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- Canadian Rand Drill Co,

SHERBROOKTE, QU H.

ORGANIZED for the production of a better class of Rock Working Machinery than has heretofore been made in Canada. Duplex

Air Compressors for obtaining the greatest economy of fyel. Straight Line Compressors for securing economy of first cost.
Water Power Compressors of an original design a specialty. We call special attention to our Positive Motion Air Valves, the only
Positive Air Valves in existence, and the greatest improvement in Compressors for the past ten years. Rock Drills of the htest patterns and best
‘matenal and construction. The Rand Drill Company have always led in improvements.

We Guarantee a Minimum of Repairs and Absolute Changeability of Parts.
CATALOGUES AND ESTIMATES FORWARDED ON APPLICATION.

HAMILTUN PUW]]EB MILLER BROS & TOMS, | LICENSES
. . o . MANUFAOTUR!RS OF - 10
COMPANE, STEAM ROCK DRILLS,|PROSPECT OR WORK
Manufacture Mm1 3 Blastmg Mlhtary ‘ ) AND -
. d Sporing ¥ MINERALS
LR GU N Pow D E,R. HOISTING ENGINES, ON ANY OF THEIR
o, \ Mining and Contractors’ Plant,| Lands and Reservations
: " Dynamite, Dualin, N : . : etc. etc. COVERING Ne:sm:v
110-120 King Stveet, Montreal, Que. |A Quapter of a Million Acres
EGL!PSE MINING POWDER. ——— In Ea;t;lrlr:n mt%reilot.s :;ﬁair:ii:;ipally
- P TR ﬁ R e cea Iron, Phosphate, Gold, Galena,
i : DOMINION AGENTS FOR CK DIAMOND ! \\ LAKE'SUPERIOR : Pl“m‘!mal licg',tonl:al'bles,
‘ Safety Fuse, Electrie Blasting B L WO - o T COFPIR MOTLS. And other vﬂ::k Mlm:nls, are
' . . . Kpparatus, ete. o R - I e——
S it THE cmna c0'Y.
OFFICE: PARK, BROTHER & CO.,
s a8 ST FRANCDIS XAVIER STREET, (LIreTTED) o Mo ‘i'ﬁgpii’i’é‘fs’,a""'y to the
~ wwmen  |BLACK DIAMOND STEEL, »izmouse
The Best for Mining and General Purposes. For lands in the County of Hastings
Branch Offices and Magazines Large and well-assorted Stock. A;’;‘RZ’;‘V’“B"‘;‘I" L “";’ Ls
o Traine |37'7 St. Paul Street, Montreal |, . cw a5 %

BACON'S REVERSIBLE AND IRICTION
Hoisting Engines

For Mines, Inelines or Quarries, and every possible duty.
Double or SIng’le Drums.

Complete H01st1ng and Mmmg Plants

COPELAND & BACON

_ JENCKES MACHINE GO 85 Liberty Street, New York.

Sherbrooke, Que., Manufacturers for the Pominion of Canada.

References—G. H. Nicholls & Co., Capelton ; Bells Asbestos Co., Thetford Mines; American Asbestos Co., Black Lake ; United Asbestos Co., Black Lale;
: Dominion Phosphate Co., Montreal.
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Penderthy Automatic Injectr.

A Simple, Reliable and Durable

AUTOMATIC
Restarting Boiler Feeder.
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40,000 in use in the U.S.
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8,000 in use in Canada.
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X ‘We guarantee them to work as follows :

They will lift from 18 to 20 feet and take a supply from a head as well without change of jets; they are absolutely automatic
and restarting, without adjustment of valves if feed is broken from sudden jarring or air getting into suction pipe. For Traction,
Portable and Stationary Engines, Boats, etc., they have no superior, They work grom 20 and 25 pounds low, to 130 and 150 pounds
high steam pressure, according to lift, and are the only Injectors on earth that will lift through a hot suction pipe. All jets are inter-
changeable, and can be replaced by user without breaking connections or sending Injector to factory to be repaired. High pressure
Injectors furnished on application.

FOR SALE IN ALL LARGE CITIES IN CANADA.

Penberthy Injector Company, Manufacturers,
| AMONG OUR AGENTS AlllE ’ WINDSOR, CAN-

Waterous Engine Works Co., Brantford ; Macdonald & Co., Halifax, N.S.;
A. R. Williams, Toronto; Garth & Co., Montreal.

GALVANIZED GUY ROPES, WIRE OF ALL KINDS,

BRIDGE CABLES, ~JOHN A.ROEBLI N G’S iS ON S C 0. INSULATED WIRE,
HAW'SER ROPES, . | WIRE . ROPE B FOR MINES, ELEVATORS, INCLINES, ETC.
JOHN A ROEBLING’'S SONS CO,,

117 & 119 LIBERTY STREET NEW YORK.

0 Lidgerwood Mfg. Co.

: ©6 LIBERTY STREET, NEW YORK.

M. 34 & 36 WEST MONROE ST., CHICACO, 197 TO 203 CONCRESS ST., BOSTON,
| S I TO 7 N. FIRST STREET, PORTLAND, OREGON.
B

s
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ISTING ENGINES

FOR MINING PURPOSES A SPECIALTY.

Larigest Manufacturers in the United States of Hoisting Machinery of
1 e and General Hoisting Purposes: .-
in | : ‘.' | ﬂ

~Every Description for Mines, Tunnel Work, Contractors,

' Over 7,000 Engines in Use!

300 STYLES
and SIZES,

Send for '
i .. CATALOGUE.

v d

[RESTNSEOE-_ S

m Portable Hbisting‘ Engine.

Friction Dru
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THE DOMINION WIRE ROPE CO., MONTREAL, @ e .

RAILROAD
/ SW[TCH ROPES

v Wreckmg Ropes.

Hoisting, Mining, Inclines,
Transmission of Power, and
Ships ngg'mg and Guys. CLOTHES

LINES. &

STRAND
1

’s Patent Wire RoptT mi d Colliery purpos

AUST EN BROS ~
RAILWAY, COLLIERY & GOLD MINERS SUPPLIES

NO. 124 HOLLIS STREET, HALIFAX N.S.

WALL GOODS AT MANUFACTURERS’ PRICES.

MACDONALD & CO., LimiTep.

———MANUFACTURERS AND DEALERS IN———

PUMPING MACHINERY, TRON PIPES, FITTINGS, &c, &c
FOR MINERS® USH.

Call or Write us for Prices. I—IALIF.A.X IN.S.

,MATHESU Nelo gC Truro Fogg@; 11“1 jlgehme (o

1 ' ENG ”‘!EE 5 | Engmeers and- Founders,

AND

OUR SPECIALTIES

brold Mmmg Maehmery

_In Latest Styles.

" ALSO MANUFACTURERS OF
£ BOILERS AND ENGINES, Ax]

T Iron, Bridges, Stoves, 2B
i >
:‘v'-‘[ SHIP, MILL & GENERAL La®

THE BE;T Pl‘ Sk Fon % |

CASTINGS.
QDLD M'NING MAC H,NERY G. CLISH,. A D. McDONALD, S. R. TUPPER, |
Manager. - Suwpt... - Secy. and Treas.

Duncan S. Ma,cInty're Hardwa,re and Meta,l Broker,
) RAILWAY QUARRYMEN S AND CONTRACTORS’ SUPPLIES '
154 ST. JAMES STREET, MONTREAL.
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s LBAVY WIRE CLOTH
IN e i ALWAYS IN STOCK
BRASS, IRON AND STEEL. FOR MINING FURFOSEHS.

THE MAJOR MANFG. CO.

28 & 25 COTEHE STREET, MONTREATI:
Send Specifications and get Quotations.

RIDDI,HS ©F ALL DESCRIPTI

owNs

ALL KINDS OF

RUBBER GOODS for MINING PURPOSES
0. OF TORONTO.

T TORONTO. FACTORIES AT PARKDALE.
nd Springs. Fire Hose. Pulley Covering. Rubber Clothing & Boofs.

M. C. BULLOCK MANFG. CO.

CHICAGO, U.S. A

Lane’s Patent - lock's Di ) _
- Band Friction HUISTS Bullock’s n'am"dy:“k Boring Drills

THE GUTTA PERGHA AND RUBBER MFG. C

OFFICE 43 YONGE S
Steam & Air Hose, Rubber Bumpers a

FOR ANY SERVICE.
Rl ECONOMICAL,
: SAFE,

. AND

T ped S .  RELIABLE.
WIRE RJIPE HAULAG: OF CARS. EXPLORING HOISTS.

Corliss and Side Valve Engines,

GENERAL MINING MACHIN ERY,

&= SPECIFY REQUIREMENTS WHEN WRITING FOR PRICES.

PROSPECTING AND DEVELOPING
MINERAL LANBS.

Holes bored at any angle, and solid cores
(or specimens) removed from all
- strata penetrated.
Hand and Horse Power Drills for prospecting
in localities inaccessible to
Steam Drills.
Power Drills (15 styles) adapted for boring
from surface or underground to
depths varying from

100 TO 3,000 FEET.

‘“Bravo” Hand Power Drill.
Capacity . 400 feet, 1 3-4”, hole 13-16”

Gates Roc

The princigle involved in this
Breaking Machinery. The Gates
Breakers combined.

Universally Adopted by

&7 Will furnish a thousand references from Contractors,

k and Ore Breaker.

, CAPACITY IN TONS OF 2,000 POUNDS.

i BT - Size 0— 2 to 4 tons per hour. Size 4— 15 to 30 tons per hour.
“ oy 4to 8 « “« “« 5— 25to 40 o «
“ 2—6to 12 ¢ “ ¢ 6— 30to 6o *¢ 13
“ 3—I10 to 20 ¢ “ “ 7—40to 75 « “«

“ 8-100 to 150

Passing 2% in. ring, acegrding to character and hardness of material,

GREAT SAVING IN POWER.

ADJUSTABLE TO ANY DEGREE OF FINENESS.

Breaker is acknowledged to be the greatest success ever introduced int
Breaker has made more railroad baﬁast and road metal than alr?thel:'l l(:)insdtso‘:j'

Mining Companies. Many Hundreds used by Railway Companies.

Street Superintendents, Mines, Cement Manufacturers, ele., etc. W
ALSO MANUFACTURE

THXE CRONISH ROLLS PULVERIZER.

Fine Crushing Plants, Concentrators, and other Mining Machinery.

Address, for CATALOGUE,

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

MARK H. IRISE,
Mail Building, TORONTO, ONT.

7 WRITE FOR PRICES.

ENGINES,

s~ Hoisting Plans, 6ol Mining and Ml Machinry

- W. W Howell & Co.

HALIFAX, N.S.
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DOBBIE e I ‘ “ “ o MANUFAEZ;IiRERS oF
&
STEWART

—— -

HORSE POWER

= HOISTING MACHINES

—FOR—

3 % Il Ore and Coal Mining; also for
Railroad Contractors and
T Quarrymen.

pme., JITREY COAL NINING ACKINS

Cha,in Bel tln OPERATED BY ELECTRICITY AND AIR POWER.
For Elevators, Conveyors for han%.ing Coa']- D r i]-]-S, MOtOI‘ Cars, EtC., EtC.

Coal, Chutes, Tipples, &c. .
COAT SCREENS 5

THOROLD, ONT.

MINES EXAMINED AND ESTIMATES MADE. Send for Catalogue. L T

THE JEFFREY MANUFACTURING COMPANY.

218 Hast 1st Ave., Columbus, O.

MINING AND MILL MACHINERY.

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

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
AMHERST FOUNDRY & MACHINE WORKS.

(] THE MONARCH ECONOMIC BOILER

Patented Can. May 6, 1866 ; Feb. 10, 1887. Patented U.S:A. Oct. sth, 1886 ;
Aug. 23, 1887 ; May 8, 1888. Is the strongest and most portable boiler in use,
and its high economy in fuel makes it specially valuable to gold miners. Tested
evaporation 10.25 1bs. of water per pound of ordinary Nova Scotia Coal.

MANUFACTURERS OF AND AGENTS FOR

THE HERCULES ENGINE,
THE STRAIGHT LINE AUTOMATIC ENGINE,
THE ARMINGTON & SIMS AUTOMATIC ENGINE,
THE CANADA ELECTRIC CO. DYNAMOS anD
T . Sy ' e : ELECTRIC MACHINERY,
b —— me=— . SAW MILL MACHINERY, HOISTING MACHINERY, &c.

e M Yo coer eon - A ROBB & SONS.
CARRIER, LAINHE & CO.,

FOUNDERS, MACHINISTS AND BOILER MAKERS,
v LEVIS, QUMIRE.

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

WRITE FOR OUR PRICES.

P
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'OPEN TO CONTRACT.

Chemical and Assay Apparatus.

MORCAN ORUGIBLE COMPANY, BATTERSEA ENGLAND

. AND ron THE,

Anmiuom Balances & 'W'exghts of Beckers Sons Rotterd.a.m

Al

chroscopes of E. Leitz, Wetzlar. Kavalier’s Bohemum Gla.ssware Royal Berlin and Mejissen Porcelain.
o Platinum Wire, Foil, Crucibles and Dishes. Swedish Filter Paper. Chemically
Pure Reagents and Volumetri Solutions.

27 An lllustrated Priced Catalogue on Applica.tlon.ﬁ

LYM.A.N SONS & CO;

MONTREATI.

Q

SMPLE!
f"%ma

" VALVE GEAR. Y JN ¥ .-
ADAPTED m - ) Rgs ' : o
FOR ALL °

:B-ta.bl.l-hed QBG:I..

EIMER & .A.MEND

Importers andManufacttgel‘s of * =«
GHEMIGALS CHEMICAL AP‘PARATUS

Assay Goods,
205, 207, 209 & 211 Third Avenue;
NEW YORK.

-Assayers' Supplies;
. CHEMIGALS AND.CHEMICAL APPARATUS,
" Best Goo'ds,’ - Low: Prioss, . Prompt Shipinent, "Oa.r;flﬂ Packing, -

- RICHARDS & COMPANY,
‘41 Barclay Street, New York,

Agents for BECKERS SoNs’ Balances and Weights of Pre-
‘ cision, of Rotterdam, Holland.

Morgan Crucible Co., <§>

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

AD SCORIFIERS
Of Superior Quality.
LEONARD RICHARDS, Agent, )
41 Barelay St., New York.

J. G. STEWART & CO..

/ MON TRBAI- ,‘

SPECIALTIES: .
BALANCES, WEIGHTS,
PLATINUM. .

&z AbsolutelyPureChemicalsand Acids,
Royal Berlin and Meissenj’oroelaljn,
Kavalier's Bohemian Glasg, _ .

v b

cv,,, 1

Mmers Quarrymens and Ballway Gontractors Supplles

Follnqlers . Bollermaker%’, Steamﬁtters .and Engineem’ Goods.

Steam Dredges, Steam Derricks,. .\
Steam Shovels, Railroad Pile Dnvers,
. ”Hoxstmg . Horse-Power Hoisters,
‘ er Demcks, ) " " Lorry Wheels, "Derrick Castings; &c.
Iron Pipe, F ittings,” Iron 'and Steel- Beiler' Plate and Tubes, Stiructural Iron -of .all ‘kinds.
Every Description of Contractors’ Machmery, and General Mining Outfits,

Office—Imperial Building, Montreal.s .. © =% 7 "1+« PO, Box 1675

Steél Rails for Railways Tra;hwa S, &c
‘Wire Rope for Hoisting, &c. 75
_Cast _Steel for Dnllmg' and Tools,

=

i

' /  TueMPSON B.ROG {

Geological and Natural History

Supvey of Canada,

ANNUAL REPORT, 1887-88,

‘VOL. III., PARTS I and IL

With Accompanying Geological Maps,
Plans of Mine Workings, and other
Illustrations ; also a Complete
Alphabetical Index.

NOW PUBLISHED AND ON SALE,
PRICE, COMPLETE, TWO DOLLARS.

The Report includes thirteen separate Reports,
as Follows :—
(a.) Summary Report of the Operations of the Survey for
1887-88. Single copy, 10 cents.
(6.) Report of an exploration in the Yukon District,
N.W.T., and Adjacent Northern Portion of British
Columbia (with maps, etc.), by Dr. G. M. Dawson,
D.S.,, F.G.S. Single copy, 30 cents.

} (¢.) Geology of the Mining District of Cariboo, B.C.

(with maps), by. Amos Bowmap, M.E.
Single copy, 25 cents.

fe) Notes to Accompany a Preliminary Map of the Duck
- d Riding' Mountains, N.W.T., (with maps), by
J B. Tyrell, B.A., F.G.S. Smgle copy, 10 cents.

() The Geology of the Rainy Lake Region (with map),
by Dr. A. C. Lawson. Single copy, 25 cents.

(%.) Mines and Mining on Lake Superior (with maps,
plans, drawings, etc.), by E. D. Ingall, M.E.
" . Single, copy, 3o cents.
(/: )’Exp']oranons if Iaxﬂes Bay and Coun(ry ‘East of Hud-
son’ Bay, by A. P: Low, B. Ap. Sc.
: Single copy, 25 cents.
(k) Secand Report ‘on ﬂ‘li Geology of 4. Portion of the
.#®Province of Quebec ith‘map-of the asbestos mining
region), by Dr. R. W. Ells, F.G.S.A.
Single copy, 25 cents.
(m.) Explorations and Surveys in Northern New Bruns-
wick and Adjacent Areas in Quebec and Maine,
U.S.A., (with map), by Dr. L.W. Baily and W,
MclInnes, B.A., F.G.S.A. Single copy, 25 cents

(n.) Surface Geology of Notth Eastern New Brunswick,
etc., (wnth maps), by R. Chalmers.
Single copy, 20 cents.

{».) The Mmeral Wealth. of British Columbia, by Dr.

G.. M. Dawson,D.S., F.G.S.  Single copy, 2§ cents.

(s.) Statistical Report of -the Productxon, Value, Exports
and Imports of Minerals in Canada, by E. Coste,
. Single copy, 25 cents.

(¢.) Chemical Contrxbuuons to the Geology of Canada
from the Laboratory of the Gurvey, by G. C. Hoff-
man, F. Inst. Chem, F.R.S

Note.—These and all other Publications of the
Survey may be purchased from or ordered through

W. FosTER BrROWN & Co., Momreal
- DuURrIE & SoN, Oitawa, Ont
- WILLIAMSOX, & €o., Taronto, Ont.,
: MEGREGOR & hmrm:, Hajifax, I\ Ssy
“J- Ao McMiLLaAxN, St.John, N.B. -
J. N. HisrEx & Co., Victoria B. C
R. D. RICHARDSON, \me})c
; MTOI’Q & MiLLs, om Arthur, %)
qugn’},‘ Altag, : LA
EDWARD Sm\}()kn 26 and 37 &oc]\\pur Strect,
Charing Cross, London
SampsoN, Low & Co., 188 Fleet Street, London.

|- . F. A. BROCKHAUS, Leipzic,

B. WesTERMANN & Co., 838 Brondw’x), N.Y,
or by application to . - .

Dr.: jOHN ’I‘HORBURN
Librarian,
Geological and Nat. Hist. Survey, Ottawa.

W
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INK
BELTIN G

“FOR CONVEYING
— AND —

ELEVATING

In Bulk or Package,

As positive as GEARIN‘G, as
pliable as BELTING.

N L.
ENDLESS APRON
CONVEYOR.

‘Endless
Pan
Conveyor
For Coal,
Ore, &c.

" Aprons for
. Coal, .
Pulers, &(:.-

Drop

Conveyor.
SEND FOR ESTIMATES, STATING WORK TO BE-DONE.

Waterous Engine Works Co.,

BRANTFORD, CANADA.

3

Dynamo Electric Machines
AND LAMPS.
= T H t_ -

BALL ELECTRIC LICHT C°

MANUFACTURERS OF

ELECTRIC LIGHTING APPARATUS

70 PEARL STREET

- ARG AND INCANDESCENT ' [" 7 7~

FOR MINING rt‘:npqsns.

-y

Tk

lliamonds; JeWeller'y;' Watches & '§i|verware :

S ——AT

ROSENTHAL’S

Gcldwths Hall, .87, Spargs ‘St.,’
OTTAW A

Blake‘ Ore Crushers Engines, B01lers

Mill Gearmg, Shaf’cmg and Cearing, Safety Elevators
- and Hoists for Warehouses, &c., &c. '

G—E ORGE BRUS H.,
Derricks, Holsting tnzineo. Ea,gle Foundry,

Sto.m Pumps,

and all kinds of machinory for

" Montreal.

WRITE FOR QUOTATIONS.

Miners, Contractors, and

. Quarrymen’s use.

STEEL WIRE CHXIN,

BROWN’'S PATENT:

CuT SHOWING FUI.L SIZE OF NO. 0.

' Strongest cheapest and best chain in the market.
wire,

Made of hard drawn steel
Actual tests show three times the strength of ordma,ry welded chain.

We are now making four sizes, viz, OOOO 000, 00,

Send for sample prices.

B. GREENING WIRE CO.,

, HAMITTOIN.

BUTTERFIELD & (0,

NEW SCREW PLATE |
ROCK ISLAND, P.Q.

MANUFAGTURERS OF

' BLAGKSMITHS’ STOCKS AND DIES

Reece’s New Screw Plates and Taps, for
Blacksmiths’, Machinists’, and Steamfitters’ use.

Yohng’_sA:_kle Cutter, and other Labor.-Saviﬁg
Tools.

&7 Send for new Illustrated Catalogue.w

i
Sectional View of Die and Collet.

SUBSCRIBED CAPITAL - $100,000.

fHE Mk]mwtl{ mpally' ofCanada_

FULL GOVERNMENT DEPOSIT.

© SIR ALEX.CAMPBELL.KCM.G. PRES.
{Lieut Govr,uf Ontario)

JOHN L.Braikie Eso.Vice PreS,

- OIS
AFRASER. Secy roas
HeAp OFFice. 2TorONTO ST.

TORONTO.
THE PREVENTION OF ACCIDENT AND ATTAINMENT OF ECONOMY IN THE USE OF STEAM OUR CHIER AIMS.

Ag‘nt ‘at éum,.“? "("fmlw' J. W GRIER & mg@‘s 1728 Notre Dame Street.

SPirko L vOA; t for Nova $cotia, G. W. JONEs Halifax.
gent for New ’Brunq'dunckl, R. W. RINK, 8t. John i » Hafifax
O. E. GRANBERG, Inspector, Montreal. W. J OOI.LESTON, |n0pector, 8t. John, N.B.
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A R WILLIADMS,
8

SOHQ MACHINE WORKS,

Engines and Boilers (all styles),
Hoisting Plant (every description),
iron Working Machinery,

Saw, Shingle and Hoop Machinery,
Steam and Circulating Pumps,
Crushers, Compressors and Derricks,
Wood Yard and Cordwood Machinery.

HOISTING ENGINES—(ALL STYLES,) SEND FOR CATALOGUES.

JOHN BERTRAM & SONS,

Canada Tool Works, DUNDAS, ONT.

MANUFACTURERS OF

Machinists' Tools and Wood-Working Machinery.

Lathes,
Planers,

Drills,

Milling
ot Machines,
BIPL Smeammmerrprer C Punches,

==

= ~=—' MR\ L1111
i b T~ == == i
I

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

Loeomotive and Gar Machinory, Special Machinery, Price List and Photogeaphis on Applieation.
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John E. Hardman S.B.

MINING ENGINMER,
Oldhazmm, Nowva Scotia.

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

EDMUND SPARGO,

Consulting and Mining Engineer, 3 Cable Street,
Liverpool.

Owners of or Investors in Metalliferous Mines, Slate, Granite
and other Stone Quarries, Brick, Terra Cotta, Fire and other Clay
and Mineral Estates in general, requiring reliable and sound advice
either in the Purchase or Disposal thereof, should consult E. S.,
who has executed important professional commissions in Germany,
Austria, Hungary, France, Belgium, Spain, Portugal, Swe‘den,
Norway, and in the various Mining Districts throughout Great
Britain and Ireland. Telegraphic Address: ‘* Spargo,” Liverpool
Bankers, National Provincial Bank of England, Liverpool.

LonpoN OFFICE :

TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.

Miners, Contractors and Quaepymen.

— e we——
Light Steel Rails and Fastenings,
Hand Cars. Steel Barrows,
Crow Bars, Steam-pipe and Fittings,

: Valves, Gauges, &c.

J. & H. TAYLOR,

MONTRIE.AXL.

J. T. DONALD, M.A.

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

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

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

MINING ENGINEER AND GEOLOGIST,
- 30 St. Francois Xavier St., Montreal.
#F Specialty— Phosphate Lands. &

T. D. LEDYARD,
DEALER IN MINERAL LANDS,

ROOM 3, 57 COLBORNE 8T., TORONTO.

Will buy undevelo iron ore and other mineral properties. .

WANTE):).—-DQPOSIP:Sd of Magnetic Iron Ore, Red Hematite,
Brown Hematite, Galena, Iron and Copper Pyrites, Mica, Soap-
stone, Marble, Gypsum, Baryta. Samples can be sent by Sample
Post for 1 cent for four oz. or up to 24 oz. in weight,

Information regarding mines cheerfully given. Correspondence
solicited. Crown land business attended to.

The American Metal Co.

(Xaizmited),
80 Wall St., New York. P. O. Box 957.

Copper, Copper Ores and Mattes, Tin, Lead, Spelter,
ml)\eniimolr)xly, Nickel, Aluminum, Bulli:m and Iron.
Advances Made on Consignments.

Henry R. Merton & Co, London,

AGENTS FOR{Williams, Foster & Co., Ltd., Swansea.

Metallgesellschaft, Frankfort-on-Main

E. E. BURLINCAME’S

FF"}[ A, CHEMICAL
D LABORATORY
d in Colorado, 1866. S8amples by mall or
exgs::sb levs}llf rege?ve [l;:ompt and careful attention.

H H dand A
Gold & Silver Bullion ®gfnes, Melged and As-
Address, 1736 & 1738 Lawrence St., Denver, Colo,

HARRIS & CAMPBELL,

———

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

FPUORNITURE.

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

Corner Queen & O’Connor Sts.,
OTIA W .A.

JOHN J. GARTSHORE,

Railway and Tramway Equipment.

NEW AND SECOND HAND RAILS, CARS, ETC.

49 FRONT ST. WEST,
TORONTO.

W. BREDEMEYER, PH. DR.

(Late Partner of John McVicker)

Mining Engineer, Provincial and United States Surveyor
and Assayer. Masonic Temple Block, Vancouver, B.C.

Reliable Reports, Underground Surveys and Maps of
Mines executed at low rates. Assays made on all kinds
of minerals, gold and silver bars. Thirty years experience
in mining in Asia, Europe, and United States of America.
Speaks ten languages. Assays from a distance promptly
attended to. Address Vancouver, B.C.

47" All business strictly cash in advance.

WM. HAMILTON MERRITT, F.C.S.

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

ADDRESS :
16 Toronto St., Toronto, Ont.

C. v. M. TEMPLE

{Late President Megantic Mining Co., Que.)
Mines and Mining Locations For Sale,

CORRESPONDENCE SOLICITED.

OFFICE AND RESIDENCE :
47 8T. GEORGE ST., - TORONTO, ONT.
AGENTS :

Henry De Q. Sewell, Dominion and Provincial Land
Surveyor, Mining Engineer, etc., Port Arthur, Ont.
Thos. T. McVittie, Prov. L. Surveyor, Kootenay, B.C.
E. Gardner Johnson, Vancouver, B.C.

>

ALEX. RANKIN,

20 Toronto Street, Toronto, Ont.

Agent for sale of Mines and Mineral Land.

CORRESPONDENCE SOLICITED.
#F Agents in England and New York.

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.
30 St. Francois Xavier Street,
MONTREAI, CAXN.

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

GEO. A. SPOTSWOOD, C.E.,

MINING ENGINEER, v
KINGSTON, - - ONTARIO, CAN.

Mines and Mineral Properties Examined and
Reported on or Negotiated.

Explorations and Exploitations Conducted.

SPECIALTIES:
IRON, NICKEL AND PHOSPHATE.

SPECIALISTS ivn MICA,

MINEBERS AGHNTS,

RICHARD BAKER SON & CO.

6 & 7 CROSS LANE, LONDON, ENG.

G. MICKLE,

Consulting Mining Engineer
and Assayer.
OFFICE :—120 YONGE STREHT,

Toxronto, Ont.

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

Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallurgist,
REPORTS ON MINES AND MINERAL LANDS.

PHOSPHATE A SPECIALTY.
32 LIBERTY STREET,
- New ¥Yoxric.

JAMES HOPE & CO.,

STATIONERS, BOOKBINDERS AND PRINTERS,

O A VW .A.

WILSON & GREEN,
Commission Merchants,

PHOSPHATE SHIPPERS.

Agents High Rock Mine.
30 St. Francois Xavier St., - Montreal.

ROBIN & SADLER,

MANUFACTURERS OF

Leather Belting,

TRY OUR

Waterproof Belting,

Just the thing for Mining Machinery.
MONTREAL, TORONTO,
2518, 2520, 2522 Notre Dame Street. 129 Bay Street.

McPHERSON, CLARK & JARVIS,
Barristers, Solicitors, Etc. '
27 WELLINGTON STREET,
TORONTO, CAIN.

Registered Cable Address,
¢ Clapher, Toronto.”

TELEPHONE 1334.

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

will »

Mining b

special attention.

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.

—8EBELIL——
INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Treasurer, G. A. LAND.
Office, 37 to 39 wall Street, New York.
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If you want Seoree s s [y BRATTY & SONS,

B A S o | ’ milsrmn
- &S encines.
FOR PACKIN(: ' ENGINES

ASBESTOS PHOSPHATES ORES &c.,

Send to us for Samples and Prices.

Mines

AND

Every Quality and size in stock.

, = s Inclines.
Specially strong sewing for heavy materials. Horse-Power Hoisters,

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

‘We now supply most of the Mining Companies, .and those
who have not bought from us would find it to their advantage
to do 80.

'.'I'.‘HE CAN .A.D.A. J 'U'TE COMPANTY (Ltd.)

17, 19 & 21 ST. MARTIN STREET,

DREDGES - DERRICKS,

. A : 'STEAM SHOVELS
Establlshed 1882. ‘ . MON TRE-A-L And other Contractors’ Plant.

THE NEWARK SMELTING AND REFINING WORKS

‘ EI)WARD BALBACH & SON Proprietors, Newark, New Jersey.

Smelters and Reﬁners of Gold, Silver, Lead, and Coﬁ)per Ores.

BULLION AND ARGENTIFEROUS COPPER MATTE RECEIVED ON CONSIGNMENT OR PURCHASE

Smelting and Refining Works, Buena Fe Sam lin Works,
Eleetrolytic Copper Works, { NEWARK N.J. ’ : Agency, AS COAHULLA Mex

o

AMALCAMATING MACHINERY. ' : AFGONOENTRATING MAGHINERY." ‘

Mills for Wet ot Dry Crushing. Huntington cen!rlfugnl Quartz !lll' alako Dodge and Comet Crushers, Cornish Crushing and Finishing Rodts,
Brying gyllnden -Amalgamating Pans, Settlers, Agitators and Concentra- . ‘Hartz Plunger and Collom Jigs. Frue Vanner & Embrey Concentrators,
tors. Retorts, Bullion and 1n Moulds conveyon..Elovmn Bmclmen Evans’, Calumet, Collom’s and Rittenger’'s Slime Tabdles. Trommels, Wh
and Howell’s l-mvod White’s Roasting Furnaces, ae N Cloth ¢n¢~ Punchod Plates Ore Sample Grinders and Heberle Mills.

FRASER & CHALMERS,
MINING « MAGHINERY,

Improved Corliss and slide-Valve Steam Engines,
Boilers--Horizontal, Vertical and Sectional,

IMPROVED STEAM STAMPS.
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Slectional Maohinery for M-ulo-Baok '.I.'an-portation
Ceneral Offices and Works: FULTON & UNION 8TS., CHICACO, ILL.

BRANOH OFFICES: NEW YORK, Room 43, No. 2 Wall St. DENVER, COLO., 1316 Eighteenth St. SALT LAKE CITY, UTAH, 7 Wes

LONDON “ENGLAND, 23 Buckiersbury, E. G, GHIHUAHUA CITY MEXICO, No. 11 Calle de Juarez.  LIMA, PERI. Sou!lr America. -
Jouuumunc. TRANSVAAL, South Africa, i ¢ . o. 11

Sole Western Agents for TYLER WIRE WORKS Double Crimped Mining Cloths.
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(Formerly THE CaNADIAN MINING REVIEW.)

CONDUCTEDBY = =« « =« .« .

B. Y. A. BELL.

OFFICEHS:
UNION CHAMBERS, 14 METCALFE STREET,
OIT T AW A..
Vol. X. FEBRUARY, 1891. No. 2.

The General Mining Association of the
Province of Quebec.

The completion of the organization of this
Association, at the Windsor Hotel,.in Montreal,
on the 3oth of January, marks an epoch in the
Great unani-
mity and enthusiasm were manifested, and the
only regret was that in a body where all the
members were eminently qualified for the posi-
tion, it was necessary to select a limited number
to form a committee of management. But the
fullest liberty was given for nominations, and the

history of our mining industry.

elections were unanimously carried.

- The attack upon the mining industry made by
the Quebec Government in its eager pursuit for
revenue, has produced the good effect of bring-
ing into union all the persons interested in mines
and mineral lands. The wide scope given to
membership will have a favorable influence in
securing breadth of view, and a pleasing variety
of personality and attainment, which cannot fail
to promote the effectiveness of the Association
in its organized work, and the pleasure and
benefit of its members. In the present condi-
tion of our mining industries, the number of
professional educated mining engineers, who
have collegiate authority to append the mystic
letters M.E. to their names, is too small to per-
mit of the existence of an exclusive Association
of Mining Engineers, and it was wisely deter-
mined to make the membership as broad as
possible.

This Association will prove of undoubted
value as an organization to watch for and oppose
hostile legislation, or to promote favorable legal
“What is everybody’s business is
nobody’s,” the old proverb says, and it is desir-
able to have a representative authority to take
action in the common interest when emergen-
Probably the action as regards legis-
lation will be mainly defensive; for the prevailing
sentiment in this respect appears to be a desire
to be let alone. The miners have never lobbied
for subsidies or protection, but have shown com-
mendable independence in trusting to their own
efforts in their arduous and hazardous struggle
to win mineral treasure from nature’s grasp.
But they have almost too patiently borne the
imposts and restrictions that have oppressed
them in consequence of the favoritism shown by
the Dominion and Municipal Governments to
manufacturers, by which all their expenses have
been increased without any corresponding bene-
fit; and now that the Quebec Government has

enactment.

cies arise.

singled them out to bear the brunt of direct tax-
ation, itis high time for them to cry, Hands off !
and to declare that in this professedly free
country there shall be special privilege to none,
unjust infliction upon none, and equal oppor-
tunity for all.

Legal operation, whether defensive or positive,
it is to be hoped will be the smallest sphere of
the Association. From the quarterly meetings
we may look for its greatest benefits. The
chief of these will probably be the value of per-
sonal acquaintance and the interchange of ideas.
Our mining interests have in many cases
suffered from jealousy and rivalry, a lack of in-
telligent co-operation, and even the manifesta-
tion of malignant opposition. The recognition
of fellowship in a common cause, which is
brought about by association for combined
effort, tends to the dispersion of these un-
worthy sentiments and to the development of a
more far-sighted friendliness and spirit of mutual
helpfulness. By the comparison and discussion
of methods of work all parties are benefited ;
for it is true in mining as elsewhere, that no one
has a monopoly of all knowledge; and he who
overcomes his unwillingness to impart useful in-
formation to rivals, is always rewarded by return
favors, and often finds himself the gainer. Our
mining operations have been carried on, for the
most part, in crude fashion, by so called
“practical” men, whose undertakings might
often be improved by the application of
“skilied” knowledge. By rubbing up against
one another at the meetings, they will wear off
some of the angles of exclusiveness and conceit,
and be rounded off for more effective service,
besides expanding their humanitarianism. The
reading of papers by the best talent of the coun-
try will be a valuable educational influence both
to the members and, by their publication, to the
country at large. Several papers by some of
our most prominent scientific men have already
been promised, and it is expected that at the
first quarterly meeting, which takes place in
April, at Montreal, there will be a great feast of
reason, to be followed by a flow of soul at the
banquet.

We appeal to the mining men of all condi-
tions and capacities to unite for mutual benefit
in maintaining this organization, which may be
made the means of great individual culture and
happiness, as well as the instrument of the
country’s material progress in the development
of her mineral wealth. If any one has a criti-
cism to make, or a suggestion to offer, instead

of uttering it in a carping fashion in the press,

let him show his genuine interest in the mining
industry by joining the Association and trying
to make it what he thinks it ought to be.  But
we believe that the gain in knowledge and en-
thusiasm which may be derived from member-
ship in this Association will permit some future
tales of success to be told which otherwise
would never have been uttered, and that through
its influence an impetus will be given to what is
undoubtedly the most romantic, the most specu-
lative, and possibly the most profitable of all
pursuits—the Mining Industry.

The Interview with the Premier.

On Wednesday, the 11th instant, a com-
mittee appointed by the General Mining
Association of the Province of Quebec,
held an interview by appointment with the
Hon. Mr. Mercier at the Government offices in
Montreal. There were present Hon. George
Irvine, Capt. R. C. Adams, Alderman R. Pre-
fontaine, and Mr. B. T. A. Bell, representing
the deputation, and also Messrs. S. P. Franchét,
A. H. Murphy, Major R. G. Leckie and

Hon. Mr. Irvine reviewed at
length the legal objections to the
new mining law, pointing out that it confiscated

others.
some

rights which had been obtained by purchase,
and declared all mines to be the property of the
Crown, even though the Crown had previously
ceded them to individuals for a consideration.
Such a revolutionary enactment, he intimated,
would in all likelihood be disallowed by the
Dominion Government ; but before taking any
steps in that direction he desired to call Mr.
Mercier’s attention to the matter, trusting to his
sense of justice to revise the cnactment.

Capt. Adams, speaking especially for the
phosphate interest, pointed out practical objec-
tions to the new law. He said that if the
royalty was to be collected by the original pur-
chasers, who had bought lands at low prices
from the Government, there could not be much
objection, beyond the point raised by Mr.
Irvine that it involved a breach of contract, but
in nearly every instance the mines now working
had been purchased at prices varying from $50
up to $1,000 an acre, and these prices had been
paid solely on account of the assurance con-
veyed by the Crown patents that the title gave
absolute ownership of the minerals forever.
The amount of capital thus invested in the land
created a heavy interest charge, and the imposi-
tion of a royalty in addition would prove ruinous
to some of the less prosperous mines. Already
it had checked investment in the industry, and
an agent of foreign capitalists intending to in-
vest in Canadian phosphate lands had just re-
ceived a cable recalling him to Europe in con-
sequence of this enactment. He stated that the
miners approved of the principle of leasing or
selling lands subject to a royalty and with com-
pulsion of working, but would have the terms of
acquisition even more favorable, so that the
prospector or discoverer might be encouraged to
work his finds. He further called attention to
the arbitrary powers given to inspectors, and the
vexatious nature of the law compelling the
The offer of
half of the fine to informers he considered

erection of fences around pits.

especially demoralizing, and likely to lead to in-
jurious action on the part of discharged or dis-
contented employees. Finally, he objected that
the law had been framed without consultation
with those engaged in the industries, who under-
stood their requirements, and some parts had
evidently been copied from foreign enactments,
and were not applicabl: to prevailing conditions
in this country.

Mr. Bell followed with statements of the in~
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jurious effect of the law 1in checking enterprise.
The competition arising fromr the newly discov-
ered phesphate fields of Tlonda was already a
serious menace, and the unposiion of burdens
beyond the natural difficulties that had to be
encountered would have the effect of dis-
couraging further development of the Canadian
phosphate industry.

Mr. Mercier stated that he of course desired
to avoid inflicting any injury upon the mining
industries of the Province, for he fully realized
the importance of their growth and prosperity;
but he must have more revenue, and he only
wanted o see how to raise it in the least burden-
some manner.  He requested that a facium
should be prepa.ed stating brietly and succinctly
all the points taken against the Bill, and this
would be carefully considered by the Ministers
in Council and the Attorney-General
before the law would be enforced.  He denied
the report that had appeared in the papers that
he had refused to receive a deputation of mining
men who desired to protest against the passage
of the Bill.

Mr. Franchot then asked him if it was not
true that he sent a message refusing to receive a
delegation, saying that discussion was uscless
and he was bound to stand by the Bill.

Mr. Mercier admitted that he had done so,

by

but that it was only a fow days before the third
reading of the bill, when it was twu Jate fur dis-
cussion, He promiscd full auwention w the
representations made, and professed the beartiest
interest in the progies. of the mining industres,

The delegates agrecd to present their sugges
tions in writing, and departed, pleased with the
courtesy of their reception, and more or less
hopeful as to its results.

Pl | e

Mining as an Investment.

Mining operations are, unfortunately, regarded
by the gencral public very much in the hight of a
lottery, m which, by chauce, a pnze may be
irawn, bu. with all the odds in favor of a blank ;
and httle trouble has bLren taken to discover
whether in reality, they are not as legitimate and
profitable as any of those industries in which the
great mass of the population are engaged.  Un-
scrupulous company promoters have, it is true,
time and again, deluded investors into buying
worthless properties, but it 1s a question 1if the
latter have not themselves mostly to blame for
being taken m.  In any ordinary commercial
transaction they exercise their business sagacity,
but blinded by visions of sudden wealth, forget
to do so at the moment when most of all it is
needed.  Propertics have repeatedly been bought
without examination, and what wonder then, if
some prove to b myths and others worthless.
And yet, 1ightly considered and operated by
pract:.al men on a business basis, min-
ing is a good wv-stment, not necessarily a
bonanza, but which, without more than the ordi-
nary risks attendant on other business, may be
made to yield far more than ordinary profits.
The great essential, of course, is to have a good

——

property, and with the known great mineral
richness of this country, there are numbers ; the
second, to work 1t wath suffictent capital 1o allow
of proper development and necessary plant.
That under these conditions, satisfactory returns
may be had is evidenced by the statements of
some American nuning companies for the year
just closed. Sixty-five companies showed a total
of $13.7.43,748 paud i dividends, aganst $10,-
537,522 by sixty-one compames 1 1889, the
total dividends paid to date bemng $1106,950,302.
Of these, cight Lake Superior copper companies
pad $3,415,000, an average of 8.5 per cent.
Four paid over 1o per cent. and three over 13
per cent., the highest being 16.5 per cent. The
total dividends paid amount to $47,187,500.
Silver mines made good returns, some paying as
high as 13 per cent., and nearly all paid increased
dividends. Gold mining was hardly as profit-
able as in 1889, but three mines of which
returns were received, declared dividends amount-
ing to $357,000, and have paid to date $12,395,-
300 to sharcholders. Among the gold and silver
mining companies, profits have been cnormous,
one paying 4o per cent., and others between 27
per cent,, and 34 per cent. The actual return
based upon the total dividends ($11,475,428),
paid by thirty-six companies, for the shares o‘f
which quotations have been obtained, viz.,, on a
market value of $89,200,500, was almost 13 per
cent., as agamst a htde more than 12 per cent
on $78,111,150 in 1889, These are very high
rates of interest, far higher than could be
obtained 1 almost any other commercial enter-
prise. To come to our own country, many
mines are paying good dividends on a limited
outlay, and some, as asbestus, even large ones,
and all are certain to do better year by year, as
the demand enlarges.  Yet how little capital is
imested by Canadians in mines, as compared
with the money put into stocks, and other
investments such as the boot and shoe trade,
in which competition has cut down profits
to a minimum or to nothing at all, or in
the dozens of other enterprises which might
be cited, all yielding but small, and often,
no returns.  In the commercial world all over, it
1s the same , competition is such that it is diffi-
cult even to hold one’s own, and three and four
per cent. will soon be considered a good return
on investments.  In view of this it 1s nutural that
capital should -eck fresh outlets, and already
there are indications of a movement in the
dircction of Canadian mining. Foreign capital
is welcome, ~.ud will help to build up the coun-
try, but it is eminently desirable that Canadians
themselves should take a direct interest in this,
the most promicing industry of their own
country, put their money in it, and—most
important—reap th2 returns from it, that are
now in great part, going out of the country.
The outlook for the present year is favorable;
the profits of existing mines promise to increase,
and a number of new companies will commence
operations, but there is room for many more, to
develop the great resources of this country, not
in one particular mineral, but in all.

EN PASSANT. -

That energetic and enterprising body, the Port
Arthur Board of Trade, have, we understand,
several important amendments to the Ontario
Mining Law under consideration.  We hepe in
a future issue to submit these proposals to our
readers.

In the case of Danscrcau ef al. against the
Dominion Phosphate and Mining Company, the
old ditliculty has heen experienced of collecting
witnesses, and now that the general elections
have been announced its termination seems to
be indefinitely postposed.

The map and report on the Sudbury District
by Dr. Robert Bell, of the Geological Survey,
will be ready for distribution in about a month.
Much new ground has been gone aver, and the
other parts more accurately surveyed, the geolo-
gical formations have been traced, and the map
will be found of service to prospectors and
others in that region.

——

By an Order-iu-Council under date of 7th
February, metallic copper, the exclusive product
of Canadian ore smelted abroad and returned to
Canada by the producers of the ores. is to be
admitted into the Dominion on payment of duty
ou the cost of smelting, under such regulations
as may be prescribed, for one year from
February last.

We are sure all our gold mining friends in
Nova Scotia will join with us in heartily con-
gratulating our good friend Mr. John Hardman,
on the successful issue of his Appeal to the
Supreme Court of Canada. ‘The verdict, besides
completely exonerating Mr. Hardman, passes
some severe strictures on Mr. Justice Weatherbe,
who improperly charged the jury, “introducing
numerous discrepancies not bearing on the real
1ssues of the case.” A more extended notice of
this case will be found in our legal column.

A report on the Surface Geology of Southern
New Brunswick by Mr. R. Chalmers, together
with three quarto sheet maps of the southeast,
southwest and  northeast portions of the
province, will shortly be issued under the
auspiccs of the Geological Survey. It will
be accompanied by sheets showing the
known localities of minerals of any economic
value. The maps represent three seasons’ work,
1887-88 and 89, and will be on the scale of four
miles to the inch.  These will be of great value,
not only to miners and prospectors, but also to
lumbermen and others, as on them are delineat: |
ed the general configuration of the country, the .
extent to which it is wooded, the kinds of wood
in the different localities and whether of old or
new growth, and the nature of the soil, besides
the geological features, which they are more par-
ticularly intended to set forth. The report itself, -
discusses the origin of the surface deposits,
glacial phenomena, ete, and the whole work
will prove a valuable addition to the literature on
this part of the Dominion, of which, as yet,
comparatively little is known. Mr. Chalmers N
was, during 1890, working on the eastern part of
the province, which will require two or three
seasons to thoroughly explore.
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i ‘The conquest of Peru by Chili, says a gentle-

man who spent several years in those regions,
¥ has been a serious blow to nitrate and phosphate
¥ mining in those regions. A tax has been laid on
the Peruvian mines for ten years, and operators
find it more to their interest not to work them, as
they can at the end of that time renew opera-
tions without the hindrance of the tax and with
the mines unexhausted.

Messrs. E. Balbach & Son, the well known
% smelters and refiners of Newark, N.]J., have in-
:é corporated their business under the laws of New
% Jersey by the name of the * Baibach Smelting
¢ and Refining Company, Newark, N.J.,” the cor-

poration assuming all existing obligations and

contracts.  The firm state that while they have
¢ found it desirable to make this change in the
form of conducting their bu.ness, it is their in-
tention that in substance the old management
and character shall continue.

. vl —— e e .

A Pennsylvania legislator has introduced a bill
to impose a tax of 1 cent per long ton of coal
3 mined within the State, to establish a relief
3 fund for the benefit of persons injured, maimed
R or killed in the employ of individuals, firms or
& corporations.  Such a law would be a great in-
justice to operators and would furnish a preced-
§ cnt that might be followed to dangerous lengths,
g If coal operators should be taxed, why should
£ not railroads also be compelled to insure their
g cmployés ?  Insurance is a very delicate subject,
g and not to be handled lightly or disposed of by
§ any such wholesale means as that in the bill.

g e have received a copy of the report upon
g the work carried on in the laboratory of the
g Geological Survey, from the date of the pre-
B vious report to the end of 1889, by Mr. G. C,
f Hofimann, F. Inst. Chem. F.R.S.C,, Chemist
B and Mincralogist to the Survey. A great deal
g of valuable information is contained within its
 pages ; analyses of different ores and minerals in
§ the various provinces have been made, the results
» of which are therein embodied, and will be foung
g of great interest to the mining community.

“Electric Mining Machinery ™ was the sub-
Ricct of an excellent paper read by Messrs. L. W,
and Claude W. Atkinson, Assoc. M.M. Inst.
3C. E., before the tenu. ordinary meeting of the
§ Institution of Civil Engineers, held in London,
b The authors having been constantly connected
gwith the application of electricity to mining
Rduring the past four years, spending a consider-
fable amount of time underground, both in ex-
gperimental work, and in teaching those who
fivould have charge of electrical machinery, arriv-
Red at the following conclusions :— .

'v {a.) That electric power was destined to be-
jcome an important factor in mining mechanics,
on account of : (1) The facility with which it
grould be used with machines which required to
e moved from time to time; (2) the great
Economy in first cost and redided cost of work-

maintaining the cables, as compared with piping,
on shifting floors in roadways, &c. '

(A.) ‘That the methods described were sufficient
to obviate all objections to the use of electric
motors in coal mining whether by excluding in-
flammable gases or by constructions which would
allow of their safe combustion.

(c.) That the experiments, trials and practical
work, cxtending over four years, showed that:
(1) Electrical pumps might be used with advant-
age and economy for mine draining; (2) clectri-
cal coal-cutters could replace hand labor, with
saving in cost, and increased production of coal ;
(3) clectrical drilling machines werc available in
place of machinery worked by hand or com-
pressed air.

There has been some discussion recently in
England over the necessary qualifications of in-
spectors of mines, more particularly as to the
length of time that applicants must hold first-class
certificates as colliery managers before becoming
cligible.  This has drawn forth the following
enumeration of the requisite qualities in an in-
spector from the Colliery dlanager—which
holds that such certificate should be held for
five years before permitting of candidature—and
may be regarded as the accepted opinion on the
question :—

“ An inspector of mines is a Government officer, who
has to investigate all sorts of mining matters, and to re-
port impartially to the Home Office the result of his in-
vestigations. e must make his inquines and his reports
with a due regard (1) to the interests of the owners of the
mine under his observation ; (2) to the interests of the
responsible manager of the mine, of whose conduct in
the control of it he may under certain circumstances have
to gi ' a critical account ; and (3) to the interests of the
miners themselves, for (he protection of whose lives and
limbs the extended system of inspection has been prin.
cipally adopted.

“ It will thus be seen that an efficient inspector must be
possessed of sound practical knowledge, and have had a
varied cxperience.  Iis_experience should be of that
special kind which has made him fapliar with the various
brancles of mining, and which has brought him into
contact with the different classes of persons engaged in
those branches.

“This varied experience cannat be obtained by any
merely theoretical college training, nor by any amount of
merely practical work in a mine.

¢ However successfully a student mmay master the several
sciences that mahe up the knowledge of a competent
mining cengincer, he will be useless as an inspector of
mines without having had abundant opportunities of
putting his knowledge into practice. And however in-
telligent and industrious a miner may be in his method of
getting coal, and however diligent in studying, after his
Iabor in the mine, the must approved methuds of ventila-
tion, and the Jatest mechanical appliances and arrange-
ments, he must have full opportunities of becomng prac.
tically acquainted with all these before he can possibly be
capable of judging of their cfficiency, or of making any
useful report upon them to others.” .

Such are British ideas of an Inspector of
Mines. Those of the Quebec Government may
best be gathered from the appointment of Mr.
Theophile Viau, of Hull, @ doot and shoe dealer,
as inspector for the counties of Pontiac and
Nitawa—an appointinent characterized by the
Free Press as excellent! One hatdly knows
which to wonder at most, the lamentable ignor-
ance of the government or the blatant idiocy of
the newspaper.  As for the official, know «dge of
his new business is not to be expected or <ven
hoped for from one so utterly de.oid of capacity,
training and experience. If we are to have a

reign of petvy tyrants over the province, it is

hoped a little more common sense may be exer-
cised in their selection elsewhere, but one, we
are afraid, will be a fair sample of all.  Bah'!

The annual general meeting and dinner of the
Gold Miners' Association of Nova Scota, will
come off at Halifax on the afternoon and even-
ing of Tuesday, 1oth prox.  Science, Literature,
Manufactures, Transportation, Trade—and pos-
sibly Politics —~will all be prominently represented
at the banquet, and every endeavor is being
exerted to make the gathering a huge success.
The Revrew hopes to be ahumble participant in
the epicurean joys of “boiled Bullion” * baked
whin,” *“ mashed fusees,” “ candied " tappets and
the other unique dainties for which the feasts of
the Association are so justly noted.

We heartily commend that wise proposition to
establish a “Nova Scotia Institute of Mine
Officials.” A vigorious association having for
its objects the discussion of the many questions
affecting the best methods of mining the coal—
ventilation, hoisting, screening, the safety and
comfort of the miners, etc.—cannot fail to be of
Zreat practical utility to the operator and the
coal trade of the Province.  We trust the pro-
moters will meet with that cordial recognition
and co-operation to which this proposition is well
entitled, and that it will speedily materialize into
a strong and vigorous reality.

A bulletin on the anthracite coal regions of
Pennsylvania has been prepared by Mr. J. H.
Jones, special agent in charge of coal, under the
supervision of Dr. David 7. Day, of the U. S.
Geological Survey. The coal fields are divided
into five well-defined geological basins, but are
classified for commercial purposes into three
general districts, Wyoming, Lehigh and Schuy)-
kill. The total production of anthracite coal in
Pennsylvania during the calendar year 1889 was
49,663,152 tons of 2,240 1bs. (equal to 45,544,-
980 tons of 2,0c0 1bs.) valued at the mines at
$65,718,165, or an average of $1.61,% per long
ton, including all sizes sent to market.  Of this,
35,816,876 long tons were loaded in railroad
cars for shipment, 1,329,580 tons were used by
employds and sold to local trade at mines, and
3,518,696 tons were consumed as fuel in the
mines.  In the amount loaded for shipment, is
included unsaleable sizes temporanly stocked at
corvenient points near the mines and tonnage
loaded into cars but not passed over railroad
scales, as well as waste in rehandling in the var-
ous processes of cleaning the smaller sizes.
The quantity reported by the transportation
companies as actually carried to market, the
usual basis for statistics of shipments, was 35,-
407,710 tons.  The item of colliery consump-
tion is somewhat indefinite, the coal being taken
cither from the current mining or from screen-
ings, and used where needed, often withont pre-
paration, and rarely included in the accounts of
the operator, being reported in most .astances as
approximate.  For these reasons it has been ex-
cluded from the basis of valuation of the pro-
duct of the mines.

The average number of days worked during
the year 1889 by all collierics was * rgg—the
suspension of mining being caused by the in-
ability of the market to absorb a larger product
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The total number of persons ~mployed during
the year, of all classes, was 125,229, to whom
were paid in wages, $39,152,124.  The number
of regular establishments or breakers equipped
for the preparation and shipment of coal was
342 19 of which were idle during the year.
Besides these there were 49 small diggings and
washeries, supplying local trade, and there were
also 18 new establishments in course of con-
struction.  The following items from the tenth
census, of the production, ctc., in the fiscal
year 1879-80, show the progress that has since
been made. The gross production, exclusive
of culm, was 25,575,875 long tons, valued at
$42,172,942; average price of all grader at mines,
$1.68. ‘The total shipments were 24,566,822 ;
the number of collieries, 273 ; number of em-
ployés 70,669; and amount of wages paid
22,694,035.

The largest actual shipment during any year
in the history of the trade was made in 1388,
being 38,145,178 long tons; and the largest
during any onc month was 4,187,527 tons in
December, 188S.  Taking the largest monthly
shipments ever made up to December, 1889, it
is found that a maximum annual shipment of
39,611,813 tons is practicable, and that of 1889,
was therefore, 9o per cent. of this. The average
monthly tonnage, based upon the foregoing, is
3,300,084 tons; the average annual shipment
during ten years ending 1889 was 31,551,301
tons, and during the five years ending at that
date, 34,399,368 tons.

The following was the distnbution of coal for
1889: Pennsylvania, New York and New
Jersey, 22,314,331 long tons or 63.02 per cent.;
New England States, 3,407,357 tons, or 15.27
per cent.; Western States, 4,922,076 tons, or
13.90 per cent.; Southern States, 1,613,120 tons,
or 4.56 per cent.; Pacific Coast, 20,900 tons, or
0.06 per cent.; Canada, 1,094,736 tons, or 3.09
per cent.; Foreign, 335,190 tons or o.10 per
cent.

The shipments of anthracite coal from the
three districts from 1820 to December 1889
were : Schuylkill region, 253,484,053 long tons,
or 36.10 per cent.; Lehigh, 128,490,084 tons, or
18.30 per cent.; Wyoming, 320,192,011, or 45.60
per cent.; total since 1820, 702,166,148 long
tons.

A directory of the anthracite collieries of
Pennsylvania, with the names of operators and
the locations, accompanies the bulletin, the
whole being a valuable forerunner of the com-
plete census returns,

Principal Mackay has given notice that at the
next meeting of the Nova Scotia Institute of
Science, in March, he will move the following re-
soiuucr © —Resolved —That this Institute presses
upon the Dominion Government the desirability,
from a scientific as well as industrial p-int of
view, of publishing as soon as possible « the
scale of one mile to the inch, the long-delayed
maps made by the Geological Survey, of the
counties of Antigonish and Pictou,

The treatment of magnetic iron ores contain-
ing phosphorus, sulphur or titanium, by a mag-
netic process is, in its practical development, of
comparatively recent date, but already numerous
improvements on the original form have been
suggested, and the machine has attained a high
state of cfficiency. The application of this
principle was, we believe, referred to as long ago
as 1869 by Dr. Sterry Hunt, then connected with
the Geological Survey of Canada, who remarked
that by means of a hand magnet the magnetic
oxide of iron was readily separated from titanic
in an ore taken from St. Francois on the Chau-
ditre River, Quebec. No use appears to have
been made of this discovery—if discovery it
may be called—for a nunber of years, and it was
not until about 1880 that 2 machine was devised
to utilize the magnetic propertics of these ores.
From that time until the present, however, the
idea has been kept steadily in view by inventors,
and additions have been made and faults reme-
died uniil the present separators were evolved.
In its earliest form the machine consisted of two
cylinders magnetised by induction so as to form
positive and negative poles, forming a magnetic
field between them, while non-magnetic on the
opposite sides. The ore was fed through this
field from above, and the cylinders, rotating to-
wards cach other at the rate of from Go to 75
revolutions per minute, attracted all that was
magnetic, which adhered to them and was carried
around to the point where attraction ceased,
when it dropped into chutes, the other compon-
ents of the ore falling undisturbed below, In
most of the later forms of machine a belt has been
used, the principle being similar save that the
ore being fed on the belts, the magnetic particles
are attracted thereto and carriec along antil be-
yond the influence of the current, the remainder
falling off in another chute. The essential
difference in these is the placing of the magnets.
One exception must be noted to this rule, how-
ever, in the case of the separator invented by
Mr. Thomas A. Edison. In this, after the usual
preparato. y breaking and pulverizing common to
all forms, the ore descends from a hopper above
the magnet, and falling in a stream in front of
it, the magnetic particles are deflected from their
course and drop into a separate partition.

A better idea can be gained of the working
of concentrators by studying the cut and accom-
panying description of the Rotary Magnetic
Separator published in the columns of our Ma-
chinery Department. This is the latest and,
we believe, most pesfect machine that has yet
been produced. It is, as will be observed, a
cor. bination of the cylinder an” belt types, and
unites the best characteristics of each, while in
its construction th: importance of simphty
has been carefully kept in view. The necessary
opposite poles have been attained by an ingeni-
ous device, on the one cylinder, the ends being
insulated, while the current is diffused over the
surface by metal bars running alternately from
cither side, and insulated a short distance from
he opposing pole. The turning of the charged
portion of the belt against the curtent ensures

greater purity in the concentrate, and, judging
from the appended analyses, this separator ha,
attained results unsurpassed, if not superior to
any yet counstructed.

An objection has been raised to ores treated
in this manner, that the fine pulverization rieces-
sary to magnetic scparation will interfere with
smelting, but experience has shown this to be
groundless, pulverized ore having been success-
fully smelted in Sweden, and, intermixed with
large ore, in the United States.  ‘The import-
ance of such a method of concentrating to
Canadian iron interests is great as by its means
enormous areas, hitherto of little commercial
value, can be worked. The beds of magnetie
sand about the Lower St. Lawrence, for instance,
could be successfully treated and rendered avail-
able for smelting, while ores of a higher grade
could be concentrated to a degree aliowing of
their profitable smeling in this country or

even in the United States, when the situation of

the deposit precludes their remunerative treat-
ment on this side, owing to the cost of fuel.
Besides, a saving can be (Jected in lean and
clean ores, usually thrown on the waste heap,
but which, concentrated, will form an important
factor in the cconomical working of a mine.
On these various counts the utilization of the
magnetic process scems destined to work a great
change in the prospects of iron mining in this
country, and its value can hardly yet be appre-
ciated.

It is a very jaundiced eye, indeed, that Mr. J.
Lainson Wills casts upon the General Mining
Association of the Province of Quebec, which,
to judge from his recent letter to the press, is
doomed to a speedy dissolution.  He is afraid
that when the Mining Law issue is set at rest,
there will be no longer any common inter

est to bind the *heterogeneous™ components of

the Association together, and that they will fall
apart. This does not seem very probable v
ordinary eyes, and the chances are that Mr.
Wills may wait awhile before his fears are ful-
filled. But this cause of alarm sinks into com-
mon-place as compared with the next doleful fore-
boding of this second Jeremiah! The Asso-
ciation, he thinks, is confined to too narrow
limits by political considerations, while at the
same time they are endeavoring to cover too
much ground, the interests combined being too
many and diverse for its safety and continuance.
Whether the association be too narrow or too
broad it is equally bound to come to the ground,
according to this logic, but to deduce this result on
bot% grounds is rather beyond the ordiary intelir-
gence—none but a Willsora Mickey Free could
comprehend it. Still further, the Association
cannot **1n fairness expect to attach to its roll of
honorary members the names of scienusts,” be-
cause a deputatton has interviewed Mr. Mexcier.
Is this wit, or is it an echo from previously un-
fathomed depths i the great Wills’ philosophs-
cal ntellect?

On all these counts, this unfortunate body seems

The former we presume—at *
least “thousands will /augh more than did -3
weep at it,” to paraphrase the immortal William. 3
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to be foredoomed to extinction, but there is yet
another and very grave error, the election to the
council of so many legal gentlemen and others,
whose only interest in mines is that of proprie-
tors. This was the prime cause from which the
other disastrous consequences have emanated.
It lay in the power of the Association to have
avoided these latter misfortunes, but they did not.
We venture to predict that had a certain
chemist, by the name of J. L ns—-—n
W—lls, been one of the Council, their present
sad position would have been avoided—at all
events, we may be sure that it would never have
been pointed out in the parcel of meaningless
verbosity under consideration.

The Halifax Critic is at present in that de-
lightful position known as sitting on the fence,”
with regard to the question of reciprocity in coal,
inclining one ear to the parties most interested,
the colliery owners, while the other is open, with
great impartiality, to the voice of the charmer
on the New England coast. It reproduced an
article recently from the Boston Transcript,
which proved conclusively, to its own satisfac-
tion, that Nova Scotia coal can be landed on the
wharf at Boston for $2 per ton at a profit. It
argues thus, regarding a supposed undeveloped
coal property in Cape Breton, lying on tide water:
The thickness of the average seam is such that
a very large quantity is easily accessible. Con-
sequently the cost of production on account of
freedom from water, easy methods of ventilation,
and the fact that the labor is mainly for mining
coal, but little expense being otherwise incurred,
is very light, at the outside, fifty cents per ton.
Then for transportation, a sea-going tug and two
barges of 1,500 tons capacity are assumed, which
could make three trips a month for nine months
in the year.  The expenses for maintaining this
line would not be over $200 per day, which for
nine months would be $ 54,000 for transporting
81,000 tons, giving a net freight of about 675c.
perton.  Add to this, as a sinking fund to
cover all other expenses, §oc. per ton, which
would give $1.77%5 as the net cost of Nova
Scotia run of mine coal landed on the Boston
wharves, and leaving a profit of 22 14c. per ton if
sold at $2 per ton.

To this Mr. J. R. Lithgow, Secretary of the
Glace Bay Mining Company, an authority on
the subject, responds as follows :

In your last issue you publish an article from the Boston
Transcrigt which is designed to show that Cape Breton
run of mine coal can be shipped and freighted to Boston
for $1.77% per ton, and so leave a profit, at $2 delivered,
of 22); cents. The cost of the coal f, 0. b. ship is reck-
oned at 50 cents and the freight at $1.224. Now I will
admit that with a colliery able to ship 1,000 tons a day
and such a sea-going tug as could tow two 1,500 ton coal
barges from Capcn%ireton to Boston in three days, dis-
charge and return in four days, so as to make three trips
per month, and keep that up during nine months in the
year, as the Zyanscript calculates, the freight should not
exceed the Zranscript’s figure, $1.2234 per ton, but it is
nonsense putting the cost of coal at §0 cents per ton
f.o.b. The mere cutting and filling and the royalty of
7%¢. iayablc to the Province comes to about 50 cenfs.
Then there is the cost of underground hauling to hoisting
place; the hoisting, weighing, dumping into waggons,
carriage to shipping pier, expense of shipping ; ventilating,
pumping, usually day and night, to eep pit free from
water ; the whole requiring a host of drivers for two or
three dozen horses—manager, - engineers, blacksmiths,
sub-managers, firemen, and others. Then, there
is the cost of pit-props by the thousand, pit-rails by

the mile, hay and oats, &c., for the horses, oils, grease for
the waggons, hoisting ropes, picks, shovels, besides the
endless supplies for repairs to houses, railway, piers,
shutes, &. ~ The Poor and County Rates and School
Taxes are also quite an item. Then there is the expense
of head office including pay of directors and clerks. A very
moderate estimate of the  cost of all these when the out-
put is about 100,000 tons, is 5oc. per ton, making with
cutting and royalty a dollar per ton, as the cost of Cape
Breton run of mine coal f. 0. b. Now suppose we valuea
colliery capable of shipping 100,000 tons a'year at $300,-
000, what percentage thereon would be a fair return
for interest, risk, depreciation, and capital yearly parted
with in the coals shipped? Say ten per cent. Well, ten
per cent. on $300,000 is $30,000, which is equal to 30
cents per ton on 100,000 tons, which added to $1.00 per
ton, cost of coal shipped, makes $1.30 as the price a ton
of run of mine should net to give a moderate return to
the mine proprietors. Few mines in this Province would
make simple interest on their cost at that net price.
What sheer nonsense then to figure on fifty cents per ton,
f.o.b.! As for reciprocity, I agree with what a letter,
received this morning from a well informed New York
merchant says: *We have no faith whatever in the sin-
cerity of the discussion that has taken place upon this sub-
Ject here; we believe it to be merely for political purposes,
and will result in nothing excepting giving the public some
desirable information upon the general subject of domes-
tic and provincial coals.”

This effectually disposes of the Transcript's
arguments, and of the advantages of reciprocity
to Nova Scotia collieries at the same time.

Dr. C. Killing, of Amsterdam, is of opinion
that the effects of the Quebec Mining Law will
be felt far beyond the confines of the province,
in its deterring influence on foreign capital. As to
the European capitalists represented by himself,
the mere fact of a tax being imposed in Quebec
will disincline them to invest money in Ontario
mineral properties, as they are of course unac-
quainted with the precise distinctions between
the political governance of the provinces, and
are naturally disposed to believe that what has
been done in one will soon be copied by others.

Phosphate mining seems to have been marked
out by short-sighted governments for extinction
by the imposition of heavy taxes. In the Pro-
vince of Quebec, foreign capital has already been
driven away, and the industry will soon be at a
standstill ; in Peru the mines will for the most
part be idle for the next ten years, under the
impost placed by Chili;and now South Carolina
is added to the list by a measure as arbitrary as
either. An act has been passed providing for a
commission to take charge of the phosphate
mining industry. This will consist of the Gov-
ernor, the Attorney-General, the Controller-
General, and two citizens who will be appointed
by the executive, who will assume charge of all
river phosphate mining in the navigable streams
of the State, with power to collect from all
mines a royalty not to exceed $2 per ton on all
rock mined. The present royalty is $1 per ton,
and the companies say that any heavier tax will
be ruination.  The act gives the commissioners
extraordinary powers, authorizing them in case
deposits are molested or mined illegally, “in the
name and on the behalf of the State of South
Carolina to take such measures or proceedings
as they may be advised are proper to enjoin and
terminate such molestation, interference or ob-
struction, and place the State, through its agents
the said Board of Phosphate Commissioners, or
anyone under them authorized, in absolute and
peaceable possession and occupation of the
same.” With such unlimited powers, the com-
missioners can ruin the industry, if so disposed,

and as the three state officers are antagonistic to
the existing regulations, it is feared that they
may do so. The trouble in Peru and South
Carolina would be Quebec’s opportunity, were it
not for the mining law, but as it is that Province
is no better off than either of the others.

Knowing the general interest that is taken in
the matter of White’s Asbestos Company—
which, by the way, is now being voluntarily
have published elsewhere

the at the
last general meeting and also of the pro-

wound up—we

a full resume of transactions
ceedings in the company’s suit against Mr.
Hoare, one of the shareholders, referred to in our
This trial was a revelation of the
monstrous frauds not unfrequently practised
upon the innocent investors by company pro-
moters, and may perhaps do something towards
impressing the necessity for caution upon the
minds of the too-confiding British public.
Company schemes cannot be too carefully scruti-
nized and investigated by intending investors, for
many of them are nothing but legalized swind-
ling organizations, which not only rob those who
put their trust in them but cast discredit upon
genuine enterprises.

last issue.

At the second annual meeting of the Edison
General Electric Company, held in New York
lately, statistics were presented showing that
the profits from October 31, 1889, to Octo-
ber 31 1890, not including those of the
Edison Electric Light Company, were $2,-
098,116, which with amounts carried forward
as surplus, $679,401, and interest accounts
$4,740, make a total of $2,782,257. Ex-
penses, including dividends paid, $665,314, and
amount charged against cost of acquisition of
capital stocks of various sub-companies, whose
business has been consolidated into this com-
pany, together with $206,679 for general ex-
penses, leave a surplus to be carried forward of
$1,195,553. The report states that the com-
pany has about 6,000 employés on its pay rolls
and that the transactions of the past year repre-
sented an aggregate of $10,000,000. According
to the official record there were in operation on
November 1, 1890, within the territory of the
United States and the Dominion of Canada,
large and small Edison stations representing an
aggregate capacity of 1,371,000 lamps.

A teacher at the Ricker Classical Institute
took a number of his pupils recently to the elec-
tric light station in Houlton, Me., to give them
some practical instruction in the science of elec-
tric lighting. The professor took his place close
to the armature, and to better explain its work-
ings to the class about him, he held a common
doorkey in his hand. At a certain stage of the
exercises the key came in contact with the arma-
ture, the magnetic power was too great to break
the connection and in a few moments the insula-
tion was torn off and the eleetric generator
burned out. As a result of the experiment, the
town will be in darkness until a new armature
arrives.
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Our Portrait Gallery.

——

{.\ series of portraits and Vo zraphical “Ketchesof Canadian mining
engiicess, MINE MARAEETs, Ispectors, peologists, explorers, ete.]

No. 9.

“The late Sir William Edmond Logan, F.R.G. S.,
F.R.S., founder of the Geological
Survey of Canada.

No series of biographical sketches of Cana-
dian geologists and minng engineers would be
complete did it not include one of Sir William
Edniond Logan, who is often deservedly called
the father of Canadian geology.  Other able
workers, it is true, had been m the field before
him, but with Logan’s appointinent as provincial
geologist, began the first really systematic mves-
tigation of the rocks and minerals of Canada.
His selection to carry out this work, wuas to say
the least, fortunate, and being a na-
tive of the country, he had from the
outset a knowledge of 1ts charac
teristics and requirements, which it
would have taken long for a stranger
to acquire. His parents were of
that same hardy Scottish stock that
produced such menas Hugh Miller
and Livingstone, and which, scat-
tered as it is over every quarter of
the globe, everywhere exerts a power-
ful and progressive influence.  His
education was begun at the excellent
school of Mr. Skakel, in Montreal,
but he afterwards attended the High
School, and then the University of
Edinburgh. Though taking a high
standing as a student, he did not
stay in the University long enough
to obtain a degree, but entered in
1317 the counting house of his
uncle, Mr. Hart Logan, in l.ondon.
There he remained until 1831, and
there, no doubt, acquired many of
those business habits which went
with lum during the rest of his hfe.

From the busy life of the metro-
polis we find him transferred to
very different surroundings in South
Wales, where his uncle had acquire]
important mining and metallurgical
interests.  Here he seems to have begun the
study of geology, and here he gained that practi-
cal knowledge of mining and metallurgy which
afterwards proved so useful to him, and whi'h
enabled him to appreciate the economic as well
as the more purely theoretical aspects of geology.
His ung)e’s mines were situated in the Glamor-
ganshire coal-field, and though for a time he
was chiefly concerned with the getting of coal,
he soon became deeply interested in the geo-
logical structure of the region. A theodolite
and other instruments were purchased, and cvery
spare moment that he could obtain was devoted
to the production of a geological map of the dis-
trict.  Though he had received no training in
surveying or mapping, his work was exccuted
with wonderful skill, and soon attracted the at-
tention of scientific men; as a result of which
we find that in 1837 he was elected a Fellow of

the Geologieal Seciety of London.  During his
study of the Glamorganshire coal field, he be-
came interested in the question of the origin of
coal, and began those investigations which even-
tually proved that ordinary coal seams are not
mere accumulations of dnft wood, but the result
of the growth and subsequent decay of plants
m st
municated to the Geological Society in the form
of anteresting paper, which was published in

His views on the subject were com-

their Transactions.

After the death of his uncle, Logan 1esigned
his position in Wales, and we find hat in 1840
e came on a visit to Canada.  Here he spent a
winter, and made a study of the phenomena
connected with the annual freezing over of the
St. Lawrence, the results of which were em
bodied in an admirable paper read before the

Geological Society in 1842, and also published
in their Transactions. Before his return to
England in 1841, he visited Nova Scotia, and it
was there that he discovered, at Horton Bluff,
the tracks of a batrachian, the first evidence of
the existence of such animals at so early a period
of the carth’s history.

The facts concerning the origin of the Geo-
logical Survey of Canada, and the appointment
of Logan as its first Direc:or, cannot be detailed

here. It may be said, however, that the estah.
lishment of such a Survey had been discussed
for years, but nothing really practical was accom-
plished until 1341, when the matter was taken
up by the government and the sum of _£1,500
Sterling for the purposc included in the e
mates.  In the following spring the position of
“ Proviucial Geologist” was offered to Logan,
owing to his having been most highly recom
taended by all the leading English geologists,
and, fortunctely for Canada, was accepted. A
visit was shortly afterwards made to this side to
wake prelminary arrangenients, but the regula
work of the newly cstablished Survey was ngt
begun until 1843. Logan was then forty-five
years of age, but he entered upon his new duties
with all the enthusiasm of youth, an enthusiasm
that never avated during the twenty-six years of
his Directorship.

This is not the place to follox
him minutely through all this period
of ever increasing activity, but no
one can do so without being as
tonished at the results accomplished
Had he been suffered to devote him
sclf more exclusively to geologica
investigations, science would, ne
doubt, have reaped a still large
harvest at lis hands; but he wa
perpetually harassed by the routn:
duties of his position, and by the
struggle to obtain thc necessar
grants for carrying on the Survey.
During the carlier years of his Direc
torship, in addition to preparing his
annual report, be even kept the
accounts, entering cvery item ¢
expenditure, so that he could at an
time show exactly how every penn
of the public money placed at hi
disposal had been spent. At tha
time too he made with his owr
hands four manuscript copics of tht
Annual Report of Progress—-ofter
amonnting to more than one hur
dred printed pages—one copy fu
the Government, one for the Houst
of Assembly, one for the Legislatise
Council, and one for the printe
In a letter addressed to the Minister of Financt
in 1864, he says: “The professional responst
hilities and difficulties of conducting a geologicz
survey, over so large an area as Canada presents
are quite sufficient without being complicatel
with those of finance. But the minds of thos
charged with the investigation can never be fre
from pecuniary anxicties while the support giver
to the Survey lasts only from year to year, and
has to be struggled for every session of Parln ,
ment.” Fortunately he was possessed of privat
means, and when Parliament was dissolved with
out granting supplies, rather than have the wor
of the Survey brought to a standstill, he votel
an advance of the necessary money from hi :
own pocket. ) ]

The great Expositions of 1851, 1855 ané ;
1862, absorbed a great deal of the time that b
--veted for geological work, but his exertions o:
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these occasions were of great benefit to Canada
in attracting attention to her mineral and other
resources, and were also rewarded with many
well-deserved personal honors. After the Paris
Exposition of 1855, the Imperial Commission
presented him with the grand gold medal of
honor, and the French Emperor made him a
Chevalier of the Legion of Honor. He was also
knighted by Queen Victoria, and received from
the Geological Society of London the Wollaston
Palladium medal in recognition of his distin-
guished labors in geology.

The need of a building wherein to arrange
and display the minerals brought together from
different parts of the country, was early felt by
Logan, and in 1844, after his first summer’s ex-
ploration in Gaspé, he wrote to De la Beche, the
director of the British Survey, as follows: “From
the Devonian and Silurian rocks I collected no
less than seventy boxes of specimens, which it
took Murray no less than two months to ticket
and stow away in boxes for future examination,
when the government shall give me room to
place them in order. I have hired a house on
speculation, and am ordering proper cases to
hold some of them, in the confident expectation
that the expenditure will he sanctioned by the
Legislature. But, perhaps, I may be reckoning
without my host, and may be left in the lurch
after all.”

The house referred towas No. 40 Great St. James
Street, Montreal, and here was made the begin-
ning of the geological collection which has since
attained such great dimensions, and which de-
mands a better building for its exhibition than
the hotel in which it is at present “lodged.”

We cannot here discuss at length the geologi-
cal work of Logan, but his name will ever be
intimately associated with that great Laurentian
system of rocks, whose intricacies he so skilfully
unfolded, and whose mineral riches he brought
to light.
ago recognized by scientific men, and in dedi-
cating the fourth edition of “Siluria” to Logan,
Sir Roderick Murchison wrote: “I now dedi-
cate this volume to the geologist who has not
only applied my classification to the vast regions
of British North America, but has taught us, by
his recent important researches, that the Lauren-
tian rocks constitute the foundation stones of all
Palxeozoic deposits in the crust of the globe,
wherever their foundations are known.”

Tt was for Logan, too, to prove the existence of
a second great series of crystalline rocks (the
Huronian), resting unconformably upon the
Laurentian, and also to identify and trace out
the distribution of the various formations of
The facts
ascertained were from time to time embodied in
a series of clearly written reports, illustrated by

Canada younger than the Huronian.

maps, whose excellence is too well known to re-
quire comment here. Attention was constantly
directed to the economic minerals of the country
and their development, but Logan always rightly
held that the director of a geological survey
should not be regarded as a public consulting

mining engineer paid by government. On one

The importance of this work was long

occasion when urged to give an opinion on a
copper-bearing location, after reiterating without
avail that he was a geologist and not a mining
engineer, he was pressed for an answer to the
question whether there was not an enormous
quantity of copper within the area described.
He disposed of both the intending seller and
contemplating purchaser by the reply: “There
is an enormous quantity '—an enormous quan-
tity l—and it is my opinion that it will cost just
a little more than it’s worth to get it out.” 1In
this answer we have an example not only of the
caution by which he was characterized, but also
of the quiet humor which at times was mani-
fested only in the twinkle of the eye, but ever
and anon found vent in words. Those who
have heard him sing the “Laird o’ Cockpen”
will not soon forget it, nor will those who have
sat by the fireside with him forget the tales of
backwoods experiences which he gave with such
exquisite touches of humor and pathos.

In 1869 Sir William resigned his position as
Director of the Survey, owing to increasing years
and a desire to be freed from official responsi-
bilities. This, however, did not preclude his
carrying on geological work, which he continued
to do for some time.

The announcement of his retirement was re-
ceived by the public with deep regret, and
“never was the press of any country more
unanimous in its expressions of approval at
the career of a public servant.”

In August, 1874, being in rather poor health,
he crossed to the mother country, intending to
spend the winter with his friends in Wales, and
to return to Canada in the spring; but the
change of climate and scene had not the effect
hoped for, and the spring of 1875 found him in
a condition of great weakness, which continued
until the 22d of June, when, at the age of
seventy-seven, he was called to his rest.

His name and work are our heritage, and the
Survey established by him and his able associates
still goes on, the fittest monument to his memory.
Could he return to us and see the Survey of to-
day, with its increased facilities for work, its
broadened sphere of action and its admirably
arranged collections, we are sure he would be
gratified, and would feel that the lines laid down
by him, and which have in the main been fol-
lowed by the present Director, were well and
wisely laid.

The amount invested in electric lighting enter-
prises in London is said to be about $15,000,000.
The largest sum—$6,250,000—is invested in the
London Supply Company, whose factory is at
Depford, but the whole of the amount has not
been called up.
politan Company, whose capital is $2,500,000.
This company, though financially smaller, has
more business than the preceding—it got to
work more expeditiously. There are in all nine
companies. They are not competitors, in the
true sense of the word, for each company has a
fairly well defined area assigned to it, after per-
mission of the local authorities, by act of parlia-
ment. In the city there are rather less than
150,000 lights supplied by the companies.
Many establishments, such as factories, large
warehouses and hotels, provide their lighting by
isolated plants,

The next largest is the Metro-

The Springhill Calamity.

The announcement of the distressful accident
at the East Slope of the Cumberland Railway
and Coal Company’s Colliery, at Springhill, will
be read throughout the length and breadth of
the country with feelings of profoundest sorrow.
It is truly a calamity too terrible in its effects yet
to be thoroughly realized; it is unquestionably
the worst casualty of its kind in the annals of
Canadian mining. Latest advices compute the
mortality at least at 120 persons, of whom 54
were married men, 4o single, and 25 wefe boys,
leaving behind some 54 widows, 161 orphans
and five widowed mothers, entirely bereft of
every means of support. To these, in their sore
bereavement, the heartfelt sympathy of the en-
tire mining community goes out to-day, and a
ready and generous support will, we know, be
made to the following stirring appeal for imme-

diate pecuniary assistance:—
7o the Public :

‘ A mining disaster, attended with fatal results unpar-
alleled in the history of Canadian miners, has fallen upon
the town and people of Springhill, Nova Scotia. The
loss of life is probably as great as the combined appalling
loss at the Drummond and Foord pit explosions. About
117 lives are lost, fifty-one widows have been left behind,
and 151 children made fatherless. The widows and the
fatherless will require abundant assistance, and that
promptly, from a public, shocked and horrified by this
terrible calamity. Seventy-thousand dollars will be re-
quired to meet the demands and to alleviate the suffering
of the bereaved and distressed during the most pressing
period of their direful misfortune. The residents of
Springhill, in meeting assembled, have appointed a com-
mittee consisting of the Mayor, Town Council, aund all the
resident clergy to solicit and acknowledge subscriptions to
the Springhill Relief Fund, and they confidently and
earnestly ask for an immediate response from persons of
all denominations, societies, guilds, trades and na-
tionalities.”

(Signed), WiLLiaM HALL, Mayor,

A. McLeop, Secretary.

We will gladly acknowledge in these columps
any contributions that our readers may send to our
care. While many conjectures have been made
as to the cause of the disaster, nothing definite will
be known until the investigation, now going on
under direction of the Mines Department, has.
been completed. The mine has been generally
regarded as safe and free from gas, there being.
excellent ventilation and the best of management.
In another place our readers will find details
of the accident as wired from the scene of the
disaster by our special correspondent. A fuller
reference will be made in our next issue to the
cause of the accident and the result of the inves-
tigation. In the meantime we commend the
widows and orphans of this grief stricken com-
munity to the generous consideration of the
mining community of the whole country. He
gives best who gives quickly.

Mr. C. C. Hoyer-Millar, of Messrs. Couper,
Millar & Co., London, a firm well known to the:
Canadian phosphate trade, has published, in
handy form, his impressions of a recent visit to
Florida, and the new field for investment in
its phosphates. Mr. Millar says that in view of
the rapidly increasing demand for phosphates of
all grades, it is exceedingly unlikely that the sup-
plies from that much “boomed” country will affect
production in other quarters. He points out that
though Florida can, and will eventually, produce
large quantities of “high grade,” yet the propor-
tion of this quality to the total tonnage extracted
will be much smaller than is generally estimated.
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CORRESPONDENCE.

¢ Quebec for the French,”

Sk : Such is the policy of the Mercier Government. Tt
was clected at a tune when the fanaticiom of the French
Canadians had been aroused by weendiary demagogues be-
cause a half-breed French crimnal had espuated his cnme
on the gallows,  With the war cry of * race and revenge”
on his hips, Mr. Mercier went to the polls and was elected
Pvoan overwhelming  majorty—commissioned by the
French Canadian poople to use every constitutional means
to expel the English spealang population from the Pro.
vince of Quebee. He has been true to his mission, as the
statute books of Quebee, laden with recent legislation
aimed aganst the English speaking minonty, only too
clearly testify.  What the end of this policy will be it is
difficelt to foresee; but if it conld prove successful, i
would be a victory purchased at a price which the half
bankrupt province can il afford.  With the English
speaking minority would, unquestionably, go the prosper-
ity of Quebee.  They are the leaven which stirs the mert
mass of the |m})ulnlmn. The majonty, mpovenshed by
the rapacity of thewr rulers, spiritual and temporal, be-
fogged with superstition and sodden with ignorance care-
fully perpetuated by their leaders, have ncither capital,
ambition nor enterprise.  Their system of education, of it
can be called a system, produces but two classes --serfs
and schemers.  Qutside of the English speaking mmonty
there 1s no ntelhigent public opinton - any part of the
Province; serls cannot entertain, even though they had
the courage 1o cxpress, an independent opimon.  They
do as their leaders bl them, and when, as was the case
at the e of Mr, Mercier's eleetion to power, the leaders
tempaoral and the leaders spanstual struch a bargan and
ageeed upon a division of spoils, there could be no doult
of the result. A show of opposition was made—ecnough
to give a flavor of British constitutional government to the
oligarchy at Quebee.  The boodling of the demagogues
and the exactions of the church are matters of as great
notoriety as the growing debt of the province.  The 4af-
tants, grouna between the upper millstone of the tithing
system and the acther millstone of the plundering poli-
ticians at Quebec, have nothing left but therr peas and
their piety.  Espediency, as well as policy, points to the
thrifty English speaking nunonity as the only remamnng
source of revenue.  Thus the Quebee Mimng Act, with
other legislation of kindred character, has been brought
into enistence.  In your last issute was given a summary of
some of the worst features of the new Mining Act. If en-
forcedwiththe ngor which the fanaucismand cupidity of the
authorities at Quebee would lead us to look for, this Jegis-
lation means the persecution of the mine owners and the
contiscation of their properties. It will unquestionably
arrest the development of the mining industry; it will ex-
clude foreign capitals it will cripple those enterprises
which the pluck and perseverance of the English speak-
ing minority have establisbed; it will impoverish many,
and, indirectly, paralyze trade in lacge sections of the pro-
vince.  Mines which are not yet paymg wili be at once
closed.  Others; which yield an uncertam, precarious pro-
tit, will be run on a reduced scale.  Mimng lands of all
descriptions will fall in value, and in the end the boom.
erang launched at the nimonty will strihe with fatal effect
the very people whose mabgnant spint prompted the
attack,

What is to be done in this ¢risis?  To meet an organ-
ized attack, organizatiun 1s necessary.  Let the mmng
interest throughout the province umite for selfdefence. 1t
they can protect thesr nights by an appeal 10 the kederal
authornties or to the courts, that will be the easiest way to
avert the calamity.  If redress cannot be had by such
means, then meet fire wath fire; employ none, deal with
none who are in sympathy with the brgands at Quebee.
If the laburer who voted for Mercter's candulate finds
that he has thereby deprived humself of the means of carn-
ing a lnehhood, he will swn learn the sigmbcance and
responsibility of the franchise.  If supplies of all kinds aue
procured from none but opponents of the Mercer Govern-
ment, or from abroad, the Aebsitant will quickly learn that
it is suicidal policy to countenance a government which
deprives him of his best —often tus only market.  The
lumber trade has also suffered from the persecuting policy
of the Nationalist Government.  If the nuners and lum.
bermen would combine in self defence, they would soon
put an end to the *‘race and revenge ” policy, and show
the majority that the descendants of the men who con-
quered their furefathers, have the strength and the pluck
to guard the fruits of Wolfe's victory.

A Canabian,

Montreal, 24th Feb., 1891,

Quebec Tax on Mining.

Stk :  In the Montreal Gasetfe report of 31s utlt,, of the
proceedingsof the Mining Association, at its meetingon 30th
ult., in Montreal, I note with much interest, the sugges.
tion by its chairman, Hon. Judge Irvine, for a petsion to
the Duminion Government to veto the ob-aoxius Act just
passed by the Legislature of Quebec, imposing a so-called
“royalty " on baser miuncrals, the output of private
property.

In November last (17th to 22nd) and on 29th Decem.
ber, T wrote a series of letters on the subject, in the
Montreal  Gazette, giving briefly the legal argament
against such imposition as unconstitutional 3 and further
av heing in direct canflict with the pubdic policy and
spectfic legislation of the Dominion Government on the
subject 5 and on that ground, suggesting veto by it.  On

this particular point, 1 remarked that the Montreal
Gazette in an editorial, though commending my letters in
their general tenor, expressed a doult as to the power
of the Dominion Government to veto in such matters. It
was, ¥ concede, quite excusable to do so, for there is no
wore ditficult class of questions in law and polities than
that of snzer Dominion and Provincial jurisdiction in such
amd such Li%e matters, on which to arrive at a conclusion,
However, on this particular question as to the right of a
Provincial Government to impose, or rather, to asswie a
“royalty” in such watter, the law, to the contrary, is
clear and incontestable.  Such -as repurted—is the
opinion of Judge Trvine, and T am glad to see it so em-
phatically expressed by him on the occasion. It supports
mine, as aldvanced in the letters above referred to, given
spontancously at the juncture as the result of professional
study and formulated tegal opinions on several incidental
cases submitted to me in the course of many years of
practice in the essentially mining regions of Ottawa
Notth.

Evidently, the Quebee Government are either nescient
or heedless of the law on the subject, awl are bent on
pursuing their own political ends irrespective of public or
private night and interest.  If there be no check, summary
an cflicient, in our political constitution for suck violation
of the ** peace, order and good government of Canada,”
inits integrity and its severalty, as contemplated in the
British North America Act, 1807, the sooner we know it,
and have the defect remedied, the better.  For such con-
tingencies, something more Alexandrian than litigation
should be applicable.  Extortion, though under color of
legislation, is, nevertheless, such wrong as to call for
speediest remedy.  In such a case as this—-a tyranny
and spoliation utterly unwarranted and fraunght with evil
and mischief beyond measure to the whole body politie,
not only of the Province of Quebee, but of tke Dominion,
of which it isa potential constituent- the paramount daty ot
the exeentive of the dominant government is to check such
evil as quickly and cffectively as possible.  In this direc-
tion, the suggestion of Judge Irvine for an immediate
petition to the Dominion Government for 1its veto, is one
to commend itself,  Should it fail, there will always re.
main to the wronged ones, the spohated, cheated and
robbed, the Fabian remedy of the courts.  That men
courageowsly, and, in a scnse, nobly risking their money
i the hazard of mining to the profit £2 auy case, of the
labor classes of Canada, should be thus treated under the
name and shadow of British Government, is something to
shock the sense of social hife and rouse the indignation of
righteous governance,

In our great body politic, hurt or wrong to a class, or a
part, however small, 15 1njury to the whole.  The truism
is full of historical evidence.  Against * ship-money ”
England rose ! So, ever, in like cases.

Ottawa, 2nd Februarv, 1891. MM

Mineral Resources of Ontario.

Sir: Thave been away from home for some time and since
my return have read some very interesting articles in your
publication in review of the Report of the Royal Comuns.
sion on the Mineral Resources of Ontario, of which com.
mission I was a member,

Especially in connection with your remarks on iron
smelting and comments on trade aspect, I would like to
draw your attention to the fact that it is stated in the first

aart of the report that the different sections were contni-
vuted by the various members of the Commission, who are
alone mdividually responsible fur the sectivns wntten by
them. The report which precedes Section T iy the sole
joint production of the Comnmission.

In that you will find it stated: *Mining enterprises
should as far as possilile, consistently with a fair consider-
ation of the claims of all uther interests of vur country, be
sccured the advantages of the home markets.” Andin
connectivn with the smelung of iron, ** The mdustry s of
first class importance, and every proper means should be
1aken 1o secure its establishment in Ontario.™

And again, ** It is unquesuonably in a country’s -
terest not only to smelt its own ores, but to refing and
manufacture the metals, providing always that the vanious
operations can be carried on econutucally and without
taxing other interests indefinitely for their maintenance.”

Wat. HAMILTON Mpgreict,

Turonto, 24th Jan,, 1891,

Ore-Dressing Machinery.

Siw: Referring to Prof. Clarkson’s interesting London
lecture, the Professor, while not aware that there was
such a pulverizer as the Centnfugal, combined “ roller”
and ““attrition” ¢ Narod " Mill, ewvidently anticipated
its comng,  The ** Narod ” requires on an average 15
horse power, produces with a twelve screcn a product
90°, o} which will pass through a 6o screen, and nearly
all the remainder through a 40 screen; capaaity or phos-
phate rock § 10 7 tons per hour; very bard quartz,
mneral pants reduced veory fine, marble, plaster, Port.
land clhinker, tale, &c., &c., all 2 to 3 tons per hour.
Tius ncreased capacity and almost uniform fineness of
output are secured by the and of the two spiral fans on
cach of the 3 shafts which take up the material after the
})rclimin:\ry grinding by the rolls, and keep it in sclf-
rictional agitation (attrition), until reduced fine cnough
to pass through the screen that may then be in use.  The
pulverized material falls between the screen and the
jacket through apertures in the bottom into a hopper, and
1s thence conveyed by clevator buckets.  The inventor,

Mr. V. L. Rice, the president o] our company, is also

the inventor of the roller process for the manufacture of
flour, the advent of which has abolished buhr.stones all
over the world. Perfect granulation of the **wheat
berry " is there preserved, and perfect granulation is alen
preserved in the ** Narod ™ Ore Mill, ~ Grit is carefully
varded against, and is prevented from reaching the
journals by leather caps. Qiling of all but the man
upper journal is required only once a week, and of the
main journal only once in two or three days. The
weight of mill and foundation timbers is only §,500
pounds.  Rolls and ring are made of the hardest known
manufactured substance, viz., chilled carbomzed iron.
The manimum speed  required is 140 revolutions per
minute.
AMERICAN ORrE MacHinery Co.,
E. R. WiLLiaws, Sec'y.
NEw Yorg, February 12th, 1891,

Steam Boiler Tests as a Means of Determining
the Calorific value of Fuels.

Sir: There was a slight inaccuracy in the examples of
method of finding horse power in the article under the
above uitle, published in your issue of December last,
It should read :—

“Total heat of 1 1b. of feed water at 40°=8 B. T. U,
1175.710—3 » 2000+- 1110.343 =210. 33+ 30=70."
Perhaps it would have been better in regular algebraie
form, but 1 thought it might be clearer, to steam users
who are not engineers, in the way given,
D. W. Rous.

Amurrsi, N.S., February 12th,
. —4op—
Examination of Mines.

—

By Provr, H, 5. Muxkoz,

In a previous article® it was shown that questions as to
the value of a mining property, and as .2 the methods of
working, cannot be answered definitely until the character
and probable extent of the deposit are well determined.
This in turn requires that the property be developed by
surface and underground workings.  Todetermine whether
the property is worth development, and to devise a sys.
temanic and economical plan of exploration demand care-
ful preliminary study. The method of making the neces-
sary examination and surveys for this prehmmary study
was described at length in the above-mentivned paper.

Passing over for the present the methods of prospecting
and of developing a mining property, the present paper
will treat of the examination o} mines or of develojed
mincral properties.

The vbjects of such examination are the valuation of the
property and the determination of the proper method of
working the deposit, including, among ‘other things, the
proper scale of mining operations,

VALUATION OF MINES.

The value of a mine is determined by its capacity for
carning profits or dividends.

If, for example, we assume the proper rate of intere,
all things considered, at 10 per cent., then a mine carmng
one hundred thousand dol'ars a year should be worth 2
million dollars.

The problem, however, is not as simple as it would
appear at first sight, and the determination of the prope
rate of interest demands careful con deraton.  In the
first place the business of mining 1s peculiar, in that it 1na
temporary business.  Any given mineral deposit or nun:
ing property will be exhausted sooner or later ; and the
more actively it is worked the sooner will the business of
mining come to an end.t

The value of a mine should, therefore, e compuied en
the basis of the present value of a linted annuty and
not according to the rules of simple interest.

Again, the business of mining is rsky.  All menera
deposits are more or less uncertain.  Even beds of coal,
perhaps the most regu’ r of al), are liaWe t corain un-
warkable areas, and often pinch out and disappear en-
tirely.

In the casc of metalliferous deposits, irregulanty and
uncertainty are the rule rather than the exception. An
engineer’s estimate of the yield of a deposit, or the life of
a mine, must take into account this clement of uncertainty,
which is greater for some classes of deposits than o
others. .

Mining is subject as well to the ordinary risks of sinular
business operations. The market value of the product
varies with supply and_demand, is affected by the cost of
transportation, by tariff legislation, and by other outide ~
influences.  The cost of labor and of the necessary sup-
plies is also subject to change, aud the profits of winming
may be seriously reduced thereby.  The mine workiags
and surface plant are liable to be destroyed by fire and by
floods, and by other accidents peculiar to mining, such a
explosinns of fire-damp and the caving-in of the overlying: 3
strata, 2

The fact that mining is a temporary business makes s}
nccessary to provide for the repayinent of the capatal -
invested in the propcr?', and that required for the develop -
ment and working of the mine.  In estimating the prof
a certain sum must be added to the working expenses «

*Examination of Mineral Property, School of Mines Quarterly ¥
vol. xi., No. 3, p. 193, i

¥The rapd exhauction of mines is a chamcteristic feature ¢
modern intning, especially in this country. In the older muniz
regions of Europe are mines centunes old, and still productive, 1t/
this country aines equally large and deep have been excavated in
single generation. “I'hc introduction of machine drills and higt
explosives have . evolutionized the art of mining a
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provide a sinking fund for this purpose. This fund should
be lurge enouga to extinguish the capital within a less
term of years than that estimated as the probable lifetime
of th> mine.

Ia estimating the value of a mine on the bisis of an
annuity for a terin of years, the interest assumed in com-
puting the presant valae of the anauity should b large
enough to cover the mining risk. For example, let us
suppose the case of a mine with a total capital of one
million dollars, which is to be repaid in ten years, money
being worth 5 percent. Asinking fund of about eighty thous-
and dollars per year will be required. To pay interest on
the capital, with no allowance for mining risk, the mine
must earn fifty thousand dollars additional, or one hundred
and thirty thousand dollars per year will be required.
Thus the stock must earn 13 per cent. dividends per year
in order to pay interest on the capital invested, and to
repay that capital in ten years. In other words, the stock
must earn over two and one-half times the commercial
rate of interest to be worth par.

The same result is reached by the use of a table of
annuities. Here we find that the present value of a ten-
year annuity, money being worth five per cent., is 7.72
times the yearly income. With a present value of one
million, the income must be one hundred and thirty
thousand dollars, as before. In order to take into
account the mining risk in the above case, the yearly
earnings under the above conditions should be not less
than 20 per cent., and under some circumstances 30 or 40
per cent. per annum, or from four to eight times the com-
mercial rate of interest.

In Nevada. when the Comstock mines were declaring
large dividends, the stocks yielded about 40 per cent.
income per year on their selling price in the stock market.
The commercial rate of interest in Nevada at that time
was 10 per cent. The stock in this case earned four
times the usual rate of interest, and was sold for two and
a-half times the yearly profits.

In the Lake Superior region the stocks of the dividend-
paying mines earn from 8 to 25 per cent. per year on
their average market value.

The Calumet and Hecla mine occupies an exceptional
position in this respect. The mine earns from two to
three millions in dividends per year, and is estimated to
have at least thirty years’ further life at the present enor-
mous rate of production. The average selling price shows
that the stock-holders are content with 8 to 10 per cent.
interest. The allowance for mining risk in this case,
assuming money to be worth five per cent., is very small.

Prof. J. C. Smock,* in estimating the value of the iron
mines of New Jersey, assumes the average life of the
mines at fifteen years, and the rate of interest at four per
cent., and multiplies the yearly profits by seven to obtain
the value of the mine. ~ This corresponds to a yearly
profit of 14 per cent., or three and a-half times the rate of
Interest assumed.

Examples might be multiplied, but the above will serve
to show that each case must be judged for itself. To
estimate the value of any mine we must know the amount
of capital required, the probable life of the mine and the
yearly profits, and make due allowance for the mining
risk.

When the deposit is completely exposed, or is of such a
nature that its continuance may be safely predicted, the
value of the property can be computed with great
accuracy.

When, however, the deposit is unreliable, and its future
cannot be predicted with any degree of certainty, an
accurate estimate of value is impossible.

In such case it is, perhaps, best to make two estimates
of value.  One of these should be based on the mineralt
““in sight,” which is proved to exist, and which can be
accurately measured and valued. This estimate will give
the minimum cash value of the mine as far as developed.

The other estimate should be based on reasonable pro-
babilities as to the future, and will represent a value more
or less speculative. Conservative engineers usually con-
fine themselves to the valuation of the mineral *“in sight,”
and take no account of probabilities.

Nevertheless, the speculative or probable future value
of the mine will have weight with the intending purchaser
or investor. He, or some one for him, will make some
kind of an estimate of this probable value. Such esti-
mates are likely to be exaggerated, and may work great
harm. An estimate of the speculative value of the pro-
perty, made by an expert who is’able to weigh the pro-
babilities intelligently, will enable the purchaser to decide
the amount of risk” he is justified in taking. Careful
estimates of this kind will tend to prevent extravagant
valuations from obtaining foothold, and will tend to dis-
courage the over-capitalization of mining enterprises which
has worked so much injury to the mining industry of the
country.}

WORK OF EXAMINATION.

The examinations to obtain the necessary data for the
valuation of the mine will be, so far as the surface is con-
cerned, on the same lines as the preliminary survey
detailed in the last article. If there has been no such
preliminary examination of the property, a topographical
and geological survey should be made, following the
scheme of work as previously outlined.  This survey and
examination can be complete and thorough, as the ‘work

*Trans. Am. Inst. Mining Engineers, vol. x, PP. 288-293.

t The word * mineral ” in this article will be us

y 0 3 ed to cover pro-
dulctxve vein rock and ore, as mined, as well as coal, iron ore, rock-
salt, etc. *

1See also Practical ;Mining by J. G. Murphy, E. M. D.
Nostrand, 18go. &by J i M. D. Van

of exploration and development have made the deposit
accessible at all points.

In the examination of the property the following out-
line of work should be followed :—

L. Study carefully the deposit and its associated rocks,
and minerals at numerous points, and determine its
geological character. Determine, if possible, the method
of its formation, especially when this is likely to have im-
portant bearinF on the questions of regularity and
continuance of the deposit. Specimens should be
obtained for lithological study, if this is likely to throw
additional light on the formation of the deposit or on the
occurrence of the useful mineral.

2. Study and map the zones of rich and barren ground,
the ‘‘pay chutes,” *“bonanzas,” *‘ore-course,”  chim-

-neys,” *‘horses,” ¢ faults,” ‘“squeezes,” etc., and en-

deavor to determine the laws governing the distribution
of such zones and their average size and frequency of
occurrence, as well as the relative areas of good and bad
ground.

3. Make careful measurements, at as many points as
possible, of the thickness of the deposit and of its differ-
ent sub-divisions or benches. Obtain the data to compute
amount of mineral *“ in sight.”

4. Make a survey of the underground workings, and
construct sections to exhibit the data obtained and as a
basis for the study of the deposit.

5. Obtain from different parts of the mine a sufficient
number of samples for assay to give an accurate determi-
nation of the average richness or quality of the mineral.
The samples should be so taken as to show variations in
richness or quality in the different parts of the mine. If
any mineral has been mined, and is accessible im cars,
bins or stock piles, this should be sampled. If any of the
mineral has been sold, or treated in dressing or smelting
works, secure data as to the results obtained.

6. Study the deposit and the inclosing rocks and over-
lying strata from the standpoint of the practical miner,
and note conditions likely to have influence on the
methods and cost of developing and working the mine, on
drilling, blasting, timbering, drainage, ventilation, etc.

7. Determine the proper scale of operations. and
estimate the amount of capital required.

8. Obtain data for estimating the cost of mining and
mechanical preparation of mineral, probable cost of labor
and supplies, sources and cost of fuel, timber, water, etc.

9 Determine proper metallurgical trcatment, and esti-
mate cost of same.

10. Ascertain cost of transportation of supplies and
product, and whether liable to change.

1. Study the market for the product ; note the effect
of increased production or competition on selling price.

12. Inquire as to the history of similar enterprises in
the vicinity and commonly received opinions as to the
richness and quality of mineral that can or cannot be
worked.

—

The Copper Deposits of the Province of Quebec.*

Dr. R. W, ELLs, OTTAWA.

While we have seen that the presence of iron ores in
workable quantities was known in Eastern Canada more
than two hundred years ago, and have been utilized for
nearly a century and a half in the manufacture of metallic
iron, the first reference to deposits of copper in the Pro-
vince of Quebec is apparently contained in the reports of
the Geological Survey, 1847-48, where, on pages 26-27,
the presence of copper pyrites is noted in connection with
the limestone of Acton, Upton and Wickham, and further
north in Inverness. Reference was, however, made in
1830 by Gen. Baddeley, R.E., to the copper ores of
Western Ontario, but at this date it does not appear that
anything was known in relation to those of Quebec.  As
regards the deposits observed in Quebec, and referred to
by Sir William Logan in the report just mentioned, the
quantity was generally regarded at that time as unimpor-
tant; but several localities were recommended for trial.
Among these was a quartz vein on lot four, range two, of
Inverness, having a thickness of about two feet, with a
course a little north by east, which, however, upon test-
ing, although the quality of the ore was excellent, did not
appear to contain sufficient to render its further explora-
tion proritable. A second area recommended for trial at
the same time was the seventeenth lot, seventh range of
Ascot, about one mile from Sherbrooke, on the road to
Lennoxville. The thickness of the quartz vein carrying
copper pyrites was from ten to twelve inches, cutting
chloritic and talcose slates, and it carried, in addition to
the copper ore, small quantities of gold and silver. The
third locality recommended was in the fifty-first lot of the
twenty-first range of Upton; the breadth of the lode,
which is in a_whitish-gray massive limestone, being from
twelve to eighteen inches, consisting of white quartz and
calcspar, carrying pyrites also in small quantity.

Assays of the ores from these three localities were made
by Dr. Hunt. The percentage of metallic copper in_ the
washed pyrites from Ascot was 30-34, or eighteen per
cent. of the vein; from Inverness, 34-93, or seveén per cent.
of the unwashed ore, and from the Upton lode, from an
average sample, 3.84 per cent.

In the report of 1849-50, reference was made to traces
of copper in the rocks of the Chaudiére, in the seigniory
of St. Joseph, where, in rear of the church at that place,
spots of vitreous copper were found disseminated through
?uartz veins in red and green slate, and about one mile

rom the Chaudiére river on the road to Frampton.

*Mineral Resources of the Province of Quebec, 1890,

Similar ore in quartz veins, in the red slates, was also at
the same time noted as occurring in St. Mary’s seigniory;
but neither of these localities appeared to possess any
special value. The deposit at Upton was opened up and
found to consist of a series of bunches, following a bend in
the stratification; but the opinion was expressed that their
irregularity was such as to seriously interfere with their
being successfully worked for copper.

The copper deposits of the eastern townships appear to
have been entirely neglected for some years after this, but
some examinations made about this time on the north side
of the St. Lawrence, in the augmentation of Lanoraie and
Dautraye, on the left bank of the River L’Assomption,
showed the presence of a vein nine inches thick of cale
and pearl spar, cutting gneiss, which carried copper and
iron pyrites. On either side of the main vein, other veins
were reported of an inch or more in thickness, also carry-
ing copper pyrites, and the whole was comprised in a
breadth of about nine feet. In this a shaft was sunk for
sixteen feet, the vein, which had the aspect of a regular
lode, appearing uniform throughout, though the quantity
of copper it contained did not appear to be remarkably
promising.

A more detailed description of the Upton de-
posit appeared in the .report for 1858. It is there
stated to occur in a mass of greyish-white, some-
times reddish-grey limestone, compact, sub-crystal-
line and yellowish “weathering, reticulated by small veins
of copper pyrites, as well as by others of quartz and var-
ious ores of iron, all of which were regarded as of segre-
gation origin. This ore-bearing limestone was overlaid
by a bed of breccia, or conglomerate, which also carried
pyrites and was supposed to be underlaid by red-grey
limestone, which, towards the bottom, became interstrati-
fied with red slates. No copper was found in the under-
lying limestone,

The general dip of the measures was to the south-east
at angles of 10° to 27°. The bands of limestone carry-
ing ore extend through the northern part of Acton into
Wickham, where, also, on'the twenty-sixth lot of the last
range of that township, they also carry similar ores. A
second band to the south-east is seen at Acton on lot
thirty-two of the third range, which extends approximate-
ly parallel to that just mentioned, and also at Wickham,
and this was regarded as the equivalent of the Upton
bands of rock coming to the surface on the south side of
the synclinal.  The description of the rocks of this copper
belt is considered of some importance, as illustrating a
peculiar series, in which has occurred, more particularly
at Acton, and presently to be described, one of the most
productive copper mines ever worked in Quebec ; a band
entirely distinct in character from those which contain the
copper deposits now so extensively worked in the town-
ships. In order that the relations’of the several ore belts
may be better understood, we may here proceed to de-
scribe, before taking up the history of the several copper
mines which nearly thirty years ago were so prominently
before the mining public, the views of structure of the
several areas of cupriferous rocks, as stated in the Geology
of Canada, 1863 and 1866, more especially since the new
views of the structure and of the age of these rocks, as
stated in the more recent reports, have modified the opin-
ions there expressed to a very considerable extent. The
metamorphic rocks of eastern Quebec were, for many
years, regarded as the altered equivalents of the fossilifer-
ous and comparatively unaltered sediments of the St.
Lawrence basin ; and these were divided at first into two
and subsequently by sub-division into three portions, viz.:
The Levis, Lauzon and Sillery formations.

These were supposed to be arranged in a series of long
and sometimes narrow folds, with many overturn dips, of
which it was remarked that ‘‘the latter circumstance
renders it difficult to determine which of these folds are
synclinal and which anticlinal, inasmuch as the outcrop in
both cases presents a similar arrangement.” These meta-
morphic rocks, for the portion north of the Vermont
boundary, considered to be specially cupriferpus, were
held to occur in three approximately parallel bands or
areas. Thus the first area, or the most westerly, extend-
ed from Farnham, near Missisquoi Bay, to the seigniory
of Lauzon, on the St. Lawrence. Where it is traversed
by the St. Francis, it was supposed to be nearly, or
quite, separated into two parts by the appearance of what
was then regarded as the underlying series of slates. In
this supposed synclinal are found the deposits of Upton,
Acton, Wickham, Roxton and Durham, while in the
northeastern extension are those of Wendover, Somerset,
Nelson and St. Flavien. The second area, which was
supposed to be divided into two parts by the ridge of the
Sutton Mountain, extended from St.” Armand to the
seigniory of Ste. Mary, on the Chaudiére. In this were
the copper deposits of the townships of Sutton, Stukely,
Melbourne, Cleveland, Shipton, and further to the north-
east those of Halifax, Leeds, Inverness and Ste. Mary.

The western portion of this supposed synclinal cccupied
the Sutton valley; the eastern, the Potton and Bolton area
along the valley of the Missisquoi River. The third area
extends from the Owl’s Head on Memphremagog Lake to
the Township of Ham, and included the Stoke M ountains,
while further to the northeast it was traced across the
Chaudiére into Buckland. It was supposed to be separ-
ated from the last by what were regarded for the most
part as newer rocks, much of which were supposed to be
of Upper Silurian age, although now known to belong, in
great part, to much older horizons. In this area were in-
cluded the deposits of Ascot, Ham and Garthby.

The rocks of the first or more westerly area, extending .
from Farnham northeasterly, were regarded as belonging
to the Lauzon and Sillery divisions of the Quebec group.’
They include slates, black, red, green and grey, with
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sandstones, diorites and dolomitic limestones, which are
seen at many points.

The outerops at Upton and Acton appear to be very
similar in character, and probably represent portions of
the same series, brought to the surface by synctinal struce
ture.  Of the second mam synclimal, as then considered,
viz., that in which the Sutton Mountain was supposed to
oceur, the rocks vary somewhat on cither side of the
mowmnain ridges those an the west being, for the mast
part, schistose and erystalline, either taleose, micaceous or
chlontic, while on the cast side there is a large develap-
mient of serpentines, diontes, slates and hard quartzite,
The rochs which were found in the thard area, or that of
Ascot, were also Jargely schistose, resembling rather those
of the western side of the Sutton Mountain than of the
eastern, It will be seen, therefore, that there is a mani-
fest difference in the character of vochs in the three areas,
and, by a careful examination of the copper ores obtained
from cach of those, a corresponding difference in their
character will also be obaerveds the ore of the Ascot belt
being unlike that from the Potton area, while this in turn
is of a different character from that of Acton or Inverness
and Leods,  The studies made of these several groups of
strata during the past ten s fifteen yearshave led to an
entire change of opinion regacding ther sddative age and
sticture from that expressed in the Geology of Canada,
1863, Instead of now regarding these ditlerent copsper-

bearing belts as synclinads i the Sillery or other divisions |

of the Quebee group, and all of Lower Silunan age, it s
now very clearly estaldished that, white the racks ot the
first area are, n large part, of the age and character of
what have been desenlied as the Sillery furmation, and
which is now held to furm the lowest member of the fos.
siliferons Queliee groups, as desddoped along the south side
of the St Lawrence niver, those of the second and third
areas, or of Sutton and . scot, Ilong, for the most part
at least, to the pre.Cambrian horizon; while the slates
and serpentinous or divritic partions may, probably with
wore propriety, be dasaad o ao hwer portien of the
Cambrian system, the slatc 1ochs o wlieh dank the e

Cambrian schists a1 ether sude, and that the greater pant
at least of these crystalline schists really ueeur as anti.
clinal aves instead of s syacliials of altered Lower or
Middle Siturian rochs. s just stated, the character of
the ores in the different - opper earing belts,  for itis
scarcely necessary 1o tainlat the use of the term sya-
clinal in view of the chauge uf vpuien eapressed  vanes
greatly when contrasted.  This, from the wore westerly
belt the ores are larg 1y sellow sulphurets, though aces-
sionally variegated sulplinrcts are found, mostdy in 2 dodos
mitic limestone.  In the tonnship of Roaton the princ-
pal deposit was on lat tacnty thin, range threg, where
the ore, according to the late Mr. Charles Dol ML,
who had great eaperience in il miias of this section of
Quebee, appeared 1o be disseminated through a band of
this rock for a breadth of tifty feet, but was more particu-
farly concentrated into a broadth of about one feot near a
band of diorite.  From the wost half of this lot, belunging
to Lord Aylmer, there had taun obtained in January,
1804, ifty six tuns of three and a balf per cent. ore, six-
teen tons of five per cent. aml two tons of twehe per
cent.s and from the castern half, eight tos of cight per
cent. and fousteen of three and a half per cent. were
taken.  In the adjoining vawnship of Fly, though indica

tions of vre are fonmd at a nuber of points, the principal
deposit was on Iois ninc aud ten of the second ange,
owned by the Fly Copper Mining Co., where the ores
were the yellow and vaniegated sulphwmets in a crystalline
limestone,  In Uptan, wining was cagried on’at four
places, vizo: 1st, onlot furty tine of range tweaty, called
the Bissonnette Mine, where there was a yellow sulphuret
in a thickness of three feet and a half of dolomite, vicld-
fng from 10 10 15 cwts. of 10 per cent. ore per fathdm.
2nd, at the Prince of Wales Mine, on lot fifty -one of the
same range (the ore being seattered through about twenty
feet of the same bamd as the last), from which about forty
tons of twelve and a half per cent. were obtained from
open cuttings.  3rd, on lot forty-nine, range twenty-one,
the ore and roch being sinalar 0 the fast, and owaed by
Col. Mchangall, 1y wham, fium upen cuttings also, about
thelie tons of twenty prer vent, ore and cight wons of
twelve per cente were oltained;  and 4ih, the Upton
Mine, on lots fifty and fifty une of the same range, where
two shafts were sunk 1o a dejnh of foriy-tno and twenty-
five fect respeciively, which yichled a'‘considerable quan.
tity of ore, the amuount, huwenver, not being stated.

In the township of Acton several amines were located
and worked to some eatunt about this time, but of all
these, that knowa as the Acton Mine, situated on the
thirty sccond lot of tange three, and about half a mile
south of Acton statiun, «n the Grand Trunk railway, was
the most important. ’

The discovesy of this mine is said to have Leen made
by M. I P Nersill, but the date of this discovery is not
weationed. In a paper by Mr. Robert Williams, for
many years connected with capper mining in Eastern
Quebiee, tead before the Literary and Historieal Society
of Quebiee, 1868, - ¢ learn that in the autwnn of 18359,
o{\cr.uinns were commenced by Mr, Sleeper; amd **tha
althaugh the discovery of copper ore of very rich quality

vas haiown sonic years previously, so incredulous appear-
cd 1 ~ human mind_on the subject that the property was
purchased by Mr. Davis, of Montreal, from the awner,
Mr. Cushing, of Actonvale, for a very insignificant sum
and a royalty, but that gentieman had so little faith in his
’)urclmsc that he at ance leased it to Mr. Slecper on trie
ite, 2t two-thirds ofali the ore that he conld obtain from
it for a periodd of three ycars.” ;

1t was largely in conscquence, apparently, of the great

1
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results ublained by Mr. Sleeper at this mine, that the
reeat boom in copper and copper eaplorations took place
i the towaships, which resulted in the finding of the ore
in greater or less quantity at hundreds of places through.
out the areas already owtlined, and of which a full list of
localities will be l%mml in the report of the Geological
Survey for 1866, by Mr. James Richardson.  The peculiar
character-of the deposit at this place, and the great im-
portance which for some years attached to this mine,
tenders 1t worthy of a somewhat detailed  description,
When fiest found **the surface presented an accumula.
tion of blochs of copper ore, evidently in place, and
covering an area of about sisteen paces in length by ten
m width,  “These masses consisted of variegated sulphuret
of copper, intermngled with hmestone and a siliceous
matter, without anything like veinstone, and evidently
constituted a bed, subordinate to the limestone, whose
strihe was about nortli-east, and with a dip to northeavest
at an angle of about 40 In continuation of this bed,
for about sesenty paces in cither direction, the tiwe-
stone was abserved to hold listle patches and seams
of varicsated ore and yellow pyrites, with stains of the
blue and green carbonates of copper.  The limestones in
the unmediate vianity presented several vemns of quartz
crossing the strike, but contaning only traces of copper,”™®

The mine was worked by Mr. Sleeper, to September,
1868, when it reverted to the  proprictors,  Messes,
Datvis & Duncan, of Montseal, by whom it was sold, in
Octulier, 1862, to the Southeastern Miniag Company of
Canada.  The cnunnows mases of nch oresbearing
roch gradually became eshausted, though no attempt at
any sery deep expluratory works appears to have been
unddertahen,  According to Mr. Richandsoun's notes, the
mune produced, during the period in which it was worked,
16,300 tons of 12 per cent. ore, sent to market, besides a
great amount of lower grade left at the surface.t

‘The ore at this mine, from a number of sections furnish.
ed by Mr. Thos. Macfarlane, who was in charge of opera-
tiuns there for some e, and who thlylishcd an exhaus.
tine paper on the subject in the Can. Nat., 1863, is
apparcatly fur the st Jaat contined 1o a bed of dolumi-
tic limestone interstratated with dark grcr shales, a con.
siderable thickness of which hies between the copper lime-

stonie and a great mass o another lunestone band, which .

furms a promnent vidge to the south of the workings.
Butweet the coppue limestone and the shale beneath, in-
trusions ocaur, olten of consuleralile size, of a greenish,
fine gramd divrite which are also at times found above
the lunestone band.  The strata, both above and below
the Bimestone band, also contaias swall steings of copper
pyrites, but the workable deposits are for the most part
confined to the calearcous portion.  The  cupriferous
rocks appear to be bent in an anticlinal fold, and are to
some estent affected by faults 5 these being probably due
to the divrite intrusions,

The bed of limestunes, which appears to have carried
the tulk of the wre, in places appeared as a sond mass, at
others as a breediated rock or conglomerate 5 those which
consisted of the pyritous, the vanegated and the vatreous,
being dissaminated through the bicedated bed constitut-
ing, o sune extent, with silica, the paste of the mass,
The ure deposit at Upton presents a somew hat similar set
of conditions, with the important difference that, while at
Acton the presailing ores were vitreous and variegated, at
Upton the ore was mostly a pyritous sulphuret. If the
two lucalities of Upton and Acton should be the autcrop
of the same beds on the two sides of a synclinal, it is very
possible that other large deposits of similar ores may oceur
other than already warked. To test this point at Acton
would, however, require considerable eapensc of shafting.
Scveral bore-holes have been put down, but the results
obtaitied have not been suade available.  From the fact
that red slates of the Sillery furmation cross the Grand
Trunk railway a short distance cast of this mine, and
appear also, near the village of Acton as well as in the
lower beds of Upton, it is probable that this unusual de
velopment of copper is in rocks of this age, and that jts
presence is duc to the intrusion of dioritic matter at this
soit, since at other locabiies in this {ormation, as at
Nebon, Ste Apollinaire, cte., though the amount of
copper is not so large as at Acton, the presence of diorite
masscs at these places, in somewhat similar rocks, has ap.
parently produced simlar cffects, though on a much more
hmited scale.  Among other localities in this township
where exploratory work was carricd on abowt this time,
were lot thirty-unie, range four, called the Vale mine, the
resuits from which were of little value, and the White
Horse nnnc on lot twenty-tne of range six, and on lot
thirty.one, range three, the ores beng very similar 10
thosce of the Acton mine, and, as at that pl:\cc. occurring
in dolonuite. It is probable, that the diontes were absent
from these localities, no mention being made of them at
sither place.  In Wendover, in the diorites which cross
the St. Franas from the town of Drummondville, several
shafts fromn 3010 40 feet in dq‘ulu were sunk between 1860
and 1863 by the Drummondville Mining Company of
Canada, but without finding copper in any quantity,
though just before the suspension of the company a_large
vein was reported to have been struck.  Since the failure
of this company no fusther attempt has been made to
ascertain its value.

In Wickham but two mines were located.  The first
and most important was styled the Wickham minc, on lot
fourtcen, range ten, the ores being yellow and varicgated
sulphurets in dolomite,

Here a shaft was sunk to a depth of thirty feet and a

* Report Geol. Susvey 1358, pp. 57, 56,
t Sec Geol. Can, Supplement, 1066,

few tons of ore removed. The Toomey Mine, on the
third lot of the cleventh range, was similar in rock and
character of ore, but the work done was merely explora-
tory and confined entirely to the surface.

In the township of Durham, adjoining Acton, the same
character of ores is found. “I'wo mines were here started
of which that on the twenty-first lot of the seventh range,
styled the Durham Mine, was ap‘mcnlly the more impor.
tant.  Shafts were here sunk on three veins, varying from
three to twelve inches in thickiness, the deepest of which
was esghty-four feet, ending in black slate.” The ore ob-
tained amounted to ten tons of five per cent., 110 tons of
thiree per cent,, and 300 tons of one per cent., consisting
of yellow sulphuret in 2 calespar vein cutting dolomite.
On lot nme, range sis, a shaft was also sunk to a depth of
sixty-four feet in similar ore, but no returns are givens
and on the southwest half of lot nine, range four, a shaft
was sunk to a depth of forty feet, showing good specimens
of the varicgated and yellow sulphurets, while a second
shaft of siaty feet was sunk on the nonheast quanier of the
same lot, in green and black slates, for which no returns
are available.

In Somersct. near the northern portion of this area,
small_quantitics of the yellow sulphusets have been ob.
served in beds of limestone conglotnerates near diorites;
and in Nelson, on lot cight of range cleven, the yellow
and variegated ores are disseminated through limestone,
also near diorites, from which about ten tons were e
tracted by a company formed in Boston, the width of the
ore-bearing bed being about thirteen feet. At various
points along this line also, indications of ores for the most
pass similar to those already described, but presumably
1n even smaller quantity, were obscerved.  In the county
of Lothinitre, near St. Apollinaire, indications of the yel
low sulphuret are found in amygdaloidal diorites and in
this vicinity the St. Flavien mines were worked abeut
thirty years ago.  Since that time no attempt at explora-
tion in all this area appears to have been made.

Throughout the rocks of the western division the work.
able deposits of copper also appear in all cases to have
been associated with masses of intrusive diorite, which
have penctrated the red and green slates and limestones
of the Sillery formation, now regarded as forming the
upper portion of the Cambirian system.  The want of sue-
cess which hasattended many of these workings is due
largely to decline in the price of the copper, and also to a
lack of concentration of the ore in the cupriferous buds,
since the quality of much of that obtained is excellent, and
in some cases, peculianly rich, as seen in the Actomale
deposits.

Of the mines found in the second belt, beginning at
St. Anmand, it may be remarked that the ores her ol
served differ somewhat both in character and moae of
occurrence, and, as already pointed out, in the nature of
the containing rock.  In this area, at the ume of the
great copper excitement, several lucahties were indicated
w which traces of copper, both the sulphurets and the
carbonates, the latter in green chloritic and epidotic sock,
were found, but none were at that tune showsl to be of
much importance. In 1882, however, a vem of yellow
and varicgated ore was opened on the south side of the
Pinnacle Mountain, St. Armand, in greenish micaceous
and chloritic schist, which was worked for some time, and
at first promised well,  Crushing and concentrating
works were crected, and a considerable quantity of the
ore catracted and prepared for market, but the works
were shortly after abandoncd, and no retumns from this
location are to hand.  In the tannship of Sutton, adjomn-
ing, copper mining was carncd on at a‘number of pomts
indications of the presence of the ore bLring frequent.
These ores were mostly the yellow sulphuret, but green
cathonate of cupper, with deposats of the varnegated and
vitreous ores, are frequently obscrved.

Among the most important of these in this township,
and which have been opened up to some extent, may e
mentioned the following :—

Sweet’s minc, on the west half of lot cight, range ter,
where variegated and vitreous sulphurets occur ina bid
of nacrcous schists from once to four fect and a half wid.,
which, for the whale breadih, yielded four and a half
per cent. of copper. A band of dolomite occurs in the
vicinity, but the ore is confined principally to the schists:
differing in this respect from those of the first belt, . f
which the Acton minc may be taken as the type.  This
wine was onc of the first opened in this portion of Qu.-
bee - aamples being displaved at the International Exhil-
tion in London, 1862, The schists in which it and the
minc on the Pinnacle are located belong 0 a distinetly
lower geological horizon than that of the belt just deseri! -
cd froms Farnham north.

A considerable quantity of ore was mised from the
Sweet mine, but prohably the limited size of lode intes-
fered with its successful (%c\'clnpmcm.

The works of the North Sutton Mining Co., were locat
ed on the north half of the cleventh lot in the tenth range,
on a hed from cight inches 10 two fect thick, in talcose
slate, near lack plumbaginous slate.  Three shafts weze
sunk, onc of which was twelve feet deep, andabout two
tons of five per cent. ore otained.  Explorations weic
also carricd on by this company on 2 seven foot vein in
nacreous slates, on the west half of lot twelve, range
cleven, carrying ycllow sulphurct with iron pyrites, bt
no rcturns are at hand from this exploration,

Two shafts of a depth of fourteen and nincteen fect
respectively, were sunk.

(T'o be continued),
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The Nickel and Copper Deposits of Sudbury
District, Canada.*

HY RORERT BELL, WASC, M.D., LL.D.,
Asastant Director of the Geological Survey of Canada,

The town of Sudbury, a creation of the Canadian
Pacitic railway, is situated in the backwoolds of Ontario,
thirty-six miles north of the mouth of French river on
Lake Huron.  Parts of the surrounding country are toler-
ably level, but ina general way this region m:\{ be said
to be hilly,  Some scctions are very broken and rugged,
while in othas rocky ridges alternate with swamps or
alluvial intervals,  Occasional tracts of land are fit for
cultivation, but, as a rule, where the surface does not con-
sist of rock or swamp it is much encumbered with
boulders. At one time the district supported large
quantitics of white-pine timber, but forest fires at different
periods have destroyed the greater part of it and inferior
kinds of wood are now grawing up in its place.  Rock
maple, red oak, black birch and other hard woods form
considerable groves in some sections.  The general eleva-
tion of this tract is probably between 800 and 1,000 feet
above the sea.

The construction of the Canadian Pacific railway in
1882 ledd to the discovery of nickel and copper, besides
various other metals, in this part of the province, and now
the Sudbury district promises to become of great impornt-
anceas a mining region. It may be remarked, in passing,
that Sudbury is not the name of a political division but s
merely a convenient designation, in connection with min-
ing, for the territory lying partly in the district of
Nipissing and partly in that of Algoma,

THE GEOLOGY OF THE DISTRICT.

Asa preliminary to the proper understanding of any
account of the nickel and copper deposits of the Sudbury
district, some remarks on the geology of the region wiil
be necessary.  The district is situated in the course of the
best known and perhaps the longest $luronian belt in
Canada. Beginning in the west, the general northesly
boundary of this great belt commences at the promontory
of Namainset on the east side of Lake Superior and runs
approamately parallel to the shore of that lake, the St.
Mary's siver and the nortir shore of Lake Huron, as far as
Spanish river, leaving a border of Huronian rocks of vary-
ing width between the water and the Laurentian nucleus
to the north. Near Spanish river the dividing line be.
tween the 1wo systems turns inland and suns northeasterly
nearly to Lake Wahnapitee, whence it trends northward
and northwestward till it gains a point lying northeast of
Michipicoten on Lake Superior, thus almost surrounding
a large elliptical area of Laurentian rocks.

The boundary between the Huronian trough and the
Laurentian system along its southeastern side leaves the
shore of Lake Huron at Shibaonaning (** Killarney ™) and
runs m a tolerably direct line to the foot of Lake Temis.
caming at the great bend of Montreal river, and thence it
continues in a_somewhat zigraging course nearly to the
southern end of Lake Mistassini, 335 miles duc nornth of
Montreal, or a total distance of 600 miles from the com.
mnencersent of the belt on Lake Superior in a general
cours., or 700 miles, following the axis of the trough.
Lake Wahnapitxe lies at the upper extremity of the con.
tracted portion of the Huronian belt after it has turned
anrtheastward from Lake Huron, but beyond it these
rocks spread out widely to the northward,

Within the gencral limits of the Huronian region just
sketched, we find a good many inliers of gneiss and red
quartz-syenite, some of which correspond with Laurentian
types of these rocks, and it is uncertain whether they are
pretrusions of the older rocks from bencath, or whether
some of them may not be portions of the Huronian itself
which have undergonc further metamorphism. Among
these inliers the following may e mentioned; A large
one between Goulais bay and St. Mary's rivers along
narrow onic occupying the shore of Lake Huron between
Thessalon and Mississagui sivers: asmall one in the town-
ship of McGiverin ;5 three on Lake Wahnapitxe s one at
I'aul’s lake on Sturgeon river 3 one to the cast and one to
the nonh of Lake Temagami ; one on Lake Temiscaming:
two on the main Montreal river, and several on its upper
branches,

In the middie of that portion of the belt in which Sud-
bury 1< situated thete is, besides the inlicrs mentioned, a
long tongue of gneiss and red quartz.syenite, which be-
s beyond the northeast comer of the towaship of
Garson and runs southwestward into Denisan, 2 distance
of thinty miles, and is joined to the main body of these
tocks 10 the westward by dark grey, rather fine-grained
imperfect quartzesyenite and gneiss, which may be seen
all around Wia.shai-gaming (or * Faithank ") lake,

The paciss and the quartz.syenitc of these isolated®areas
in the Sudbury district ¢ ot into cach other in
such a way that it would be very -ifficult to represent
them separately on a geological map. A singular feature
about them is that both kinds are in many places leoken
up intv scparate masses like large and small boulders, the
interspaces being fitled by a Wreccia with a dioritic paste,
of which the fragments consist of the country rock or of a
finer of preexisting breccia of the same composition. This
takies place over such considerable tracts as to suggest the
idea that these rocks may be undcrlain at no great depth
hy diorite which was in a soft ' condition aftcr the gneiss
and sycnite had been consolidated.

The narrowing of the Huronian belt, which happens in

* Utalietin 3" the Geolagicat Society of America, vol. 2, pp. 328-140
! Meaning, *ttis sturgeon 3 often improperly spelled Mamai
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the Sudbury district, is due to the extension into it, from
the westward, of a large area consisting mainly of red
quartz-syenite.  This rock is of a medium texture and has
a very unifor a character over several thousand square
miles, except that in some parts it gives place to red
syenite without quartz and in others to ordinary gneiss,
The selation of this great .?'cnilc area to the vast Lauren-
tan country to the nosthwest has not been carefully
detesmined, but it appears to merge into the prevailing
gaeiss in that direction and is certainly connected directly
with that terrane.

At some places within the syenitic area, as for example
about two miles west of Cartier, a massive fine-grained
tock, like some varietics of graywacke, may be seen pass.
ing_into thoroughly crystalline quartz-syenite.  The fine-
grained imperfect gneiss and quartz-syenite around Fair.
bank lake may represent one of the carlier stages of the
cnarser and more crystalline varicties of these rocks.  An
ordinary looking variety of gneiss is being formed out of
aslaty kind of graywacke in the township of Hyman,

In the district under consideration the main line of the
Canadian Pacific railway crosses, almost at right angles,
the narrowest part of the Huronian belt proper, which
has hiere a width of only about twenty-four miles. The
strike is therefore northeast and southwest, and in this
pinched portion of the trough the racks on the opposite
sides dip at high angles toward the centre.  Sudbury
Junction is situated southeast of the centre of the trough,
and from it the Sault Ste. Marie branch of the railway
runs upon the general strike of the Huronian rocks
throughout almost its entire length, At thirty-three miles
northwest of Sudbury Junction, or near Geneva lake, the
main line enters upon an outlying basin of stratified
Huronian rocks measuring eight miles in width on the
railway by seventeen in length from northeast to south-
west, and having a long point running westward_into the
township of Craig.  This, fur convenience, may be called
the Geneva lake outlicr. At the southern extremity of
Onaping lake, a few miles to the north of this outlier,
there is a smaller one, measuring only three miles in
width by four in length,

The various members of the Huronian system in the
Sudbury district are of much interest in connection with
tuestions relating to metamorphisin and the origin of
crystalline rocks, and also as illustrations of the gencral
character of the system in this pant of Canada.  They
consist (princi]u\lly of graywackes and quantzites, various
torms of diorites, quaniz-diorites and hornblende schists,
mica schists, diabases, argillaccous sandstones, black and
drab clay slates, together with voleanic breccias, in ad-
dition to the gneiss and quartzsyenite already referred
to.

The tocks which occur in greatest quantity in the
steatificd Huronian belt between lakes Huron and
Wahnapitae, and which constitute the lowest members of
the scrivs, are quartzose graywackes and quartzites, with
occasionally a lttle felsite. Thick bands of quartzites,
mostly very light in color and standing at high angles,
fonn the conspicuous range of La Cloche mountains over-
looking Lake Huron and the long narrow points project-
ing into that lake between Spanish river and Ki%lamcy.
The fact that this great local development of quartzites
happens to occur at the most acccssibrc part of our prinzi.
pal Huronian belt has given rise to the erroneous notion
that the Huronian socks of Canada in general consist
mostly of these rocks.  The quanaites of the region about
La Cloche appear to belong to three or four belts which
double atouml in a synclinal form, and arc thus zepeated
within comparatively narrow limits.  Quartzite constitutes
‘the principal rock all round Lake Panache and along the
lower parts of Vermillion and.Spanish rivers, but further
to the nottheastward, or in the contracted part of the belt
of the Sudbuty district, the cosresponding rocks, with a
greatly diminished volume, are much mixed with fels.
pathic and argillaccous matter, constituting massive gray-
wackes ; while still further on, or in the country east of
Lake Wahinapitx, they have passed almost entirely into
pure argillites, which arc very exteasively developed. To
the notth of Lake Wahnapitxe the quartzites reappear in
great force.  On the opposite or north-western side of the
Sudbury trough this series is tepresented by = thick hand
of gray quartzite, which appears to he always charagter-
ired by scattered pebbles of white quartz, but it is
insicnigc:xnx in valume compared with the quartzites and
graywackes along the southeastern side of the trough.

In the graywacke and quartzite acea of the region under
consideration the crystalline diorites occur as numerous
intruded masscs, varying from half a milc to ten miles in
length.  They are of various founs, but theie greatest
diameters are approximatcly paraliel with the strike. The
sock is gencrally of a dark of sea-green color and moder-
ately fincly crystalline, Three or four of thesc masses
occur around Lake Panache and nine or ten t0 the north.
cast, between this lake and the Canadian Pacific railway
finc, and seven more Levond that part of the railway he-
tween Sudbury and Wahnapite niver.  Abou. a_dozen
small diorite arcas have found in the quartzite and
argillite region around Lake Wahnapitze.  Besides
massive dioritcs, bands of abscurely stratifictd varietics of
the same racks, of quartz-diorite and of diotitic and hoen.
blendic schists are sometimes associated with the quartz-
ites and graywackes in the townships of McRim and
Denison, in the Geneva Jake outlier, along Spanish river
and around Lake Wahnapite. A Deantifyf and, very
coarsely crystalline hornblende rock occurs near the
Dominion, the Stobic, aml the McConncll swings and in a
R S vl hesing dotosi
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. considerable volume on different parts of Lake Panache,
and they occur also near Lake Huron in the township of
Rutherford, on La Cloche lake, an Wahnapitie river, on
Geneva lake, and near Cartier station,  Similar dolm_nite
is occasionally found as patches in the finer-grained
syenite or altered graywacke. L

‘Two long and remarkable intrusions of diorite of a
grey calor and having a coarser texture than those already
described are found cutting the gaeiss and quartz-syenite
areas of this region. They are each about a mile wide in
the middle.  Both run nostheast and southwest, or
parallel to the general strike of the stratified portions of
the Huronian rocks nearest to them, and diminish to
narrow points at the extremities.  The first of these com-
mences at Whitson lake, in the township of Blezard, and
runs south.-westward .nto Denison, a distance of twenty-
four miles, while the second has been traced from the
northeastern part of Lavack for about cighteen ailes
southwcslw:\r&. Most of the heavier de)‘wsus of nickel-
iferous ore, so far discovered, are associated with these two
diorite belts, and they will be again referred to in this
connection. A smaller dioritic intrusion, apparently of
the same class as those two and sunning parallel with
them, is found in the northeastern part of the township of
Morszan, .

The next member of the series, in :\sccnd'mg order, is
the most remarkable of all. It consists of a thick belt of
nearly black voleanic breccia, which has been traced from
Vermillion lake northeastward in the valley of Vesmillion
river to beyond the latitude of Wahndpitae lake, It is a
compact silicious rock, with conchoidal fracture, and con-
sists of angular fragments, mostly small, closely crowded
together and flecked with irregular angular white spots,
These Dr. G. H. Williams finds to consist of fragments of
pumice, which, while retaining their structute, are com.
pletely replaced by silica. This band appears to be
several thousand feet thick and, as it has resisted denuda-
tion well, forms an clevated, rough and hroken country
along its whole extent. . X

The highest rocks of the scries in this district, or those
which occupy the centre of the trough, are made up of
evenly bedded drab and grey argillaceous sandstones or
graywackes, interstratificd with shaly or slaty belts, and
overlain at the summit by black slates.  As these rocks
dip at comparatively low angles, they occupy a greater
geographical width than the other members in proportion
10 their thickness, which, however, must be very
considerable.

Along the lower part of Spanish siver, above and
below the great bend, the Huronian belt has a2 wider
spread than near Sudbury Junction, and hete we find a
considerable development of rocks associated with the

uartzites which are not met with to the nostheastward in
the distriet under consideration.  Among these are, soft
bluish.grey satiny sericitic schist, sometimes ligniform,
accompanied by neacly black hotnblendic schist: coarse
and finc-grained glossy green and greenish-grey schist ;
silver-grey fine-grained mica.schist, studded with crystals
of satutalite; hard green schist; datk-geey clay-slate;
finc.grained greenish-gray silicious felsite; and slaty

aywacke, passing into gneiss.

gﬂ'!)jhe str:\’lig:d Hglroniaﬁntocks and also the gneiss and
quartz-syenite of Sudbury districtare traversed by dikes of
gray, coarscly crystalline diabase, which are often large
and can be traced for considerable distances, Their com.
monest course is about west-northwest,  They all have
the same physical characters and appear to be of identical
composition. The sound, fresh rock is extremcly tough,
but the exposed surfaces disintegrate easily under the
weather into brown crumbling débxis, especially along the
joint-planes and at their angles, The outer portions of
the masses thus separated scale off concentrically, so that
they hecome raunded and boulder like.  These dikes, as
we shall shaw further on, apparently play an important
part in the cconomiic geology of the district.

THE ORES AND THEIR ASSOCIATIONS,

Referring now 10 the nickel and copper ores for which
this district is becoming famous, it may be remarked, in
the first place, that there is much uniformity both as to
the chamcters of the ores themselves and the conditions
under which they occur.  Yet these deposits are not con.
fined to the undoubted Huronian rocks, but are equally
abundant within the gneiss and quarizesyenitc areas.
They may be said 10 be connected with a certain
graphical area rather than with a single logical
hotizon. In other words, it would scem as if, within
certain limits, the ores might have had their origin
beneath all the racks found at the surface.  The ore con.
sists in all cases of a mixture of chalcopyrite and
nickeliferous pyrrhotite.  The arca over which this ore
has been found up 10 the present time cxtends from the
Wallace mine, on Lake Huron, in the vicinity of La
Cloche, northeastward 1o the north side of Lake
Wahnapitz, a distance of about scventy miles, and from
the southcastern boundary of the 1luronian belt, in the
Sudbury district, northwestward to the limits of the
Geneva lake outlicr, a distance of about fifty miles,

It is rather singular, first, that pyrthotite should exist
so commonly within this region as compared with any
other in the country, and, secondly, that no matter in what
kind of rock we find it to occur, it should gencrally be
nickeliferous to an cconomic extent. Although, 38 a
rule, pyrrhotite, wherever found, contains traces of nickel,
it has only lcen detected in commercial m\glk& ina
few places in other parts of the world.® investiga-

* a-ey..:n ml;mm of samples of ';a: from
Schedi a Lake § [ conw
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yislded more than traces
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tions of the writer in the Sudbury district have shown
that the combined nickel and copper ore is found on or
near certain lines of cortact between diorite, on the one
hand, and gneiss or quartz-syenite most frequently on the
other, but only at certain points on these lines. =~ As no
circumstance is without a cause, we may look for some
reason which determines the concentration of the ore at
one place more than another, and the writer believes he
has found the reason in this case to consist in the inter-
section of the ore-bearing belts near these occurrences
either by one of the diabase dikes above described or else
from the pinching in or perhaps from a transverse disturb-
ance of the belt.

The ore seems to have been derived in all cases from
the diorite, but for some reason the proximity of the
gneiss or quartz-syenite appears to be also favorable for
the production of the large deposits. If the diorite
flowed out originally upon the nearly horizontal surface of
the other rock, the constituents of the ore which it con-
tained may have sought the lower portion of the mass ; or
if it were injected between the preéxisting rocks, these
materials may have been impelled to the sides.

In some cases the belts of diorite are much broken up
and disturbed longitudinally, and along these horizons
they are mixed with large and small fragments of other
rocks showing lines of volcanic movement during their
formation. Examples of coarsely brecciated diorite of
this kind may be seen near the Dominion mine, the
Stobie mine, and thence southwestward to beyond the
Canadian Pacific railway, at the Copper Cliff, the Crean
or McConnell and the Vermillion mines, in Denison, at
Ross’ location north of Morgan township, in the north-
eastern part of Lavack and near the western end of Ban-
nerman lake. This condition of the diorite seems
favorable for the production of the ore, probably on
account of the physical disturbances which it indicates.
The lines of northeast and southwest disturbances, along
which successive occurrences of the ore are found, cannot
always be traced continuously on the ground, but as the
evidences of such disturbances make their appearance
from place to place upon these lines, and as geological
breaks are apt tu Le very persistent, we may infer that
they are continuous. ' '

The first of the two long, narrow intrusions of gray
crystalline diorite which have been referred to, in its course
from Whitson lake to the township of Denison, cuts off a
narrow slice all ‘along the southéastern border of the
tongue of gneiss and quartz-syenite which lics in the
middle of that part of the Huronian belt. The ore
deposits of the Waddell, Dominion, Russell, Little
Stobie, Murray, McConnell (in Snider), Lockerby and
MclIntyre properties, of lot 10, range I, of Snider, of the
‘Crean or McConnell mine, and of the *“mineral range "
of Denison appear to be all situated along the southeast-
en side of this diorite intrusion, or in its course, when it
becomes narrow ; while those of the Stobie and Frood
mines and the other occurrences for two miles snuthwest
of the former, of the Copper Clif and others in the
vicinity, of the Evans, of lot 12, range III, of Graham,
and of the Vermillion mine lie along the southeastern side
of the separated slice of the gneiss and quartz-syenite
range just referred to, and mostly within the diorite belt
which skirts it on that side. -

The north wall of the Copper CHff mine is formed of
felsite, quartzite, and a coarse red mixture of felspar and
quartz, besides diorite like that of the south wall ; but the
ore itself is invariably associated, here as elsewhere, with
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.the diorite.  The Evans mine is situated further from the
contact of the gneiss than any of the others. The top of
the ridge on which it occurs consists mostly of graywacke,
but the ore is accompanied by diorite which in parts
passes into a kind of soapstone or serpentine, A break
in the continuity of the gneiss and quartz-syenite ridge runs

,northwestward across it from the Copper Cliff to the Mec-
Connell mine, and all along this break there are evidences

“of the existence of the ore, accompanied by crystalline
and schistose diorites and a brecciated condition of the
gneiss and quartz-syenite. The Evans mine appears to be
connected with a continuation of this break.

" A number of more or less promising occurrences of the
mixed ore have been found in the two southern ranges of
Denison, in Louise, Lorne, Navin, Baldwin, Drury and
Hyman and further north in Neelon and McKim. _All
these are associated with diorite. In some instances they

have been found to be connected with lines of fracture
and this may prove to be so in all cases. The discoveries
of the ore which have been made to the west of Lake
Wahnapite are also in diorite in the vicinity of quartz-
syenite.

MODE OF OCCURRENCE OF THE ORES.

The various occurrences of the mixed nickeliferous
pyrrhotite and chalcopyrite, as far as they have yet been
opened up, all resemble each other so closely that a
description of one will apply to all.  They are associated
primarily with the diorite masses which conform more or
less nearly with the general strike of the other rocks of
the country. The older lines of fracture or disturbance
are also approximately parallel with the strike, but their
planes may incline at different angles from the local dip.
The ore-bodies take the form of stock-works following the
direction of these ancient faults. The bodies are made up
of a mixture of the country rock and the sulphides in the
shape of a confused mass of coarse and fine fragments of
the former, while the ore itself constitutes the matrix or
filling between them. The fragments are of every size,
from mere grains to that of nuts and small and large
boulders and even great horses. Sometimes the smaller
pieces are packed so closely together as to admit of the
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addition of little ore, while at other times the interspaces
are wide and allow the introduction of large quantities of
solid ore. The chalcopyrite generally occurs in the midst
of the pyrrhotite as distinct masses of irregular form
(sometimes quite large), or as streaks, patches and spots ;
but occasionally the two sulphides are more intimately
mingled. In a part where'the pyrrhotite prevails an in-
cluded fragment of
the country rock may
be coated with chalco-
pyrite, “or the latter
may lie as a bunch be-
tween the rocky frag-
ments, and vice versa
as to the other sul-
phide. There is no
uniformity in their
mode of occurrence
with regard to one
another, and they ap-

pear to have been in- o
troduced among the —— =——=—=
fragments of broken \V;‘_ —— -5

country rock simul-
taneously and under
the same conditions.
The dioritic wall rocks
on either side and also
the included boulders
and even the smaller fragments are often thickly im-
pregnated with disseminated grains, spots and patches
of all sizes, both of pyrrhotite and chalcopyrite. = These
spots of ore have usually rounded outlines in cross-section
and approach spherical and ovate forms. The two sul-
phides may occur side by side in the same isolated kernels
or amygdules ; but just as frequently the latter consist of
one or the other alone, although in” such cases the same
rock-section may contain as many of the one kind as the
other and all indiscriminately mingled together.

Figure 1 represents a fresh section of the brecciated
ore, two feet high and a foot and a half wide, as exposed
at the northeastern end of the drift from No. 4 shaft,
Murray mine, in October, 1890, the shaded part being
mostly chalcopyrite (with some pyrrhotite) and the rest
fragments of diorite. The shaded spots in one of the
latter on the right side are includcd patches of the ore.
Figure 2 represents a section four feet high and three feet
wide of the decomposed ore on the southwestern side of
the railway cutting through the mass at the Murray mine.
The shaded portion is the gossan with some undecayed
pyrrhotite and chalcopyrite, the rest being fragments of
diorite. Figure 3 represents 2 hand specimen of the ore
from the Stobie mine. It was traced directly from nature
and reduced to one-half the linear dimensions. The por-
tion shaded horizontally shows pyrrhotite, the vertical
shading chalcopyrite and the dotted areas rounded frag-
ments of the silicious country rock.

Numerous analyses of the ores have shown that the
nickel is confined to the pyrrhotite, in which it is present
in the proportion of about I to § per cent.; but it has not

been determined whether it replaces a corresponding pro-
portion of iron uniformly throughout the mass or exists in
the form of disseminated grains of polydymite. This
mineral occurs as crystals, plainly visible in ‘some of the
ores from the Worthington mine, in the township of
Drury.

THE GENESIS OF THE ORES.

The ore bodies of the Sudbury district do not appear to
have been accumulated like ordinary metalliferous veins
from mineral matter in aqueous solution, but to have re-
sulted from igneous fusion.  The fact that they are
always associated with diorite, which has been left 1n its
present positions in a molten state, points in this direc-
tion. As the diorite and the sulphides fuse at about the
same temperature, they woukd naturally accompany each
other when in the fluid condition. The bodies of molten
diorite, being large, would remain fluid for a sufficient
time to allow the diffused sulphuretted metals to gather
themselves together at certain centers by their mutual at-
tractions and by concretionary action. In the case of great
irrupted masses of diorite, the bodies of ore which had
formed near enough to the solid walls cooled and lodged
with a mixture of the broken wall rocks where we now
find them, while larger quantities, remaining fuid,
probably sank slowly back through the liquid diorite to
unknown depths. The causes which, at a subsequent
time, favored the production cf transverse dikes probably
aided in determining the deposition of the ore near certain
lines rather than elsewhere.

If we suppose that the molten sulphides abstracted
themselves, by the laws of mutual attraction, from t.he
general mass of the fluid rock and got together in consid-
erable quantities in an intimately mingled form, the two
kinds would tend by the same laws to separate themselves
from one another, like going to like, just as salts of
different kinds will separate into their respective crystals
from an aqueous solution, because there is analogous
action between mixtures liquefied by heat and by solution
in a supersaturated menstruum. A study of the relations
of the pyrrhotite and chalcopyrite to each other in these
mixed ores and of the ores of the parent rock shows that
this view is in accordance with the facts, and that it is
probably a satisfactory explanation of the phenomena.
No theory of aqueous deposition appears to account for
the facts in connection with these ore bodies ; still we do
occasionally observe limited local modifications of the ore
which may have been due to the solvent action of
water with subsequent precipitation ‘of mineral matters
long after the consolidation of the mass. This is more
particularlv the case with regard to the chalcopyrite.
Crystals of quartz and of the felspars and rarely of apatite
are found embedded in the ore.

EXTENT AND ASSOCIATIONS OF THE ORES.

Other metals, including gold, platinum, tin, lead,
silver, zinc, and iron, have been found in the Sudbury
’ district, and probably
some of them may
prove to exist there
in paying quantities.
The presence of a
considerable propor-
tion of nickel in the
ore of the Wallace
mine, on the shore of
Lake Huron and in
the strike of the Sud-
bury deposits, was
ascertained by Dr.
Hunt more than forty
years ago; yet the
presence of this metal
in the latter does not
seem to have been
suspected for a con-
siderable time after
they had been work-
ed for copper alone.
The Huronian is notably a copper-bearing system.
West of Sudbury, in the great belt we have already
traced, this metal occurs around Batchawana Bay, north
of Sault Ste. Marie, at Little Lake George and Echo
lake, at Huron Copper bay, in Wellington and Bruce
mines, on Thessalon and Mississagui rivers, and else-
where.  To the northeastward it has been found on both
sides of Lake Wahnapitze, on Temagami and Lady
Evelyn lakes, along Montreal and Blanche rivers, on the
watershed east of the canoe route between lakes Temis-
caming and Abbittibi, and finally near the southern
extremity of Lake Mistassini.  The search for this metal
along the Huronian belt, which has been described above
as running for more than 600 miles, is only in its infancy,
and the copper-mining industry may some day be very
extensively carried on in various parts of this, as yet,
almost unknown section of Canada.

i
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The Londonderry Iron Company.—This Company
has passed a fairly prosperous year, and has developed at
Pugwash, Pictou, Brookfield and Niclaux valuable and
important ore bodies as a reserve to their own mines.
The New Glasgow Iron and Railway Company has
secured the promise of a subsidy from the Local Govern-
ment, and have commenced the construction of the
branch railway to the East River Iron Ores. Indications
point to a dividend next year by the Londonderry Com-
pany, their prospects being much brighter than in any
previous year.
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Meeting of the General Mining Association of the
Province of Quebec.

. The first general meeting of the General Mining Asso-

ciation of the Province of Quebec was held in the Windsor
Hotel, Montreal, on Friday, January 3oth, Hon G.
Irvine, of Quebec, in the chair. There were present:
Messrs. S, P. Franchot, Buckingham; J. Lavergne, M.P.,
Arthabaskaville; Col. Lucke, Sherbrooke; E. Wertheim,
Black Lake; John J. Penhale, Black Lake; V. J. Pou-
pore, M.P.P., Ottawa; W. H. Irwin, Adolph Lomer,
R. T. Hopper, O. M. Harris, R. Prefontaine, M.P.,
Montreal; W. H. Jeffrey, Richmond; J. L. Wills,
Ottawa; A. D. Cameron, Buckingham; W. Mackintosh,
Bl}ckingham; Capt. R. C. Adams, Montreal; James
King, Quebec; Wm. Sclater, Montreal; E. Hanson,
Montreal; A, W, Stevenson, Montreal; J. B. Smith,
Buckingham; F. Hilton Green, Montreal; B. T. A. Bell,
Ottawa, and others.

The secretary read the notice calling them together,
and the minutes of the previous meeting, which were con-
firmed, after which the chairman, having explained the
objects of the Association, invited those who had not yet
Joined to come forward and sign the membership roll.

This over, the draft constitution was taken up clause
by clause, and after some amendment was adopted:

The objects for which the Association has been form-
ed are ‘ to mutually benefit and protect its members by
facilitating the interchange of knowledge and ideas, and
by taking concerted action upon all matters affecting or
relating to the mining industries of the Province of Que-
bec, and generally to promote the said industries by all
lawful and honorable means.”

Thp Association is to consist of three classes, members,
.associate and honorary members, the first named being
those engaged in the direction and operation of mines and
quarrics in the Province of Quebec, more particularly
mine and mill owners, parties interested in the ownership
of mines, mining engineers, mine managers, superinten-
dents and metallurgists; the associate members are those
not eligible under the foregoing clause, but who are con-
sidered worthy of admission to the Association, while the
last consist of persons eminent in the profession or history
of the industry of the Province. The office-bearers are to
be a president, four vice-presidents, secretary, treasurer,
and nine members in good standing, who shall act with
the other office-bearers as a general council.

The annual general meeting of the Association will be
held upon the last Friday of each year in Montreal, be-
sides which, general meetings for the reading and discus-
sion of papers and the transaction of other business, take
place quarterly at such places as may be decided upon by
the council. Special meetings may be called by the pre-
sident at any time.

. Co:lsulling officers may be appointed at general meet-
ings, and suitable remuneration may be voted them.

Such are the main features of the constitution as adopted.

This matter disposed of, the election of officers for the
ensuing year was taken up, when the following were ap-
pointed without division : President, Hon. G. Irvine,
Quebec; Vice-presidents, Hon. Geo. Drummond, Mon-
‘treal; R. N. Hall, Q.C., M.P., Sherbrooke; Capt. R. C.
Adams and R. Prefontaine, Q.C., M.P., Montreal; Sec-
retary, B. T. A. Bell, Ottawa; Treasurer, A. W. Steven-
son, Montreal; General Council :—James King, Quebec;
S. P. Franchot, Buckingham; L. A. Klien, Black Lake;
W. H. Irwin, Montreal; F. J. Falding, Sherbrooke; A.
Lomer, Montreal; Col. Lucke, Sherbrooke; O. M. Har-
_ris, Montreal; and J. B. Smith, Glenalmond.

On motion of Capt. R. C. Adams, the following gentle-
-men were unanimously elected honorary members: Rev.
Father Laflamme, Quebec; Sir Wm. Dawson, Montreal;
Dr. A. R. C. Selwyn, Ottawa; Dr. T. Sterry Hunt, New
York; Dr. R. W, Elis, Ottawa; Dr. B. J. Harrington,
-Montreal.

A vote of thanks was passed, on motion of S. P. Fran-
“chot, to Mr. W, J. Poupore, M.P.P., for his services on
behalf of the mining community, and more particularly for
his able and well directed effort in the Local Assembly to
set aside government measures affecting the welfare of the
industry.

The meeting then proceeded tq discuss the Min}ng Bill.

At the outset, objection was raised to the presence of
reporters, as it was doubtful whether it was advisable to
permit of their deliberations being made public. The
matter was debated at some length, and resulted in two
motions, one that the proceedings be private, and the
other that they be public. The latter was carried by a
two-thirds vote.

The chairman then reviewed at some length the legal
weaknesses and inconsistencies of the Act, pointing out
the injury it would do the mining interests of the province,

-and read a draft petition which might be submitted to the
- Governor-General, praying either for an Order-in-Council
vetoing the Bill, or for an opportunity of arguing their case
before the Privy Council. = Messss.” Stevenson, J. La-
vergne, M.P., Col. Lucke, W. H. Irwin, E. Wertheim
and others gave their opinions on the subject, and it was
- then resolved that a deputation consisting of Hon. G.
‘Irvine, Q.C., Messrs. R, N. Hall, Q.C., M.P., R. Pre-
fontaine, Q.C., Capt. R. C. Adams, J. Lavergne, M.P.,
James King, B. T. A. Bell and Dr."C. Killing, should
wait upon the premier of the province and state their views,
and endeavor to make some arrangement regarding the
Act before proceeding to extremities.
The meeting then adjourned.

Mr. S. J. Ritchie’s Sudbu
the Ontario

Project— Deputation to
overnment.

A very large and influential deputation waited on Hon.
Mr. Mowat on the 3oth ult., with the object of impress-
ing upon him the advantages that would accrue to
Toronto by the location in that city of smelting and refin-
ing works, and to ascertain whether the Ontario Govern-
ment would be willing to grant a bonus therefor. At least
one hundred gentlemen were present, among others being
Mr. S. J. Ritchie, of Akron, Ohio, the prime mover in
the matter ; Mr., J. Tait, M.P.P. for Toronto; Mayor
Clarke, Ald. Lindsey, Allen, Phelps, Pape, Small,
Maloney, Burns, Park, Farquhar, Bailey, Foster, Mac-
dougall, Leslie. Representing the Board of Trade—
President John I. Davidson, W. R. Brock, Thomas Long,
Hugh Blain, G. M. Rose, Barlow Cumberland, William
Ince, H. N. Baird, Robert Jaffray, R. W. Elliot, W. B.
Hamilton, Elias Rogers, S. F. McKinnon, C. H.
McLaughlin, John Brown, T. R. Clougher, Joseph
Clougher, W. D. Mclntosh, Patrick Hughes, H.
Lowndes, A. Stuttaford, G. E. Keith, H. V. Hutchins,
George A. Cox, C. J. Smith, Ex-Ald. Davies. There
were also present : Prof. Goldwin Smith, G. B. Smith,
M.I.P.., W. H. Beatty, N. G. Bigelow, T. C. L. Arm-
strong, George Dunstan, J. C. Hurst, Arch. Blue, Edgar
Jarvis, Ex-Ald. G. S. Macdonald, . Ross Robertson, Major
Greig.  Mr. Mowat was assisted by Hon. A. S. Hardy
in receiving the deputation. Mayor Clarke, of Toronto,
introduced the object of their visit. They had come, he
said, representing the City Corporation, the council of the
Board of Trade, and a number of the property owners of
the east end of the city, to request the Ontario Govern-
ment to co-operate with the Dominion Government in
giving aid to promote. the establishment of the necessary
works for the proper development of the rich nickel de-
posits of the Sudbury district. If the iron mines at Coe
hill were connected by rail with the nickel mines at Sud-
bury, the two industries could be brought together and
could be developed by the same establishment. He
believed that Mr. Ritchie had obtained promises of
assistance from the Dominion Government, and if the
Attorney-General and colleagues would co-operate with
the Dominion Government it would greatly aid the pro-
ject. They asked for a bonus of three per cent. of the
expenditure that the industry would make, which would
amount to $1,500,000, spread over a period of 10 years.
This briefly was the object of the interview, which Mr.
Ritchie would more fully explain.

Mr. Ritchie had a paper prepared on the question,
which he proceeded to read. On November 10 last he
had addressed the Dominion Government, asking aid for
the extension of the Central Ontario Railway from Coe
hill to Sudbury. He also asked the Government to pay
the interest at the rate of three per cent. per annum for a
period of 10 years upon a capital stock of $5,000,000 to
be used for the building and working of a steel plant for
the manufacture of nickel steel in Canada. He had then
pointed out some of the inducements, the advantages and
the benefits which would result from establishing so great
a new industry in this country. When that petition came
to be considered, it was pointed out that all the industries
for which he was asking aid were located in Ontario.
The: building of the railway, the mining, treating and
smelting of the ores, and lastly—the most important of
all—the manufacture of the pig-iron and the nickel into
all the higher forms of steel and alloys of nickel and steel,
were all in this province. It was therefore suggested that
as Ontario was to be so largely interested, she should do
her share to aid the enterprise. He had accordingly
modified his request to the Dominion Government to aid
the railway, and asked the Ontario Government to grant
the aid to the steel plant formerly sought from the Federal
authorities.

In order to show the importance of these works he had
only to point to the magnitude of similar works in the
country nearest to Canada. Take the pig iron of the
United States. If the Grand Trunk railway were to
devote all its energies to the carrying of the pig iron there
manufactured, and Lo lay aside all its other freight, it
could transport only 80 per cent. of the whole product.
If the Canadian Pacific were to do the same it could
carry 60 per cent. It would have required nearly the
combined energies of the two companies to have handled
the coke consumed in reducing this vast amount of ore,
while the limestone used in smelting was equal to one-
half of the Grand Trunk’s tonnage.

Ifin the United States the mining and manufactures of
this ore were to cease, every railroad in the States from
which the iron was mined would become bankrupt. The
carrying trade would disappear from the lakes, and ships
would rot at their moorings.

In Canada they had all the interests that go to make
these works possible and profitable. It was the metals
that made the wealth of a country. If Great Britain
were to close her mines and the workshops fed by them,
she would perish both on sea and land, while Belgium,
with her mines stopped, could not subsist for longer than
18 months.

‘“ How is Canada,” continued Mr. Ritchie, ‘“ to grow
and support a great population? She will never have it
while she neglects to utilize her principal asset—her great
storehouse of wealth which nature has placed for her in
the earth and which requires men’s labor to bring it out.
You are already face to face with the problem: ¢What
shall we do to give employment to our surplus labor ?’
‘ What new fields are there for those who are capable of
and are disposed to employ labor ? The old avenues are
already full and running over. The bare statement of the
fact that such a state of things as this should or could

)

exist in Canada to-day is something startling, doubly
startling when made in connection with the fact that at
this moment you have a population of very much less than
two human souls to the square mile of your vast empire.
You are thus at one and the same the greatest mineral
country and the most sparsely populated country upon the
globe. What a contradiction of possibilities, and the
state of things which should result from such possibilities.
Is there not something wrong, is there not something
radically wrong in all this? Where is the remedy? You
must furnish it if one is to be furnished. Your own
people will not go into new and large undertakings with-
out some guarantee from the Government, and very few
of them are disposed to do it even with such guarantee.
You can hardly expect your neighbors or the people of
other countries to have more interest in you and in your
welfare than you have in your own welfare. If there is
any risk to be taken, and there is a risk in all business,
who is so well able to share that risk as the whole people
represented by its Government. Especially when it s
proposed to bring in a large amount of foreign capital and
the great bulk of the earnings of that capital and the
earnings of the labor employed by it are to be distributed
among, and to remain with your own people. The whole
amount asked from your Government 1n aid of this enter-
prise is one and a half millions of dollars distributed over
a period of 10 years. This does not look to be a great
burden for a province which is almost an empire in itself.
If this industry should prove even as remunerative as like
ones have done in other countries the province would have
received back its money long before it had expended it.”

Replying to an objection that might be made that the
enterprise was a private one, Mr. Ritchie pointed to the
attitude of the United States Senate Committee on
Foreign Relations towards the Nicaragua Canal and the
bounty the United States Government offers by the
McKinley Bill upon the production of sugar.

It would not be necessary for him to remark on the
value of the deposits at Sudbury. These matters were so
well known that they required no further proof. It was
only recently that a man thoroughly informed on ship-
building in the United States, had said to him: *If we
only had these Canadian nickel mines in this country we
would move the ship-building interests from Great Britain
to the Atlantic seaboard.” ““And I now,” remarked Mr.
Ritchie, ¢ say to you that if Canada were half awakened
to the importance of her position she could remove the
bulk of the ship-building interests from the banks of the
Clyde to the banks of the St. Lawrence. Do you think
such a result would be worthy of any government aid or
effort? It seems to me it would. Even poor Ircland has
built the magnificent White Star line of steamers upon
her own soil.” )

The project of bridging the English channel was now
being seriously discussed, and he had now in his possession.
plans for the proposed structure from Schneider & Co.,
the owners of the great metal works at La Creusot
France. Of this project a prominent English engineer in
a letter to him said: *‘If this bridge is built, as it is.
likely some day to be, nickel steel would be the material
used. Canada would have to supply this material ; no
other country could furnish it.”

““It would indeed be strange,” continued Mr. Ritchie,
‘“if the metals found in so forbidding a looking place as.
Sudbury should make it possible for English and French
railway trains to run backward and forward over a bridge
more than twenty miles long, spanning the English
Channel and linking together the two countries by bonds.
of steel. To show you that these statements are
not visionary, I attach a statement from the
Paris correspondent of the London Zimes giving all
the soundings and much data in connection with the en-
terprise. It may some day in the not distant future have
peculiar interest to Canada and to the Government of
Ontario. If your Government sees its duty as I see it
from the outside, ship plates, made of nickel steel for
transatlantic steamships, could successfully be made in
Canada. There is not a doubt that they would svon be
made here if the Government takes hold and aids this.
enterprise. There is just as little doubt that they will not
be made here without the Government’s aid. There is
no doubt that the output of a very large establishment for

_the manufacture of nickel steel could be readily sold in

Europe to-day at very remunerative prices.

“ Engineers and metallurgists of the highest authority
declare that the discovery of the qualities of the alloy of
nickel and steel is an event not second in importance to
the discovery of Sir Henry Bessemer, which was nothing
more than burning the carbon out of cast iron and re-
carbonising it with a little manganese. The man who
could and would have told the far-reaching importance of”
that invention at the time it was made would have been
pronounced a madman. Suppose one country had had
the power to utilize the importance of that invention almost
wholly for her own benefit by giving some governmentzl
aid to support and carry on the enterprise, do you think
any metal-producing country in the world could have
been found which would not gladly have done it? Is it
desirable that Canada shall share in the profits of nickel
steel manufacture, and in the numberless industries that
will grow up around, branch out from, and send their
life-giving influence into all her avenues of trade ? If she
gives her aid to establish this industry, $12 will be ex-
pended in the country where $1 is being expended under
present arrangements,” L

Several other gentlemen then gave their views on the
subject. Mr. Davidson, president of the Board of Trade,
said that on behalf of that body he asked the Government
to concede the required guarantee. He did not ask the
Ministers to give a definite promise until the dona fides
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of some company had been presented 1o them. AUl that
they asked was an intimation that the Govertunent wauld,
under these circumstanees, do what was required of it.
Mr. Uait, MPE, and Prof. Goldwin Smilll. spuhe of
the benetits that would result to Toronto frum the es
tablshment of a steel plant there, Me W. R. Broch
was of opinan that what the province neadud was lmpu-
lation, and the development of this industry would cer-
tamnly fnerease it to & material eatent. Mr. P Long
followed in the same strain, and stated that he believed
that the Jeader of the Opposition, Me. Meredith, would
acewrd his support to the progect.

Several other brief speeches were made in the same
strain by other m mbers of the depuation.

Tnreply Elon Me. Mawatespressedd his pleasure in meeting
the deputation in connection with & subject the importance
of which he and his colleagues fully appreciated.  He
had listened with great interest to the various obsewva-
tions, and would give the matter the most careful con-
sideration.

“The Mayor, on behalf of the City of Toronto, stated
that the Corporation was ready to assist the projeet, after
which the deputation withdrew,

—— P
British Columbia Mineral Bill.

A mineral bill has been introduced m the Brtsh
Columbia Legislature by the Hono Msuster of Manes,
dealimg with minerals m vans and lodes only, but which
will shortly be followed by another concerning placer
mines.  The bill gives evidence of wise and caretul con-
sideration 3 several important changes from the esisung
law are proposed, but the main outlines are the same 3
buth are modelled upon the American mneral laws, but
have a number of distinctive features, and in the new act
there are many explanatory clauses as a guide to the
miner in ascertaining his exact rights,

The revision of the mining laws was entrusted to 2 com.
mission, and this is the first product of theirlabors.  That
they have conscientiously performed therr duties wall be
seen in the accompanying summary of the hill, which re.
tains all the best features of former laws, without those
that have been found to be objectionable; it 1s liberal
to the miner, yet very strict in specifying the manner of
acquiring mining rights 3 unnccessary repetitions have
been avoided, as have vufantiar legal terms, the language
throughout bang plain and simple; and the whole il
seems well adapted to the mining wants of the provinee,
and on the presentation of winch the Mimster of Mines
should be congratulated.

The act is divided into cight pasts:

Part L treats of miners’ nghts.  Upon purchasing a
miner's centificate, any person or any propaly erganized
Jjoint stock company, has the sight to enter upon, locate,
prospect and mine upon any Crown Ifugds. for all nunerals,
precious or base, other than coal.  Thisright also extends
10 any lands which may hereafter be deeded by the Crown,
lands which have hitherto been alienated by Crown grants,
and in which only the precious minesals have been re-
scrved, are open to miners to work for the minerals only;
the exceptions are Iands occupred by any buldings, ar-
chards, 1and actually under cultivation, and Indian reser-
vations. For any damages done to prior owners full
<compensation shall be giwen to the satistaction of the Gold
Commissioncr previous to such entry.

art 11. specifies the method of locating, recording and
making clums, and the method of obtaining Crown grants
therefor.  The location, where possible, includes a spot
of land 1,500 feet by 600, with paralie] cnd lines :m({ in
rectangular form.  The centre line shall be straight, and
clear dircctions are given as to the numbering of the
stakes and the notices which shall be placed upon them.
Locations made upon Sunday are not thereby invalidated,
Prionty of location constitutes priority of right. A record
of such location must be made with the Mining  Recorder
within fificen days after such location.  After such record
is made the holder of the claim shall perform upon such
claim one hundred dollars of work within the first six
months, and shall obiun fun the Jining Recorder a
s eerutficate of work,” and shall record the same—first
satisfying the Recorder that such work has been done by
an affidavay, stating the details of same.  This shall entitle
him 1o hold the clann for an additional six months, con-
stating the fiest year's tenure of the claim.  Daring each
succceding year the same amount of work shall e per-
formed in the first half of such year, and a similar ** certi-
ficate of work *’ olbtained and recorded  This is in lieu of
the former system of recording claims anvually. No
m.ner can hold more than one claint by location upon the
samc vein, but may purchase others and may locate upon
other veins, and after abandoning or forfeining any claim
cannot re-locate any portinn thereof without first obtaining
1he wnitten permission of the Gold Commissioner, nor can
he be interested in any such location.

The rights which a mincr obtains by such location are
sct out very clearly, including all the lodes which have
their apex within his locatinn, with the privilege of follow
ing them downwards on the * dip " even if it casties him
outside the vertical plancs of his side lines.  Lengthwise
upon the vein, however, hisrights arc bounded by parallel
vertical planes extended downwards indcfinitely. ~ When
vams interseet cach other the prior location is entitled to
all the ore at the point of interscction and thence down-
ward.  When a tunnel is run for the development of a
mine, the owner has the right to locate all veins discov
cred in such tunncl. if not previously Ineated.  The
interest of a miner in his claim is a chattel interest, cqui-
calent to a leass, during the time when it is in existence.

A Crown grant can at any time be obtained by paying
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twenty-five dollars per acre for his claim, but his inten.
tion to apply for a grant must be advertised for 6o days,
If, however. the holder of a claim desires to exvend five
hundred dollars upon development, he can get lis Crown
grant without payment of that sum by obtaininga ** certi-
ficate of improvements™ from the Gold Commissioner.
Three forms of Crown grants are gaven i the Aet, —one
applyng to whoceupied Crown lands, another to lands
grantod in fee simple m the future, w which the right ta
mine has been reserved to the hieensees of the Crown, and
the third to those lands now owned by others, in which
only the right 10 mm» for gold and silver has been
reserved, I the two last forms the surface rights of the
prior accupant are specially protected.

When there is an ady »rse claum, legal proceedings must
be brought and proseented continuousty, and the adverse
chaimant must file plats of such entire adverse claim to
show the ground in dispute. When final judgment inany
sueh suit is rendered, it shall be the basis for the wsue of
a Crown grant.  Any transfer of a mineral claim must be
in writing, and must be recorded, and if any claim is hetd
Iy Crown grant such transfer shall be by deed and under
seal.  Incase of the death of a free miner his claim shall
not be open to location during the period of his last ill-
ness, or for twelve months after his death,

Mill sites, not exceeding five acres, can be located by a
free miner upon groutud not hnown to contain minerals,
as nearly as possible in the form of a synare,  After sinty
days’ notice given of such location, upon complyng with
certain conditions, the locator shall be entitled to a year's
lease of such ground, during which year he shall erect
warks or machinery upon such mill site of the value of
five hundred dollars, and shall then be entitled to a Crown
grant of the land, for five dollars per acre.  Such Crown
grant shall give no title 1o any of the minerals if such
should afterwards be found to exist.

The Gold Commissioner shall have power to grant to any
free mineralicense torun a deain or tunnel across occupied
or unoccupicd lands, upon such terms as he shall see fit,
He can abo grant water rights to any holder of a mineral
claim or of a will site, for a term not exceeding twenty
years, Such water right shall not entitle the grantee to
sell such water, and shall cease when the use f}:)r it ends,
by the abandomment of the mine or millsite in respect of
which it has been granted.  The grantee shall commenge
the construction of the ditch for conveying such water
within six months from the making of the grant, and
Jhall not waste the water under pain of forfating the
grant.  If the Gold Commissioner sees fit, he may ex.
tend the grant for a period not exceeding ten years, if the
use for such water still continues.

it 111 treats of mining partnerships, which are
deemed to eaist from year to year, without written articles
of agrcement.  If any partner fails to keep up his free.
minet’s certificate, his interest becomes vested in his co-
partners. A majority of the interests in such partnershup
shall decide when and how long and in what manner the
partnership claim shall be worked—and a manager may
be appointed who shall have power to bind them by his
contracts. Assessments are made payable within thirty
days after being levied, and default in any partner in pay-
ment authorizes the partnership to advertise and sell the
interest in default. A parntnenship can register dtself in
the Mining Recorder’s office as a ¢ Limited Liability ”
company, and }X)\l these words in o conspicuous portion
of its claim : after which no partners shall be liable for any
of its indehtedness, beyond his proportional interest in
the pantnership.  Its books shall Le carefully kept, and
always open to the creditors, and no dividend shall be
declared until all its liabilities shall have been paid. The
foreman, or manager, or an agent authorized in writing,
alone can contract nn{ indebtedness.

*art IV, treats of the duties and powers of Mining Re-
corders.  Each onc shall fssue free miners’ certificates,
and shall heep books called ¢* Record Book,” ¢ Record
of Abandonments,” ¢* Record of Affidavits,” and “ Record
of Conveyances.” In the last three boaoks all entries
“hall be made by copying the documents entesed therein
zerbatim. Inthe ** Record Book ™ shall be entered records
of locations, curtificates of work, certificates of improve-
ments, extensions of time, licenses, water grants, for-
feitures, abandonments and all judgments affecting mining
property.  Copics of or etracts from these records, duly
certified by the Mining Recorder, shall be evidence in al)
courts in the province. If any miner makes affidavit that
stress of weather or other sufficient reasons prevent him
from doing his annual asscssment work within the six
months specitied, the Gold Commiissioner or Mining Re-
corder may extend such time not to exceed six additional
months. The Gold Commissioner may at any time per-
form all the duties of the Mining Recorder.

Part V. trcats of the ministerial power of the Gold Com-
missioncr, which have nearly all been designated i the
foregoing sections.  1e can empower a free miner hold-
ing adjoining claims to perform upon aone the assessment
work duc upon all, and shall receive all documents and
moneys necessary for the issuance of crown grants, and
forward the same to the Commissioner of Lands and Works,
He shall take charge of the property of any intestate de-
ceased free miner, and administer upon the same.

'art VI. gives jurisdiction in mining disputes to the
county courts, and cnumerates their varnious puwers, and
the course of proceedings in all actions.

‘art V11, treats of the punishment to be visited upon
any onc contravening this Act, and the collection of fines
and penaltics, and states before whom affidavits and de-
clarations can be made—among them is included the Gold
Commissioner and Miming Recorder.

Part VIIL tcpcak the fonincr Mineral Acts, and clauscs
in other acts which conflict witii the present onc.

Surface Geology of the Pictou Coal Field, ~

Y ¥, S, 'OOLE, F.G.8., ETC,, STEL .ARTON, N,S,

Boulder clay covers large portions of this ficlds it ofte
contains pebbles of the rocks immediately underlying
mived \\'illh fragments of those passed over by the ice flov
from the higher ground lying to the south and south-west
and with oceasional boutders well rounded and travel
word of still ulder rocks from more distant localities.

One of the largest of these known in the neighborhoo
lies on the edge of the Pictou Town Branch Rabway, nea
Stellarton, and must weigh not less than forty tone
Some of the smaller are striated, but much of the rock
of which the pebbles and boulders in the clay are com
yosed is of too perishable a nature to retain surface mark.
1ngs after exposure to the elements, and striw are rare.

In the clay there are frequently found grains aml smali
»yehbles of coal, which there is every reason to believe aic
}mm the outcrops of beds proved to be close at hand, and
these, it is noticeable, have their edges rubbed off as from
expostre to much abrasion althougk removed hut a com.
paratively short distance from their parent source.

In places the clay has been cut through, and the outcrop
of soft measures ina friable condition exposed—the dark
shales, coal and fireclays appearing in the clay as darker
streaks, which gradually take on the character of inds-
vidual beds decomposed in lessening degree until 2 com.
pact fonw is acquired, and although the direction of the
outcrapping may be contrary to that assumed for the flow
of the drift, no folding back of the streaks has been
noticed in the sections.

Thin beds, or partings of sand, are occasionally scen in
the clay, and streaks of various tints of red may be de-
tected.

One interesting drified fingment was observed on the
side of the abandoned Drummond railway, passing through
the lands of James Cameron.

In making a deain outside a cutting at this point broken
coal and black shale were turned up, so trial-pits loohng
for a possible seam of coal were, in consequence, put
down. But instead of the expected coal measures the
excavations only showed a mass, a_couple of feet thick,
thirty fect or so wide, of coal and shale partly imbedded
in the clay, which in turn rested on undisturbed motiled,
reddish beds of the millstone grit series; the probabilny
being that this particular mass of broken measures had
drifted from a point southwestward, half-a-mile or more
from where it was found stranded.

The drift in some pants lies in well-defined ridges,
gently rounded and cotit.ing in the western portion of the
coal basin about N, 40* E.  The parallelism of the ridges
west of Stellarton is well marked, and their course scems
entirely unafiected b}' the elevation and direction of 1he
subjacent surfaces. It was at first supposed that the ridges
near the river may have been old banks of the stream
when it flowed at higher levels; closer inspection made at
clear that there had been no such crosion as a river bears
on the face of its banks, the sides of the ridges bung |
equally rounded and uniformly graded. ‘These ridges
may be seen on both sides of the river, where it enters the
coal basin, aad on the flank of McGregor's Hill, in a
series of clevations, some seven in all, having very much
the appearance of river tesraces.

It 15 also cvident that the depressions between adjmn
ing ridges are not due to sulxvrial denudation, the area
drained in many cases not being sufficicnt to supply the
necessary flow of watar to mould the surface into its pre-
sent form, and this opinion is sxrcngthcned l)y the know-
ledge that it is not a characteristic of mining water to
traverse a country in straight lines. Some of the depies-
sions are at times water-runs which do not confine them-
selves to one course, but in places break through to an
adjoining depression, the deviated course apparently tol
lowing the strike of some underlying stratum of soft of
friable material, And at such places the extent of the &
dcnudation, where not only has the boulder clay leen §
washed away but the older formations have been further §
craded, may be taken as some gauge of the time since il §
present condition of things began. — Onc of the more con:
vincing cvidences of the glacial character of these ridges
is a depression perfectly straight from the slightly raiscd
centre of which water fiows, when there is any 10 flow, is
diametrically opposite directions.

To the mineral explorer a knowledge of the nature o
these deposits leads }lim to sink his trial-pits in the lowa

ound where he may expect to find the surface offer less §

cpth than on the crest of the ridges, and this knowledge 2
isof no sinall valuc in the ficld under review since the ex
cessive thickness of the diluvium is in many parts a great g
bar to the study of the structure of the older rocks beneath. i
Twenty and thirty fect is a common depth, while sinkinp §
sixty and even cighty-six fect have failed to picrce thex ¥
deposits.  The deepest spots are where it is supposed the §
river and larger brooks at one time ran previous to the
deposition of the drift.  The position of these beds o
drift is also a2 matter of no small worth to the railway cowr
tractor, for there have been several instances where mes
accustomed to the soil of other sections of country have
been disagreeably surprised to find the cost of carthwork 2§
Nova Scotia far exceeded their estimates and expericnt 8
elsewhere. -

After the agreement in 1858 between the Local Gover
ment and the General Mining Association threw open the
unreserved mineral lands 1o other lessees, an endcava g
was made to trace the coal beds outside the Association’s 8
arcas, but beyond a few chains distant this endeavor i
the westward was for many years a failure.  West of1}

< Paper read before the Nova Scotia Institate of Science,
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certain line, the depth of the surface material was found
to suddenly increase, and several trial-pits and bore-holes
were abandoned when they failed to reach the rock at
forty feet and more. This western limit of shallow drift
probably indicates the eastern bank of McCulloch’s Brook
in pre-glacial times, and studied in the light of our pre-
sent knowledge of the underlying strata, it marks also
the eastern side of the McCulloch’s Brook fault-—that
great dislocation* of some 2,600 feet which separates the
Westville from the Albion field, and down tilts the former
in the direction of the latter.

_The influence of this fault on the surface configuration
still remains, on the one hand a uniform slope towards it,
on the other ranges of low hills abruptly terminating
against it.

In the pre-glacial stage of its existence, the Dbrook
doubtless flowed at a lower level than at present over part
of its course, and as erosion proceeded, and influenced by
the inclined strata on the one side, it pressed eastward
against the broken measures of the fault, or crossed over
and skirted the Albion section.

After the deposition of the glacial drift ceased, and the
brook renewed its existence, and in part guided by the
form of the ridges already referred to, and partly by the
general trend of the old contour not entirely obliterated
by the new coating it had received, it began again its
work of erosion at a higher level than at which it left off,
apd it traversed almost, if not altogether, on the eastern
side of the fault in question. To what extent the fault
and the old bed of the brook coincide can only for the
present be conjectured, but as the working of the West-
ville collieries proceeds into the improved ground, it can-
not be long before the actual position of .the great break
will be determined at one or more points along its
course.

If the theory be tenable that it was the ancient brook
that made the valley, now filled so deeply with drift, it is
equally probable that the depth of clay, 35 to 70 feet
thick, near the railway station at Stellarton, indicates that
the river channel in pre-glacial times ran under what is
now its left bank, and flowed in a course to which its de-
viations to and fro across the broad interval have not
since restored it.

In Acadian Geology, page 61, it is stated: ‘A very
large proportion of the present feature of the surface is
due to the denudation in the production of the boulder
deposits. The ridges of Cumberland, the deep valley of
Cornwallis and Annapolis, the great gorges crossing the
Cobequid Mountains and the western ¢nd of the North
Mountains in Annapolis and Digby Counties; such emi-
nences as the Greenhill in Pictou County, and Onslow
Mountain in Colchester, are due in great part to the re-
moval of soft rocks by denuding agencies of this period,
while the harder rocks remained in projecting ridges.
On the other hand it might be shown that many masses
of rock which once projected above the surface have been
greatly diminished or entirely removed.” This supposi-
tion, that the glacial was a period chiefly of denudation,
the deposits being little more than sufficient to leave a
record of its existence, is somewhat at variance with that
already implied in this paper. But while there can be no
doubt that denudation in part was a result of the glacial
period, and the rounding of the Atlantic coast hills cer-
tainly effected by ice in that and probably similar periods
of previous ages, observations in the small section of
country now under consideration seem to point to other
conclusions, at least with regard to part of its configura-
tion.

Some influence other than relative hardness of the strata
to resist the abrading influence of ice would seem to have
been at work in determining the positions of the hills and
hollows. Take the case already 1eferred to, the conjec-
tural ancient valley of McCulloch’s Brook, it is not easy
to suppose that ice in any form could have plowed it out,
and worked in a deposit 60 and 8o feet thick, and at the
same time left at levels two and three hundred feet higher
measures of much softer texture. The conditions ob-
served would be more readily accounted for by imagining
that the face of the country previous to the drift period
had very much the same general contour that it has to-day,
though somewhat less reduced in height no doubt, and
that that contour was acquired by sulxerial denudation
subsequent to the period of stratigraphical disturbance.

It would seem to be something more than a coincidence,
the association of lines of lesser elevation and well marked
dislocations. The bed of the east river follows through
a very broken section of ground, the entrance into, and
the exit from, the basin of other water courses are invari-
ably associated with disturbed strata, and if it be rightly
inferred that in the shattered rocks of dislocations subaerial
agencies would exert most influence, the association of the
two is readily explained. o

On the other hand, if it is assumed that the inequalities
of the surface have been formed by the action of ice and
marine currents, the reasoning applied to the clay ridges
should be applicable to the hills and hollows, and approx-
imate form and direction in rocks of uniform texture might
fairly be expected.

This is not seen in the pre-glacial surfaces, which have
been protected from subsequent erosion by the covering
of drift. o,

But the faults that have circumscribed the basin and
severed it into sections, would rather appear to have been
the primary cause for the hills and hollows assuming their
present form under the hand of agents conveniently class-
ed as subcerial, acting through the ages that have heen
since the time when elevating and lateral pressures broke

) ‘; Mr. Hartley in the Survey report for 186, gives it as 1,600 feet
only. N

the uniformity of the carboniferous strata. To clearly
show this would require the field to be carefully mapped
and contoured, which, unfortunately, has not yet been
done. Such a map would further show that the highest
beds in the Marsh pit series, in fact the highest in the coal
measure, is at the lowest elevation above the sea in the
eastern section of the basin, and is overlaid by a small
pond in shape of an arrow-head, whose edges are parallel
to the strike of the strata on two sides of a subordinate
fold.

——— -
Annual Meeting of White’'s Asbestos Company,
(Limited).

The first annual general meeting of White’s Asbestos
Company, (l.imited), was held on December 30, in
London, Eng., under the presidency of Mr. John H.
Hamilton, (the chairman of the company).

The SECRETARY (W. M. Borradaile), read the notice
convening the meeting. The report and accounts were
taken as read.

The CHAIRMAN :  Gentlemen, the brief report which
was sent to the shareholders accompanying the notice
calling this meeting, will have prepared them for an un-
satisfactory statement regarding our position, and those of
them who have read the account of our suit against our
largest shareholder, to recover the amount due for calls on
his shares, will have had confirmation of this, as full par-
ticulars came out at the trial. I shall refer to this latter
before concluding my address to you, but must first give
you an account of what has happened since our last meet-
ing. In the month of March we summoned a special
general meeting of shareholders to meet Mr. Boyd, in
order to learn what he had to say regarding the position
and prospects of our properties. At that meeting I told
the shareholders that the board had been much disap-
pointed with the progress made in development during
the previous summer, which was to some extent accounted
for by the extreme wetness of the season and the pro-
tracted illness of Mr. Boyd at the most favorable time for
working—an illness extending over nearly two months,
and culminating in the necessity of undergoing a most
serious operation ; but I acknowledged, as did Mr. Boyd,
that it was now evident that, under the most favorable
circumstances, his prediction that we could be marketing
any considerable quantity of asbestos within three months
of commencing operations, could not have been fulfilled.
I further said that if the meeting had been held two
months earlier, and the shareholders had expressed a wish
to discontinue operations, I should not have felt justified
in dissuading them, but I ‘intimated that from what we
had learned from Mr. Boyd with regard to the foliated
veins in the Coleraine property, and from the analyses we
had of the rock containing them, the board had come to
the conclusion that it was most desirable to prosecute the
work at this point, which promised very satisfactory re-
sults. Mr. Boyd gave a full description of the nature and
extent of these foliated veins, and the shareholders, hav-
ing heard his explanations, passed a cordial vote of thanks
to him, and it was decided that he should at once return
to Canada and commence operations as soon as the snow
had disappeared. He did so, and a short time after his
arrival sent us three tons of asbestos from these veins,
which had been crushed by a ‘“ cyclone ” crusher.  This
small shipment contained a considerable quantity of sand,
which could easily have been separated from it by
machinery. In its then state it was only worth about £8
per ton; but Mr. Fowler carefully washed a portion, and
on the samples so obtained we had offers for considerable
quantities at £13 per ton, and from the anxiety shown by
the buyers to make a contract, I gather that a higher
price might be obtained. Even £13 would have paid very
well indeed, as the cost of machinery for crushing and
washing would have been small.  We put ourselves in
communication with Messrs. Fraser, Chalmers & Co., of
New York, to whom we instructed Mr. Boyd to send a
ton or two of foliations in order that they might advise us
as to the best means of preparing it. They sent us
samples of the results obtained by them; but these,
though cleaner than the three tons sent by Mr. Boyd,
were not so satisfactory in other respects, as the fibre had
been broken by the crusher used by them, so that the
staple was shorter.

While these experiments were being made, Mr. Boyd
had our instructions to go on extracting as much asbestos
as possible, and to adopt means for frecing it from foreign
substances, and he wrote us frequently that he was doing
so. We pressed him, mail after mail, to report progress,
but our letters brought no satisfactory explanations, and
at last we learned the truth, that he had been spending
the greater portion of his time in Quebec, and entirely
neglecting his work at the mine. The only possible ex-
cuse for his absenting himself from the mine was that he
was trying to arrange to lease some other propertics, with
a view to immediate returns. We discouraged this, as we
wished him to devote his whole time to our own property.
However, on pressure by some of our Canadian share-
holders, we consented to Mr. Boyd’s taking leases on
certain conditions on his assurance that the work would
be under the management of an experienced miner, which
would leave him free to attend to our own properties. The
conditions we stipulated for were long leases with a
moderate royalty and option of purchase. ~When the
leases-—which had been taken in Mr. Boyd’s name—
arrived, we found that they were for one year, and the
proprietors retained the option of cancelling in the event
of their selling the property. We, of course, declined to
sanction any such agreement on behatf of the company,
and passed severe strictures on Mr. Boyd’s conduct in this

and other matters, in consequence of which he resigned
and his resignation was accepted. We are at a loss to
‘account for the change which came over Mr. Boyd at this.
period. He is undoubtedly a man of great ability and
immense energy, as the shareholders must have seen for
themselves when they met him. We know that he was
again suftering from the same disease which nearly proved
fatal the previous year, and can only suppose that this un-
fitted him for the hard, plodding work at the mine. He
ought, however, to have had no difficulty in finding some-
one 1o carry it out under his instructions. It was in the
month of September that Mr. Boyd resigned, and as it was
impossible to supply his place at once, the board gave in-
structions to close the works for the winter, with a view
to calling the shareholders together as soon as the
accounts to the end of September were received. Before
leaving this subject I may say that the directors have no
reason to change the opinion they had formed that the
Coleraine property, which is the only one on which they
have worked to any extent, will, when the necessary
machinery is provided, pay well. Had the company
gained their suit against Mr. Hoare, their resources would
have amounted to about £5,000, and the directors would
have recommended the shareholders to go on; but the
result of the suit, coupled with the backwardness of the
shareholders in paying their calls, has crippled their
resources, and it is for the shareholders to say what course
they wish to adopt under the altered circumstances. I
now come to deal with the question of our suit, regarding
which I must say a few words, though Ishall leave it to our
solicitor to explain any legal questions connected with it.
We were so utterly unprepared for the result, as were our
solicitor and counsel, that we, perhaps, did not bring
forward all the evidence we should have done on several
important points which seem to have influenced the
judge. Had we done so, he could not have given the
reasons he did for his decision, and the result of the trial
might have been very different. He was evidently impress-
ed with the idea that this was what the Americans call a
““wild-cat scheme,” got up by wily vendors and pro-
moters, with the assistance of too credulous directors, for
the purpose of wheedling money out of the public for their
own benefit. He was good enough to except the directors
from such an accusation, as he stated more than once that
their honesty and honor were not impugned.

Now I will tell you who the promoters of this scheme
were. Mr. White, the vendor, who has since died, was
a gentleman of position and standing in Quebec, who had
married a daughter of Sir Hugh Allan, was a trustee or
director of the Allan line of steamers, and was in intimate
relations with all the members of the Government and
State officials ; and Judge Irvine, who is well known
here, and happened to be in London when the company
was formed, told me that he was a thoroughly honorable
man, and one who was incapable of making an untrue
statement. This I believed, and nothing that has since-
happened has in any way altered my belief. This gentle-
.man (Mr. White) employed Mr. Boyd, a mining engineer
(not a mechanical engineer, as stated by the judge), to go
to the ashestos districts, which were then exciting con-
siderable interest in Quebec, and to select desirable
.properties with a view to their purchase from the Govern-
ment. Mr. Boyd, accompanied by several prospectors.
‘and experienced miners, and 29 men, visited the district
and spent four months or more in examining land extend-
ing over eight or nine square miles of country, making
openings at various points in properties extending
over an area of 2,000 acres, and finally selecting the
properties which have since been acquired by the
company. Mr. Boyd, who was selected, was not a
““mechanical engineer who had once seen specimens of
asbestos in a museum ” (as the judge sarcastically re-
marked). He had worked in shops, as I presume most
mining engineers do at some period of their training ; but
it was as a mining engineer that Mr. Fowler had known
him during a period of seven years in Spain, and that
gentleman stated in his evidence that he had formed the
highest possible opinion of his character and capacity.
Mr. Boyd has written a pamphlet on the subject of
asbestos and asbestos mining, which displays very con-
siderable knowledge of the subject, both from a scientific
and practical point of view, and it is very probable that
this was Mr. White’s reason for selecting him. Then as
to Mr. Fowler, who became the promoter of this com-
pany (and of whom the judge said, without a shred of
evidence, and, in fact, in the face of distinct evidence to
the contrary, that he was probably interested in the
scheme from the first), I would like to explain, that when
Mr. White came to London with a view to forming a
company, he was accompanied by Mr. Boyd, who from
his previous acquaintance with Mr. Fowler, naturally in-
troduced him to that gentleman, in order to obtain his.
assistance and advice. There was no intention at first,
or even when the matter was first brought to the notice of
the directors, that Mr. Fowler’s position should be other
than that of consulting engineer ; but owing to Mr.
White’s state of health, he was quite incapable of under-
taking the negotiations connected with the formation of
the company, and Mr. Fowler agreed to become the pro-
moter on condition that he should receive a sufficient
amount in cash to cover his expenses. I was not person-
ally acquainted with Mr. Fowler before this matter was.
brought to my notice, but made enquiries as to his posi-
tion, character and standing, the result of which was so
entirely satisfactory, that I had no hesitation in accepting
his assurance, which we had in writing, that we might
place implicit reliance on Mr. Boyd’s report. I did this
more readily as Mr. White, of whom we had received so
high a character, fully confirmed Mr. Fowler’s opinicn.

I now come to deal with the articles in an evening news-
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paper, which appear to have created so strong an impres-
sion on the mind of the judge. The directors did not, as
he appears to think, proceed to allotment without having
fully considered the allegations contained in the first
article.  Their first step was to summon Mr. Boyd, who
was in Ireland, by telegraph, and on his arrival they went
fully into the whole matter with him and Mr. White, and
the explanations they received were so completely satis-
factory, that they decided there was no ground for post-
poning the allotment. Before receiving Mr. Boyd’s ex-
planations, that gentleman, accompanied by a friend who
had been asked to go with him, waited on’ the editor of
the newspaper in question, and their report of the inter-
view was that he thanked Mr. Boyd for his frank explana-
tion, and said that he must have been misled. If you
have seen the articles referred to you will observe that in
the second one after his interview with Mr. Boyd any
points on which the writer disagrees with that gentleman
are stated more as matters of opinion than of fact.

The only other matter which appeared to us to have
exercised an undue influence on the judge’s mind was the
difference between the original cost of the properties, and
the price paid for them by the company. This could not,
of course, have been a ground of relief to the defendant,
as the original purchase price was fully stated in the
agreement, which intending shareholders were invited to
inspect ; but the judge commented so strongly on this
that I think it well to offer a few explanations. Three
out of four of these properties were acquired from the
Government, at the price and on the conditions on which
mineral lands are sold. Of course, to have purchased
such lands, and without further trouble, expenditure or
investigation, to have simply came across the Atlantic (as
the judge seemed to imply was all that had been done),
and sell for £45,000, what cost less than £1,000, would
have been a very extraordinary proceeding; but Mr.
‘White, having obtained large options of land, sent out a
prospecting party, consisting of 30 men, with Mr. Boyd
as leader, who spent four months inspecting land, eight or
nine square miles in extent, and making openings in
properties having an area of 2,000 acres, from which the
properties acquired by the company were selected. It is
clear that the value of such lands, when selected and
proved, bears no proportion to that of the same lands be-
fore they are tested. I cannot tell you what the cost of
this expedition was, and what Mr. White paid for the
options he secured. T am told that it was about £3,000,
but I have no means of verifying this. The expenses,
however, must have been considerable. Then, gentle-
men, it is absurd to talk of £45,000 as the price paid for
the property. The cash payment was only £6,000, out
of which the expenses of forming the company had to be
paid. Taking this at £4,000—and it could not have been
less—the real cash received by the vendors was some
£2,000 less than their out-of-pocket expenses. Then you
will observe, gentlemen, from the accounts you have re-
ceived, that the actual amount paid the vendor in cash
and shares has been reduced to 435,000 instead of
£45,000, and the real amount is only £32,000, as, by an
arrangement with Mr. Fowler, which appears in the
minutes some months ago, he has agreed to reduce his
interest by £3,000. As regards Mr. White, it is clear that
the amount of cash received by him was at least £2,000
less than his actual outlay, besides which he has sub-
scribed and paid for 2,100 shares. This shows the
confidence he had in the value of the property, as his
whole interest depended on the success ofP the company.
Well, gentlemen, you have had our report and accounts,
and if there are any questions to be asked, I shall be
happy to answer them. I do not know that I have any
more to say, but I shall be glad to hear from the share-
holders what view: they take of the position and prospects
of the company, and what they consider should be done
in the future. I know from letters that we have received
that there is some hostility on the part of some sharehold-
ers; but what we should like is that the shareholders
should appoint a committee of two or three of their
number to meet the directors, and we should be happy to
go into all matters, and act on their advice. I now move
the adoption of the report and accounts.

In reply to Mr. G. Dunsmuir, the Chairman said Mr.
Richman retired from the board on April 2.

MR. EMs said, if in order, he would move that the
company be wound up, and a committee be formed to
consider steps for bringing an action against the directors
on the ground that the prospectus was false and mislead-
ing. .
The SoLiciTor (Mr. Tatham) decided that the motion
was out of order, as no notice had been given of any
such resolution.

MR. DUNSMUIR thought the company from the first
was a mistake, and that it was a fraud on the part of the
vendors,

- MR. EMs asked whether it was intended that the
directors would take the amount charged in the balance-
sheet for their remuneration.

The CHAIRMAN said he stated at the last meeting that
the directors would not take any fees until the company
was in a different position. They had not taken a penny.

The SOLICITOR said a point requiring consideration
was the question of appealing in the case against Mr.
Hoare, a course they were strongly advised by counsel to
follow. There were reports which came over on the eve
of the trial which for reasons of evidence they could not
use, and which were of great importance. = He urged
the appointment of the committee as suggested by the
<chairman, remarking that if they came to the conclusion
that they ought to proceed against the directors, the latter

would retire and give the shareholders every opportunity
of doing so. -

MR. GRIBBON thought that was a very fair suggestion,
and he proposed : ¢ That a committee consisting of Mr.
Burton, Mr. Ems and Mr. Dunsmuir be appointed to
confer with the directors, investigate the affairs of the
company and advise the shareholders as to what course
should be adopted; further, that this meeting be ad-
journed to February 24th, at the same time and place.”

MR. SEYMOUR seconded the motion. He was not, he
said, acquainted with any of the directors, but he thought
that some of the remarks that had been made were a little
hard on them. He Whs present during the trial in the
case against Mr. Hoare, and heard the judge say most
emphatically that the directors had acted most honorably
throughout.  The directors had lost their own money and
received no remuneration whatever ; and he thought that,
so far from incurring any hostile feeling, they were de-
serving of the sympathy of the shareholders. (Hear,
hear).

MR. GRIBBON’s motion was then put and agreed to,
the consideration of the report and accounts being post-
poned until the adjourned meeting, after the motion for
their adoption had been negatived.

The proceedings closed with a vote of thanks to the
chairman, on the motion of Mr. Burton.

An extraordinary general meeting of White’s Asbestos
Company, (Limited), was held on the 15th ult., at Win-
chester House, London, Mr. J. H. Hamilton presiding,
for the purpose of considering the following resolution :
¢‘ That the Company be wound up voluntarily under the
provisions of the Companies Acts, 1862-90, and that a
liquidator or liquidators be appointed for the purposes of
such winding up.” i

THE CHAIRMAN remarked that at a meeting held a
fortnight previously, a committee was appointed to inves-
tigate and confer with the directors. That committee met
on Saturday last ; but in the meantime, some of the share-
holders had taken action against the company, and the
directors were advised that it was absolutely necessary, in
the interests of the general body of the shareholders, that
the concern should be put in liquidation.

MR. DUNSMUIR contended that the meeting had been
hastily called, and that the directors should have waited
until the committee of investigation had reported.

MR. MILTON urged that the report of the committee
ought to be presented before any action was taken.

The Solicitor of the company (MR. TATHAM),
pointed out that the passing of the resolution to wind up
would not relieve the directors of any responsibility which
might attach to them. If the shareholders declined to
agree to the resolution, the result would only be a large
waste of money in law courts, and that would be a very
sad thing for the general body of the shareholders.

The resolution for winding up was carried »zem. con.,
and Messrs. Ems and Borradaile (the Secretary), were
appointed joint liquidators.

— e o——————

LEGAL.

White’s Asbestos Company (Limited), v. Hoare.

This case was tried in London, Eng., in December,
before Mr. Justice Day, without a jury, Mr. Finlay, Q.C.
and Mr. J. Walton appearing for the company, and Mr.
Reid, Q.C.,and Mr. Hadley for the defendant. The
action was for calls, with a counter-claim to have the
contract rescinded on the ground of misrepresentation in
the prospectus.

MR. FINLAY, in opening the case, said the suit was to
recover £790, being the allotment money and first call of
§s. per share on 1,250 shares, and interest. The defend-
ant had formally traversed the allotment and brought
forward a counter-claim, asking to have the contract to
take shares rescinded on the ground that some of the
statements in the prospectus were not true.

The allotment was admitted by defendant’s counsel, and
Mr. William Borradaile, the secretary of the company, was
put upon the stand.

MR. REID proceeded to cross-examine, reading some
of the passages in the prospectus relied on, such as the
statement that the properties in question had been speci-
ally selected and proved, being situated in the Province
of Quebec ; that according to the report of Mr. Boyd, the
asbestos was of the finest crystalline fibre, and peculiarly
free from impurities ; that the average produce from mines
in the immediate neighbourhood was over 350 tons per
annum, and that an average of at least 350 tons might be
expected from each of the four properties referred to,
yielding a profit of fully £12,000. The witness, in
answer to questions, said the company was started in 1889.
It had not produced much asbestos yet ; two or three tons
had been sold, but it was inferior stuff, and ‘only fetched
about £8 per ton. Altogether about £20 had been
realized, and it cost more than that to bring it over.
There were indications of there being a good deal to sell,
but the property was not yet developed, and they had now
shut down for the winter. He was still hopeful. They
were not now selling shares ; they did not require to, hav-
ing sufficient capital. About £15,000 had been subscribed
and it had not yet been all spent. Some discussion here
ensued as to the legal effect of reports embodied in a
prospectus which might not turn out to be accurate on a
claim to rescind a contract to take shares. No distinct
ruling having been given, the cross-examination was con-
tinued: In July, 1889, there was a report by Mr.
Donald, which was a good report.  In November, 1889,

there was Mr. Obalski
encouraging.

The report of the evidence of Mr. Boyd was then read,
upon which Mr. Justice Day commented severely, saying
that a more incompetent person to make a report could
hardly have been found.

MR. HoARE, the defendant, was then called, and said
he had applied for shares on the faith of the prospectus.
He noticed that Mr. Boyd was the engineer of the
company. .

Cross-examined: He applied on April 15, and
received the allotment letter a day or two afterwards. He
got a notice of call, dated May 8, on August 28. He
received a letter demanding payment. He was living in
London then. He returned no answer, and on October 16
his solicitors wrote repudiating the liability, and referring
to comments which had been made in an evening paper
on A]}J)ril 15 and 18, on the company, and the reply that
had been made thereto on behalf of the company.
Previous to October 16, he had taken no steps beyond
placing the matter in the hands of his solicitors, which he
believed was early in May.

Regarding the articles in question, the learned judge
said their publication put a different complexion upon the
matter hecause it now appeared that the attention of the
directors had been called to the matter before the shares
were issued.

MR. GADSDEN, defendant’s solicitor, said he had made
enquiries from persons knowing the asbestos business and
obtained information in June, but not sufficient to enable
action to be taken.

MR. FINLAY then addressed the court on behalf of the
plaintiff company, going into details of the history of the
company, (which will be found reviewed at length in the
summing up of the judge). He then stated that he should
call the directors, and their evidence would prove the
bona fides of the undertaking. They did not profess to
have any personal knowledge of the matter, and fairly
stated the materials upon which they invited subscriptions.
Lastly, he submitted that the defendant’s delay was fatal
to the rescission of the contract.

MR. PErCIvAL FOWLER, who was next called, said he
was a mining ’engineer, F.G. S., étc. He had known
Mr. Boyd since 1877, and had many opportunities of
judging of his ability and capacity. His judgment could
be relied upon as far as was possible in mining matters.
He saw him in the latter part of 1888, when he introduced
Mr. White, and witness introduced them to the gentle-
men who became directors, and was present at all the
interviews hefore the prospectus was issued. Witness
undertook the principal business of promoting the com-
pany in consequence of Mr. White falling ill and having
to leave London. Mr.Boyd produced his report and also
the report of Dr. Ells to the Government of Canada on
the natural history and geology of the province, which
dealt at some length with asbestos. The directors had
carefully considered both reports and had investigated
the matter thoroughly. The word “ prove” in mining
affairs had a technical meaning, viz.: that the existence of
the mineral had been actually proved by sight, and if
necessary by analysis.

Cross-examined : He had never heard of this enter-
prise until Mr. Boyd called on him. He, with Mr. Boyd
and Mr. White, were at the bottom of the affair. Mr.
Welch was White’s man. White found the money to buy
the property ; he did not know the exact cost. = It was
White’s property, and Welch had a large interest in it.

A schedule was here produced which set out the original
purchase price of the property as $2,725 or a little
over £500.

Further cross-examination elicited that a good deal of
money had been spent on the property, a large staff of
men having been engaged in prospecting over a consider-
able area, resulting in the properties in question being
selected. By his agreement with White of April 10, he
was to have about f: 5,000 cash and shares for promoting
the company—for buying a property which had cost about
£3500. e had not been concerned with Boyd in any
other company. Boyd told the directors he had done a
good deal of work on the property. The directors asked
Mr. Boyd how he arrived at the calculation of 350 tons of
asbestos per annum for each of the four properties, and he
told them, as stated in his examination, that he calculated
that 7,000 tons of rock might be broken, and that there
might be 5 per cent. of asbestos in it. He had taken the
average of all the figures given in Dr. Ells’ report to con-
struct his table. Witness’ remuneration was to come out
of the vendor’s share. IHis expenses amounted in all to
about £4,000. He arranged with the directors that he
would take no cash beyond what was actually expended ;
£1,500 was paid to Mr. White, and out of the £15,000
raised, that left about £9,000 for working expenses, and
as the directors thought {10,000 would be required he
gave an undertaking to subscribe for 1,000 shares. Mr.
White was now dead. He, a Mr. Waite, who did theijr
brokerage, and Mr. White subscribed for about 4,000
shares, and paid up the calls on them. White took 2,100
shares, and he and Waite 700 a-piece. Mr. White was
to get £6,000 in cash and £39,000 in shares. Witness
was about £200 out of pocket, but he had the shares,

MR. HAMILTON said he was chairman of the company
from the first. Being satisfied of the bona fides he agreed to
join.  He only took about 200 shares ; most of the other
directors took more, and all paid for them with their own
money. He exercised his best judgment on the prospectus.
He attached no importance to the price paid for the property
originally. He was aware of all the circumstances regard-
ing Mr. Fowler's and Mr. White’s connection with the
company. The company was registered on April 9, and the
prospectus was issued on the 13th. There were several

one by which was not
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editions of it ; they were prepared by the directors with
the aid of the solicitors and Mr. Fowler. - The prospectus
said : ¢ These are valuable asbestos properties, which
have been specially selected and proved ;”’ and the word
‘‘ proved ” was used advisedly. The question was asked,
Was it proved ? and Mr. Fowler advised them that it was
the proper word to use. They believed Mr. Boyd’s state-
ments to be true ; they knew his estimate of 350 tons
from one property was not based upon arithmetical data.
After three or four months he was much disappointed ;
but he had never seriously entertained the idea of winding
up. He believed still the properties could be made to
pay, but he did not think they were as valuable as he did
at first. He did not know whether work would begin
again ; it would depend upon the shareholders. The re-
fusal of the defendant and others to pay their calls made
a great difference to the company’s success.

Two mining engineers were then called, who gave
testimony as to the meaning of the word ** proved.”

MR. FOWLER was then recalled, and gave particulars
of his receipts and expenses, the result of which was to
show a surplus in his favor of £622 17s. 2d.; but he was
liable for further calls to the amount of about £1,200
when called upon by the directors.

The case was then adjourned for two days.

On its next hearing, Mr. Reid asked his Lordship to
conclude that the report by Mr. Boyd was a thoroughly
dishonest report. If there was anything untrue in the
Erospectus which ‘was material, whether the directors

new of it or not, Mr. Hoare would be entitled to have
the contract rescinded. .

MR. FINLAY: For the purpose of rescission, if there
is any material mis-statement of fact by which the plaintiff
was induced to apply, if he comes with promptitude he is
entitled to rescind.

MR. JusTICE DAY : Then the only question will be
promptitude here ?

MR. FINLAY : What I said did not cover what Boyd
said. The prospectus stated frankly that it was the re-
port of Mr. Boyd.

MR. REID submitted that the prospectus contained a
material mis-statement when it set forth that the property
was ‘‘ a proved asbestos property.” Then if the directors
did not actually adopt Mr. Boyd’s report, at any rate it
was put forward as containing statements as to which they
had made reasonable enquiries, and had reasonable
grounds for believing them to be true. He contended
that his client had not come too late to entitle him to the
relief asked for.

Mgr. FiNLAY pointed out that it had by no means been
shown that the property did not contain’ asbestos in ap-
preciable quantities, which might be won at a profit if
properly worked. Later reports agreed that lot 9 was
valuable. With regard to the prospectus, he submitted
that if a company, in issuing a prospectus, quoted from
the report of an expert, and stated honestly the circum-
stances under which he had been employed, they were
under no liability whatever. He also submitted that the
defendant had come too late to enable him to succeed.

MR. JusTICE DAY remarked that no imputation rested
upon the personal honor of the directors.

The LEARED JUDGE, in giving judgment, said the first
question was whether the defendant had shown any good
ground for rescinding the contract ; and secondly, if he
had shown good grounds, whether he had deprived him-
self of his opportunity for taking advantage of them by
reason of his own laches and neglect. The history of this
company was very short. In January, 1889, a person
named Welch had nominally bought this property, which
was subsequently sold to the company for a sum of £3500.
The property was situate in Quebec. It was not alto-
gether wild forest land ; it was land which had been
explored, and, in a certain sense, tested for asbestos.
Some persons had undoubtedly dug some pits upon the
land in a few places, and had apparently worked it for the
purpose of raising asbestos. Asbestos was a mineral
which, no doubt, was found in the neighbourhood, and
had, no doubt, in some places, been profitably mined. It
had not, so far as he could ascertain, been profitably
mined upon any portion of the property in question. It
was sold in January, 1889, to Welch or White, it was
difficult to say which, for £500. Welch seemed to have
stayed in Canada, and one did not see exactly what in-
terest he took in the matter. But White came over to
England in the early part of 1889, and said he was an
agent of Welch, and he brought with him a report by a
person named Boyd. Boyd had given his evidence on
commission, and had disclosed what amount of fitness or
competence he could have had to enable him to discharge
the duty of reporting upon the properties. There was a
good deal in the cross-examination to show from his own
statements that he was a man who had no knowledge and
no qualifications which fitted him, as far as one could
judge, for reporting upon any such mineral property.
He appeared at one period to have seen some geological
specimens, amongst them being a specimen of asbestos.
He, as a mechanical engineer, was proficient in work-
shops, and had been spoken of by Mr. Fowler, who
seemed to have been the only person who was .consulted
as to his fitness. Mr. Fowler expressed an almost un-
bounded confidence in his fitness, but he (Mr. Justice
Day), could not exclude from his consideration that Boyd
and Fowler were both very much interested in this con-
cern, because White seemed to have made an arrange-
ment with Fowler, whereby the latter was to receive a
large sum in shares and money to become the promoter
of the company. So Boyd was presented to the com-
pany, vouched for by Fowler, who was the promoter, and
not improbably, he would not say more, was interested in
the scheme from its commencement, a circumstance which

in his (the learned judge’s) opinion very considerably
diluted the importance one might be disposed to attach to
the recommendation given by Mr. Fowler to Mr. Boyd.
He was very happy to say no imputation attached to the
directors, who appeared to have been honest believers in
the report of Boyd. They put money into the company
and had not taken any out of it. They seemed to have
acted with the utmost fairness, and were deluded into
taking shares in the company of which they became
directors. But, although their honesty and honor were
not disputed, one could not but see. that they just seemed
to be the class of men who existed for the purpose of
being made use of by people who had schemes of that
sort to bring out. They had got money, they were men
of honorable character, and they were credulous to a
degree which almost passed the limits of carelessness.
The property had been bought for £500 in January, and
in the April following, it was sold at the somewhat in-
creased rate of £45,000. The value of the property, in
its passage across the Atlantic, had developed from £ 500
to £45,000, These honorable but very unwise and dan-
gerous gentlemen were, with the qualifications they had,
capable of doing a great deal of mischief. Such persons
were constantly doing a great deal of mischief by lending
themselves carelessly and foolishly to the plans of persons
much more wily and skilful, and who knew much better
what they were about than they did. The directors
brought out the company with a working capital of £15,-
000 under the guidance of Mr. Boyd. They proceeded
to work, and have worked, up to the present time, more
or less, except when they had shut down for the winter,
which, according to some reports, was not necessary, as
the winter was the best time for working asbestos. They
appeared to have produced somewhere about three tons of
what wasdescribed by thesecretaryasinferiorstuff, which was
sold here at a considerable loss. ~That was the resuit of the
working. The defendant said the prospectus was untrue.
He found that it undoubtedly was untrue. ~The reports
made by Mr. Boyd, set out in the prospectus were untrue
reports—utterly untrue. That was made perfectly clear,
not merely by the test of workings, but by the reports
which had been put in evidence obtained by the directors
themselves. It Jwas quite clear from the’ three reports,
that, as regards the majority of the lots, Boyd’s report
was untrue. He (Mr. Justice Day), did not for a moment
consider that the company was not responsible for the un-
truthfulness of the report, if it was inserted as part of the
prospectus. The duty of the company was perfectly
clear, not to put forward any report that could not reason-
ably be trusted. Boyd possessed no qualifications for
making such a report, and the directors foolishly trusted
him. They seemed to have been utterly infatuated about
Boyd. The directors saw the newspaper article the same
or the next day that it appeared. It pointed out precisely
what the real defects in the prospectus were, and was eviq
dently written by a man who knew something about
asbestos. It was, at any rate, a caution to the directors
who knew of the existence of the publication, not to pro-
ceed to allotment. But what did they do? They tele-
graphed for Boyd to come over from Dublin. He came
over and saw them; he satisfied them — easy-going
people—and they proceeded to allot the shares to the
public in the face of those statements. Such carelessness
was really startling. One would have thought they
might have been put on their guard. In the witness-box
the directors who were called said the fact that the pro-
perty was bought for £500 did not affect their judgment,
as sometimes a valuable property might be picked up
cheap. He found that the directors,. in putting the pros-
pectus in the way they did, represented by implication
Boyd to be a man reasonably qualified to report on sucha
subject. In his judgment they issued the report as being
a trustworthy report, and they had no reason whatever to
believe it was. But, quite apart from the report of Boyd,
there were statements by those who settled the prospectus,
and for whom the company were, no doubt, responsible ;
such as that which said that the properties were specially
selected and proved for asbestos. Whatever meaning one
attached to the word ‘“ proved,” it was untrue in this case.
‘“Proved ” must be taken to mean there was evidence
sufficient to satisfy any reasonable person having an
understanding on the subject, that there was mineral in
workable quantities in the commercial sense. In his
judgment the statement that the property had been proved
was untrve. He was satisfied there had been material
untrue statements, for which the company was responsible.
The only question left was as to the delay, and that he
decided in favor of the defendant. He gave judgment,
therefore, for the defendant, with costs.

Supreme Court. Apg‘eal: Hardman & Taylor v.
Putnam. A New Trial Ordered.

This appeal was from the judgment of the Supreme
Court of Nova Scotia, sitting i» éanco, dismissing the
defendant’s motion for a new trial and appeal. The
action was brought for the winding up of an alleged co-
partnership between the appellants and respondents.
The co-partnership related to certain gold mines and gold
mining areas situate at Oldham, in the County of Halifax.
The trial was before Mr. Justice Weatherbe with a jury.
The main issue was whether the plaintiff, C. Putnam,
had lost his rights in the co-partnership by reason of his
having failed to contribute capital as agreed, and as re-
quired by the exigencies of the undertaking. This issue
involved a consideration as to the terms of the agreement
between the parties, which admittedly had never been
reduced to writing and executed; the defendants setting
up a provision that the plaintiff was to furnish a certain

amount of capital for the enterprise, also a stipulation
providing for forfeiture of the plaintiff’s interest in the
event of his failing to furnish such capital within a limited
time. The plaintiff denied that any such terms had been
agreed upon. Mr. Justice Weatherbe submitted a num-
ber of questions to the jury, and charged in favor of Put-
nam with regard toeach. The jury accordingly found upon.
all these issues for the plaintiff.
In the present appeal Hardman & Taylor claimed that
the judgment of the lower court was wrong because :—
(1) Mr. Justice Weatherbe improperly charged him
with fraud, not raised by the pleadings, and submitted
issues of such fraud with a direction not admitting of
doubt that in the judge’s opinion the jury should find
these issues against the defendants.
(2) The findings should be set aside for misdirection.
(3) Evidence for defendants was improperly rejected.
(4) The findings were against the weight of evidence.
(5) The question of Hardman’s interest in the partner-
ship property was improperly left undetermined. -
The appeal was heard at Ottawa before a full bench on.
the 18th instant. Court were of opinion that there was
misdirection in the charge of the judge for having intro-
duced numerous discrepancies not bearing upon the real
issues in the case, which was whether there was a part-
nership as alleged by plaintiff, or whether it was a part-
nership subject to forfeiture as alleged by defendants, and -
therefore a new trial was ordered. They were also of
opinion that the case would be more advantageously re-
tried by a judge without a jury than with a jury, it being
purely an equity case. Hardman was completely exoner-
ated from the charges of fraud. Severe strictures were
made on Judge Weatherbe’s finding.

General Phosphate Corporation v. Macintosh.

This case came up for trial before Mr. Justice Malhiot
in Hull, on January 26th; Mr. C. J. Brooke for the:
plaintiffs, and Mr. T. P. Foran for the defendant. This
action arose out of the removal by the defendant of cer-
tain plant, consisting of derrick irons and an anvil from.
the Ross Mountain property, in which he, together with
the Hon. C. C. Colby and Hon. J. J. C. Abbott, had
held an interest, having sold out to the plaintiffs. It was
claimed by the latter that the above tools had been sold
with the property, this belief arising out of certain mem-
oranda of the terms of sale in their possession, in which
these were included. The defendant denied this, and
proved that the land alone had been transferred. Several
witnesses were called to prove the ownership of the
articles, and the case was taken en delibere. Judgment
was given on January 3oth, Mr. Justice Malhiot giving
the verdict in favor of the defendant, with costs, but
remarking at the same time that notice should have been.
given of the intention to remove the tools.

b

Macintosh v. Stewart,

Action has been taken by Mr. W. MacIntosh, of Bucke
ingham, Que., against Mr.'G. Stewart, mining contragtor
for the General Phosphate Corporation, for $6,000 for
salary and breach of contract. The plaintiff alleges that
he had a contract with defendant to act as manager under
the latter, and that the agreement was not carried out.
The case will be argued at the next assizes. Mr. M.
O’Gara has been retained by the plaintiff, and Mr. J. S.
Fisher by the defendant.

The Springhill Explosion.

[By TELEGRAPH TO THE REVIEW.]

SPRINGHILL, N.S., February 23.—An explosion un-
paralleled in the annals of Canadian mining, occurred here
at 1 p.m. on Saturday last, in the east slope of the Cumber-
land Railway and Coal Co’s. colliery. Although the
company was formed only eight years ago, their - opera-
tions are earried on upon a very large scale, the output
being the largest in the Dominion. The area held by the
company covers ten square miles leased from the Nova
Scotian Government ; connection with the Intercolonial
railway is made by a branch line a few miles in length.
Fully 1,100 men are employed in the three slopes com-
prising the colliery, which are independent of each other,
with the exception that No. I and 2 slopes are connected
by a tunnel for the purposes of working and ventilation.
Coal is hoisted from all three. The explosion occurred
in No. 6 and 7 balances, connecting the 1,900 foot level
with the 1,300 foot level in No. 1 slope. The balances
are about 450 feet in length; three bords were being
driven to the westward from 100 to 150 feet in No. 6
balance, and two to the eastward. There were also six
bords on No 7 balance about 400 feet further to the west-
ward.  The precise point of the disaster is not definitely
known, but it is conjectured to have been in No. 3 bord,
in No. 7 balance, as shot-firer Wilson was found in this
bord, and there is every indication that a shot had just
been fired, as a large quantity of coal was loosened. Out
of forty men employed on these balances, not one is left
to tell the tale. From the point where No. 7 balance
connected with the 1,300 foot level—which is familiarly
known as the stoney level—it extends about a quarter of a
mile on the same seam; the coal fromthe stoney levelis taken
throughintoNo. 2slope and hoisted. A large number of men
employed in the workings inside of No. 7 balance on the
stoney level were overcome with choke-damp immediately
after the explosion. The bodies were recovered through No.
2slope. A list of the dead has been made out, and it is stated
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that at least one hundred and twenty-two persons lost their
lives; of this number 54 were married, 40 single, and 2§
were hoys. They leave behind 54 widows, 161 orphans
and five widowed mothers, with families deprived of all
means of support.  After the explosion about 20 wounded
were taken out of the pits; some were seriously burned
and others unconscious from the effects of after-damp.
All will recover except two who died from the effects of
their injuries. Doctors from Amherst, Parrshoro’ and
Oxford were promptly on the spot, and everything pos-
sible was done for the alleviation of the sufferers. They
were covered with blankets and at once conveyed to their
homes in sleighs. The scenes witnessed at the pit’s
mouth beggared description. A rope had to be stretched
across the bank-head to prevent the widows and the
children from drawing too near. The searching parties
at once began to go down, but before long some of the
bravest of the many volunteers had to be carried out over-
come by damp. Many incidents of heroic bravery are
recounted. About ten bodies were taken out on Satur-
day, principally through No. 2slope. In No. 1 slope the
levels and working places were so obstructed by timbers
and debris that little progress towards the recovery of the
bodies could be made, and the work had to be abandoned
at six o’clock until the ventilation was restored. This was
rendered difficult owing to stoppings being blown out,
Steps were then taken to clean the levels and get full cir-
culation of air; two downcast fans, capable of producing
about 78,000 cubic feet of air per minute, were run at a
high rate of speed, and after arranging ventilation by
brattices, the exploring parties again entered the mine
at eleven o’clock on Saturday night. From that time work
has heen steadily pushed forward and about one hundred
and six bodies have been taken out. The corpses when
taken out are placed in rows in the carpenter shop, washed
and then removed to their homes and boarding houses. As
many as twenty bodies have been lying in the improvised
morgue at one time, and the weeping of wives, mothers
and children looking for their dead is heartrending.
Very few of the dead were mutilated to any extent ; about
ten bodies were recognized by the clothing, bodily marks
or otherwise, owing to the the features being obliterated ;
their faces were a blackened, charred mass. One
body was badly torn by the explosion, and had to be
taken out in a bag and lashed to a board ; it was then
placed in a square box for interment. Two bodies are
now lying unclaimed because unrecognizable. Twelve
funerals took place Monday afternoon. In one family,
that of Reid Carter, the father and two sons were killed.
Fred. Carmichael, who was injured a short time ago by
an accident in the mine, loses three sons, and another
was severely burned. Jesse Armishaw loses three sons ;
in other families two are missing. Two sons of Hugh
Bunt are dead, and two little boys, sons of Robt. McVey,
were found together. Various theories are advanced as to
the cause of the explosion. It was claimed by many that
it was caused by a blown-out shot, but this theory has
been exploded by an examination of the place by the In-
spector of Mines, Mr. E. Gilpin, and other officials. The
truth will probably not be known until the level in No 1
-slope is cleared into the fall. There are several falls on
this level, and it is supposed that a number of the missing
are covered by the debris. Manager Swift is among the
number ; his body has not yet been recovered. There
are about fourteen bodies still missing. On Wednesday
last the working places in No. 1 slope were examined by
a committee appointed by the workmen to report upon
the safety of the mine. Their report was in every way satis-
factory, and it is also confirmed by the report of Mr. Wm.
Madden, the Deputy Inspector of Mines, who carefully ex-
amined the pits on the day previous to the explosion, and
reported the mine in good condition. Mr. Madden tested
the air at the head of both balances and on the
stoney level found from 1 to 1.50 per cent. of fire-
damp. Underground Manager Conway was in the
balances Saturday morning, but left the pit at half past ten
and was relieved by Manager Swift. Mr. Conway says
the mine was in the best of condition and that the night
examiners reported to him that there was no gas. That
particular part of the mine was very dry and dusty and
this has given rise to the conjecture that perhaps the com-
bustion of coal dust and gas produced carbonic monoxide,
a more deadly narcotic poison than after-damp, and that
perhaps, the large number of deaths is partly attributable
to this cause. The greatest precautions were taken to
prevent any explosion of coal dust and gas, and the bords
were fitted with a complete system of water works and
hose to lay dust. The working places in both balances
had been watered Friday, and two shiftmen, who are
among the killed, were sent into No. 6 balance on Satur-
day, for the purpose of sprinkling the bords. A great
many bodies were recovered during Sunday, and others
have been brought out to-day. It is expected that all
will be out by Wednesday at the latest. Operations at
the colliery will be resumed at the end of the week. No.
3 slope is not connected with the others and is all right.
No. 2 slope is now clear, and the east side of No. 1 slope
is also in good condition. The force of the explosion was
greatest in Nos. 6 and 7 balances, where it will probably
take a fortnight to put things in repair again. The
damage to other parts of the mine is slight except in the
levels, on which there are a number of falls of stone
which will have to be cleanedup.  The explosion confined
itself to that section of the pit entirely, and might be
termed local. Men working in the east side of the pit
were not aware that anything unusual had happened until
an alarm was sounded, when they made their escape.
Probably five hundred persons were underground in all
these slopes at the time of the explosion. Safety lamps
were being generally introduced, but naked lights were
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used in No. 6 balance. This afternoon a most deplorable
accident occurred. The body of a boy named Dupee was
brought out of the pit and his mother and a little brother
were standing on an elevated platform waiting to identify
the remains, when the little boy fell, striking his head,
and was instantly killed; his skull was fractured. Both
bodies were taken home together. Cases of extreme
destitution are cropping up, and financial aid is urgently
needed. To-day subscriptions amounting to $3,500 have
been received, but $70,000 at least is required at once.
Last night a little child, one of a fatherless family of
eight, was found crying for bread on the strect, and many
similar cases could be cited. An appeal has been made
by the mayor on behalf of the 56 widows and 161 orphans.
The inquest begins this evening before Dr. C. A. Black,
of Amherst, coroner. It is the intention to have the jury
at once retire and review the remains of John Connorton,
who was killed by fire damp, and, if possible, for at least a
part of the jury to go down the pit and examine the scene
of the disaster. The jury empannelled is as follows: Wm.
Hall, foreman, A. E. Fraser, Daniel Ferguson, Simon Fraser,
Geo. Watt, Robt. Gray, Daniel Codhill, Chas. Simpson,
R. W. McDonald, Richard Bennett, Timothy Leadbetter
and Robert Scott.

Annotated List of Ca.na.di_an Minerals.*

G. C. HorrFmaN, F. INsT. CHEM., ETC.
( Continued from Page 14.)

251. SULPHUR, NATIVE,—Has been met with in the
form of shattered crystals, in a gypsum quarry in
Colchester County, Province of Nova Scotia. It occurs
as a deposit from sulphurous springs in several localities
in the Province of Ontario, as at Charlotteville (Norfolk
Co.), and in Clinton (Huron Co.), at which latter place
there is a deposit affording masses of pure yellow compact,
or fine-grained, sulphur, together with small transparent
crvstals of the same. Has also been found. in association
with sal-ammoniac, as'a deposit on cliffs of shale on
Smoky River, North-west Territory. Anal.,, G. C. H
offmann, Rep. Geol. Can., 1875-76. p. 420.

252. SYLVANITE—Occurs in association with argentite
and more or less galenite and chalcopyrite, in a gangue
of white sub-translucent quartz at the Huronian mine,
Township of Moss, District of Thunder Bay, Province of
Ontario.

253. TACHYLITE—Occurs according to Dr. G. M.
Dawson (Rep. Geol. Can., 1876-77, p. 84), as masses in
agglomerate, near the entrance of Peninsula Bay, Fraser
Lake, Province of British Columbia.

254. TaLc—Talcin crystalline foliated masses is some-
times met with in Canada, but it more frequently forms
beds of a compact or schistose variety of steatite or soap-
stone, interstratified with serpentine, magnesite, or clay-
slate, and often enclosing actinolite, or bitter-spar. These
beds, which occur in strata of Pre-Cambrian or Cambrian
age, and are often of considerable thickness and extent,
lie principally in the Townships of Bolton, Sutton and
Potton (Brome Co.), in the Province of Quebec. An
unctuous foliated rock, consisting of talc with intermixed
carbonates of lime and-magnesia, and small quantities
of juartz and magnetite, is found in the Laurentian of the
Township of Elzevir (Hastings Co.), in the Province of
Ontario. Analyses, T. S. Hunt, Geol. Can., 1863,

. 469.
P 255. TENNANTITE—Occurs in association with chal-
copyrite, pyrite, quartz, etc., at the Crown mine, Capel-
ton, Sherbrooke County, Province of Quebec. Anal.
B. J. Harrington, Trans. Roy. Soc., vol. i, sec. iii, p. 8o,
1882-83.

256. TETRAHEDRITE—Ordinary tetrahedrite (contain-
ing only alittle silver) occurs, in a gangue of ankrite, in the
vicinity of Foster’s Bar, about twenty-five miles above
Lytton, Fraser River, and a more or less argentiferous
tetrahedrite, associated with variable amounts of galenite
and small quantities of one or more, or all, of the follow-
ing minerals, viz., pyrite, chalcopyrite, bornite, sphalerite
is found at the Illecillewaet mines, between the north and
south branches of the Illecillewaet River, Selkirk Range,
and at the International claim on the west side of Kootanie
Lake; on  Otter-tail Creek and Carbonate Creek;
at Cherry Creek, thirty-three miles east of the head of
Okanagan Lake: at some of the Stump Lake mines,
Nicola Valley; on Jameson Creek, which flows into the
North Thompson River, and elsewhere in the Province of
British Columbia.

257. THOMSONITE—Specimens of this mineral, in the
form of radiating crystals, have been found at the North
Mountains, of King’s County, Province of Nova Scotia.
See also note to ‘“ Mesole. ”

258. TITANITE—Occurs in minute amber-colored
grains and crystals, in the granitoid trachytes of
Brome (Brome Co.), Shefford (Shefford Co.), and Ya-
maska (Yamaska Co.), Mountains, and in the diorite of
Mount Johnson (Iberville Co.)—in crystals, often of con-
siderable size, of a clove-brown or chocolate-brown color,
in the Laurentian of the Townships of Argenteuil and
Grenville (Argenteuil Co.), Buckingham, Templeton,
Wakefield and Hull (Ottawa Co.), and at the Calumet
Falls in Litchfield (Pontiac Co.), in the Province of
Quebec. It is also met with in the Laurentian of the
Townships of Sebastopol—where very large crystals are
sometimes found, also fine twin crystals, and a massive
form—(Renfrew Co.}, North Burgess—of a honey-yellow
color—and North Elmsley (Lanark Co.), and other Town-
ships in this part of the Province of Ontario. Analyses,

*Paper read before the Royal Society of Canada.

T. S. Hunt, Geol. Can., 1863, 503, and B. J. Harrington,
Rep. Geol. Can., 1877-78, p. 28 G.

259. TOURMALINE—Principally black, but not un-
frequently brown—isof comparatively common occurrence,
in many places, in rocks of the Laurentian series.
Among the numerous localities of its occurrence may be
mentioned :—Near Hunterstown—where a single trans-
parent brown crystal, remarkable for its modifications,
was obtained—(Maskinongé Co.): at Calumet Falls
in the the Township of Litchfield, fine translucent, rich
yellowish-brown colored, highly modified crystals with
brilliant faces—(Pontiac Co.); in the Township of Claren-
don—brown crystals of great beauty—(Pontiac Co.): in
the Townships of Grenville and Argenteuil—black crys-
tals—(Argenteuil Co.): also black crystals on the west
side of the North River at Jérébme (Terrebonne Co.)—in
the Province of Quebec. In the Province of Ontario :—-
the Townships of North Elmsley, North Burgess, and
Bathurst (Lanark Co.), Ross—where crystals almost
equal in beauty to those from the Calumet Falls have
been found,—and Blythfield (Renfrew Co), Galway
and Stoney Lake in Dummer (Peterborough Co.), and
Charleston Lake in Leeds County.

260. TRAVERTINE—Deposits from calcareous springs—
the material of which is in some instances hard and solid,
at other times porous and tufaceous—are abundant in
many parts of western Ontario, being met with in the
counties of York, Wentworth, Oxford, Wellington, Grey,
Simcoe, etc.

261. TREMOLITE-—Is abundant in the Laurentian lime-
stones at the Calumet Falls in Litchfield (Pontiac Co.),
Province of Quebec ; also in the Townships of Blythfie
(Renfrew Co.), and Dalhousie (Lanark Co.), and short,
thick and highly modified prisms of a white transparent
tremolite, have been observed by Prof. Chapman in a
white crystalline limestone in the Township of Algona
(Renfrew Co.), Province of Ontario.

262. TURGITE—Occurs with brown hematite at Tenny
Cape (Hants Co.), Province of Nova Scotia. Anal.,
H. How, Phil. Mag., 4 ser., vol. xxxvii, page 268, 1869.

263. UXELITE—Occurs with cryptomorphite, Howlite,
mirabilite, halite, Arragonite and selenite in the gypsum
deposits of Hants County—as at Clifton quarry, Windsor ;
Brookville ; Trecothick’s quarry ; Three Mile Plains;
Winkworth ; Newport Station—Province of Nova Scotia.
Anal.,, H. How, Phil. Mag., 4 ser., vol. xxxv, p. 32,
1868.

264. URACONITE—Was observed by Dr. Hunt, in the
form of a sulphur-yellow crystalline crust, lining fissures
in magnetite in the Township of Madoc (Hastings Co.),
and by Prof. Chapman in a deposit of magnetite in the
Township of Snowdon (Peterborough Co.), Province of
Ontario.

265. URALITE—Good specimens showing the partial
and complete alteration of pyroxene to uralite, have been
found in the Township of Templeton (Ottawa Co.), Pro-
vince of Quebec. Anal. B. J. Harrington, Rep. Geol.
Can., 1877-78, p. 20 G et seq.

266. URANINITE—Has been found at the Villeneuve
mica mine, in the Township of Villeneuve (Ottawa Co.),
Province of Quebec. Ann. Rep. Geol. Can., vol. ii,
p- 10 T., 1886.

267. VALENTINITE—Is found with native antimony,
stibnite, senarmontite and kermesite, in veins in argillite,
in the Township of South Ham (Wolfe Co.), Province of
Quebec.

268. VESUVIANITE—Occurs in yellow crystals, with
garnet, pyroxene and zircon, in calcite, in the Township
of Grenville, and in large brown crystals, with tourmaline,
at the Calumet Falls in Litchfield (Pontiac Co.): in large
brownish-red crystals in a quartzose rock, in the Town-
ship of Templeton (Ottawa Co.), and Dr. Harrington has
recorded the finding of small prisms of green idocrase
imbedded in cinnamon stone, in the Township of Wake-
field, in the same county—Province of Quebec.

269. VIVIANITE—An earthy form of this mineral, of a
bright blue colour, occurs underlying a bed of bog iron-
ore in Cite St. Charles, Vaudreuil (Vaudreuil Co.), in
the Province of Quebec. It has also been met with, in a
similar form, at the ‘ Ramparts,” Porcupine River,
Yukon District, North-West Territory.

280. WaAD—This variety of bog-manganese has been
met with in Bolton (Brome Co.), Stanstead (Stanstead
Co.), Tring, Aubert-Gallion and Ste. Marie (Beauce
Co.), and several other localities in the Province of
Quebec. At Parrsborough (Cumberland Co.), and in
Halifax County : at the head of Lewis Bay (Cape Breton
Co.), and in association with the iron ore of t;le Martin
Brook mines at Londonderry (Colchester Co.), Province
of Nova Scotia. Anal., H. Louis, Trans. N.S. Inst.,
vol. iv, p. 427, ¥878.

271. WERNERITE—Scapolite is very frequently met
with in the Laurentian : it occurs in large crystals and
cleavable masses, with pyroxene and sphene, in Hunters-
town (Maskinongé Co.) ; in the Townships of Grenville
—in the Augmentation of, pale lemon-yellow—(Argen-
teuil Co.), Templeton—where good, and occasionally
very large, though less perfect crystals are met with—
Portland and Wakefield, etc. (Ottawa Co.), and Calumet
Island—lilac-colored—(Pontiac Co.), Province of Quebec,
In very large, but imperfect crystals, on Turner’s Island
in Lake Clear, in the Township of Sebastopol, at Golden
Lake in the adjoining Township of Algona (Renfrew
Co.), and in good crystals in the Township of Ross, in
the same county—Province of Ontario. Anal., T. S.
Hunt. Geol. Can., 1863, p. 474,'and F. D. Adams
(showing presence of chlorine in scapolites), Rep. Geol.
Can., 1877-78, p. 32 G.

272. WILSONITE—Fine specimens of this mineral are
found in the Townships of Portland, Templeton and
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Hull (Ottawa Co.), in the Province of Quebec. As
there met with, it is most frequently intimately associated
with scapolite, the two minerals occasionally blending
into each other, It also occurs in the townships of
Bathurst—the locality of its first discovery by Dr. Wilson
—and North Burgess (Lanark Co.), in the Province of
Ontario :

273. WINKWORTHITE—The name proposed by Prof.
How for a mineral found by him, in gypsum at Wink-
worth (Hants Co.), Province of Nova Scotia. Anal.,
H. How, Phil. Mag., 4 ser., vol. xli, p. a70, 1871,
[Assumed to requireaﬁxrther investigation.]

274. WITHERITE—Occurs in a silver-bearing vein—

the veinstone of which consists of calcite and quartz with
some fluorite, carrying argentite and native silver—at
Twin Cities mine, near Rabbit Mountain, Thunder Bay,
Lake Superior, Province of Ontario.
. 275. WOLFRAMITE—Was found by Prof. Chapman,
in a large boulder of gneiss, on the North shore of Chief’s
Island, in Lake Couchiching, Province of Ontario.
Anal., T. S. Hunt, Geol. Can., 1863, p. 503.

276. WoLLASTONITE—Fibrous wollastonite is often
found in the limestones of the Laurentian series, asso-
ciated with pyroxene, felspar, quartz, mica and other
minerals. Some of the best known localities of its occur-
rence are : St. Jéréme and Morin (Terrebonne Co.), and
the Township of Grenville (Argenteuil Co.), in the Pro-
vince of Quebec—and the Townships of North Burgess
(Lanark Co.), and Bastard {Leeds Co.), in the Province
of (6)ntario. Anal., Mr. Bunce, Geol. Can., 1863,
P- 405.

275. ZIRCON—Small brownish crystals of zircon, with
tourmaline, are found in granitic veins which traverse
gneiss on the North River, in St. Jérdbme (Terrebonne
Co.) ; reddish-brown crystals, which” are sometimes half
an inch in diameter, occur, in association with wollas-
tonite, pyroxene, sphene, plumbago, etc., in abundance
in the crystalline limestone of the Township of Grenville
gArgemeuil Co.), and it is of frequent occurrence, often
in fine crystals, in the apatite veins of Templeton and ad-
Joining townships (Ottawa Co.),- Province of Quebec.
Handsome crystals, including fine twins of zircon, are
found in the Township of Sebastopol, also large and
good crystals of the same in the adjoining Township of
Br.udenell (Renfrew Co.) ; in small crystals in a graphitic
vein in the Township of North Burgess (Lanark Co.),
and in a syenitic rock on Pic Island in Lake Superior,
Province of Ontario.

276. MENACCANITE — See notes to

¢ Ilmenite,”
¢¢ Iserite.”

—_————————

A Comment on U. S. Mining Legislation.

As a matter of course, various new bills regulating the
conduct of the mining interest have been introduced in
State legislatures. Some of these bills are good, some of
them extremely bad. The average man who introduces a
mining bill does not know what he is considering. For
instance, a reckless or an ignorant man may introduce a
measure which is impracticable because he does not know
all the bearings of the case. He may demand weighing
scales so located that placing them would involve a
change of the whole works about a mine, or may propose
something else equally impracticable. He wants reform
but does not know how to secure it, and so goes at the
task before him without any degree of sense or tact. He
acco;nplishes, for all parties, infinitely more evil than
good.

Most of the bills introduced of late increase the cost of
mining without in any way benefitting the miner or the
operator.  Operators are not, at the present time, a
greatly money-making class. What they are assessed in
any way must by them be assessed somewhere else ; the
miner will endure no reduction. Indeed, he rather asks a
constant advance, and the consumer must foot the bill in
the end, else the coal industry would stop, manufactories
cease operations and houses become cold in cold weather.
This is the case as it stands.

Laws for the improvement of the condition of the
miners and for the better adjustment of all the relations
of life about coal mines must be broad and liberal. The
rights of the miners must be considered and so must the
rights of the operators. The former work hard and risk
themselves in a difficult and dangerous manual occupa-
tion. The latter risk what money they have gained in
what is yet an unsettled and fluctuating business. Each
is entitled to consideration and each has rights.
Legislators, looking for votes, sometimes overlook this
fact. No doubt there could be accomplished good legis-
lation regarding coal mining.

Conditions are changing and what was best a few years
ago is not best now in all localities or under all circum-
stances. The fault is that the man who introduces the
bill ordinarily does not know what he is talking about.—
Black Diamond.

—_—

French and Belgian Mines.—There are in France
1,363 conceded mines, including 636 of coal, 31§ of .iron
ore, 279 of other ores, 82 of bitumen, plumbago, etc., and
§1 of rock salt ; but only 454 of the whole number are
Being actively worked, employing 123,664 hands. This
figure is small compared with that of Belgium, the collieries
alone of which little country number 110,000 The num-
ber of days worked by the 123,664 hands in France during
1888 was 33,162,966, corresponding to a sum of 122,490,-
604 fr. (£4,899,624), of which 113,840,957 fr. (£4,-
553,638) is the proportion of .the collieries.  The output
of coal amounted to 22,172,029 tons, bearing a value of
229,128,895 fr. (£9,165,155).

MINING NOTES.

Nova Scotia. -
(From our own Correspondents.)
Pictou County.

The old Mitchell mine opened by Mr. Thos. Turnbull,
has been shut down again owing to water.

The Douglas slope has been connected by drifts across
the measures to the Cage pit seam, and will shortly be in
a position to make a strong output.

. The very scant provision of cars by the railway people
is felt seriously, and is interfering considerably with work
at the Acadia and Drummond collieries.

The six-foot seam at the Vale is working fairly well and
yielding satisfactorily ; some trouble with water has been
met with, but with a new Knowles pump and a good
condenser it is hoped that this obstacle will be speedily
overcome,

The old Foord pit is rapidly being overhauled, and
under the new management of Mr. Wills, an English
engineer of large experience, is beginning to look like a
mine once more. At present something like 100 tons per
diem are being raised. The new coal-cutting machine
has not been long enough in operation to pass any verdict
upon it.

Cumberland County.

A four foot seam of coal is reported to have been found
at Parrsboro.

The output from the Joggins has increased from 100 to
300 tons per day, since Mr. Baird assumed management.
Longwall, so far, has proved a paying innovation here.

Montagu District.
Tributers upon the Rose property are working upon

the ‘“iron lead ” so called, and are reported to have fair
ore.

The quartz from the DeWolfe lode is poorer than for

some time past, the stopes being in ground, carrying few
nuggets.

Mr. Skerry’s work upon the Kaye property is reported
as paying well, and work necessary for increasing the out-
put is being pushed.

Molega District.

The new mill of the Boston Gold Mining Company
completed its first month’s run the other day, with a
result of some 250 ounces. Manager Ballou expresses
himself as exceedingly well pleased with the mill, which
was designed and built by the Truro Foundry Co. An
increased yield of about 40}, is reported, upon both high

and low grade ores, over the amount formerly obtained
from the custom mill.

Oldham District,

The Concord Mining and Crushing Co. which began
work here in September with a flourish of trumpets, sus-
pended operations in the middle of January for a very in-
definite period. Some twenty or thirty tons of rock were
mined from the Sterling area, which gave about $2 per
ton. It is said this rich rock would not pay expenses.

Fifteen Mile District.

The Egerton Co. are to add ten stamps to their fifteen
stamp mill, and have given an order for another 40 h.p.
compound condensing engine to I. Matheson & Co., New
Glasgow. A second boiler has also been ordered. The
prospects of this property never looked brighter.

Waverley District.

Supt. Hayward, of the Lake View Mining Co., claims
that the paragraph in the January number of the Review
in relation to his mill was inaccurate and unjust. He says
that the reason the mill closed down was ‘‘because the
foundry people didn’t know how to make a cam.”

" GOLD MINING SUPPLIES,

The principal depot in Nova Scotia, carrying the most
complete assortment of first-class goods, is

H. H. FULLER & CO.'S
441 to 45 Upper Water St., Halifax, N.S.

Our line comprises Explosives, Fuse, American and
English Mill and Hammer Steel, Bar and Bolt Iron,
Steel Wire Hoisting Rope, Hemp and Manilla Rope,
Rubber and Leather Belting, Miners’ Candles, Oils and
Lamps, Miners’ Tools, Machinists’ Tools, Blacksmiths
Tools, and every requisite for the gold miner.

H. H. FULLER & CO,,
Halifax, N.S.

When asked whether it was the form of the involute or
the quality of the metal that was at fault, he refused to
say.

Salmon River.

A suit has been commenced by C. F. Mott, in the
Supreme Court, against the former owners of the Dufterin
mine, to compel an accounting of his (alleged) one-fourth
interest in the mine.

The mine has for some time past been owned by the
Dufferin Mining Co., {Ltd.), but was formerly owned by
a number of individuals of whom the plaintiff was one.
The mine was sold at public auction in March, 1888,
when plaintiff’s interest ceased, and the purchasers
organized the present company.

Beaver Dam.

Supt. Tumnbull reports the new mill in commission
since December and working satisfactorily. ~The ore-is
in large amounts and the grade, though low, is yet high
enough to give a margin for profit under the careful
management which obtains on this property.

Quebec.
Eastern Towhnships.
The Johnson’s Asbestos Company turned out close
upon 1,400 tons of all grades last year.

The Central mine (A. H. Murphy & Co.), are operat-
ing on their lot with good results.

The Beaver Asbestos Company are extracting a good
output, and their asbestos is of a good grade.

Messrs. King Bros. are opening up their Black Lake
property, and getting ready for more extensive work in
the spring.

At Thetford, Messrs. King Bros. are erecting a crushing
plant, supplied by the Jenckes Machine Co., which we
believe will be of great service in dressing the lower grades
of asbestos.

The other mines are all in operation again after the
regular holidays, and as usual are turning out fair
quantities of fine grade ashestos, some lately taken from
the Bell’s Co. mine being especially fine.

The Anglo-Canadian Company are driving a tunnel in
the hill back of the present workings and some good veins.
have been cut. Only one other pit is being worked at
present.

The Laurier Mining Company have suspended opera--
tions for the winter. They met with but poor success ;
what asbestos they mined being No. 3, with a small
quantity of No. 2.

The United Asbestos Company are working two pits at
present, both of which are in good condition. A supply
of water for the winter work has been provided by allow-
ing the water to gather in the bottom of one pit while it
is being widened on the top.

The works of the Scottish-Canadian Asbestos Company
are still idle, but there seems to be a prospect of an early
settlement of the unfortunate litigation which has tied up-
these promising properties. It is to be hoped that the
valuable plant will soon be in operation.

The D’Israeli Company some time ago decided to close
down, owing to non-success, and it is not likely they will
re-open in the spring. The St. Julie Mining Company
also came to the conclusion that serpentine rock with an
insufficient quality of ashestos was not a very payi
investment.

On Thursday evening, the igth inst., Dr. R. W. Ells, of
the Geological Survey, delivered a lecture in the Asbestos
Club room at Black Lake, on ‘‘Asbestos : its distribution,
mode of occurrence and uses.” We hope in our next
issue to give our readers a full report of this interesting

paper.

Through a curious typographical error in our last issue
the figures reported by Messrs. Irwin and Hopper as the
output from the Anglo-Canadian Asbestos Co. for last
year, were made to read 11,194 tons instead of 1,194
tons.-

.

Owing to scarcity of water the American Asbestos
Company have been obliged to stop most of their steam
plant and work with hand drills. The work is carried on,.
however, with their usual energy, and with good results.
The managing director, Mr. Ed. Wertheim, has been
spending the winter months at the mine to ‘‘ experience
a Canadian winter ;” he is not very favorably impressed
with the conditions for work.

Work at the various mines has been greatly interfered
with through January, by the great falls of snow. The
weather has been unusually rough this winter; much
trouble is experienced by the scarcity of water, some of
the mines being without a sufficient supply for their
boilers.  All are working a reduced force at present. At
Black Lake the Anglo-Canadian, United American and
Central Companies and King Bros., are the only ones.
working.
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Dr. James Reed, Reedsdale, informs us that the out-
put last year from his Black Lake property was 9o tons,
sold mainly to the Chalmers-Spence Co., of New York.
The property contains 300 acres and is situate on lots 27,
28 and 29, Range A, Coleraine. The mine is equipped
with an Ingersoll plant of a value of $12,000.

The Central Company have, we understand, met with
sufficient success to warrant them in putting up machinery
to further develop their property across the Lake. There
is apt to be some confusion in speaking of this company,
owing to there being another company with the same
name operating at Black Lake, viz. : A. H. Murphy and
partners on lot 32.

The increase in the output of asbestos for the year just
-ended over that of the previous year, in connection with
an increase in prices over 1889, shows that this branch of
the mining industries is in a healthy condition. . All of
the old established mines have, during the year, added to
their plants, so as to handle the rock with more speed,
and the output of all these mines has increased in propor-
tion. Many of the companies intend adding more
machinery to aid them in the year’s operations; much
new ground will be opened up, and as a result, the output
will be still larger for'1891.  Of the many new *‘prospects”
-opened up in the neighborhood of Black Lake, there are
only one or two that have ‘‘weathered the storm,” the
rest having closed down. C

The output and exports of the Beaver Asbestos Com-
pany of Thetford, Quebec, during 1890, were as fol-
lows :—

Production. Export.

No. 1 quality ........... 414343 36
No. 2 “ ........... 8o 7813%
No. 3 “ ........... 504388 505%%%
Waste ......oovvinnnnn 159%% 15%5%%
358 166+’

173%
‘On hand, January 1, 1891, 758%%.
Templeton District.

Messrs. Fee and McDonald have a small force at work
-on the old Jackson Rae mine.

From the month of December to date, about 80 tons
have been taken out of the Lepage property, in the 4th
Range. Three pits are worked ; 22 men employed.

At the works of the MacLaurin Phosphate Mining
‘Syndicate (Limited), 40 men are employed, and the
monthly yield is in the neighborhood of 150 tons.

The Blackburn mine continues to yield a monthly out-
put satisfactory to the owners, the returns for January
showing a yield of 500 tons from a force of 100 men.

The Charett phosphate property, situate on the 11th
Range of Templeton, 300 acres in extent, has been pur-
-chased by the Messrs. MacLaurin. The price paid, we are
informed, was $5,000 cash.

The property owned by Dr. A. S. Thompson, of
“Toronto, has been shut down for the winter, the pits
making too much water. Dr. Thompson will put in a
steam plant in the spring.

The property of the North American Company, now
worked under agreement by Messrs. Lomer, Rohr & Co.,
is yielding, on an average, about 150 tons per month,
with a force of 15 men.

The property of the Templeton and Blanche River

-Phosphate and Mining Company, has, we understand,
passed into the hands of a European syndicate, through
the agency of Messrs. Millar & Co., Montreal. Active
work was resumed this month. The property is situate
in the gth, 10th and 11th Ranges, East Templeton.

Mr. James MacLaurin has a force of 30 men operating
-on the north half of lot 8, on the 12th Range, from which,
since work was begun, nearly a year ago, about 400 tons
have been raised. This mine is equipped with a really
good plant, including Ingersoll drills, 40 h. p. boiler
(Waterous), steam hoists, etc., etc.

Another well equipped mine is that now operated by
Mr. Hector McRae, of Ottawa, the plant comprising
Ingersoll steam drills, Ingersoll hoist, boilers, Worthing-
ton pump (Northey make), derricks, diamond drill, etc.,
the whole of an estimated value of $7,500; 28 men are
employed. It is estimated that 250 tons have been raised
since work was begun in the fall.  The prospecting drill
has been purchased from the American Diamond Rock
Boring Co., New York. The utility of the prospecting
drill for demonstrating the value of phosphate, asbestos
and other mineral properties, has been already com-
mented on in these columns, and its introduction in this
district should mark a new era in mineral development.
The cost of boring a number of test holes at different
angles to a depth of 150 to 200 feet should, when the
machine is on the ground, not exceed sixty cents per foot.
Mr. McRae we believe, has already contracted for the
use of his drill on properties in his vicinity, at a reason-
-able figure. -

Lievres District.
The output from the Canadian Phosphate Company’s

. mines for last month amount to 400 tons of all grades.

Official returns from the Phosphate Lime Company’s
mines at High Rock, show a yield of 609 tons for the
month of January.

Mr. Jacob Weart of Jersey City, N.Y., is equipping
his graphite property in the township of Buckingham
with a first class machinery plant, with a view to an im-
mediate commencement of active mining.

The General Phosphate Corporation (Limited), are
doing some work on their Ross- Mountain,  High Falls
and Murphy properties. Mr. Wills, the manager, is,
however, very reticent and declines to say anything
about results. A portion of their plant is in place, but
the full equipment will not be required before spring.

The Emerald Mine, formerly owned and operated by
the Ottawa Mining Company, is now worked by an
American syndicate under title of the Emerald Mining
Co. Mr. S. P. Franch6t -will, as heretofore, manage
these old established mines. A notice of the new company
appears elsewhere. S

The value of the exports of merchantable mica was:—

)

March quarter ............,.......$ .90 00
June quarter. ............... eenas nil
September quarter............. ‘... 163 20
December quarter........ SN .. 850 40

$1,103 60

The value of the exports of feldspar for this district
during 1891, as per official returns, kindly furnished by

Col. Lay, U. S. Consul General at Ottawa, is as
follows : —
June quarter............. .. 81,222 50
September quarter............ «.... 1,000 0O
. $2,222 50

or at $8 per ton, a little over 277 tons.

Mainly from the
Villeneuve mica mines.

Temiscaminge.

Mr. John Williams, of New York, who has been acting
here as consulting engineer at the silver-lead " mines,
‘owned and operated by Mr. R. W. Chapin, of the
Ingersoll-Sergeant Co., New York, has accepted an ap-
pointment with the Kansas City Smelting and Refining
Co. Mr. Williams is perhaps better known as associate-
editor of our esteemed contemporary the Engineering and
Mining Journal, and our hearty good wishes go with him
to the new sphere of his labors. ~A force of 30 men are
employed at the mines, a reduction having been made for
the winter months.  Sinking and cross-cutting are, in the
main, the work going on at present.

Pontiac County.

The Bristol Iron Co., (Ltd.), have leased, for a period
of years, to Messrs. Ennis & Co., New York, the mines
owned by the company in the County of Pontiac. The
exports of ore for 1890 are reported as follows :—

March quarter.......... ......... $ 5,253 10
June quarter................. ..., 4,950 74
September quarter............. <e. 4,708 78
December quarter...... e .. 7,321 85

$22,234 47

Mr. E. C. Williams has assumed the management of
the works. Additions to the plant will be made forth-
with. )

Ontario.
Kingston District.

The Blessington Mining Company have closed down
the Silver Lake, St. George’s Lake and Bedford mines
for the winter, and are only running their old No. 1 and
No. 2 shafts at Eagle Lake mine, at which about 30 men
are employed. A strike of high grade phosphate has
been made in the old No. 1, while a number of tons of
low grade have been mined from the ¢‘ Discovery.”

The development of Silver Lake mine has been carried
on rapidly during the past summer ; some very good ore
has been met with, and it is estimated that some 3,000
tons are in sight. This mine will be opened again early
in the spring, with a large force of men, and a big output
is expected. A siding will be put in by the Canadian
Pacific railway to this mine.

Only about 1,200 tons have been shipped from these
mines during the past season owing to the heavy develop-
ment work that has been carried on. Capt. Boyd Smith,
the proprietor, with Mr. Pickford, of London, Eng., are
travelling together through Florida, examining the phos-
phate districts of that region, in which they are much in-
terested. Supt. Harrisis still in charge of the Blessington
mines.

Port Arthur District.

At the Badger, No. 1 adit level on No. 4 vein has been
driven 660 'feet, and has now a total length of 872 feet.
Depth of shaft 130 feet. No. 2 level has been started
from the bottom of the shaft and has been driven 80 feet

- ounces to'the ton.

west. Three winzes have been started down from No. 1
adit, each 140 feet apart, and to be driven through to No.
2 level before any stoping is done. Two upraises have
also been started. They are 30 feet above the roof of the
level, and have not yet reached the top of the ore body.
These upraises are 160 feet apart and show the quality of
the ore to be uniform throughout. The vein has been
left standing in No. 1 and No. 2 levels; in No. 1 it
averages 34 feet in width, and in No. 2, 4 feet. The
portion left standing in No. 1, 500 feet in length,
averages 200 ounces to the ton, exclusive of a strgak of
high grade ore, principally of native silver, w.hxch_ lies on
the hanging wall. It is from 4 to 10 inches in_ width and
averages 2,000 ounces to the ton. Wherever it has been
opened there is a band or streak of carhonate of baryta,
““witherite,” next to the native silver on the hanging
wall. This band is also found on the hanging wall in the
lower level. The vein is steadily improving in width and
quality of the ore as depth is attained. Iq No. 3 vein an
adit has been driven 300 .feet. The vein is well deﬁngd,
having an average width of 3 feet, and carries good mill-
ing ore. A winze is being sunk near the breast of the
level, which shows the vein to be improving. In No. 2
vein a shaft 130 feet in depth has been sunk, and an adit
level 570 in length has heen driven. This vein has pro-
duced some very high grade ore ; it averaged 2,000 ounces
in the stopes, some bunches going as high as 10,000
: ¢ The West End vein is looking well.
A 200 foot level has been driven on the vein. A winze is
being sunk near the junction of No. I vein. Itis now
down 20 feet. Seme Of the ore in this vein is high grade,
the average being about 80 ounces to the ton. The total
shipments since August Ist last have aggregated 128 tons
of ore, and concentrate, valued at $150,000; 17 tons of
smelting ore are now on hand ready for shipment. Press
rumors to the effect that the owners are hawking this pro-
perty around, endeavoring to sell it, are entirely without
foundation.

At the Shuniah Weachu work on No, 4 shaft has been
suspended for the present, the company deeming work on
No. 3 to be sufficient for all exploratory purposes.

Since 1st August last year, seven carloads of concen-
trates and smelting ore have been shipped by the Beaver
Mining and Milling Co., valued at $130,000. The millis
treating 30 tons daily. An addition of 10 head stamps to
the milling plant is now contemplated.

A new engine and boiler have been put in at the
Murillo mine, and a contract let to sink sbaft 100 feet.
The shaft has been pumped out, and sinking was com-
menced on the 8th inst. It is intended to thoroughly
explore and test this property. The work is under the
superintendence of John S. Winder.

Sinking is beirig continued on No. 3 with very encour-
aging results. A considerable change is taking place in
the nature of the formation at the bottom'of the shaft or
the 735 foot point. Development work is being carried
on on the several small veins traversing the mountain.
The stock of mill rock is receiving substantial additions
daily from these veins averaging from 1§ to 20 ounces per
ton.

Manitoba and North-West Territories.

The province of Alberta, on the east foot of the Rocky
Mountains in British Columbia, promises enormous min-
eral wealth, according to the preliminary report of Mr.
W. S. Drury, of the Dominion Topographical Survey. In
this region anthracite coal is reported in seams 20 to 50
feet thick ; copper ore 287 fine, silver, lead and gold have
been discovered. Evidence also goes to show that petro-
leum fields underlie the plains of Alberta, and natural
gas is there already utilized in a limited degree.

A petition has been addressed to the Minister of the
Interior, by his constituents in Southeast Assiniboia, ask-
ing that the attention of the Government be called to th.e
urgent necessity of at once building a railway to the Souris
coal fields, the want of which is causing great dissatisfac-
tion through loss of time and money. Fuel has to be
hauled from Turtle Mountain or the Souris_coal .ﬁelds, a
distance of over 120 miles apart ; and the inhabitants of
the district claim that they have been harshly used, as the
road has been contracted to be built, and has never been
commenced.

British Columbia.
Kootenay District.

The fact of the Silver King tunnel being in solid ore,
with walls nowhere visible, has stiffened the prices of
Nelson real estate, owners claiming that the future of the
town is assured because of its having at least one rich
mine immediately tributary, to say nothing of other tribu-
tary properties like the Poorman, the Dandy, the Grizzly,
the Iroquois, the Whitewater and the Toughnut, all
believed to be good, and a number of undeveloped
properties which promise good returns.

A good deal of work is being done in the gold claims
between Eagle and Forty-nine Creeks. The Poorman,
the Wild Cat, the Pioneer, the Paradise and the Royal
Canadian all have men at work upon them. A tunnel is
being run on the Poorman, and the same on the Wild
Cat. Search is still being made for the ledge in the
Paradise, and in the Pioneer and Royal Canadian
tunnels are being pushed forward. All these claims have
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ore in sight, and their owners hope to have enough in
sight by spring to justify the erection of reduction works
somewhere near the junction of Eagle Creek with Koote-
nay River.

On the Neosho, the shaft is down 40 feet, with a good
sized body of high grade ore in its bottom. This is one
of the promising undeveloped claims of the district. The
two-compartment shaft on the Skyline is down 100 feet
and it is expected that another hundred will have to be
sunk before the ledge is struck. If not struck at a depth
of 200 feet, a station will be put in, and a cross-cut run
to the ledge. The shafi on the tenderfoot is down 34
feet, ore all the way. Assays give returns of 38 to 45
ounces of silver to the ton. The working shaft on the
United property is down 65 feet. Drifts on the ledge are
now being run both ways from the shaft. On the
Dictator work is progressing favorably in the new tunnel,
in 112 feet. The ledge is expected to be reached in
another 50 feet, which will top it at a depth of 100 feet
below the old workings. In doing the assessment work
on the Maggie, a strong ledge, carrying coarse cubical
galena was exposed.

Much has been said about the amount of ore in sight in
the Silver King mine on Toad Mountain and of the
apparent value of that property as a mining proposition,
but until last week these statements could not be verified.
It was known that the ore-body in the bottom of the
incline shaft was 45 feet wide, with but one wall exposed ;
but its length or depth was not known. Three weeks
ago the same character of ore as that in the ore body in
the shaft was encountered in the floor of the tunnel, its
size increasing as the tunnel was advanced. Last week
the tunnel was in solid ore too, that assays higher if any-
thing than that taken from the cross-cut in the shaft. The
face of the tunnel is now about 8o feet distant from the
bottom of the shaft, and it is not unreasonable to main-
tain that the Silver King ore-body is at least 80 feet in
length. If 80 feet in length and 45 feet in width, with an
average depth of 20 feet, there is more money in sight in
the Silver King mine than in any other mine in America
at the same depth-—162 feet. The ore is high grade gray
and peacock copper, averaging over $200 in silver to the
ton, and can be shipped without sorting. A careful esti-
mate, based on 7 cubic feet to the ton, gives at least
$2,500,000 in sight, not estimating the value of the low
grade ore in sight on the surface.

The new work at present being undertaken by the New
Vancouver Coal Company continues to be making rapid
grogress. No. 4 Shaft, in which considerable work has

een already accomplished, is now down, including the
slope, about 1,000 feet and as it is still in course of pro-
gress, it may be presumed the Company anticipate in the
future of being able to increase the output. No. 5 Shaft,
which is also situated close to Southfield, is in course of
sinking, and since it was first started a few weeks ago the
work has been strenuously pushed forward with every
possible despatch. The distance gone is already 160 feet,
but nothing of importance has been met with. “The drill-
ing is being accomplished by the use of compressed air
drills, which so far have worked with great satisfaction.
The new shaft on Protection Island is down about 6 feet,
but work will stand for a few days until the contract is let
for its continuation. An engine house has been erected
on the Island and close to the shaft, the machinery for
which is being rapidly taken over there and fitted up for
the purpose of sinking. The drilling will be done by
means of an air compressor of the most modern design.

This work is expected to be completed some time during
the summer.

CANADIAN COMPANIES.

Bell's Asbestos Company (Ltd.)--Mr. H. A. Bell
has been appointed the managing director of this company.

The Sheridan Manufacturing Company of Toronto
{L.td.})—Have been incorporated under Ontario laws to
do a general foundry and machine shop business; to manu-
facture furnaces and heating apparatus. Head office,
Toronto. Capital Stock, $12,000.

Joggins Coal Mining Association (Ltd.)—At the
annual meeting of the sto:kholders of the Joggins Coal
Coal Mining Association, h=ld at St. John, the old direc-
tors were re-elected. The Canada Coal Company, now
operating the mines under an option of sale, asked exten-
siod of time in which to complete the purchase. A com-
mittee of three was appointed to deal with the matter.

The North Shore Nickel Mining Company (Ltd.)
—Application will be made to the Ontario Legislature for
the incorporation of the above company, with power to
acquire, sell and deal in mining claims and lands in
Ontario; to work and operate the mines thereon; to smelt
and refine minerals, and generally to carry on a mining
business in the District of Algoma and elsewhere. Head
office, Toronto. Capital, $500,000, in 100,000 shares of
$5 each. The applicants are: H. N. Baird, J. Car-
ruthers, J. H. Sproule, J.'Taylor, Toronto, and J. M.
Whitlaw, Buffalo, of whom H. N. Baird, J. Carruthers,
and J. Taylor are to be the first directors.

The Cant Bros. Company of Galt (Ltd.)—Letters
patent have been issued under the Ontario Joint Stock
Companies Act, incorporating John Cant, Hugh Cant,
B. Maurer, H. A. Cant, A. B. Thom, Galt, and A. Cant,
Buffalo, N.Y., for the purpose of manufacturing all kinds
of iron-working and wood-working machinery and tools.
Head office, Galt. Capital stock, $40,000, in 400 shares
of $100 each.

Clementsport Iron Company (Ltd.)—Notice is given
that application will be made to the Dominion Parliament
to incorporate the above company with power to acquire
mining property and mining rights, by deed, lease or
otherwise, and to acquire, buy and sell lands, machinery,
water power and other property real and personal, and
with power to erect on said lands smelting works, and to
operate the same. Head office, Annapolis Royal, N.S.

The Canadian Copper Company.-—The annual meet-
ing of this company was held in Cleveland, O., on the 5th
ult., when Messrs. George G. Allen, Stevenson Burke,
C. W. Bingham, T. W. Cornell, and H. P. Mclmqsh
were elected directors, and the board was organized with
the following officers: Stevenson Burke, president; T. W.
Cornell, vice-president, and H. P. MclIntosh, secretary-
treasurer.

The Toronto Drop Forge Company (Ltd.)—Appli-
cation will be made to the Ontario Legislature for the in-
corporation of this company, to manufacture iron, steel
and copper forgings, architectural and other iron work.
Head office, West Toronto Junction. Capital Stock,
$40,000, in 400 shares of $100 each. Applicants: W.
Mathers, R. T. Howard, Toronto; J. H. Hoover, R. L.
McCormack, West Toronto Junction; T.Mulvey,. Toronto,
all of whom are to be the first directors. O

Central Lake Mining Company.— This company has
been formed to acquire and work phosphate mines, more
particularly lots 7, 8, 9 and 10, in the Township of Port-
land West, P.Q. The principal owners are: S. P. Fran-
chot, Buckingham, P.Q.; M. W. Barse, Olean, N.Y.;
N. V. V. Franchot, Olean, N.Y.; DeWitt Lefebvre,
Olean, N.Y.; Capt. Macnaughton, Buckingham, Que.
Superintendent : Capt. Joseph Gilchrist, P.O. High Rock,
Que. ’

The John Doty Engine Company of Toronto
(Ltd.)—Letters patent have been issued under the Ontario
Joint Stock Companies Act, incorporating J. Doty, F. H.
Doty, F. W. Doty, D. Hunter, and J. F. Walshe, Tor-
onto, under the above title, with power to manufacture
engines, boilers and other machinery; to do a general
foundry business, and establish agencies for the carrying
on of the same. Head office, Toronto. Capital Stock,
$250,000, in 2,500 shares of $100 each.

The Essex Brass and Iron Company of London,
Ontario (Ltd.)—Letters patent have been issued under
the Ontario Joint Stock Companies Act, incorporating J.
Essex, A. T. McMahon, A. Richardson, H. Richardson,
1. Graves, G. Walters, H. W. Blynn, London, and R.
Fox, Lucan, under the above title, for the purpose of
carrying on a general brass and iron foundry business, in-
cluding the manufacture of all kinds of brass, iron and
other metal goods, electrical and other machines and ap-
pliances, and to act as general metal dealers and smelters.
Head office, London, Ont. Capital Stock, $30,000, in
600 shares of $50.

Emerald Phosphate Company.—This company has
been organized under the laws of the State of New York,
for the purpose of acquiring and working the phosphate
lands and mines formerly owned and operated by the
Ottawa Phosphate Mining Company, situate in the Town-
ship of Buckingham, County of Ottawa, P.Q., better
known as the Emerald Mine. Capital, $30,900 in shares
of $50 each, all subscribed. President, A. P. Strong,
Schenectady, N.Y.; secretary-treasurer, S. W. Jackson,
Schenectady, N.Y.; managing director, S. P. Franchot,
Buckingham, Que.; mine superintendent, Capt. R. Hen-
wood. Canadian office, Buckingham, Que.

Deadwood Mining Company.—Incorporated 20th
January, 1891.  Authorized Capital Stock, $25,000,
divided into 250 shares of a value of $100 each. $18,000
subscribed. Directors: A. D. Whittier, president.” W.
C. Haywood, J. E. Crane, J. A. Whittier, H. S. Sharpe.
Head office: W. C. Haywood, secretary, Victoria, B.C.
Formed to purchase, work and develop gold mines and
other mining properties; to prospect, negotiate for, take
up, license or lease, acquire, buy and sell the same, and
to do a general mining business. The property owned
contains 96 acres of gravel bar situate on the Fraser
river, near Lillooet, in the province of British Columbia;
ten men employed. Mine superintendent, J. A. Whittier,
Victoria, B.C.

The Crescent Gold Mining Company of Marmora
(Ltd.)—Application will be made to the Governor-Gen-
eral-in-Council to incorporate this company for the pur-
pose of acquiring lands in the Province of Ontario, and
mining for gold, iron or any other mineral therein con-
tained, and with power to erect milling and smelting
machinery, together with all other customary powers.
Head office, Malone, in the Township of Marmora, Ont.
Capital Stock, $250,000, divided into 2,500 shares of

$100 each. The applicants are: Peter Peterson, Charles
R. Hosmer, Robert Benney, Montreal; Herbert C. Ham-
mond, Toronto; John McFee, Belleville; Thomas Watson,
Montreal. The provisional directors of the company are
to be: Peter A. Peterson, Charles R. Hosmer, H. C.
Hammond, Robert Benny and J. McFee, all residing in
Canada.

The Londonderry Iron Company (Ltd.)—Theannual
general meeting of the shareholders of this company was
held on the r1thinst. The old board of directors were
re-elected without change, viz., Sir George Stephen, Bart.,
president; Sir Charles Tennant, A. S. McLelland, Glas-
gow; Hon. D. McInnes, A. T. Paterson, John Turnbull,
and R. McD. Paterson. The reports presented were of
a most encouraging nature, and the outlook for the coming
year is. very much brighter than it has been since the
organization of the company. A balance was placed to
the credit of the Reserve, and a considerable sum allocated
to improvements in the shape of machinery, plant, etc.,
which will materially increase the producing power and
the business of the company in the future.

Canadian Smelting and Refining Company (Ltd.).
—Letters patent under the Nova Scotia Joint Stock Com-
panies Act, have been granted, incorporating the above
company, for the purpose of buying, selling and otherwise
dealing in mines, mining areas, quarries, ores and mineral
substances of every description; to reduce and smelt any
ores; and to own and operate petroleum lands and wells,
etc., together with the usual powers as regards real estate
and financial operations. Head office, Yarmouth, N.S.;
Capital Stock, $100,000 of 100,000 shares of $1 each. The
applicants are: Edgar K. Spinney, Yarmouth, N.S.;
Edward S. Williams, Yarmouth; Steven B. Murray, Yar-
mouth; Albert M. Perrin, Yarmouth; E. Franklyn Cle-
ments, Yarmouth; George E. Lavers, Yarmouth; Joseph
R. Wyman, Yarmouth, and Herbert H. Brown, Glasgow,
Scotland.

The Toronto Mining Association (Ltd.)—Notice is
given that letters patent have been issued under the On-
tario Joint Stock Companies Act, incorporating the above
with power to (a) invite by correspondence and otherwise,
owners of property, prospectors and others who wish to
develop mining claims or to place them on the market,
to send to the association a description of the same, with
samples of such properties, to be examined ; and to
negotiate as agents for the sale or purchase of such claims,
mines or minerals after examination or further develop- -
ment. (4) To acquire, compile, publish and distribute
information received regarding mineral resources gener-
ally, all of which shall be open to members in good stand-
ing; and (¢) to establish connections to carry out the
above purposes, by forming branch associations, corres-
pondence and otherwise. Head office, Toronto. Capi-
tal Stock, $3,000, in 300 shares of $10 each. Those in-
corporated are: J. S. Lockie, C. S. Gzowski, jr., W. H.
L. Gordon, T. D. Ledyard, T. H. Smythe, C. G. Richard-
son, C. S. Morris, J.J. Gartshore, A. B. Barry, J. L.
Thompson, J. S. Monahan, A. S. Thompson, Toronto,
and T. M. Irvine, Peterborough.

The Ottawa Powder Company,—Application will
be made to the Governor-General-in-Council for letters
patent incorporating this company for the purpose of pur-
chasing, manufacturing and dealing in gun and blasting
powder, fuses, detonators, dynamite, nitro-glycerine and
other explosives and their constituents, and in batteries
and appliances used in connection with explosives. The
purchasing, manufacturing and dealing in all kinds of
machinery, plant, fixtures, chemicals, appliances and con-
stituents required in the manufacture and use of explosives,
and the usual powers as regards inventions, property, etc,
Head - office, Buckingham, Ottawa County, Quebeg,
Capital Stock, $25,000, in 250 shares of $100 each. The
applicants are: Adolph Lomer, Montreal; John F. Hig-
ginson, Buckingham; S. P. Franchot, Buckingham; John
F. Patton, Ottawa, and Walter A, Williams, Buckingham.
Adolph Lomer, J. F. Higginson, S. P. Franchot, J. F.
Patton and W. A. Williams to be the first or provisional
directors of the company.

The Golden and East Columbia Railway Company
(Ltd.)—Application will be made to the Dominion Par-
liament for the incorporation of the above company with
power to construct and operate a railway from the inter-
national boundary at or near the intersection of the same
by the Upper Kootenay River, and from thence in a
north-easterly direction, following the valley of the Col-
umbia River to Golden City, and thence continuing up
the said valley to the Boat Encampment at the mouth of
the Canoe River, in British Columbia, with power to con-
nect with any line or lines of railway, with all powers ccn-
ferred by the ‘‘Railway Act;” and to construct and
operate telegraph and telephone lines; and with power to
buy, lease, acquire, sell and mortgage land and real es-
tate, including coal and other mineral lands and mines;
and to mine coal and other minerals; and to manufacture
and to sell the products of such mines and lands; and with
power to purchase, construct and erect machinery and
plant for the smelting, reduction, or other treatment of
mineral ores of all kinds. Head office, Calgary, Alta.

Drummond McCall Pipe Foundry Company.-—
Notice is given that application will be made to the
Governor-General-in-Council for letters patent incorpor-
ating the above company, with power to manufacture cast
iron water, gas and other pipes, and all classes of foundry
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work; to deal and trade in the same and all material re-
guired for the said manufacture and all the various pro-

ucts thereof; to acquire, purchase, lease or license all
kinds and descriptions of machinery, devices, systems,

rocess or invention, whether patented or not, designed
or or adapted to the manufacture of the aforesaid articles;
to purchase lease or otherwise acquire any real or personal
property, rights or privileges which may be deemed neces-
sary or convenient for the purposes of carrying on the
business of the company, and generally to do all such
other things as may be required or are incidental to or
conducive to the attainment of the objects aforesaid, or
any of them. Head office, Montreal. Capital Stock,
$60,000, divided into 500 shares of $100. The applicants
are: G. E. Drummond, J. T. McCall, T. J. Drummond,
“Montreal; T. F. Griffin, Detroit, Mich.; D. H. Gilbert,
Lachine, P.Q., of whom G. E. Drummond, J. T. McCall
and T. F. Griffin are to be the first or provisional direc-
tors of the said company.

Montreal Water Power Company.—Notice is given
that application will be made to the Quebec Legislature
for the incorporation of this company with power to con-
tract for, construct, operate and maintain a system, or
systems of waterworks, for the supply of water to cities,
towns, villages and other municipalities, corporations and
individuals in the Province of Quebec, and for said pur-
Ppose to construct all necessary works upon the rivers and
streams in the said Province; to contract for, construct,
operate and maintain a system, or systems, and for the
supply of electric light and power within said Province,
and for all the aforesaid purposes the company will ask
that the powers granted by section 5132 of the Revised
Statutes of the Province, to railway companies, in so far
as the same can be made to apply to the proposed com-
pany, be incorporated in the letters patent, and that
where reference is made, in said section, to the line of
railway and works, that in so far as the proposed company
is concerned, the same shall be construed to mean lines of
Pipes and wires and the works of said company, without
prejudice, however, to rights which said company may
acquire under section four, of chapter five, title one, of the
second book of the municipal code of the Province.
Head office, Montreal; Capital Stock $2,000,000, divided
into 20,000 shares of $100 each. The applicants are:
Thomas J. Drummond, Raymond Préfontaine, Q.C., Mon-
treal; John F. Moffet, Watertown; E. C. A. Woltmann,
New York; Richard White, Montreal; George E. Drum-
mond, Montreal; James T. McCall, Montceal; H. C.
Hodgins, and Charles T. Moffet, Syracuse N.Y.; John
V. Clarke, and George T. Keith, New York. T. J.
Drummond, R. Prefontaine, G. E. Drummond, J. F.
Moffet, E. C. A. Woltmann, Richard White and H. C.
Hodgson are to be the first or provisional directors.

The Wahnapitz Nickel Company (Ltd.)—Appli-
cation will be made to the Ontario Legislature for the in-
corporation of the above company, to acquire and other-
wise deal in mining claims and mines in the District of
Algoma and elsewhere in Ontario; to operate mines and
smelt and refine minerals. Head office, Toronto. Capi-
tal Stock, $150,000, in 6,000 shares of $25 each. The
applicants are: O. J. Wells, G. B. Foster and T. W. H.
Leavitt, all of Toronto, who are to be the first directors.

The Dunnville Natural Gas Company (Ltd.)—This
company will make application for incorporation to the
Ontario Legislature for the purpose of boring and drilling
for natural gas, and supplying the same, etc., in Dunn-

- ville. Head office, Dunnville, Haldimand county. Capi-
tal Stock, $5,000, in 200 shares of $25 each. Applicants :
F. J. Ramsay, G. A. McCallum, G. S. Middaugh, R. F.
Lattimore, J. Brown, J. Nichol, H. Penny, L. A.
Congdon, J. Taylor, J. A. McIndoe, J. H. Smith and
‘W. D. Swayze, all of Dunnville, who are to be the first
directors.

The Farmers’ Natural Gas and Oil Company of
Gosfield (L.td.)—Application will be made to the Ontario
Legislature for the incorporation of this company, for the
purpose of acquiring land in the county of Essex and else-
where, and sinking wells for natural gas or oil therein;
for refining the products and using or supplying them for
manufacturing purposes, with the customary powers.
Head office, Windsor. Capital Stock, $100,000, in 2,000
shares of $50. Applicants: H. H. Lypps, township of
Gosfield South; J. G. Leggatt, . A. Smith, A. H. Clarke,
‘Windsor, and C. H. Delisle, Walkerville, all of whom
are to be the first directors.

The St. Catherines Hydraulic Improvement Com-
y (Ltd.)—Application will be made to the Dominion
arliament for the incorporation of the above company,
with power to develope and improve manufacturing in-
dustries, water power and hydraulic privileges in the
counties of Lincoln and Welland, Ontario. Also to con-
struct and operate hydraulic machinery, etc. Head office,
St. Catherines, Ont. Capital Stock, $40,000, in 4,000
shares of $100 each. The applicants are: G. K. Peterson,
C. J. Benson, S. Montgomery, S. E. Lindsay and H. G.
Hunt, all of St. Catherines; of whom G. F. Peterson, S,
Montgomery and S. E. Lindsay are to be the first
directors.

Latest Stock Quotations of Canadian Companies in
o England.
Price.
Excelsior Copper, Limited, £410,738 fully-
paid sharesof £1 .... ......... .....
Nicola.,£Limited, #£35,000 fully-paid shares
of £1
Shuniah Weachu, Limited, £99,888 fully-paid
sharesof £1.................... .....
Silver Wolverine, Limited, £68,465 fully-paid
sharesof £r.........................
Tilt Cove Copper, Limited, £160,000 fully-
paid sharesof £2.....................
Ditto, £80,000 514 per cent. debentures.. .
General Mining, Limited, £219,752 fully-paid
sharesof £8................... ...,
Low Point, Barrasois and Lingan, £509,100
fully-paid shares of £f100..............
New Vancouver Coal Mining and Land,
Limited, £185,000 fully-paidshares of {1 3 1
North-Western Coal and Navigation, Limited,
£160,500 6 per cent. debenture coupons,
June 30and December 31 ; principal 1904 ——
Ditto, £149,500 fully-paid ordinary shares of
o
Ditto, 4900 fully-paid deferred shares of
AI00. i e
Sydney and Louisburg Coal and Railway,
Limited, £50,000 cumulative 10 per cent.
first preference shares of £10, £6 paid .. 8%
Ditto, £14,560 fully-paid non-cumulative 6
per cent. second preference of £10...... 3 s
Ditto, £250,000 fully-paid ordinary shares
of £10. ..ol ¥ ¥
Anglo-Canadian Asbestos, Limited, £11,500
fully-paid sharesof £2................
Anglo-Canadian Phosphate, Limited, £46,510
fully-paid preference shares of £10......
Ditto, £25,000 fully-paid deferred shares
of £10.. it iiiieiiinn
Bell’s Asbestos, Limited. £140,000 fully-paid
shares of £5.....ooveiiiiiinnn.n...
Ditto, £68,400 debentures, § per cent.; in-
terest January 1 and July 1............
Canadian Phosphate, Limited, £100,000 fully-
paid sharesof fx.............. .. ...
Genera] Phosphate, Limited, 5 per cent. ordi
nary shares of £10, £2 paid...........
Ditto, £5,000 fully-paid founders’ shares of
10
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Western of Canada Oil, Limited, £200,000
fully-paid shares of £100..............
Ditto, £99,850 fully-paid shares of £50...
Western of Canada Oil, Limited, £199,700
.12 per cent. debentures of £100........
White’s Asbestos, Limited, £20,000 fully-
paid sharesof £1 ...................
Ditto, £15,000 shares of £1, with 15s. paid ——

Excelsior Copper.—Registered September 26, 1888.
Accounts to December 31 submitted in April. No divi-
dend yet. Liquidation and reconstruction have been de-
cided upon.

Nicola. —Accounts to December 30 submitted in Nov-
ember. No dividend yet.

Shuniak Weacku.—Accounts to November 20 submitted
in February. No dividend yet. Shares for £12,870 held
by the Company.

Silver Wolverine. — Registered October 19, 1888.
Annual meeting to be held about March 1891.

Tilt Cove.—In March, 189o, the properties were leased
for 99 years to the Cape Copper Company, Limited, at a
rent of £4,400. The Cape Copper Company advance
£15,000 at § per cent. interest, and when this is repaid
out of profits; surplus profits are to be divided equally be-
tween the Cape Copper Company and the Tilt Cove
Company. The lease may be determined by the Cape
Copper Company at any time on twelve months’ notice.
Accounts annually to March 31 submitted in November.

General Mining.—Accounts to December 31 submitted
in April, but an interim meeting is held in November.
Dividend for 1884, § per cent.; for 1885 and 1886, 3%
each year; for 1887, £4 13s. 9d. per cent., and for 1888
and 1889, 33{. Reserve fund, £29,850.

Low Point.—Accounts to December 31. For 1887,
1888, and 1889, 5 per cent was paid each year on the
ordinary shares publicly held; for 1888 the ordinary
shares issued to the vendors got 3% per cent., and for
1889, 2.

New Vancouver Coal.—Reconstructed in 1889. Ac-
counts to June 30 and December 31 submitted in Novem-
ber and May. For the two half-years to June, 1889, ;5
per cent. per annum was paid, and for the two half-years
to June, 1890, 4. Debentures, £57,700.

North-Western Coal.—The deferred shares receive no
dividend until 15 per cent. per annum (cumulative) has
been paid on the ordinary. Accounts to June 30.  Divi-
dend for 1887-8 and 1888-9, § per cent. per annum.

Sydney and Louisburg Coal.—Accounts to December
31 submitted about May. In respect of 1889 15 per cent.
was paid on the first preference, leaving arrears of 50 per
cent.

Anglo-Canadian Asbestos.—Reconstructed in
Debentures, £3,450.

Anglo-Canadian Phosphate.—The preference shares
rank first for 7 per cent., and after a like rate has been
paid on the deferred shares, both classes rank equally.
Accounts to November 30, submitted in May. No divi-

1889.

dend yet on either class. Debit to profit and loss on Nov-
ember 30, 1889, £4,784. One of the mines has recently
been sold and another leased. .

Bell’s Asbestos.—Accounts to December 31 submitted
in January. Dividends for 1888 and 1889, 22} per cent.
each year. Reserve, £5,000. The debentures are re-
deemable by 1913, by annual drawings at 11§ from a
sinking fund, which the directors may increase.

Canadian Phosphate.—Accounts to November 30 sub-
mitted in February. Eleven months to November 30,
1888, resulted in a profit of £2,576. which was_can'led
forward. A dividend of 6d. per share is to be paid Nov-
vember 1, 1891.

White's Asbestos.—Registered April 9, 1889. Accounts
submitted on December 3I. ]Eiquidation has been
decided on. See meeting of company in this issue.

T o T

The Profits of Coal Mining.

What the exact average profits realized on coal mining
may be there are, unfortunately, no means of ascertaining.
The individual profits of an individual colliery are, of
course, supposed to be ascertained and stated from time
to time in the reports of limited liability companies, such
as North’s Navigation Collieries and others. But these
seldom provide a guide that can claim to be trustworthy
to the matter in hand, since many of the chief coal-owning
concerns—such as the Ebbw Vale, the Blaenavon, and
the Rhymney companies, in Wales; the Consett Company,
Bolckow, Vaughan and Company, and other coal owning
concerns in the north of England; and still others in other
localities—carry on the coal business simply as an adjunct
to another and, to them, more important enterprise, such
as the smelting of pig iron, or the manufacturing of steel.
The largest coal owning concerns do not state the profits
or losses—as the case may be—derived from coal mining,
as such. But it has been found, again and again, that Fhe
ownership of collieries, in connection with manufacturing
businesses, has not been a source of profit. This fact has
been made apparent within the last year or two in the ex-
perience of two of the largest manufacturing concerns.

There is one set of returns that ought to be very
valuable for the purpose of determining the profits
realized in the coal industry from year to year—the
returns of the gross annual value of the profits, &c., of
the mining industries of the United Kingdom assessed
to income tax. It is, of course, well known that the
income tax returns specifically deal with iron and steel
works, mines, railways, quarries and canals as industrial
enterprises, but as the returns that relate to mines.fall
to make any distinction between coal mines, and mines
devoted to iron, copper tin, lead and other minerals, it
is impossible to say how far the incorporation of the
returns relating to the last named minerals would be
likely to influence the general result. They are, at any
rate, of sufficient importance to render it quite unsafe
to generalize on the subject from the point of view of
any single mining industry, although coal may be
regarded, in reference to British mining, as the London
and North-Western Railwvay is in reference to British raile
ways generally—that is to say, as the controlling factor,
Taken for what they are worth, subject to the vitiating ele-
ment just pointed out, the income tax returns show that in
the United Kingdom the mining industry—and presumably
the coal mining industry in particular—has been one of
diminishing profits over a considerable series of years.
The profits in some years would appear to have averaged
asmuch as 2s. 6d. per ton, while other years they have fallen
to 8d. and 9d. per ton, and the latter figure has been the
usual average up to a year or two ago, including all min-
erals, so that it may be taken that for coal, the cheapest
mineral of all, taking it all round, the average rate of
profit must have been very low indeed. It has been much
the same in reference to the most closely-allied industry—
the iron and steel trades—the available income-tax re-
turns showing that the average profit per ton of iron and
steel produced was asmuchas1ss. 10d.in 1874, and fellfrom
year to year during the fourteen years that next followed
until in 1888, the average profit—that is, of course, tak-
ing an average of the three preceding years, as required
for income-tax purposes—was not more than 1s. 10d. per
ton. It is true that in spite of this diminution of profit,
there was in the iron and steel, as in the coal industry, a
large increase of production, the total quantity of pig iron,
finished iron and steel of all kinds manufactured in the
United Kingdom having advanced from 9,121,000 tons
in 1874 to 13,235,00 tons in 1888. But here, again, it is
safe to say that it was not the actual profits made in the
business so much as the hopes of better things to come
that induced a development which, whatever its conse-
quences may have been to the manufacturers themselves,
has undoubtedly been of great value and importance to
the public in general.

The present position of the coal trade is one that may
be fairly regarded as satisfactory from the coal owners’
point of view, except in reference to the future of labour.
It is hardly to be expected that with a tendency to reduce
the consumption of coal all round, the present range of
prices will be long-continued, and if it should be found
necessary to reduce the coal owners’ profit, the wages of
labour must proceed parZ passu. So also with the profits
of the middleman, which have been much larger than
the public are aware of, and especially in the London coal
trade. The middleman is generally safe, for the business
that he carries on neither reqnires the capital, nor involves
the risks that attend the responsible and onerous business
of the coal owner. The future price of coal is, of course,
a very uncertain quantity, but it is hardly likely again to
reach the low level of a few years ago.—Colliery
Guardian.
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An Improved Ventilator for Mines, Tunnels, Etc.

Knowing the keen interest that is taken by our readers
in all matters appertaining to the ventilation of mines, we
have much pleasure in presenting the following illustra-
tions of the well known Champion Ventilator, or Murphy
Fan, patented by Mr. I. Murphy, and manufactured by
the M. C. Bullock Manufacturing Company, of Chicago,
who are the exclusive proprietors of all rights regarding
it.  The chief merits of the fan rest upon the following
points :

1st-——Compactness ;

2nd—Adaptability to conditions, allowing it to be
placed in the most advantageous position ;

3rd—That the current of air from the fan can be re-
versed at one operation as often as circumstances require
it, making a blower or exhauster, as the case may be.

This may be done in a minute or two without stopping
or in any way interfering with the running of the fan.

This alone is of the
greatest importance,
as has been proven in
many cases, in keep-
ing the hoisting shaft
free from ice, clearing
away blasting smoke,
and, in one instance
a mine fire was smoth-
ered by its assistance.

The Champion Ven-
tilator in its original
form has long been
well and favorably
known to the public
as a most efficient and
economical ventilator,
having been awarded

United States Cen-
tennial Commission,
where it entered into
competition with fans
from all parts of the
world, while numer-
ous letters from users
attest its worth.

There were, however, some defects inherent in that
form, among them being the excessive size of the casing,
the difficulty and awkwardness of manipulating eight
doors every time the current was changed, the length of
the shaft between bearings and consequent bending and
vibration when run at high speeds ; while the height of
the shaft above the ground made any other connection
than belting nearly impossible.

An inspection of the figures produced below will
demonstrate how these defects have been overcome.
The casing is reduced in size, rendering it easier
to place under ground. In changing the current
it is only necessary to turn the hand wheel in one or
the other direction.

The shaft has been much shortened by placing the
two fans side by side, forming one, and carrying the
bearings inside the casing ; and in addition it has
been increased in diameter, thus very much reduc-
ing, if not entirely removing all vibration, no matter
at what speed the fan may be run.

Its location near the ground makes a direct con-
nection to the engine an easy matter.

Not only has the fan been reduced in size of casing,
but the shipping weight has’ been reduced and the
efficiency increased.

With these few remarks we come to the machine
under consideration.

The casing, or exterior frame, which is shown in
figure 1, forms a foundation for the whole machine,
Its width is about double that of the hood, and it is
in the form of a box without top or bottom. The
diaphragm forms an air-tight top or bottom as it is
turned to either position, and blows air duwn, as
in figure 3, when the bottom, or exhausts air from
below, as in figure 4, when the top.

It is often desirable to blow the air into the mine, as
in winter, blowing the cold air down the air shaft, displacing
the warm and impure air, which escapes up the hoisting
shaft and keeps this clear of allice.  This is accomplished
by turning the hand wheel in such a direction that the
hood is rotated until the opening is down, as in figures 3
and 5, and the diaphragm forming a bottom to the casing.
The air then enters the casing, passing through the cir-
cular openings in the hood ; enters, then passes through
the fan to the air shaft as shown by the arrows.
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To reverse the current, turn the hand wheel in the op-
posite direction, thus turning the hood with the mouth up

and the diaphragm forming the top to the box. The air
from the mine and air shaft then passes through the fan,
and escapes upward to the atmosphere.

Figure 2 shows the construction of the fan wheel so
well as to need but little description. It is really two
fans joined together by the commen centre ring ‘‘g,”
which is a solid plate. The two outer rings have open-
ings through them very considerably larger than usually
made to admit the air to the interior of the blades, from
where it passes outward, propelled by the blades, the fan
running in the direction indicated by the arrow.

The blades *“f’ have such a curvature as to propel or
lift outward the maximum amount of air with the mini-
mum resistance and consequently minimum expenditure
of power.

The radial arms ¢‘a,” supporting the outer rings and
blades, are wider than ordinarily made, and are set at an
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A GEXNERAL EXTERIOR VIEW.

angle with the plane of motion. This stiffens the fan
and gathers the air inward, thus obviating all pulsations
of the air in the interior before it reaches the blades.

In the construction of the hood or inner casing, and
the necessary modification of the casing or exterior portion,
;ests the chief improvement of the ventilator over the old
orms.
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FIG. 2.—TH= FAN WHEEL.

It is shown in figures 3 and 4 and in section in figure 5.
As shown in the cuts, the fan is set to one side of the
centre of the circular portion, so that the outer circum-
ference runs near the hood ; in addition, in the larger
fans, a packipg block is placed at the nearest point.
This prevents a leakage and circular motion of the air
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round and round in the hood. In the side of the hood
are two circular openings corresponding to the openings
in the fan, and again packing is put between the fan and
the hood, shown by tﬁe ledge in figure 2, and the fings
inside hood in figure 5.

This hood and attendant diaphragm, (shown at the
sides in figure §), are hung on bearings, whose centre cor-
responds with the centre of the fan shaft, and which
bearings rest in brackets cast with the base of the fan
shaft pillow block. Thus this hood may be revolved
around the fan without stopping it, changing the current
at will from blowing to exhausting.

The diaphragm coinciding in either position with ledges
on the inside of the casing, forming a tight joint. This
operation is accomplished by turning a hand wheel at the
outside and end of the casing, shown in figures 3, 4
and 5.

Figure 4 is a sectional elevation. In this the arrange-
ment of the various Darts are shown, the machine being
used to exhaust the
air from the mine.
The last cut depicts
a vertical section
through the centre
of the fan, showing
the internal structure,
the placing of the
radiating [arms, sup-
ports, etc.

The ventilator may
be located as shown
in res 1, 3 and 4,
at the side of the
air shaft and con-
nected to it by
an air-way. This
leaves the top of the
air shaft unobstructed
in case of an acci-
dent, for the air-
tight doors should be
made to open out-
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ward.
In case the boilers
are some distance

from the shaft, it is
only necessary to extend and cover, air-tight, the
air-way which may be of almost any length.

In a mine operated through drifts, the ventilator
may be located at the side of the opening of one
and connected by an air-way and trap-doors as above.
Or when desired, it may be located at the side of an
underground passage, and if this passage is a roadway,
separate the fan from the roadway by an air-
tight partition and make in the roadway a lock
of sufficient length to contain as many cars
at one time as the business requires, and of
course opening only one door at a time, to prevent
leakages.

In a drift mine the lock may be made at the mough
of a drift, and the drift is then a roadway and
air-shaft combined.

For underground work four or six-foot fans
are probably the most desirable.

Full and complete erecting and locating instruc-
tions are furnished with each fan.

This ventilator is particularly adapted for ven-
ilating all kinds of public or private buildings,
removing noxious gases from chemical and other
works, removing the dangerous explosive dust from
flour mills and grain elevators, producing artificial
currents in dry-kilns, etc., etc. It may be used
either as an exhauster or a blower, as the case
requires, and its peculiar construction insures the
moving of the greatest amount of air with the mini-
mum expenditure of power.

Particular attention is given to these ventilators
in the use of the most suitable materials, the con-
struction on a scientific and mechanical basis, and
the careful balancing of the hood and fan ; every-
thing being tested before leaving the works, and a
smooth and handy-working apparatus insured.

Their utility is attested by many letters from prominent
American firms, to whom, in every instance, they have
given perfect satisfaction ; in one instance, as has been
before mentioned, a mine fire was put out by the aid of
the fan, which otherwise might have been difficult to
subdue.

We commend the following tables to the consideration
of our readers :—



48 THE CANADIAN MINING AND MECHANICAL REVIEW,

%z ron
svorLatoaa | 3 |2 888 31 |£95
JOWHIRAN | o | N == = jala
W g
= s3t
. avoms | 8 |ooamng (238
5;1 40 wLoNaT | 9 g%
" 3 Exa
bt - E'n-:”
& . 3%
. »> 1=
gl 4 NIANIILD g U
8 doyatanvia | g [ ez DT 1ELE
< = & g
ol w & a M g?
[ ) a|neeyag s &
; o 2 : 250
- [+ Er e
w - & = st
> . il
P : “13K¥d | 8 | e« woow o 333
Off © |axoaaa 1us | = = 223
&l 5 [soxowuaroua| z 54
sl < . =52
[P : i
; g 2 B Z|mmovom| 2%
—cw P2
ol © S £ | meonao [EST
n =<2 tn 823
o] A R N ;-3 al
‘g e E Z | Twavan 1752
[72] Vs
Q A o el vnoemnjSEL
[+ 2 o 3, - O ‘75
[N 2 e °
: o] e W 2 S
ElE | £ |£]E9-SST[
o=
wll 2 g |g|wweoes|siz
%, b ] £ET
% . 7] s - s
% i B8 = RS
SIDE ELEVATION, WITH PART OF TIHE SIDE REMOVED TO SUOW THE HOOD, ALSO SHOWS POSITION wll 5 5 S|mngnwneiesy
OF PARTS WHEN THE FAN IS A BLOWER. oll © Z : | cerncrenr |5 ot
&l g
0 o 2l mmooslgss
- s
m) s
2 z¥s
N cqazas | B [opmweg (558
n sga10 a1y | X RO ¥=ga |33
= % asvidsia | & | FRESHE TS
it n agisisausa | £ SE 3
i ) -
i i > L%
[} s z By
i al 8 azass | Z | RRE8 AR et
Ol @ {R¥andrvga | ow E“%..:‘f:‘f:f’: v S
| Al = lyosonmmgo | 2[5 dox
'} § 2 |sairavazdas | K igz
I o P z Ezp
< ) v 2':'_- .
| “LVHS Nva <3 §3 T 5‘_:_‘;_‘?5
40 s.\?‘l.v.n'x\l ZI8GaNAT £
-oaas 20 o | 8 1oiE
= R
— S362
= KTSE3
“qaanmnvd | Bl qowown e 2522
40 wardnv | ¥ iata il o3
, > T
-10 HAISL90 | 2 EEE

Table of the Force aud Velecity of Wind According
to *iutton's Experimeants.

PRESSURE. VELOCITY.
Character

_WOfthe
0 Wind according

In In 1 In '_—:—!J to

n ) .
Lbs. PerlInches offFect PerMiles Per| Rouse.and Lind.
$q. Ft. | Water. | Scc. | Hour,

.1 .010926] 7.87 5.37 | Gentle Wind.,
.25 .0481 12.90 8.79 | Plcasant Wind.
.5 0063 1 16.18 | 11.03 | Fresh Breeze.

H <193 24.33 | 16.60 | Brisk Gale.
2 .355 34.17 | 23.30 | Very Brisk Gale.
3 578 | 4169 | 27.77
4 770 | 48.00 | 32.73
g | . , pomreyrs 3 963 53.55 | 36.51 | tigh Wind,
iy I 6 1.155 { 58.55 | 39.92
» 7 1.348 63.15 | 33.06
$ 5541 | 67.43 | 45.97
9 1.733 71.453 | 4S.70 | VeryHigh Wind.

10 1.926 75.22 | 51.28
11 2.118 75.22 } 53.74
12 2.311 78.82 | 356.07
b A 13 2.504 S2.20 | 58.32

Fia.5. 14 2.696 | 85.54 | 00.48 | Stormor Tempest
VERTICAL SECTION TIIROUGH CENTRE OF FAN.
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‘The Rotary Magnetic Separator.

The use of the magnet in scﬂ)amting magnetic iron from
the maguetic substance with which it 1s mised, is not new.
An apparatus which will operate under practical condie
tions at a commercially possible cost is, however, a thing
of recent date.  Such a machine must be simple in ity
construction, continnous and certain in its action, and
capable of handling the ore when wet. The Rotary

Magnetic Separator, illustrated in the accompanying cuts,
the Can~dian patents for which are controlled by Erastus

3

Wiman, fulfills alt these requirements, and is expe ted to
separate the ore at such a small cost per ton as will render
available the vast beds of maguetic sand about the Lower

St. Lawrence, and bring the concentrates of many low ‘
grade maguetic ores into the market. A large plant has
been built at Lake Hopatcong, in the State of New Jer.
sey, and will soon be nning. Referring to the drawings,
- 1s a magnetic wheelh  As shown, the wheel o is form.

ed of soft metal to be magnetized from aneatrancous gen. !
erator, and esert a magnetic influence only while the
machine is in operation,

Olwvinusly, however, the wheel l

 may be formed to retain its magnetism and thus be per-

manently magnetic.

The wheel 4, as illustrated, comprises a spool, », of
readily-magnetizable metal, the heads, ¢, and ¢z, being
of considerably preater diameter than the bady portion, g,
and being provided with off-sets, o, in their inner edges.
The relative diametrical and longitudinal dimensions
found best for its purpose are in the proportion of four to
five.

The shaft, », should be hollow, as shown, part way
through from one end, to enable the terminals of the in-
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sulated wite, m, with which the spool is wound up to the
off-sets, ¢, to be led through it to the transmitter, /7,
which, as shown, comprises a disk, Z, of hanl vublber on
one end of the shaft and surrounded on apposite sides of
the center of jts periphery wath metal bands, 2 and 4,
to which, respectively, the termunals of the wive, m, are
connected,  The opposite end of the shaft may carry
the means for transmitting mation to the wheel  sueh as
the beltpulley, Z—and cunent is supplied to the wheel,
A, by means of beushes applied 10 the bawds, £ awt »,
The heads, ¢ and g4, utl the spoal, r, ate extended by
the metal bars, fand /7, which constitute the poleqeces
extended from the oppusite ends of the spual, and ase
insulated from each other and cawsed o alternate between
the heads and thus cross the plne in wiveh the wire,
m, is wound. ‘The bars, /7. extend foon the head or
positive end, ¢¢, being titted inta the ey eetive oflset, o,
where each is secured by an son screw, ¢, and each har,
/. reaches short of the opposite Lead or negativ « pale.
piece, ¢, insulating picces (brass), o, bomg ywerted
between the ends of the bars, 2, and the hea?, g2, to
which the said bars are sceured thiongh the insulating
picces by brass serews, ez, The bars, £, which al* mate
around the wheel with the tars, £z, estend trom the off-
set, o, in the head, ¢, being secuted thereto by
iron screws, ¢, and insulated from the  oppesite
head, g7, by interposed picces of insulnting material
(brass), 7, through swhich the bais are secured 10
the adjacent head, ¢z, by birass screns,
scen that the poles of the magnetic wheel are extended
across its periphery, and the magnetic tield 1s around the
two Iateral edges and the end of each bar, / and f2,
These bats are preferably parallel with each ather and ex.
tend paraliel with the Yody portion, g, of the spool: but

Recent Improvements in Canadian- Made
Mining Machinery.

The Ingersoll Rock Dsill Company of Canada have
completed and are now weeupying thear new brick factony
Luilding on St James drevt, Monteeal, )

The mcrcaung demand for mining and  quarrying
machinery, has necesatated the condruction of a two.
story brick factary, 200 fect long, an Si, James stieet, by
63 feet deep, ddireetly on the Gaand Trunk railway ani
within an eighthof a nle of the Canaian Pacific railway.

The factory has been eqpippust with a complete plant of
new wachine 1ools ard a 3o tan travelling erane, and is
lighted Ly an independent meandeseent cleettic plant.

The forge department i< provided with a power bamner
and four targe forpes,

|
!

It will thus be |

e

regularity in the direction of their estension is not of great
impartance, provided they extend crosswise (at any de-
sired angle or angles), of the plane of the cireumference
of the wheel.

C is the endless apron of any sutable non-magnene
matenal as canvass or rubbee sarronnding the wheel, o,
which is journalled in an appropriate fixwe, 72, support-
g a roller, /¢, around whieh the apron or bel, €, is
abso p.’\\\t‘(l.

Fosa nffleaduet, and £ a hopper. The wet crushed
ore falls flom the hopper, Z, o the rifle duet and is
cartied an by Bow of water into contact with the magnetic
wheel, . £, A\ the ore tubles dovwn over the riftles in its
vehicle of running water, the particles roll loosely over
ane aneth roand every magoetic particle has full oppaors
tunity to obey the lan of magnetic attraction and fy o
wnding the magoetic wheel. The none
magn-tic § aticles are rapidly carried away by the con-
stamtly flowing current of water.  “The wheel tutns to the
lett, Fig. 1, as shown by the arrons onthe belt, so that if
any nop-magoere paticles are mised with the magnetic
masses degenited o the Lo, these panticles are washed
ont as the mass is cartied ap by the wheel agase the
downward flowing current of water. “Lhus a practically

nmre deposit of magnetre praicies is canicd along on the

Lcll over the palley, 7220 down into the suice-box, ¢,
where it is washed off and -eitles 1o the bottom,  The
cleaned belt retuens over the jalley, 22, and the idler, ¢
tu the ytHeduct o take up a new charge.

The manner of wagnetizing the Wheely o0 will be
readily underdtand,  The Laushs (not siown), applied ta
the bands, 7 and & are the tenminals of an eaternal elec-
triv cirenst supg Bed from any proper source of cleetric
energyy sichas actinde dyname, sand the wire, s, of the

SERGEANT'S PISTON INTET COLD-ATR CVLINDER,

The superintendent in charge of constraction is an
American mechanic, wiine eapericnee was acquired
the pumping engine works of 1. R, Warthingon X Co,,
and in the New York factory of the Ingersoll-Seizieant
Rock hill Co, His ten years expenence in the con.
stiwetion of air compressing, tock deilling and hoisting
machinery, united 1o a large previous acquaintance with
the practice of the hest Amenican shops, fursishes 3 sufli-
cient guarantee of the standard of worthmanship that will
he maimiained,

The Ingersoll Rock 1%il Company of Canada isdiceetly
associated with the Ingersoll-Nergeant Drill Company o)
New Vaork, and the farner company has now completed
araangements for putting upoty the Canadian marhet all
the inventions an«; improveients in air compressing and

wheel, L4, is thus rendered a }mnion of this circuit, ant
the whole soft iron structure of the wheel becomes a mag
net. Many different forms of maguetic wheel have beer
devised by the imventor, and it is not yet decided whict
will be most generally adopted, but the principle of opera
tion of the machine is the same with all,

What the Rotary Magnetic Ore Separator accomplishes
in the shape of separation, especially in the reduction of
phasphorus, is shown in the following analyses:—

Low Gravrg Qkr prost LANCASTER, DA,

e, Concentrales,
lron, 19.04 71.31
l‘)m:phunu. g1 0.016
Sihicy, $7.93 r.04
Cndeternnned, 15.62 0.84
LoNG Isnash Saxp,
Sand, Concentrates.
lron, 8.47 71.61
Phaosphorus, 0,0t 0.020
Sihea, 78.04 L%
Sulphar. w13 va8

Cran OrOnARD OrNs FROR NORTH CAROLINAL

Concentruates. Tailings.
Lran, J0.22 23.46
Phosphons, 0.016 0.035
Silica, 1.32 43.25
Sulplar, Tsnce. o.to

Hronsurn’'s Oks pROM NEw JERSEY,

Ore.  Concentrates.
N 63.44 69.76
Plo glors, 0.438 0.097
Satia, 792 10§
Salphae, Trace. Trace.
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rock (rilling machinery produced for the New York com-
pany by e Henry C Sergeant, the well knowa inventor
and pucsimdtic engineer, . .

The most imponiant of Mr, Serpeants recent tnventions,
the Sergeant Rock Drill and the Piston Inlet Cold-air
Cranpressar, are now wanufactured in all standard sizes
by the Ingersoll Rock Drill Company of Canada.

sergeant s Piston Tulet Cold-Air Compressor shown in
the vt (see perspective siew on back cover), posscses the
following important features:— . .

. The entive engine rosts upon 2 strong east-iton bed,
and Ieing thaus sclf-contamed cannat get out of line, it 1
quires no expensive foutdations, but if necessary can e
crected with perfect safety upon a timber framework sunk
in the carth,
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4. The Piston Inlet ColdsAir Cylinder is aradical im-
provement in air compressing machinery, highly increasing
the efficiency and cconomy of compression, at the same
time greatly simplifying the construction of the compres.
sor, dispensing, as it does, with poppet inlet valves, eages,
springs and levers. 1t may be brietly described as follows:
“The air piston is hollow, and is supplied with air through
the tabe shown in the sectional view, which passes through
the cylinder head and moves with the piston,  On cach
face of the piston is a ring inlet valve which adaits air to
alternate ends of the cylinder,

o The advantages of this construction are that cool,
dry air, free from dust or grit, can he led to the tubular
wlet from outside the engine room.

d. The admission of air being through a single wbe, a

constant draft of air 1 one divection, is created, which fills

the cvlinder at each strake
with air at _full atmospheric
pressuve. 1a all other come |
pressors theair must be start-
ed fruma state of rest and put
m motion through the inlet

fnlet areawith a smalt throw, quickly apening a large sup-
ply ports thus enabling the compressor to run at high
speed with full efliciency and wil}n safety to the quick
moving parts.

/o After twelve months continious running night and day
these valves, on being examined, have not shown the slight.
est evidenice of wear. ‘They are practically indestructible,

& Fhe nreater portion of the air eylinder heads in other
compressors is occupied by inlet valvess the piston inlet be-
sides dispensing with these calves admits u}
spaces as cold water jackets, presenting a cooling susface
t0 the compressed arr near the end of the stroke swhen it is
hottest.

the oylinder jacket, teaving at the end of the stroke but a
©osmall annular surfaces by sapplementing the eylinder
jacket with jacketed heads, the air is kept much cooler -

valves at each stroke, while
here 32 15 alivays moving into
the holloze piston,  Air having
weight, this uniform move-
ment gives momentam, sekick
sawses the qyplinder to be fitls §

of to tts fullest extent atf
eauk stroke.  Indicator cards
1aken on these eylinders show
that the cylinder is not only
fillud with air at atmosphesic
pressure, but the pressure
runs above the atmospheric

line to the same eatent that

it falls below in other com.
Prossors.

e. The ring inler salves
open antd close by the mo-
mentum imparted to them by
the twrement of the piston,
hence their position is alinast
instamtancously reversed at
the reversal of the stroke.
These valves admit of a lerge

The Kessler Electro-Magnetic Separator.

The mines of Mereadal, in Spain, praduce zing ore
tealamine) mined with oxide of iron, and the latter is
climinated by means of the Kessler clectro-magactic
separator. This apparatus is formed of a soft iron cylinder
subjected to the magnetising action of asolenoid traversed
by the current from a dynamo.  On this evlinder circulate
two endless ehains guided by 2 wooden roller s they are
formed of leather thongs joined by parallel soft” iron
tonzaes armed with numerous projecting points grouped
inonincunxes. A bronze float baard dircets and keeps
the orc on the chain which has hecome magnetised by
contact. A counterewcight lever regulates the distance
tetween the chain and the fleat board, and penits of the
latter semoving any obstacle which impedes the motion,
The magnetic particles of ore autach themelves to the
magnetised points of the chain, and are carried ronad il
they are outside the magnstic influence of the cylinder;
they then hecome detached and fall into a scparate come
pnment. A rotary dog's-tooth brush placed on the
e of the axis of the roller canses the grains of iran
which remained adherent to the chain to fall.  According
to the okl of the iton ore, the rotary speed of the cylinder
can be varied from twenty to thitty-five 1evolutions a
minwmic: 3°5 tons per hour can be casily treated with a
motor pawer of one-fourth of a horse onlv.  Thé produc.
twn of the current (20 ampéres, 20 volts) requires 2-horse
power, or 2°5-horse power for the whole working of the
:\)vpar:\m(. The cost of the Kesder scparator s about

.
~

- — o
The Munton Process of Rolling Tires.

The most noteworthy novelty in the mechanics of
metallurgy i the Munton process of rolling tires, which
ditler. materially from any system hitherto used. 1t may
be summarized as follows :—(1)  The ingot is cast with a
hale cored out large enough to adnit a small wll.  (2)
The ingot is heated and taken to the rolling mill, where
ns top. with its imperfections, is sheared off and the
bl left of a given weight. At the same heat and by
the same operation the bloom is also roughed out by the
toughing rolls of the mill and cdged down by horizontal
wll. (3)  The bloom is re-heated and placed in the tire
tolling mill, where it is rolled and finished to the exact
inade and omside diameter required.  Mr. Munton is
now rolling at Melrose, near Chicago, two and three tites
a1 one operation.  The ingot is parted or **slit™ in the
same mill by which the tires are rolled, and at the same
e, Two upright rolls are used, onc roll works on the
wsule, the nther on the ontside of the tire.  The outside
tlas driven. It has a sharply bevelled odge as a top
witer, a projecting flange as a central cutter, and a botiom
dange to support the hase of the ingot. Grooves are
Turmend in this roll at suitable places to shape pantly the
tzead of the tites.  The flanges all extend the same dist.
ance ouiward from the roli.  The inside roll has project.
g flanges 1o correspond with thosc on the oulsi«llc roll,
it shorter.  Mr. Munton has, morcover, patented im-
provaments on this process by which two or more tires
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SECTIONAL VIEW OF SERGEANT'S PISTON INLET COLD-AIR CYLINDZR.
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can be slit, roughed, and finished at:the same heat by
wing a separate finishing mill in conjunction with the
shitting and roughing mill, or four tires could be finished
at a single heat. A new and mare powerful mill than any
before construced is being made.  Its entire Tength will
be So fi. 3 its height, 44 ft. ~20 fi. below and 24 ft. above
the level of the ground ; its width, 21 fi. ; its calenlated
weight, 391 tons. The bedaplate will be built in six sec-
tions, with a whols lopgth of §4 ft. 10 in. and weight of
126 tons.  The inside presure roll will be 20 . in
dinmeter : its weight, 12 tons,  The edging roll will be
20 in. in diameter, its weight 8 tons. The pawer required
will be furnished by a pair of compound condensing
engines develsping 2,000-harse power at cighty revolu-
tions per minute, with an initial prossure of 100 5.3 the
diam-ter of the high-pressure cylinder is 28 in. and of the
low-pressure evlinders 47 in., by 48 in. stroke, The
engine <haft will be connected with the 17 in. wmain driv-
ing shaft, which carries a helical spur wheel of 71 in.
diameter and 29 in, face, which matches on the top with
a 63 in. helieal spur wheel to drive the 12 in. bottom
wdging shaft at ninety revolutions a minute. The 71 in.
sniir wheel also matches into a g8 in, wheel below it 1o
diive the 133 in. bottam driving shaft at sixty revolutions
a minuie, amd this shaft through 2 paie of witre gear
wheels of 60 in. diameter, drives the vertical cxterinr
pressure shaft of 1624 in. diamcter.  The mill will rough
ot four tires simultancously from the ingot, and will roll
hioops up to 12 1. in diameter.
———

Building of High Pressute Boilerz.

The methods emplayed by Messrs, Cramp in the build-
ing of large wnodern boilers, with thick plates for high
pressures, are thus describied:

The plates are, in the first place, pickled in a womlen
bath containing a § per cent. selution of sulphuric o
hydrochloric acid.  After remaining in the bath for about
six hours, they are removed and thoroughly scrubbed with
hickory broams, while a sitong stream of fresh water is
played upon them.  They are then immersed in ahath of
lime water to ncutralize any remnining acid, and again
washed with clcan water.  All holes are drilled, and the
cdges_of the plates are plancd and beveled for catking.
The shell plating is bent cold to the proper curvature i
the solls.  The flanging is done by a Tweddle hydraulic

flangcr, the plate being hicated to a bright cherrny-red,. A
lengeh of abowt 8 fi. can be flanged at cach heat.  Fur.

;::\cc mouth plates are flanged in cadt iron dics at a single
ct.

After the flanging of tube plates, cte., is completed,
they arc reheated, and the plates are straightened on acast
iron surface plate, and finally they are annealed by coaling
in the open air from a cherry-red heat.

The riveling is performed by a Tweddie hydraulic
tiveler, using a pressure of 1,500 Ib. per square inch on
the flange, which gives a stress of abont 5o tons on the
the rivet.  The stay tuhes are screwad into both tube
l\l:}lcs and expanded, the ends inthe comonstion chambier

weing beaded over.—Scientific American.

———

utilizing these !

The moving pisten continually euts off more of

than where the small anoular jacketed surface of the
cylimder ix all that is relied on for cooling, Indicator
cards taken on these cylinders show a pressure line nearer
the soticermral than i1 any other, except perhaps those
that inject water mto the ey linder.

Ao Ceenrance sprces are 1educed to @ minimum.  “There
are no countersunk spaces in the air cylinder heads for
inlet vahes, ondy a single annudar groove to tahe the face
of the ring inlet valve. This groove is covered by the
valve at the end of each stroke leaving no dead space.

4 The wbular inlet (hown in the cut), extending
through the eyvlinder head, serves as a bearing and suppost
for the piston, equalizing and reducing to a minimum the
wear in the air cvlinder, .

& Sergeants Automatic Regulator (shown in the ewt
attached 1o the side of the air cylinder), eftects a material
saving in steam conswmption, maintains a uniform air
pressre and preven*sthe compressor stopping on dead
center. The regulator isadjus e to any desired pressure,
and maintains this pressure w thout any attention from
the engincer. Ifthe consumption of compressed air de-
creases or is suddenly stopped, e.g., by the shutting off of
one or more ro -k dritls ina mine, the regulator automats-
catiyunioadsthe compressor withont wasteof compressed
air, stops compression and
throtiles  the steam  supply
down to a quantity just sufhi-
cient to-overcome the friction
of the bearings and to keep
theengine inmotion, Assoon
as compressed air is drawn
from the receiver, and the
pressure falls, the regulator
automatically throws the Joad
back upon the compressor
. e, e andagainbeginscompression.

s“;‘.:f:: r\f“p:i' ox .. The lxkl'\provgd Swivel
o i Crosshead is provided with a
vertical and lateral adjustment, so that any wear upon
the crosshead guides is compensated without carrying
the steam and air piston rods out of line, as is the case
in_othes compressors.  The cresshead guides have
twice the beanng surface of any other compressor.

m. Thelarge diameter of the fly wheels,and the Myers
Adjustable Cut-off attached to the steam cylinder, per-
mit an early cut-off and the highest steam economy.

The Penberthy Automatic Injector.

The Penberthy Injector Company, Detroit, Mich.,
have achieved a” world-wide reputation, as the manufac-
trers of the Penberthy  Automatic Injector.  This
injector was not kpown prior to 1887, and although but
four years have clapsed, they report sales to date between
39,000 and 40,000, 1t is used on the great lakes almost
exclusively, also on traction and portable engines, and in
all places where there is imuch jar or motion, its automatic
qualities heing such that the feed cannot be broken so but
that it will restart automatically.  This feature, together
with its simplicity of construction, the parts being remov.
able without disconnecting the injector, and its cntire
reliabitity as a boiler feeder has achieved for itan enviable
reputation,  This firm also manufacture a_jet pump that
is, for its particular uses, equal to their injector ; also a
very decided novelty in the shape of a spring covered oil

_cups a detailed description of articles manufactured by

them is condensed in one of the hand<omest pamphlets
ever shown to the steameusing trade, and will be sent to
any one interested, on application.

R

The Transmission of Power by Steam.—Professor
J. Herman Merivale (North of Eagland Institute of
Mining Engincers), states that since the publication of
the paper by Messrs. Liddell and Merivale, the steam at
Broomhill Colliery has been carricd a farther distance of
120 yards, making a total of 1,414 yards, from the boiler
at bank to the in-bye engine.  In the meantimg, the
author has made + smerous experiments upon the range
of pipes, and has also been in communication with Mr.
C. E. Emery, the managing engineer of the New Vork
Steam Company, which has in  operation  scveral
wiles of pipes, supplying steameponer and heats  From
the information thus oltained, an attempt has been made
to draw up formuly and tables, which, it is thought, may
he of valite in the desiga of similar instaliations,

The author states that the principal problems that the
mining engineer has to solve i steam transmission are:
(1).  tlow many cubic fect of watér must be cvaporated
at bank, and at what pressure, to supply the regular
rower to any known distance from the bhoiler?  (2).
\\’h:\l must be the sire of the pipes through which the
steam is to be conveyed, and the character and thickness
of their non-conducting envelope 2 (3). What protections
must be adopted to provide for the eapansion and con.
traction of pipes. and the collection of water an condens.
ation? These questions are discussed at length, and the
varions formule which may be wsed in solving thew are
set foith,  The author, in concluding, states that the
discussion which followed the reading of his first paper
showed that an impression prevailed that transmission
of power by steam (o long distances—say from 1,200 to
1,500 yards—was not cconomical,  If by this it is mercly
meant that there will he a loss in transmission of 30 or 40
per cent., the anthor agrees with this opinion 3 but if it is
mcant that tranamission by steam will not compare satis.
factorily with the altcinative systets of ropes or com-
pressed air, Le must differ from the opinion expressed.
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Iron and Steel.

Montreal, February 25, 1891. -Consideralile firmmess
has marked the course of the British pig iron market dur
g the past few weeks  For some time business has heen
reduced very greatly, but buvers are now heginning to
beheve that the depression has passed its worst stige, and
are more willing to pay enisting prices, while for forward
delivery advanced rates are being asked.  On account of
the closing down of nearly all Scotch furnaces, the fead-
tng brands such as * Coltness,” ** Sumnmerlee,” * Gart-
sherrie,” ¢ Calder,” ete,, have been altogether cleared
out, and it will take a little time before these furnaces
will be able to overtake the requirements of the founders
who use these special brands.  An arrangement has,
however, been comne to by which a few of the furnaces
such as ¢ Calder " and ** (Govan ” are being blown in, but
in face of the present high price of coal, a general resump-
tion is considered impracticable for some time to come.
Scotch manufacturers have, however, always considered
the Canadian market as especially their own, and there is
no denbt that they will make every effurt to supply the
demand for the well hnown brands ¢ Summerlee,”
* Calder,” ““ Cornbrae,” ete.,, on the opening of naviga.
tion, and cven to compete with .\mesican iron in Western
Canada,

*¢ Summerlee” iron is to-day, sclling at $23.50 ex-store
Montreal, and as it wauld be impossible to lay 1t down to
sell at a lower price, it is not likely that holders will
break the figure we have quoted, even for round lots.
Some holders have been inclined to fear American compe-
tition, but although this prevents them, at the moment,
selling their iron in Western Canada, the high rates of
freight to Mantreal and Eastern Ontario, will, for some
time at least, ensure these markets to Scotch iron. A
fair quantity of stock has moved during the past month,
and as there does not appear to be too much in consum-
ers’ hands, there is no doubt that all the iron at present
held in Montreal will be nceded before the opening of
navigation.

In Western Ontario, the American brands are still
holding the market, and some of our leading stove found-
ers are using them largely, in most cases, however, as a
mixture only with the well known brands of Sco.ch.
Even in their own markets the Americans are always glad
if they can get some Scotch iron to mix with their own
brands, as the result has always been a much better cast-
ing than when one iron is used alone,

It is worthy of notice that the ** Canada Iron Furnace
Co.” of Radnor and Three Rivers are now turning out a
very superior quality of charcoal iron, which is finding its
way into the various foundrics of Canada, not only for the
manufacture of malleable castings and car wheels, where
only the finest charcoal iron can be used, but also into the
hands of makers of engines who require strong castings
for cylinders and other special work, and for which this
charcoal jron has been found extremely suitable. In
strength it is far ahead of Lake Superior iron, and its
results show that it can even be placed above the well-
known * Salishury ” brand, which used to be considered
the finest iron manufactured on this Continent. The
“Canada Iron Furnace Co.” intend shortly 10 enlarge
their works so as to overtake the demand for their brand,
which is at present greater than they can supply.

The leading feature of the heavy mictal trade’is at pre-
sent the great demand for tin plates, and prices have
again advanced during the past month about 50 cents per
box, Thisis entircly on account of the increascd busi-
niess with the United States; and, on account of English
manufacturers being fully supplied with orders, Americans
are cven Jooking round to see if they cannot pick up any
odd Jots in Canada. The result is that there will be a
considerable scarcity of plates until the month of June,
when shipments to the United States will fall off, owing
to the new taritl coming into operation on July 1st.
While prices of almost every other description of metals
are lower than they were a year ago, the demand for this
article has been such that tin prates are to-day about 23
to 30% higher than they were a year ago.

. Reports from England point to a better tone in finished
iron, such as bars, sheets, hoops, cic., which arises more

om the unprofitable nature of the trade, however, than
tom any great improvement in the demand. Prices all
1ound are suficr than they were a few wecks ago, and in
shect iron especiaily, a good business has been done at
somewhat advanced prices.  This is true especially of
galvanized corrugated sheets, in which a good ﬁusiness is
still done with this country,

Canada plates are not_being made at present, all the
available power of the talling mills being taken up for the
more Kroﬁ(al)lc tin plate business. As a consequence
Enghish prices are quoted very high, and it is likely that
the stocks at present in Canada will fetch good figures a
little later on when the demand again springs up.

The movements in copper, tin, spelier and sheet zine,
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have not been very great either up or down, but it is note-
worthy that the present high value of zine will likely be
maintained under the inilwence of the continental combi-
nation, which seems to control this article entirely.
London, England, February 15.— The general situa-
tion is probably a little weaher all around, with a good
deal of uncertainty in all direciions as to the near future.
Warrants have been somewhat scarce for prompt settle-
wient, but for forward lots prices are low, and, as regards
hematites, quotations have dropped  very appreciably.
The announcement that four furnaces were being relighted
at Lugar, and that others would follow, foreshadowed an
important change in respect of the Scotch trade. It is
now un\lcrslook that about thirty of the furnaces
in Scotland will be restarted in the course of the
nest few weeks,  The men still resist the proposed reduc.
tion of 20 per cent. in wages, but it is belicved that the
employers will be able to obtain quite sufiicient * free ™
labour to enable them to dispense altogether with the ser-
vices of the strihers.  When the furnaces have been re-
lighted it will be seen whether they run on vrdinary or on
hematite and basic, the assumption being that they will
wostly produce the two last named grades.  Inany event,
the probability is that prices will fall unless the eatra de-
mand for the splint coal required for the furnaces should
lead the colliers to move for a further advance in their
wages,  This sequel is by no means improbable. At
Middleshorough matters are quict, although the shipments
to Scotland are much larger than they were a year ago.
Elsewhere crude iron is dull, and s\oc[vis are understood
to be growing rapidly. Several furnaces are being stopped,
owiny to the dearness of fuel and labour, coupled with the
slow demand for pig iron.  In the same way, and partly
for similar reasons, some of the sheet-mills are being laid
off, while in other of the fimshed iron and steel works the
output has slackened off to an appreciable extent.  Should
the strike in the shipping trade become serious and spread
to ports other than Cardiff, its effects upon our inward and
outward seaboard traflic may be very momentous.

Scotch Pig Iron Warrant Market.—ollowing is 2
table of the pig iron warrant market, showing its position
for the week ending February 10, with comparisons:—

Scotland.
1391, 1890. 1889. 1838, 188;.
Price of Scotch watrants, Feb, o ng; 8,9 / ;
104wt vnreities meiaias 4611 52104 4312 ofs }
Fumaces in blast in Scotland, ¢ * 38 3
choto .. ... . 4 4
Quantity of iron in public * 7

<tore<

e .. 861922 394424 1034367 046161 843156
Shipmerts of Scotch pi 19 34357 94 3

mron

for week ending Feb. 7. 3882 6668 4118 6564 6330
Do. <ince beginning of year.. 21373 40490 48385 45231 48031
Middledhoro’ iron imported at

Grangeniouth, week end.

ingFehz......... v ceee 8573 3445 233t 7813 4008
Do. since beginning of year. 30095 15875 43189 30434 43083

Cleveland.
Price of Middleshro' No. 3,

warranteon beboto. L. 41473 s2/10%%  34f9 308 353
Furnaces in blact in Middles.

bro” district. . .o..e0u.. 99 103 9 9 8
Quantity of iron in public

stores® .. 126410 183130 282712 350035 319502
Shipments of pig wron from

Middlesbro® for week end.

ing Feho geeneecns won
Do. since beginning of year .

702!8 12736 31332 14469 10812
68887 59339 gotoy 85333 7280y

Best Cumberiand and North Lancashire,
Price of hematte M{WNos,
WATTAMS.. o s aais.
Furnaces in blastin W, Cum.
l»lcgland and N, Lanca.
ShirCa svisenensennnnes. 43 s$ 49 48 0
Quantity of iron in public §
storestevoieiiniats 212168 384136
Shipment of hewmnatiteiron for
week ending Feb.2...... 8048
Do. since beginning of year.. 3839t
 Connal's & N, E. Rly. Co's,
t Workington, Maryport, and Barrow,

$0/10 G475 aaltr  41l8 48144

437055 4335465 376000

16018
58963

11498

9190 012
62870

60075 575

New York, February 23, 1891.—Thc iron market
has been steady for some time past with little variation to
note. If anything therc has been some improvement, but
it can by no means be regarded as permanent. A num-
ber of consumers have been in the market to replenish
stocks, hut thie buying has been on a small scale, and has
not affected prices.  The lessencd production of th~ past
two months }ns strengthened the situation, but southern
furnaces are again blowing in.  Inland reports indicaicon
the whole a rather increased enquiry for pig iron, with
slightly stiffening prices on account of the coke strike
in the Conncllsville district.  There is much uncertainty
felt in the iron market, however, as to whether this will
be of long duration or not, and its cffects, consequently
have not yct become important, It is reported that a
number of Pennsylvania furnaces have commenced to use
anthracite to help out their stocks of coke,

New York dealers report a somewhat better enquiry for
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pig iron with larger sales.  Northern brands are, how.
ever, no finner, but there is a searcity of Southern, and
many orders cannot be filled.  Dealers do not care to sell
at the present range of quotations.  T'here is much less
Southern iron cuming into this market now that at the
same time last year, and a corresponding increase in the
amount of northern.  Prices are as follows :—Northern
iron, No, 1x, $17.50@$18; No. 2x. $16.50@$17:
Southern, No. 2x. $15.504 $16.50.

Very little has been done in spicgeleisen and  ferro-
manganese ; and only insmall lots. The market has been
dull for a month past, and quotations are only nominal,
209 spicgeleisen, $28@$29; 8oy ferromangancese,
$63.50@ $64 at tidewater,

The American Pig Iron Storage Warrant Company 1s
making steady progress. At the end of its first year it
had received in store 22,900 tong of iron. During its
second year, which closed about two months ago, 1t
received §8,200 tons, making a total of 81,100 tons
received, out of which there had been delivered during
the sccond year 16,300 tons, leaving a balance on hand at
the close of the second year of 64,

New Jersey, 3,900 tons ; Kentucky, 1,500 tons; Alabama,
58,700 tons.

Cleveland, O., February i
of the iron market has shown little change for some time.
Pig iron has advanced slightly in price, owing to the shat

down of the furnaces, but the ore market has not yet §

been affected.  Ttis rumored that Gogebic hematites have

been sold to Pittsburgh parties for future delivery at $1.25 ¥
This would make the 8
st grades of Gogebic ores about $4.75 per ton.  There §

ber ton less than last year's price.

have been some few enquirics and sales in small lots for
immediate delivery.

Copper.—The New York market has exhibited a de.

cidedly more lively appearance, several important con- P

tracts having been made.  The main {eature of the week
has been the soliciting of orders for Lake Copper at 14¢;

and asit has become known that negotiations with the §
larger ‘xroduccrs took place a few days ago in Boston, it is §

generally believed that this is a forcrunner of the price of §
Lake Copper being officially reduced to v4¢ before long—
probably from March 1. This hac been anticipated by

the trade for some little time, and at that figure, 2 good §

business is expected to result. The shipments of copper

from the United States at the present time are heavy and g

exporters find difficulty in sccuring freight room.
The London market has been remarkably firm, and
prices are reported as being decidedly better, showing an 3

advance of about 15s in the last weck. The statistics g

show a decrease for the first half of February of 1,000
tons ; but these figures arc without any charters from Chili,
where the disturbances still continue.”  When the heavy §
arrivals of American copper in Europe arc considered,
this may be taken as a satisfactory result.  On the Lon- §
don market Chili bars closed at £53 25 6d t0 £33 55 fx
cash, and £53 10s to £53 125 6d for three months §
prompt.

We quote: English tough £55 to £55 10s; best select:
ed £58 to £58 10s; strong shects, £64 to £64 55; India §
sheets, £60,

The Canadian Copper Company have discharged one &

hundred hands, as they have ore cnough for the smelter §
for three months.  The company is now ‘)uuing in new
machinery that will materially change the system of
reduction. )

Lead.—Thcre has not heen much doing in Icad ia §
New York, and the small orders which presented them: g
selves have becn cagerly competed for.
quantitics have been offered for sale at about 4.30¢, but

without finding any buyers. It is believed that legislauos &

will before long ensure pcrmiuinsz the free entry

Mexican ores. At St. Louis, there has been hardly any.

\hing doing, nominal quotations being 4.05¢ to 4.07 Jac. !
There lias been wore firmness in the London market, |

which is reported at £12.10s for Spanisht and £12.15 for @

English lcad.
st ) o ssmraammserms

Production of Pig Lead in the United States.—
The production of pig lead in the United States amonnted
to 157,000 tons of 2,000 1., or a little less than in 1591 A
Of this quantity 53,000 tons were classed as soft lead, ané
134,000 tons as refined or desilverised.

Production of Copper in the United States.—Th
production of copper in the United States in 189
amounted to 278,610,000 lbs., thus far excecding any
previous record, and being 14°22 per cent. (33,034,000
1bs.) greater than the output in 1889 ; it now amounts t
more than 50 per cent. of the world’s total output of thi
metal in 1889, This enormous increase was made chicfy
in Montana, where the Anacondd minc is officially 1
ported as having produced 64,046,812 lbs. of copper.

"
<
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Considerable 8

tons, which arein g
\Varrant yards located as fullows . New York, 2,700 tons, 8

24, 1891.—The position
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The Iron Market.

The price of pig iron has been steadily declining during
the past three years, until within the last three months it
has reached a point nearly as low as that to which it
dropped during the hard times following the panic of 1873.
The conditions which prevail at the present time, how-
cver, are very different from those which were ruling
then.  The price of labor and nearly everything else was
depressed at that time, while the present decade, aside
from the disturbances which have recently been occasioned
by threatening silver legislation, and” the consequent
financial stringency, has been one of general business
prosperity.

‘The recent decline in the price of iron is evidently due,
then, to entirely different causes than those which aflected
the marhet fifteen years ago.

A general impression seems to prevail in the iron trade,
at the present time, that prices have practically reached
the bottom point, but with a sitnation of affairs such as
exists we much fear that this may not be the case, and, in
any event, it would be idle to look for any increase for
months to come. At the close of 1890 there were unsold
stocks of pig iron in warrant yards and makers’ hands to
the amount of 741,281 net tons. The consumption of
iron during the year 1890 had been exceptionally large,
but the production had been larger notwithstanding the
fact that a number of furnaces in the Birmingham district
of Alabama had been out of blast during the last quarter
of the year on account of a strike of miners and furnace-
men.  The Lake Superior mines had increased their pro-
duction in a reckless manner, and at the close of the year
there were certamnly more than 1,200,000 tons unsold at
Lake Liric ports.

With the month of January, production was largely de.

creased, and a number of furnaces in the Mahoning and
Shenango Valleys blew out.  The market price of iron
had fallen to very near and in some cases quite down to,
the cost of production in these places, and it was necessary
that the iron masters should take steps toward a readjust-
ment of schedules, obtaining reductionsin the p:ice of ore,
coke, lime-stone-freight rates, cte,  Failing in this, the
clsing down was determined and 10,000 men were
thrown out of employment.
. It was not only the furnacemen of Ohio who were fecl-
ing the cficcts of the condition of the market so keenly.
Iron works and rolling mills all over Pennsylvania were
obliged to make reductionsin wages, as was the case also
in the Connclisville coks region which has resulted in a
strike of immense proportions. In the Lake Superior
iron.ore mines, wages have been very heavily reduced, in
somne cases as much as 20 to 25 per cent., and the cost of
ore will be grreatly reduced this year.

The fundamental cause of the existing situation has
been the competition of the Southern furnaces. A large
number of these, erected solely to form the nucleus of a
town site boom, having fallen into difficulty during the
financial stringency of the past months, have been pour-
g jron into Northern markets at almost any price, in
otder to raise moncy 10 meet their obligations,  As we
are reliably inforned, several important lots of Southern
gray forge iron have heen sold, at the furnace, at a price
as low as $9 per ton.  There is no competition as severe
as that of a bankrupt concern, and some of the Southern
furnaces are certainly not strong financiaily.

It will not be until business again becomes settled and
production resumes its natural course that the price of pig
1on is likely to become firm again.  With the capacity
for production so much greater than present consumption,
with ore, coke, transportation, and wages declining, and
furnaces blowing in there is not -auch probability that
prices will persmanently go much higher, and the prospects
im: that temporarily they may go lower than they have
»een,

l\foxwithslanding these circumstances, however, the
rolling uulls have scen fit 10 increase the price of steel
rails, and for these, which two months ago could be pur-
chased for $28, they now demand $30.  The officers of
tuc steel companies deny that a combination has been
effected between them, but only an arrangement to regu-
late output and prices.  In other words, it is a trust in all
but name and organization.  Weshall watch with interest
this attempt to control market prices in defiance of all
natural conditions.—-Engineering and Miniug fournal.

————————.

. French Metallurgical Trade.—The detailed statis-
tics of French metallurgical trade during 1800 show that
the toal imports of pig iron, finished iron, and steel
amounted during the year t0 214,489 tons, an increase of
19,724 tons over 1889. The exports reached 307,490
tons, a growth of 65,609 tons on the twelvemonth.  Of
this increase 53,240 tons was duc to pig iron, of which
the total shipments where 171,243 tons. The finished
tron exportts, 66,639 tons, show a reduction of 1,000 tons,
while steel was exported to the extent of 42,315 tons, o
tise of 6,000 tons.  The imports of iron-making minerals
in the same period reached 1,609,423 tons, an increase of
167,000 tons, while_the exports, 285,366 tons, increased
by 25,500 tons. The imports of coal and coke into
France «during 1890 amounted to 10,371,289 tons, or
1,411,072 in excess of the figures for 1889,

The German pig-iron production of the Saar and
lnllnrxx;gcn furnaces in 1890 amounted to 1,012,030 tons,
s against 899,924 tons in 1889, Of this quantity,
§68,187 tous were puddling pig 3°331,003 tons, Thomas
iron @ and 112,839 tons, foundry pig.” In the Saar dis.
tuct two new fugnaces are nearly ready . for work,..onc
having been built by the Barbachet Conipany and the
other by the Volkinger Works.

American Metals and Minerals in 1890.-—The
returns of the metal and mineral production of the United
States in 890, show a remarkable increase in alnost
every particular.  The output of pig iron, coal, iron ores,
copper, lead, gold and silver were all in excess of the
previous year,  In coal, one of the most important, the
relative figures of 1888 and 1889 were :—

1888. 1889.

Tous. Tons,
Bittminous coal... viovue.. 78,740,000 91,107,000
Anthracite. . veveivveiiees 37,578,000 41,625,000
Totals .....cvveuss. 116,318,000 132,732,000

An increase of nearly 16% millions of tons in a single
year, and one which has never been approached by an
European country. ‘The States which comnibuted princi-
pally to these returns were the following :—

1888. 1889.
1=1,000 1=1,000

Tons. Tons.
Pennsylvania. ... .... RPN vee. 30,866 33,796
Illinois ......... ceveen ... 10,279 14,655
West Virginia...... ceve eeene 49837 5,499
Alabama......ooiiiieieanss 1,950 2,900
Towa.iio iiviieeinenrnenenins 4,474 4,952

The coltiery consumption of the United States is re-
turned as amounting to 6,622,000 tons in the latter, as
compared with 5,960,000 tons in the former year. Of
the total output of the year 1889, about 61 nulhions of tons
were furnished by the Appalachian, 13,842,000 by the
\s\'cstcm, and 19,173,000 tons by the central groups of
States.

The returns of 1890 will, as far as can be judged, show
as great an increase over 1889, as 1889 over 1888. The
consumption is certain to be largely augmented by the
diminished supply of natural gas and the consequent ne-
cessity too employ solid fiel in place of that special fuel
hitherto so largely used at Pittsburgh and other places,
while in the south, the production is licing stimulated to
the greatest possible extent.

Iron ores show the same features as coal,  Available
statistics as to the output of iron ores wall probably show
that in 1890 the United States have produced some 17
million tons of this mineral. All that is at present known
with certainty is that the Lake Superior region has pro-
duced a total of 8,143,000 tons, which is under the
quantitp unticipated some time ago.  The various ranges
have produced as possibie :—

Marquette.....oooennnnn 2,643,700 tons,
Menominee...... es vene. 2,103,000 ¢
GogehiCeevvervenesans.. 2,460,000 ¢
Vermilion........ cieees. 878,700 ¢

Besides the large quantities of iron ore raised, there
was a very large import into the United States in 1890,
the total quantity reccived from outside sources being
cstimated at about 2,800,000 net tons, The principal
sources of supply were the Spanish mincs of Carthagena
and Bilbao, and the mines of the Pennsylvania Iron Com.
pany in Cuba. The latter company has recently put
down a fine plant near Baltimore, for the purpose of
smelting the Cuban ores, which they reccive through
Chesapeake Bay. The Bethlehem Iron Company like-
wise largely depend on imported ores, chicfly from Spain.
It is believed that in some of the principal mining
localities of the United States, and esprcially in the Lake
Superios region, the output of arehasrecently beenlargelyin
cxcess of actual demand, and this view is confirmed by
returns of shipments at Lake Eric ports in 1890, whi
amounted to only 5,588,000 tons, or 1,286,000 less than
the quantities of ore reccived at thesc ports from the
Superior mines. Evidently there is no likelihood of a
scarcity in ore supplies.

The cstimate of the output of pig iron in the United
States in 1890 is placed at fully 9,750,000 net tons of
2,000 1bs., the make for the census year ending June 30th
last having been 9,579,000 tons.  Of the latter quantity
the principal jtems of increase as compared with the
ma}(c ascertained for the census ycar 1880, were as
under :

Output Output Increase
in 1880, in 1890, in 1890,
11,000 1=1,000 1=1,000
tons, tons. tons.
Pennsylvania 1,930 .... 4,713 .... 2,782
Ohio...... 5§49 .... 13,302 .... 753
Alabama... 62 .... > vees 828
Illinois..... 95 .... 0674 .... 8§79
New York.. 313 .... 359 ... 46
Virginia.... 18 .... 302 ... 284
Tennessee.. 48 ... 291 ... 232

Washington and North Carolina, which produced no
pig iron in 1880, entered the ranks of the pig iron making
states in 1890, but in the more remote states, such as
Texas, Qregon, Indiana, and Colorado, there has been no
matcrial increasc as between the two years.

The total production of steel of all kinds ir the United
States for the census year 1890 was 4,467,00., and of steel
rails, 2,036,000 nct tons, so that tie production of stcel
rails is not now onc-half of the total quantity of stecl
turned.out. ’ .

In 1885 there was only a difference of 838,000 tons Le-
tween the production of steel and the make of stecl raily
whereas in 1890, the difference is estimated at not less
than 2,700,000 tons, all of which will be worked up into
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other forms and descriptions of finished material.  The
rail business of the United States is now in the hands of
seven companics, of whom the Illinois Company, with
four plants, have the largest capacity, ahout 925,000 tons
per annum—the next Leing Messrs. Carnegie Brothers,
with two plants and a total anunual capacity of over
600,000 tons. During the current year the new plant of
the Pennsylvania Steel Company will be put in operation,
and the united rail mill capacity of the seven companies
then manufacturing will be about 3,000,000 tons, or
800,000 tons morc than the estimatedt demand for rails
during 1890, and more than three times the total annual
output of steel rails in the United Kingdour.

The imports of iron and steel into the United States
during 1890, appear to have been considerably less than
in the previous year, which is only what might have been
expected, considering the disturbing influence of the Mc.
Kinley .ariff and other troubles. The principal imports
for the ten months ending October 31, were:

1889. 1890.

1 =1,000. 1=1,000.
Tin plates . veesseseasesddb, 640,812 614,443
Steel plates, &c..oovve veueneendb. 13,103 10,210
Ingots, blooms, &¢..ovevuen...db. 151,148 54,062
Hoop, band and scroll iron.....1h. 28,117 13,538
Cotton ties, &€..ovvrvenennnnns 1b. 44,774 33,769
Bariron.......... ...co....ulb. 52,608 47,000
Pigiron .....iiiiiiiiaiaa.antons 130 119
Scrapiron ..... ..ciieeie.l.itons 30 42
Wire rods . ceers eai.e..enlb. 138,879 108,998

The exports of iron and stecl from the United States
are not very considerable, and they vary much less than
the imports, which are accustomed to make uneapected
leaps. The total exports of 1889 are shown in the fol-
lowing table, the year 1880 being also given for purposes
of comparison.

Value of the Exports of Iron and Steel from United States.

1880. 1889.
1=1,000dols. 1=1,000 dols.
Pig iron......... 54 229
Band, hoop and scroll....... 23 t
Bar iron......... 25 48
Carwheels ..... Ceeiees e . 86 74
Castings. ...... 222 370
Cutlery.... ..... Ceeeeaan 71 102
Firearms ... ...oovvveenen. 2,286 820
Ingots, bars and rods....... 15 23
Cocks, hinges, &c...... veee — 1,700
Machinery ...... ........ .. 3,490 7,166
Nails and spikes.ioveaeaes. 287 448
Printing presses coveenaenn.. 251 223
Rails of iron ..... 33 —_—
Rails of steel . tevveevnnnnns 14 236
Saws and tools .eoeiensas. 958 1,980
Scales and balances......... 199 301
Sewing machines ........... 1,649 2,248
Fire engines covovveennnan.. 11 10
Locomotive cngines......... 466 1,227
Stationary engincs oo ceeeea. 136 133
Boilers covvviiiieieninnnnns 104 267
Stoves and ranges........... 91 273
Wire..coiiiennnnn eerecsoans —_ 594
Other manufactures ......... 4,240 -—
Totals...cocveenees 14,716 21,156

It will thus be scen that the iron trade of the United
States is making some headway in reference to exports,
but not to any large extent. Indeed the value of the im-
ports of tin plates alone, will considerably exceed the value
of the exports of all descriptions of iron and steel from
that country. American iron and steel find hardly any
market in Europe, but are being used in constantly in-
greasing quantities in the South and Central American

tates.

Pig Tin and Tin Plates.—Bclow are given statistics
of the sources of production of pig tin and the relative
consumption of tin plates by various countrics:—

PRESENT SOURCE OF PIG TIN.

Pet annum.

Tons.

Great Britain.coies ciceinrcaesssesnseness 9,200

Australideeeiivee teiieveis ceerassesaaes 6,500

Straits (Eqatorial 100°—102° Long)......... 28,000

All other sources (U.S. none).... ...... veee 12,800

Total... ciivivieieteaniiinies 56,500

Consumption of such (cx-plating):

United Statics.oviviiiiivaiens conseaneass 16,000

Europe. cioviviet teinnnanian tesesneseses 3,000

Other COUNMTICS. cee veevstenscerasacncass 6,000

Onhandand afloat....ceveieviennocracass 4,000

Total pig tinused. ..., ....oo00 34,000

Total used inplating.............. cecesens 22,500

Producing of tin plate.......... ... .. 625,000

Of which the United States uses... .... 410,000

Great Britain coevviens cevienananiane 67,000

All other countries.cooveee covuevsen.. 128,000
Such plate is approximateiy....... 95% iron

e « “ 5‘Ztin
Thus there is imported into the U.S., tin.... 37,500
" “ o iron... 372,500

Having, approximately, a value pig tin .. $ 8,000.000
T « “ tinplate. 26,000,000

. . .$34,000,0c0-

that is annually contributed abroad by United States.
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American Pig Iron Surplus.—The stocks of pig iron
on hand and unsold, December 31, 1890, were the largest
}:no\\ nin the listory of the Amertean iron trade. Accord-
ing to the official figure. of the American fron and Steel
Associatiun, the unsold stechs on hand at the date men-
tioned were 681,992 tons, as ¢ .mpared with 389,244 tons
June 30, 1890, and 277,401 tons December 31, 1889,
The detailed figures are given below 1=

Tons of 2,000 lbs,

Dec. 31, June 30, Dec. 31,
States, 188q. 18g0. 1890,
New Unglwd.. .......... 19,807 15344 11,572
New Yorkooooooneneniaaae 42,607 38,323 64,391
New Jerseye.ovveeivenaees 5,800 500 25,078
Peonsyhan veveenaens 67,008 135,303 204,335
Marvlande. ..o ool Lo 1372 1.590 1,037
\'irginin. N. Carolina, Geor.
gia, and Tesas..........  $,130 19,149 28,707
Alabama 39,916 58,717 69,087
West \urginia, ... e eieeas 1,080 11,414
Rentucky .. ......... 5,382 8,176 0,413
Tennesseee . covveveevviee 7,982 11,089 28,142
0 eiiaeiiainencaniens 27,579 46,192 116,608
Michigan and Indiana..... 25102 18,339 56,452
IMhinots. ..o vvenennins e,
Wiscomsin «ooovo. o ooon 9,428 14,424 19.504
Missouri and Coloradn. ... 8,881 13,424 20,434
Pacific States.........0... 8,220 7,304 5,168
277,401 389,244 681,992

At the end of last year there were 311 furnaces in blast
and 2351 out, while at the same time in 1889, 344 were in
biast and 226 out.

A New Method for Testing the Hardness of
Metals.—C. A. Caspersson, Margretshill, Sweden, has
recently obtained a patent for a method of testing the
hardness of iron and steel while in process of manufacture.
The inventor conducts a current of electricity through a
test paece of iron or steel, melting the same, upon winch
the strength of the current necessitated in the operation is
compared with the strength of current required for the
fusion of a standard picce of metal of determined degree
of hardness, and of the same diameter as the picce to be
tested.  The hardest piccc will resist longest, but melt if
the current be maintained sufficiently long. It is thereby
easy to ascertain the hardness oly any metal treated,
through the number of ampires required in its fusion,
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English vs. American Files.

From actual experience of various files, Mr. Henry
Binsse, proprictor of the Newark, N.J., Machine-tnol
Works, has come to the conclusion that those of Ameri-
can make are very much inferior to English or Swiss files.
The fact was first brought prominently hefore isim by the
smoothing of a hardened steel die.  Three American files
were used onc after another, but had no cficct ; but a
Swiss file being afterwards weed, the work was rapidly
performed, and the tool was warked with for six wmonths
afterwards.  Mr. Binsse therefore looked into the whole
quustion carefully and satisfied himself that, while the
coarser American files, from ten inches in length upward,
will bear companson with foreign makes, the rest of the
list cannot be compared with sumilar Enghsh, French or
Swiss files.  He says the Amencan file-makers, finding
therr smaller sizes **suaply trash,” sceured a prohibitory
tariff apon mmported files, and soon had the market prac-
tically in therr own hands,  He asserts that the profit on
the foreign article is much smaller than on the Awmerican,
so that merchants perfer to scll the latter, and thus,
“hule by bttle, we have accustomed ourselves to the
mfenior article and a decreased output.”  Mr. Binsse is
convinced that every machinist, lockstmth, dic-maker,
tool-maker, nstrument-maker, and  watchmaker using
files of the nferior Amenican make finds his product
thereby diminished about one-half and his profits cor-
respondingly lessened.  American manufacturers have of
conrse come forward to defend the home ariele, and one
alleges a want of skill on the part of Mr. Binsse and his
foreman ; another suggests that he may not have uscd the
best American files, whercas he evidently used the best
forcign ones ;3 while a third firm, whao are also importers,
content themsehves with saying that Mr. Binsse's state-
ments are somewhat overdrawn,  They admit that Eng-
lish files are the best made, but claim that the American
article is improving rapidly.  They remark, further, ** as
to the tariff ~as manufacturers we like it asatas, but as
importers, of course it should be repealed. At any rate,
we think no onec wou/d be harmed, but everyone benefit-
ed, if the tariff on files were slightly rseduced.  The
manufacturers here were not so highly protected while
they were learning to walk, and none of them act now as

though they needed cratches.  The McKinley Bill does
not increase the duty on files, but makes a deduction of
2se. per dozen on the larger sizes, which are seldom if
ever imported.  Perhaps Mr. Binsse has come across a
packige of files that by soine error were never tempered,
or else he has not yet tried any of the leading American
brands. If he will commumnicate 10 us his address we
will send him samples of American-made files that we
claim are good.”  From alt of which it may be inferred
that the Awmerican users of files are being made to pay
high prices for many grades of poor-quality liles, and that
the import duties are most effective upon exactly those
grades.

Y e
The Equipment of a Great, Steel Works.

A blast-furnace plant which can produce 2,000 tons of

i iron per day is, of itself, a marvel, and yet it only
orms a portion of one large American steel rail producing
slant.  The Fdgar Thowsen $Stee) Works at Bessemer,
}’:1., has a capacity of the above amount, but it is seldom
that all the furnaces are operating sinultaneously.
Recently, however, the average daily output of the pig
metal from the plant has been 550 tons, asset forth in a
very interesting and beautifully prepared description of
the works, issued as a souvenir of the late visit of the
European engineers to the United States.  This mono-
graph also states that the largest output any one furnace
reached in a day was 457 gross tons, the greatest product
of one furnace in a week being 2,462 gross tons, and ina
month one of the stacks produced 10,164 gross tons.
Most of this metal is tapped into ladles and carried direct
to the Bessemer convertors, the owtput of Sunday only
being cast into chills.  These ladles, which each hold 10
tons, are conveyed over a standard-guage railroad to two
““miners,” each having acapacity of 100 tons, and in these
the tappings from the various furnaces are thoroughly
mixed so as to produce a uniform quality of metal.

The following tabulated statement gives the dimensions
of the furnaces forming the plant, the number and size of
the fire-brick stoves connected with them, and a statement
is also made of the cquipment for producing stram and
generating blast :—

Stack, Height, Bosh. Stoves.
Fumace A....... ... 65 15° 4 stoves 65’ x 15
" B.oiieevao. 80 20’ 4 u 75')(20’
. s , 2w 75'x20
" Coivennnnnns 80 20 {2 " 75’X21'
n D......ov.. 8 23’ 6 w786"x 21
" | SR go’ 23 1 o 78 x20
“ | S 0’ 22’ 1 o1 ’
" (ieeiresees 8O 22’ {7 "786x2!
vt g B {n emesar

Total, g furnaces; 33 stoves.

To supply blast to these furnaces, 26 vertical blow-
ing engines, all of which have blowing cylin-
ders 7 feet in diameter, are in use. The strokes of
cleven of these are § feet, and of fifteen, four feet.  The
diameters of the stcam cylinders are as follows:  Two of
32 inches, thirteen of 3§ inches, and eleven of 40 inches.
Steam for these furnaces is gencrated in 116 boilers, and
the cquipment is being increased by the construction of 32
additional ones.  Of these boilers, 64 now in use and 32
which are building, are 54 inches in diamcter, 28 feet
long with two 18-inch flues.

The balance of the hoilers being double tier in construc-
tion, 28 have upper bhoilers g0 inches in diameter and
5414 fect long, lower boilers 40 inches in diameter and 44
feet long. Sixteen are nearly the same length; but in
twelve of these the diameter of the upper boilers is 42
inches, and of the lower boilers, 32 inches; and four have
upper boi'ers 36 inches in diameter and lower boilers 28
inches in diameter. The remaining cight boilers of the
equipment have upper boilers 48 inches in diameter by
32 feet long; lower boilers, 36 inches in diameter by
21 % feet long.

In the steel department are four 10-ton convertors, to
which the molten pig iron is taken from the mixers, thus
obviating the use of cupolas, although there are fiveinthe
building for emergencies.  The convertors arc blown by
three vertical engines with 42" steam cylinders, §4” alt
cylinders and 48" stroke; onc vertical double engine with
36" steam cylinders, §4” air cylinders and 48" stroke.
Four No. 7 blowers are in place for the cupolas.  Instead
of beng strpped in the pits, the ingots are pushed out of
the moulds by means of two hydraulic ingot pushers.
The }nglols are re-heated in nine furnaces using natural gas
as a fucl.

The blooming mill consists of a three-high 36” blooming

train and table, which arc driven respectively by a
36" x 72" and a double 9" x 12” engine, a shear, shear.
cenginc 147 x 24” also a 3-ton hammer.  From the ham.
wer the bloows are carried by a series of driven rollers to
a switch, which distributes them to a car running to the
five re-heating furnaces,  From there the blooms are car.
ried to a three-high 24” rail train, then to o three-high
second roughing train, and, finally, to a two-high finishing
train of 24” rolls. The first and second train are run by
two 46" x 60”, and the third by a 30" x 48" engine,  The
mill is also equipped with hot saws operated by a 16" x 21°,
engine and two hot beds. i
The finishing department contains the two cold beds;’
eight straightening and cight drill presses.  The daily outs
ot of finished rails has averaged 1,075 tons, sullicient to
ay ten miles of single track, the best record being 1,417
tons per day, 7,222 tons per week, 30,005 tons per mc_)nth.:
Steam for the steel department is furnished by nincty”
boilers, seventy of which are finished aml twenty building:
32 arc 28' long, 54” diameter, with two  flues. ]
4 {3 281 € 48" “ (X3 L .
8 4 28 « 48" 4" o four ““
54" " " two l6” 3 4

Two Heinc boilers, 16’ long, two flues, 30" diameter,
with one hundred and thirteen tubes, 324" in diameter, |

Twenty-tine million gallons of water are used ]])lcr day,
19 pumps supplying the steel department and 24 the blast)
furnace plants. ~ Light is furnished by three Brush 65-light
dynamos, driven by three 11" x 22" Buckeye engines run,
ning 175 arc ligits,
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Copper Depositing Process. 3

Several English trade papers published accounts of ¢
recent inspection of the works, :.n.bccds, i_u which tl!e.
Elmore copper depositing ;'nocess isin operation. It s
«<tated that wire produced by the process, bemg drawn,
directly from the electrolytically deposited copper without
melting, thereby ensuring the maximum purity and the,
maximum conductivity obiainable in copper, possesses
uniform conductivity of over 102 per cent., and can be
drawn down to the very finest wire without any annealing
at all; whilst, with a breaking strain of 20 tons per,
square inch, the clongation is only 3{ percent. The
method of manufaciuring wire by the Elmore patents also
climinates the necessity of many of the steps involved in
the production of this article by the older processes.

The first process inspected was that of melting dows
the Chili bars, which contatn a small percentage of alloy,
including gold and silver, which are recovered after puris;
fication, The molten metal is pourcd into a cold water
tank, by which method it is converted into a convenient
form for introduction into the tanks. The generatingy
room <ontains at present three dynamos for generating
the clectric current, which is carried into the depositing
sheds, where the real manufacture is conducted. This;
shed contains sixty tanks, through all of which the electric,
current passes.  The tanks are filled with a solution of,
copper sulphate and sulphuric acid, and the mandrels
slowly revolve in them. . ]

The current causes pure copper to be deposited on the,
surface of the mandrel, and burnisher, which is simply s,
piece of agate, passes slowly up and down. leveling the,
deposit. The time required for depositing a uniform coat,
of 3% inch thickness is a week. In an adjoining shed the;
process of removing the tubes from the mandrels by means,
of rolling is carricd on. There are also in progress on,
the estate large works ot wire-making.  After inspecting
the process oll; manufacture, the testing-room was visited,!
where experiments were made to show the great strength,
and high qualities of the copper produced. ~ The result of
an experiment showed that the piece tested possessed
tensile strength of 20°9 tons lo_the square inch.  The
clengation was 21 per cent. in 10 inches.

——— :

English Export of Tinplates.—The exports of tin}{
plates from the Bristol Channel ports to the United States
and Canada for the month cnding January 31, were as
under:  To Portland (Mainc), 9,020 hoxes ; New York$
105,278 ; Baltimore, 115,681; Philadelphia, 42,3795
New Orleans, 19,984 ; and to San Francisco, 6,299. -

ermapr— ) e

Messrs, Butterfield & Co., manufacturers of taps and
dics, are about to move into a new factory, of a size suit]
able to the constantly growing requirements of their busi.
ness,  This firm whic% started sn a small way in 1876,
has met with such success that latterly they have been
abliged 1o use a portion of their machinery constantz'j
overtime in order to fill their orders. They have issued,
an 8o page catalogue which presents a number of new
features, and will be found of interest to the trade.

FIRE FELT

conductor, and is indestructible by Licat.

sheets for large surfaces.

fuel and give dry steam at long distances.

The Chalmers - Spence Co.

Largest Consumers of Asbestos in the world.

SOLE MANUFACTURERS:

is a new Non-Conducting material, made into sections to fit any size of pipe, and into rolls :m(l‘l
It is a flexible felt-like fabric, made of pure Ashestos.
been demonstrated by the United States Navy and others to be superior to hair felt as a non
Covering your Steam or Hot Air Pipes will save from 10 to 40 per cent. in

It has

Office, 39 & 61 Liberty Street, N.Y:
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SUDBURY NICKEL LANDS

FOR SALE
A FIRST-CLASS INVESTMENT.

— Several very valuable locations contain-

ing rich deposits of Nickel and Copper
Ore, situate in the Townships of
Moncrieff and Craig, in the Sudbury
Mining District, Province of Ontario.

Mr. J. R. Gordon, C.E., who spent most
of the season of 1890 investigating the
nickel deposits in the vicinity of Straight
Lake, a station on the main line of the
Canadian Pacific Railway, about 47 miles
west of Sudbury, reports very favorably
of these properties. The deposits extend
from about one mile north-east of the rail-
way to about four miles southwest. Where
the lode crosses the track in the Township
of Moncrieff, the vein or deposit of nickel is
nearly 20 feet wide. The vein varies in
width from 10 to 20 feet, but in places is
over 30 feet wide. At the western termi-
nus of the lode in the Township of Craig,
which is immediately west of the Town-
ship of Moncrieff, the width increases. The
last showing is about 1} miles from the
Spanish River.

The Huronian rocks have been traced by
Dr. Robert Bell, of the Geological Survey
of Canada, for a distance of some three
miles west of the Spanish River, and to
South and West are gneiss formations.

Plans, Experts’ reports, a.nd,fljxll particulars may
be had ,by addressing ’

J. M. CLARK,

27 Wellington Street East, Toronto.
OoRr

W. A. CLARK,

Agent Dominion Express Co., Ottawa.

BELL TELEPHONE CO.

OF CANADA.

ANDREW ROBERTSON, - - PRESIDENT.

C. F. SISE, - - - - - VICE-PRESIDENT.
C. P. SCLATER, - - SECRETARY-TREASURER.
H. C. BAKER, - - Manager Ontario Dept.

HAMILTON.

HEAD OFFICE, MONTREAL.

This Company will sell its instruments at prices ranging
from $10 to $25 per set. These instruments are under
the protection of the Company’s patents, and purchasers
are therefore entirely free from risk of litigation.

This Company will arrange to connect places not hav-
ing telegraphic facilities with the nearest telegraph office.
or it will build private lines for firms or individuals, con-
necting their places of business or residence. It is also
prepared to manufacture all kinds of electrical apparatus.

Full particulars can be, obtained at the Company’s
offices as above, or at St. John, N.B., Halifax, N.S.,
Winnipeg, Man., Victoria, B.C.

BOO'KS OF INTEREST

TO
Engineers, Mechanics, Etc.

Mathematical Instruments,
Squares, Scales, Compasses,
' and a full line of

Engineers’ Drawing Supplies.

W. DRYSDALE & CO.,

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

New York.

CANADA ATLANTIC

RAILWAY.
The shortest passenger route between

OTTAWA and MONTREAL

and all points east and south.

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

Ottawa, Boston and New York

And all New England and New York points.
Baggage checked to all points and passed by Customs
in transit. ’
For Tickets, Time Tables and information apply to
nearest agent or to S. EBBS, City Passenger Agent,
24 Sparks St., OTTAWA.
GEO. H. PHILLIPS Gen. Agent,
' VALLEYFIELD.
A. E. CAIRNS, General Agent,
136 St. James St., MONTREAL
Or at 260 Washington St., Boston, and
317 Broadway, New York.
C. J. SMITH,

E. J. CHAMBERLIN,
General Passenger Agent.

General Manager,
General Offices, Ottawa.

STANDARD POWDER COMPANY.

MANUFACTURERS OF ALL KINDS OF

EXPLOSIVES

MINING

AND

RATT.ROAD
WORK.

ADDRESS

W. H. HARRISON,

Manager,

Brockville, Ont,

EALED TENDERS marked ‘“For Mounted

Police Clothing Supplies,” and addressed to

the Honourable the Minister of Railways and Canals,

wgll be received up to noon on Monday, gth March,
1891.

Printed forms of tender containing full information
as to the articles and quantities required, may be had
on application to the undersigned.

No tender will be received unless made on such
printed forms. Patterns of articles may be seen at
the office of the undersigned.

Each tender must be accompanied by an accepted
Canadian bank cheque for an amount equal to ten
per cent. of the total value of the articles tendered
for, which will be forfeited if the party decline to
enter into contract when called upon to do so, or if
he fail to supply the articles contracted for. If the
tender be not accepted the cheque will be returned.

No payment will be made to newspapers inserting
this advertisement without authority having been first
obteined. - :

FRED. WHITE,
Comptroller N.W.M. Police.
Ottawa, Feb. gth, 1891.

Money Orders.

ONEY ORDERS may be obtained at any
Money Order Office in Canada, payable in the
Dominion and Newfoundland ; also in the United
States, the United Kingdom, France, Germany,
Austria, Hungary, Italy, Belgium, Switzerland, Port-
ugal, Sweden, Norway, Denmark, the Netherlands,
India, Japan, the Australian Colonies, and other
Countries and British Colonies generally,
On Money Orders payable within Canada, the
commission 1s as follows :

If not exceeding $4 ........... ..... 2¢.
Over $4, not exceeding $10........... 5¢.
“ 10, *¢ ‘e 20.......... 10€. -
‘¢ 20, ¢ o 40. ... ... 20c.
“ 40, “ 60......... 30c.
“ 60, ¢ 8o.......... 40c.
“ , ¢ ¢ 00....uvunn. 50c.
On Money Orders payable abroad the commission is &
If not exceeding $10................ 10cC.
Over $10 not exceeding $20.......... 20c.
:: 23' :: :: 30 000 30c.
Is TP oc.
“« o o« e gl Soc.

For further information see OFFICIAL POSTAL GUIDE.
Post Office Department, Ottawa.
1st November 1889,

NORTH-WEST MOUNTED POLICE

RECRVUITS.

APPLICANTS must be between the ages of
Twenty-two and Forly, active, able-bodied
men of thoroughly sound constitution, and must pro-
duce certificates of exemplary character and sobriety.
They must understand the care and management
of horses, and be able to ride well.

The minimum height is five feet eight inches, the
minimum chest measurement 3§ inches, and the
maximum weight 175 pounds.

The term o(g engagement is five years.

The rates of pay are as follows :—
Staff-Sergeants.... ....... $1.00 to $1.50 per day..

Other Non-Com. Officers .. 85c.to 1.00 do
Service Good con-’
pay. duct pay. Total.
Ist year’s service..  50c. 50c. per day.
2nd do 50c. §c. 55c.- do
3rd do . 50c. 10c. 6oc. do
4th do 50¢. 15¢.  65c¢. do
sth do soc. 20c. 70c. do

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

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

Applicants may be engaged at the Immigration office,
Winnipeg, Manitoba; or at the Headquarters of the-
Force, Regina N. W. T.
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The Canadian Mining and Mechanical Review.

PUBLISHED ON THE 25th OF EACH MONTH.

SUBSCRIPTION RATES.

ONE YEAR (in advance)........oovurveuniinnnninnnennn ... $2.00
SIX MONTHS .. oottiiiiin i s cvveeeiiinanns 1.00
SINGLE COPY . .i.iiiit tiiit e i 15
BriTisH AND EUROPEAN (post paid)..... ................ 2.00
ADVERTISING RATES.
A N A AL AN T LS LA LA A _\..)\'\./\/\M./\r\,\-.-g
ONE THREE SIX TWELVE
SPACE MONTH. | MONTHS. | MONTHS. | MONTHS. !
E
) One Page........ $30.00 $70.00 | $130.00 | $250.00
b One-Half Page... 20.00 40.00 70.00 130.00
< g
(<‘One-Quarter Page| 10.00 25.00 40.00 75.00 >i !
iglx\e/-Eigh!h Page. 8.00 15.00 25.00 40.00 (‘
D A e . Ry

Professional and Business Cards.

Advertisements under this head inserted at the rate of $15.00 per
year per inch.
Want Column,

Fifteen cents per line ; no advertisement to occupy less than two
lines,  Orders for this column, and for all transient advertisements,
must be accompanied by cash.

CHAS. M. ROLKER,

CONSULTING MINING ENGINEER.
18 Broadway, New York.

Cable Address: PHRATRY, New York.
—_——————
Examinations Made
AND

Reports rendered on mines and mineral
properties,
Metallurgical works and processes.
——

Will act as permanent or special advising
engineer to Companies. Advises on the
working and management of mines.

Mr. Rolker has severed his connection
with the New York Ore Milling and Test-
ing Works, 528 W 16th.

LEDOUX & COMPANY,

10 Cedar St., New York.
Engineers, Metallurgists &
- Assayers.
Publiec Ore Samplin;nd Storage Works

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

By special permission of the Secretary of the
Treasury of the United States, cars of ore or

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

Consignments  received and sold to highest
bidder. Send for circular giving full particulars.

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

method.

‘““M"” Drill--Hand Power.

Capacity—300 ft. depth.

Removes 1% inches solid core.

15 & 17 N. Clinton Street,

DIAMOND DRILLS

FOR

PROSPECTING MINERAL LANDS.

The Sullivan Diamond Drill is the
most economical prospecting drill for any
deep or shallow holes.

The Diamond Drill brings to the surface a solid eore of rock and mineral to
any depth, showing with perfect aceur
ore-bearing strata, and with

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

DIAMOND PROSPECTING CO.,

AGENTS FOR

other Quarrying Machinery.

simplest, most accurate, and
kind of formation, hard or soft, in

acy Ehe nature, quality and extent of the
great saving in time and expense over any other

steam, compressed

CHICAGO, ILL., U.SA.

Sullivan Diamond Prospecting Drills, Channeling Machines, Rock Drills, Hoists and

Hoisting and Hauling En,

gines, Cages, Tipples, and other Coal Minin,
Contractors for Prospecting Mine

Lands with the Diamond Drill.

“N" Drill—

Capacity—2,000 ft. depth.

Machinery.

Removes 1} inches solid core.

J. 8. HOSSACK, President.

HAMILTON BRASS MK

C. ANDERSON, Secrotary-Treasurer.

MANUFACTURERS OF

GO..

T. J. CARROLL, General Manager.

ENGINEERS AND PLUMBERS BRASS GOODS,.

BRASS TUBING AND AX.X. EINDS OF BRASS CASTINGS.

259 & 261 James Street N., - - - -

HAMILTON, ONT.

STATIONERY, MARINE, PORTABLE, AND

LLOCOMOTIVE BOILERS.

Simple, Reliable and Durable.
Guaranteed for Two Vears.

Range, 25 to 150 lbs,, and is the only Automatic Injector
in the world that can be operated by opening one valve, and
that the overflow. Can have a pipe connected to conduct
Injector having a
Signal Valve to show when the Injector is working ; all
-other boiler feeders not having this cannot be connected to

the overflow to tank or sewer. The only

return the overflow to tank or sewer.

OUR PROPOSITION:

As every Injector is tested before it leaves the factory,
in diagram) and
fail to work. We
therefore offer to pay the expenses of any man to come
to the factory, and $25.00 per day while there if the
Injector does not work, provided it has not been misused.

. ) it is only necessary to
-order working parts to make injector good as naw. Every
purchaser can repair his own Injector without sending it to

we know that if properly connected (as
instructions are carried out, they cannot

As the body will last for years,

the factory,

Every Injector

AN FROM SPDICER

NUMBER, PricE. }I’{o?;rf:.
1% $4 50 4to 8
834 6 oo 8to 12

10 7 oo 12 to 16
1214 9 oo 16 to 28
15 10 50 28 to 40
17% 14 oo 40 to g7
20 15 oo 57 to 72
2214 21 oo 72 to 93
25 22 50 93 to 120
30 27 oo 120 to 160
35 30 oo 160 to 220
40 35 oo 220 to 290
45 38 oo 290 to 308
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PROVINCE OF NOVA SCOTIA. -
Leases for Mines of Gold, Silver, Coal, Tron, Copper, Lead, Tin

—AND——

PRECIOUS STONES.

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

GOLD AND SILVER.

Under the provisions of chap. 7, Revised Statutes of Mines and Minerals, Licenses
are issued for prospecting Gold and Silver for a term of six months, which can be ex-
tended by renewal for another six months. Mines of Gold and Silver are laid off in
areas of 150 by 250 feet, any number of which up to one hundred can be included in
one License, provided that the length of the block does not exceed twice its width.
Up to ten areas the cost is 50 cts. per area, for every area in addition in same appli-
cation 25 cents. Cost of renewal one half the original fees. Leases of any number of
areas are granted for a term of 21 years at $2-00 per area. These leasesare forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50

cents annually for each area contained in the lease it becomes non-forfeitable if the
labor be not performed.

Licenses are issued to owners of quartz crushing mills who are required to
pay Royalty on all the Gold they extract at the rate of two per cent. on smelted Gold
valued at $19 an ounce, and in smelted gold valued at $18.00 an ounce.

Applications for Licenses or Leases are receivable at the office of the Commis-
sioner of public Works and Mines each week day from 10 a.m. to 4 p.m., except
Saturday, when the hours are from 10 to 1. Licenses are issued in the order of
application according to priority. If a person discovers Gold in any part of the
Province, he may stake out the boundaries of the areas he desires to obtain, and this
gives him one week and twenty-four hours for every 15 miles from Halifax in which to
make application at the Department for his ground.

MINES OTHER THAN

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

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

The Government as a security for the payment of royalties, makes the royalties
first lien on the plant and fixtures of the mine.

GOLD AND SILVER.

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

The royalties on the remaining minerals are : Copper, four cents on every unit ;
Lead, two cents upon every unit ; Iron, five cents on every ton; Tin and Precious
Stones ; five per cent. ; Coal, 7% cents on every ton sold. .

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

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

THE HON. C. E. CHURCH,

Commissioner Public Works and Mines,

HALIFAX, NOVA SCOTIA.
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OF CANADA.

The direct route between the West and all points on the Lower St. Lawrence and Baie des Chaleur,
Province of Quebec; also for New Brunswick, Nova Scotia, Prince Edward and Cape Breton

Islands, Newfoundland and St. Pierre.

XPRESS TRAINS leave Montreal and Halifax daily (Sunday excepted) and run through without change be-

tween these points in 30 hours.

The Through Express Train cars of the Intercolonial Railway are brilliantly lighted by electricity and heated
by steam from the locomotive, thus greatly increasing the comfort and safety of travellers.
New and Elegant Buffet Sleeping and Day Cars are run on all through Express Trains.
CANADIAN EUROPEAN MAIL AND PASSENGER ROUTE.

Passengers for Great Britain or the Continent by leaving Montreal on Friday morning will join Qutward Mail

Steamer at Halifax the same evening.

The attention of shippers is directed to the superior facilities offered by this route for the transport of flour and
general merchandise intended for the Eastern Provinces and Newfoundland ; also for shipments of grain and produce

intended for the European market.

Tickets may be obtained and all information about the route, also Freight and Passenger rates, on application to

E. KING,
Ticket Agent,

G. W. ROBINSON,
Eastern Freight and Passenger Agent,
136} St. James Street, MONTREAL.
Railway Offices, Moncton, N.B., 14th November, 1889.

D. POTTINGER, -Chief Superintendent.

MAP

—OF THE—

Phosphate Region

— OF—

OTTAWA COUNTY, QUEBEC.

PRICE, TWO DOLLARS.

On sale only at the Offices

OF TEIEl

CANADIAN MINING REVIEW,

27 Sparks Street, OTTAWA, OTTAWA.

TO GOVERIN THRR DISPOSATL OF

DOMINION LANDS CONTAINING MINERALS, OTHER THA

COAL,

1890. |

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

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

QUARTZ MINING.

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

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

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

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

he price to be paid for a mining location shall be at the rate of FIVE DOLLARS
PER ACRE, cash, the sum of FIFTY DOLLARS extra for the survey of the same.
No more than one mining location shall be granted to any individual claimant upon

the same lode or vein.
IRON AND PETROLEUM.

The Minister of the Interior may grant a location for the mining of iron or petro-
leum, not exceeding 160 acres in area which shall be bounded by north and south and
east and west lines astronomically, and its breadth shall equal it in length. Provided
that should any person making an application purporting to be for the purpose of mining
iron or petroleurn thus obtain, whether in good faith or fraudulently, possession of a

valuable mineral deposit other than iron or petroleum, his right in such deposit shall be
restricted to the area prescribed by the Regulations for other minerals, and the rest of
the location shall revert to the Crown for such disposition as the Minister may direct.

The regulations also provide for the manner in which stone quarries may be ac-
quired.

PLACER MINING.

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

The nature and size of plaéer mining claims are provided for4n the Regulations,
including bar, dry, bench, creek or hill diggings, and the RIGHTS AND DUTIES OF
MINERS are fully set forth.

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

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

THE SCHEDULE OF MINING REGULATIONS

Contains the forms to be observed in the drawing up of all documents such as :—
“* Application and affidavit of discoverer of quartz mine.” ¢ Receipt for fee paid by
applicant for mining location.” ‘¢ Receipt for fee on extension of time for purchase of a
mining location.” "¢ Patent of a mining location.”  *‘ Certificate of the assignment of
a mining location.” ‘“ Application for grant for placer mining and affidavit of appli-
cant.” ~*“Grant for placer mining.” ** Certificate of the assignment of a placer mining
claim.” “Grant to a bed-rock flume company.” ¢“ Grant for drainage.”  ‘“Grant of
right to divert water and construct ditches.”

Since the publication, in 1884, of the Mining Regulations to govern the disposal of
Dominion Mineral Lands the same have been carefully and thoroughly revised with a
view to ensure ample protection to the public interests, and at the same time to en-
courage the prospector and miner in order that the mineral resources may be made
valuable by development.

COPIES OF THE REGULATIONS MAY BE OBTAINED UPON APPLICATION TO THE
DEPARTMENT OF THE INTERIOR.

A. M. BURGESS,
. Deputy Minister of the Interior.
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NORTHEY & CO’'S STEAM PUMP WORKS,

Toronto, Ontario.

SIMPLE STEAM PUMP.
Flat Cap Pattern.

I
NORTHEY & €O

DUPLEX STEAM PUMP.

SPECIAL STEAM PUMP.

SIS

Steam Pumps of the best and Iatest designs for mining purposes, Boiler}Feedlng, Fire Protection,
and Genera.l Water Supply, Etc.

NORTHEY & CO.,

Meohamcal .gmd Hydmuh(, HEngineers, - - - - - Toronto, Ont..
WORKS—CORNER FRONT. AND PARLIAMENT STREETS.
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Other important improvements in Mining Machinery will be illustrated on this page in the
March and April issues.

SERGEANT’S PISTON INLET COLD-AIR COMPRESSOR.

For full description see page 50 of this issue.

Having single tubular inlet, which disposes of poppet valves, cages, and springs ; minimum
clearance spaces ; greater water jacketing area than any other; large fly wheels:
automatic device for unloading engine ; and many other improvements.

Send for illustrations and partioulars of this, as well as of Rock Drills, Boilers, Hoists,
in fact every Mining requisite.

ADDRESS YOUR ENQUIRY TO

INGERSOLL ROCK DRILLCONPANY OFCANADA.

204 St. James St, or P. O. Box 1942 Montreal.



