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- GANADIAN RAND DR".L GO. SHERBROOKE QUE
. Mining Tunnelmg& Rock- Workmg Machmery

STRAIGHT LINE COMPRESSORS

’ DHPLEX COMPOUND & CONDERSING CONPRESSORS

- With' MEYER or CORLISS VALVE GEAR
" For ECONOMICAL PLANTS

THE JENGKES MAGHINE ©0., Sole Agents, f

16 rmz'oxrA SQUARE, uozvrmuz | HALIFAX HOTEL, zmznmx " eae CORDOVA STREET, VANOOUVER.
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'lhe most successful machme made for PULVERIZIM} QUARTZ OR.ES OF ALL KINDS PHOSPHATE 5

 ROCK, CARBON, FOUNDRY FACINGS, PLUMBAGO, PORTLAND ROCK AND CEMENTS, Em, * A PER
FECT PULVERIZER OF ALL REFRACTORY SUBSTANGCES.

. THE NEW GRIFFIN MILL .

i wd} WOrk eﬁher wet or dry Capac:ty fmm two to fnur tons per “hour to sxxty/mesh or ﬁner Descnphvé pamphlet and E
' full mfor;mauon furnished on apphcatlon to
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USE ‘THE BEST!
TAKE NO OTHER !

BPenberthy Injector,
|  ABSOLUTELY AUTOMATIC. R i

IN USE IN THE UNITED STATES = |
70 OOO AND CANADA! B
Sold by all large Steam Supply Houses | L

Used by all large Traction Engine Bmlders
Used by EVERY LIVE, WIDE-AWAKE Steam-user in America.

Write fox- Pr!.ce- to )
Wa.terous Hngine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Toronto ; 1. Matheson & Co., New Glasgow, N. S.;
McKelvy & Birch, Kingston Ma,cdona.ld & Oo Halifax ; McKeough & Trotter, Cha.t.ham
Spra,tt & Gray, Victoria, B.C.; Robb. Engmeering Oo., Amherst, N.S.; or-

PENBERTHY IN J' ECTOR 00., Manufactmrs, 'Wmdsor, Ont.

52 Address Lotteu to. Detroit, :uougm.u

T GR R g

The Only Perfect Pulverizer

". oF

QUARTZ,
- 60LD
OR SILVER

PHOSPHATE
ROCK,

FOUNDRY

ORES, . ¢
PLUMBAGD, [ Y o
. P “And All Other
PORTLAND RS

Refractory -
Substancas.

 GEMENT,

will work exther wet or: dry, and deliver a finishéd product »
Capacity, 3 to 4 tons per hour on Phosphate Rock, 14 to 2 tons: |
-per hour on Portland Cement, Quartz or Ores, dependmg on [
Y hardness of material to be pulverized and fineness of product.
4 Grinds from 30 to 250 Mesh with equal facility. :

" NO JOBRNALS IN GRINDING cxumn BALL RIGID ON SHAFT HAVING DIRECT
' POSITIVE ACTION ON MATERIAL. MINIMUM POWER PRODUCKA MAXIMUM AMOUNT -
OF PRODUOT. IT 18 ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH A8 TO . § -
CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND OPERATING EXPENSE MUCH }'
LESS THAN STAMP MILLS. LA RGE NUMBER OF MILLS I8 USE ON DIFFERENT MATE- 3
.Y RIALS WITH rosmvx suoom IN EVERY INSTANCE. ) .

o illustiated de-
; acrtptlve pmpmm.i on application to

|BRADLEY FERTILIZER C0. 82 San ., B umﬁ &

. e ":mm'
TREELISTY “RORING MACHING W.I.:En'“v MATENMALPINCTRABLE SYARDTARY STEELORRLL.

SPECIAL TOUGH MlNi"RS'L)F{iLL-:»‘_

2 ”_"rnn mm PATENT PICE CO. Limited

SHEFFIELD. EUGIAAND
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. RocKTgéTBEREAKER f BEBTI]II[H ENGE wum(s na

Succeseors to Doty ln‘lno Works co. and
John Doty Engine Co., Ltd.

———mmAm OI'—-—--

M.mu.q MACHINERY

Marine and Shttoury Engmu and
Boilers. . . .

Ho:stmg and Vertical Engines.
- Ore Crushers..
Stamp Mills and .

: General Maclunuy

We Guarantee First-Class Work and
Prompt thpment. _

nces nnd Estmntes on Apphca.tlo

rBERTRAMEN(;INE WORKS €0,

-Bathurst and Niagara Sts.,
TORONTO, OANADA.

THE HICHEST TYPE OF ROGK BREAKING MACHINERY! | MIINING MACHINERY FOR SALE.

Toe G Gyt Db s p ey Gt b0 | 35 H.P. PORTABLE BOILER, STEAM HOIST,
' . - It has supplanted all other forms of breakers. , : STEAM PU MP, ROCK DR:LL DIAMON@
" We Manufacture aleo, STAMP MILLS, CORNISH ROLLS, CONCENTRATORS . DRILL AND OTHER MINING MA-
. and ail classes of MINING MACHINERY. ' CHINERY AND TOOLS.
- Add Catal (o}
ress for Catalogues GATES IRON WORKS, USED BUT" SHORT TIME AND IN GOOD CONDITION
B re S, New York. . 50 P. South Clinton St,,

| B Slwne  CHICAGO, US.A. | @ L 'WOODWORTH MARMORA ONT

| MATHESONSG
= “‘W ENGINEERS

'RURO ]:OUNDRY &
Y M AcHNEC

Engmeers o
BoilerMakers | -
‘and. Founders

F I\U 0

AND

§Pe cla[Mlxture.Shocs&Dles « [

A N

| 1 wnh theB[ﬂ‘mm o W“N-’jf -
G«”“’ M'N'”G MACH!NERY | "RooRdu' %'fzs""‘}%’h“&f&?. 1
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'ELECTRIC BLASTING

VIOTOR ax.:!ormo PLATINUDM XEUSES.

Superior to all ¢ _hers for exploding any make of dynamite or blasting powder. Each fuse folded separately and packed in
neat pag: boxes of 50 each. Al? tested and warramed’.m Single and double strength, with any length of wires,

“PFPULL-TUP " BLASTING MACOCECTTE.

" The strongest and most ‘powerful machine ever made for Electric Blasting. No. 3 fires 30 holes. No. 4 fires 50 holes.

No. 5 fires 100 holes. They are especially adapted for submarine blasting, large railroad quarrying, and mining works.,! -
VIOTOR X G- : ‘ . *

No. 1 fires 5 to 8 holes ; weighs only 15 lbs. Adapted for prospecting, stump blasting, well sinking, etc.

Standard Electric Fuse and Biast Tester, Wire Reeols, new design. Leading and Connecting Wires.

Temhemstew™ JAMES MACBETH & CO.,

" 128 MAIDEN LANE, NEW YORK OITY

JEFFREY COAL MINING MACHINES

SECTION OF CONVEYOR. : OPERATEQ BY ELECTRICITY AND AIR POWER. :
JEFFREY CHAIN BELTING 3
o B, S o st g an. 00 OOBL Drills, Motor Cars, Etc, Etc.
nfactarers o nteg, 11pples,
'COAL SCREENS. -

Mines Examined and Estimates Made.
' SEND FOR ILLUSTRA!TED CATALOGUE.

THE JEFFREY MANFG. COMPANY,

g > New York Branch, 168 Washington St. GOLUMBUS, OHIOQ. Chicago, Branch, 48 South Canal St,

Robb Enginsering Company, Agents, Amherst, Nova Scotia.

MIIG AND MILL MACHINERY.

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

ALEX. FLECK, VULCAN ’JRON] WORKS, OTTAWA.
EEE HEAVY WIRE CLOTE RIDDLES or 4t omsommmoms _

ALWAYS IN STOOK e
, .-. - S BRASS, IRON AND STEEL. FOom MINTING ‘
bt THE MAJOR MANFG. CO.
Y . 23 & 26 COTE STREET, MONTRHEAT. ‘

) _ 8end Specifications and get Quotations,
VAN DUZEN'S STEAM JET PUMP.

, From 5 to 40 Dollars Each. :
SAVES YOU BUYING A4 &600;00 PrPUMP.

For the following uses:

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

Sond for Cataogus sad Pri it GARTE & €0., MONTREAL. £

" CARRIER, LAINE & CO.

= 1
o -

-

—

—

FOUNDERS, MACHINISTS AND BOILER MAKERS,

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

WRITH FOR OUR PRICES.

I
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By B. T. A. BELL,

Editor of THE CANADIAN MINING REVIEW, Secretary GENERAL MINING ASSOCIATION OF QUEBEC,
Honorary Secretary MINING SOCIETY OF NOVA 8COTIA.

600 Pages. = FOURTH EDITION. - 600 Pages.

'NOW IN PR:.F’ARATIOI\I 'READY FEBRUARY

L}
' ) N : °Pa

i
Pao?,

ULL DETAILS of the Mining Laws of the Provinces as amended to date. A complete LA
E series of Articles on the prominent Canadian Mining Industries, together with the full- A
est information respectiﬁg the History, Organization, Capital, Dividends, Plant and production of
the Mineral operations of the Dominion of Canada and Newfoundland. ~

S0

OQ*DT

- Endorsed by the Mining Men of the Oountry.

It is the most valuable new departure since the formation of the Mining Asso- { ** There is collected together so much accurate mfomnnon, condénsed into- ue

. ¢iation in the Provinces that I am aware of.”—H. S, PooLe, M.A., F. G S., General B clear, coricise and readable form, that any one desiring to do business in any way
Manager, Acadia Coal Co. . connected with Canadian mining, will find these necessary facts rudyto hmd.-—Hél.
' . B. SMiTH British Phosphate Co. < :
““ Is of very great service, not only to those directly interested in fmining, but to ,J ’ +
business men throughout thc Dominion.”—MR. R. G. Leckig, M.E., General T A work of great practical utility.—Dg. S.“PH‘N Euul“s, Emmens Metal Co,.
Manager, Londonderry Iron Co. ] : Youngwood Pa.

“ It is the only book of the kind which affords any reliable knowledge from a

({3 k
business point of view.”— Mz, L..A. KLEIN, American Asbestos Co. Is an admirable production, and will prove a standud work of uferenee. -

MR. G. E. DruMMOND, Canada Iron Fumwe Co Ltd.

*“ The information which it gives to persons interested in the mining industries of
the country is of much value.”—Mg. A. BLUE, Director of Mines, Toronto. “ The most useful book in our oﬁce.—lngersoll Rock Drill Co. of Canada.”

« No doubt of'great service,”—MR. J. OBALSKX, lnspector of Mmes, Quebec. ¢ Worth ten times the amount. n_]- AMES MACBETH & CO-, Nlew York.

“ Found very convenient in our office, and is frequently referred to.”—Dgz. E.

. ““I have éxpressed my opinion before, but I dd that the recent issue
GILPIN, Deputy Commissioner of Mines, Halifax. 4 ore,” may now @

seems to me to be the perfection of a work of the kind.”—MR. JOHN.. Rv'rmuom,
late Inspector of Mines for Nova Scotia.

¢ Jts compilation of valuable facts makes it invaluable.” Mg, GRORGE STUART,
Truro Gold Co., Truro, N.S.

— “1 recommend & cOpy of it to every person contemplating investment in our
¢ The'very thing I want.”—CoL. W, R. WaLLAcE, Ophir Gold Mining Co. Canadian mining indu;try.‘”‘—Mk. T. R. GUE, Acadia Powder Co., Halifax.

3

———-—FOR ADVERTISING RATES Etc.-————

Address: THE PUBLISHER, 17 Viotoria Chambers, Orraws.

G ' s~ PRICE THREE DOLLARS.<&®

1
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MACHINE Steel Rim Pulleys are practically
MOULDED unbreakable, are lighter and easieron o —
STEEL RIM ; shaft, and cost same as cast pulleys.
mﬂ .

AND QRIP ANY STYI.I FURNISH!D SPLIT

- TURNED IN ANY I-ENQTI'IS up TO 28 FEET.'.
SAVING GOUPI.INGS- STEEL OR . IRON. .
PERFEOCTLY TRUE AND POLISHMED. -
m

KEY SEALED WHEN DESIRED.

. - . .RING OILING AND RESERVOIR OlL BEARINGS. STANDS
: ¥ ', ' PFOR BEARINGS. WALL BOXES. SPECIALLY MEAVY
i 7 PATTERNS FOR ELECTRIC WORK. OUR SPECIAL .
. . FACILITIES SECURE YOU LOW PRICES
—  —  — —— ]

AND PROMPT BMIPMENT.

(™)  WATEROUS

 DIAMOND DRILLS
PROSPECTING MINERAL LANDS.

" The Sullivan Diamond Drill is the simplest, most accurate, and
most economieal prospecting drill tor any hn of formation, hard or soft, in
deep or shallow holes.

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

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

SULLIVAN MACHINERY COMPANY,

«“M" Drill-Haad Power. Suecessors to DIAMOND PROSPECTING (0., 54 & 60 N. Ciinton St., CHICAGO, ILL., U.S.A. “N” _Drill—
: L MANUFACTURERS AND DEALERS IN y
! _ » .
C‘P“.‘“"'@ ft. depth. Sdlhn.n Diamond Prospecting tll?nlls, Chnnnelﬁaihﬁhchmes, Rock Drills, Hoists and Capacity—3,000 f depth.
) a s ea er Quarryin a inch [~ N
‘Removes 1% inches solid core. Hoisting and Hauling Engines, Cages, Ti £ es, and gher Coal Mi M ninery. Removes 1} inches solid .

Contractors for Prospecting Mineral Lands with the Diamond |

JOHN BERTRAM & SONS,

ca,nada:'Tom Works, - - - DUNDAS, ONT.

MAN UFACT URERS OF

Ma.chlmsts Tools and Wood Workmg Machinery.

Lathes,
Planers,

Drills,
Milling :
Machines,

Punches,
‘ Shears,

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

nmmmmwm

Loeomotwa and Car Maehmery, Special Machmery—l’mca Llst and Photographs on Appheatmn.
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MINING LAWS OF ONTARIO.

AV\ person may explore Crown Lands for minerals.

Mining lands may be taken up as surveyed loca- .

tions or staked chaims.
Locations range from 40 to 320 acres.
Claims range fr %om 10 to 20 acres on vein or lode.
Locations may be acquired in fee or under leasehold.
Price of locations north of French River $2.50to $3.50
er acre, and south of it $2 to $2.50 according to distance
om railway.

Rent of locations first year 6oc. to $1 per acre, and

subsequent years I5c. to 25C. per acre.

Rent of claims, g acre each year.

Claims must be m continuously.

Royaltyonoru specified in the Act, 2 to 3 per cent. of
value at pit’s mouth less cost of labor and. explosives.

Royalty not charged until seven years from date of
patent or lease, nor (as prov:ded in s. 4 (3) of the. Mmu
Act, 1892) until fifteen years in the case of an
discovery of ore or miner .

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

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

Copies of the Mines Acg, 1892, may be had an applies- s

hpnto :
AROHIBALD BI.UE,

Director Bureau of Mines.
ToRONTO, April 24, 1892. :

"
M. A. Buckg, Grad. S.P.C.
(Late of Freiberg, Germany.)

BUCKE & HA‘U’LTAIN

A BEA. X IBIRS
Consulting, Mining and Electrical Enginéors,
' KASLO, KOOTENAY, B.C.

MINING PROPERTIES MANAGED

* Assessment and Development Work Supervised.

F. CIRKEL,

MINING.:ENGINEER.

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

lloports on Mlea Deposlts, Asbestos, Phosphate

78 QUEEN STREET,

STAM PS
rr.rrcnum D & ANDREWS,

173 & 175 SPARKS STREET.
—m——..

'GENERAL ENGRAVERS,
Rubber Stamp Manufacturers,

SCALE MAKERS AND. BRASS WORKERS.

Brands, Steel Stamps, Time Checks
" and Tags.
Stencils and Ink, Scales and
..,  Weights.
- —————_ 1]

: RUBBER STAMPS FOR OFFICE WORK.

H, E. T. HauLTAIN, Grad, S.P.C,

BOILER AND PJPE COVERINGS

" Absolutely Fire Proof.
,I.lggvl: and Easy to Apply.

Indstmcttble by heat ; will save
from rot04opercent. in fuel, and give

ASB E STOS

ll. W. JOIINS HANUI‘AOTURING COMPANY,

Sole Manufaeturers of H. W, Johns’ Asbestos Rooflng, Sheathing, Bnﬂding Felt. Asbestos,
Steam Paskings, -Boiler Coverings, Roof P , Fire-Proof Paints, &e

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

Established 1858, 87 MAIDEH LANE. NEW YORK.

Jmoy City, Chicago, Philadelphia, Boston, !mulon.

WIRE RQPES

Crucible Cast Steel Ropes
for, Hoisting, Inclines, '
Mxmng, &c. )

Seimans-Martin for Trans-
_mission of Power, Ele-
" vators, Hoists, &e.

Galvamzed Ropes for Dermck Stays, Shlps Rigging, &c
WRITE FOR _CATALOGUE AND PRICES.

i uANUFAc'runEn BY THE.

B. GREENING WIRE Co, LT®

HAMILTON CANADA.

BUTTERFIELD’S HINGED PIPE VlSE.

}IAI)E IN TWO SIZES.

No. 1 Holds from . 0 to 2} inch pipe.
No. 2 Holds from } to 4} inch pipe.

SIMPLEST AND BEST
IN THE MARKET : :

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

BUTTERFIELD é}— co., ROGK— ISLA.:N‘D 0.

§

AMEROH §TEAM ‘PUMP

. ADAPTED
FOR ALL

PURPOSES.
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"ROBURITE.

THE CANADA EXPLOSIYES CO.. Larp.

Oontinuea to manufacture and supply ROBURITHE, wlnoh is the MOST POWERFUL EXPLOSIVE KNOWN,

And at the same time is perfectly safe tohandle without any fear of premature explosion, as it contains no mtro-glycenne No report
of a single accident or loss of life either in its manufacture or use has ever been made.

Since its introduction and manufacture in Canada, numerous practical miners have given testimonials showing its Efficiency,
Economy, and Perfect S8afety, and expressing their determination never to revert to any other explosive.

It can be used in the most fiery mines without risk of exploding gas or fire damp, and managers of mines should prohibit the use
of any other explosive. No noxious fumes arise from it use.

It is peculiarly well adapted for Coal, Gypsum, and Metalhferous Mines, and all kmds of Submarine Work and Rock Blasting.

It can be transported by railway to any part ‘of Canada.

Electric Batteries, Detonators and Electric Fuses are ‘also supplied by the Company. Orders will have prompt attention

addressed to the

CANADA EXPLOSIVES CO., LTD. ©MeyNe.z ouke st

Agents in Montreal : Wm. Sclater & Co., 42 Foundling Street.

Geological Supvey of Canada.
Annual. Re;;t, 1888-89,

VOI. IV.

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

' Alphabetical Index.

NOW PUBLISHED AND ON SALE.
PRICE, eoupmrm nomns.

Part A.—Su Reports o Operations 1888 and
1889, by the Director. Price I0 cents,

PMB ~West Kootanie District, B.C., by Dr. G. M.
¢ Dawson. Price 25 cents.
Part D.—The Yukon and Mackenzie Basins, with maps,
by R. G. McConnell. . Price 25 cents.

Part E.—Lake Agassiz in Mamtoba, by Warren Upham.

Price 25 cents.

Part F.—The Sudbury Mining Dlstnct, by Robert Bell,

. B.A;, Sc,, LL.

Part XK.—Mineral Resmuces, Quebec, by Dr. R. W. Ells.
Price 25 cents.

M N.—Surface Geology, New Brunswick, by R.

Chalmers. Price 30 cents.

Part R.—Chemical Contributions, by G. Christian Hofi-
mann. Price 25 cents.

Part S (a). -—Mmmg and Mineral Statistics, 1888, by
H. P, Brumell. Out of print.

Part & 66} ,.—Mineral Statistics and Mines, 1889, by
Ingall and H. P. Brumell. Price 25 cents.

Parl 7.—Annotated List of Minerals occurring in Can-
ada, by G. Christian Hoffmamm. Price 25 cents.

Noee.—“‘rh::e ua:dofull other- Pgebhuhm d’fthe
m:hr :‘g A pnqt, may purcln.sed rom
W. FosTer BrowN & Co., Montreal.
DUR;: & SoN, Ottawa, Ont.
WiLL1aMsON & Co., Toronto, Ont.
McGreGor & KNIGHT, Halifax, N.S.
J. A. McMiLtan, St. John, N.B.”
[. N. HiseeN & Co., Victoria, B.C.
R. D. RicHARDSON, Winnipeg, Man. -
MoIr & MiLLs, Port Arthur, Ont.
THOMPSON Bros., Calgary, Alta..
THoMPSON BRos., Vancouver, B.C.
EpwaRrD STANFORD, 26 and 27 Cockspur Street,
. Charing Cross, London.
_ SaMpsoN, Low' & Co., 188 Fleet Street, London.
F. A. BROCKHAUS, Leipzic, :
B. WeSTERMANN & Co., 838 Broadway N.Y.
or on apphcation to

DR. JOHN THORBURN, -
Librarian,
Geological Suryey, Ottawa

N.B.—Catalogue and Price List can be obtained from
any of the above,

STATIONERS, BOOKBINDERS AND PRINTERS,

Chemical and Assay Apparatus.

AGENTS FOR m DouiNiON rorR THE

MMGAII CRUCIBLE COMPANY, BATI'ERSEA, EIIGLAIID

AND POR THR

_"‘“"““‘._.. a===> Balanoes # Weights of Beckers Sons, Rotterdam.

- Microscopes of E. Leits, Wetslar. W.Bohmhnch-m Royal Berlin and Meissen Porcelain,

Platinum Wire, Foil, Cracibles and Dishes. SwedthdtuPupu Chemically
Pure Reagents and Volumetric Solutions,

v An Hustrated Priced Oatalogue on Application.wm

LYMAN, SONS & CO.

380, 382, 384 and 386 St. Paul Street, MONTREAT.

CANADA ATLANTIC RAILWAY.

THE SHORT FAVORITE RWTE

Ottawa 2 Aontreal|  gygiring & REFNING
6 TRAINS DAILY G COMPANY,
"‘“%"“" EDWARD BALBACH, JR.. - PRES'.
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QUEBEC, = HALIFAX, = PORTLAND ’
- And all Points EAST and SOUTH. Smelters and Refiners of
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Slecping Cars Copper Ores.

OTTAWA and NE'W YORK-

Daily Service via the Adirondacl .
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JohnE Hardman, 8.B.

MINING ENGINBEER,
Oldhmazx, N‘o“ Socotin.

" Can be consulted on all matters pertaining to the fession.
The devel and of Gold )3 N el

P 3 1rop & sp Y.

il th 1h i

g
g
F

£

ot illoth -

TO USERS OF THE DIAMOND DRILL.

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

Bort and Carbon Diamonds for sale. Same
terms as New York. Prospecting with
American Diamond Dnll at per

foot or by the day. .
2, MoRae & Oo.,
OTTAWA.
. X e g g

J. & H. TAYLOR.
GALVANIZED FLEXIBLE STEEL WIRE ROPE

OOLI.IIRY ROPES A SPECIALTY.

) m’l|||nnu|[r.'-'

iimtinrttsathis ot i,

F
L
"

Wrought Iron Pipe for G Gas,“Steam and Water.
BRASS and IRON VAI.VE CATES and COCKS.

ENGINE AND BOILER APPLIANCES.

731 CRAIG STREET, - -

J.T.DONALD,

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

) W;\nalyses and Assays of Ores, Fuels, Furnace Products,
aters, etc., etc. Mines and Mmmg Propertles
Examined and Valued.

R. C. CAM PBELL—JOHNSTON
(of Swansea, India, and.the United States.)
METALLURGIST, ASSAYER,
AND MINING ENGINEER.

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

T. D. LEDYARD,

DELAER IN MINES, &c.

57 COLBORNE STREET, TORONTO.
Speoecialtieoms:
BESSEMER IRON ORES PARTIOULARLY LOW IN PHOSPHORUS
) ' ASBHEBTOS.

MONTREAL.

.C. V. M. TEMPLE

(Fomerly President Meganuc Mmmg Co,, . P. Q)

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

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

e R .

CANADIAN REPRESENTATIVE |

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

LONDON REPRESENTATIVES ¢
LaNE GAGGE & AnDREWS, Solicitors, Arundel St. Strand, London.

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

VIM HAMILTON MERRITT, F.C.S.

Associate Royal School of Mines, &c. ) )
' MINING ENGINEER and METALL URGIST,
Will report on Mines and Mineral Propertiés.

ADDRESS :
" 16 Toronto St., Toronto, Ont.

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

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

Gold Extraction Company, Limited.:

HOME STUDY OF
MINE SURVEYING

To commence, students only
need to know how to.
read and write,
Send for FREE Cm:ular to
The de
School o
Scranton, Pa.

LEDOUX & COMPANY,
9 Clff St., New York. _
Englneers, Metallurgists -&
Assayers.
Publie Ore Sa.mpllqg and Storage Works
All the principal buyers of furnace materuls in

the world purchase and pay cash against our certifi-
cates of assay, through gla York banks.

By special ﬁrmhwm of the Secretary of the
Tte{sury of the United States, cars of ore or
Copper matte thro bond can be opened
ussmpledl works. .

Consignments received -and sold to highes. .
bidder. Send for circular giving full p‘rticuhm

Mines examined and sampled. Assa\ys'
and Analyses of all kinds.

[}
L S

SPECIALISTS v MICA,
MINEBERS AGENTS,

RICHARD BAKER SON & CO.

8 & 7' CROSS LANE, LONDON, ENG.

1-ARLINGTON PLACE,

Assays & Complete Analyses of all Minerals

THE ASSAY OFFICE,
TRURO, N.8

Irwin, Hopper & Co.,
MINERS AND SHIPPERS OF
| MINERALS.

BOARD OF TRADE BUILDING

T MONTTIRELAX., O.A.N’

Asbestos, crude and manufactured. Phosphate, Mica,
Plumba.go, Soapstone, &c.

MIOHIGAN MINING SCHOOL.

A State School of Mxmng Engineering, lomtcd in the hean of the
Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Megumsm, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering, Shop-
ptactﬁmwytml and g‘:ﬁhnlcal ({‘heﬁmt A Asnymg, Ore Dress-
ng, urgy, Plane road an ine Surveying, Hy: I
M%mng, Mineralogy, f’etrography, General, m{c, uﬁ-;llieﬁ

ete, Has ummer Schools in Surveym Shopig
feld Geology. Laboratones, Shops 'and ill weli
mpped Tnmon fm For Catalogues apply to’ the
ﬁou‘hton, Mich.

ROBIN & SADLER

///# 724 /f/%//
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/ \OMTREA\ TORONTO

THE AMERICAN METAL (0., Ltd.

80 Wall St., New York. P.‘O. Box 957.

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

Advances Made on Consignments.
j albach Smelting and Refining Co. Newark, N. J
AGENTS FoR Henry R. Mertoa & Co, London,
Wlllmms Foster & Co de Swansea.
fort-on-Main

E. E. num.luc-Aurs

ASSAY OFFIGE *w UaSonar,

I.ABORATORY
lmn.bulhed in Coloudo. % Sunpleﬂx mail or

ﬁold & Silver Bulllun ‘“‘-«', Mell;o_g&_gx

Address, 1736 1738 hmuﬂt.,bm Oalo,

FIRE PROOF

ROOFING

ILLUSTRATECD CATALDGULR FREE

METALLIC ROOFING (o

SERS TORONTO

G. MICKLE,
Consulting Mlﬁlng Engineer

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

Mem. Am. Inst.Min.Eng

Mining  Engineer and Metallurgist,
REPORTSONIIRESANDIINERALLANDS. :
PHOSPHATE A SPECIALTY.

No. 18 Broadway, Rooms 817 & 618,
Newvw Yoxix.

EBENE. OLCOTT,

BOOKS OF INTEREST

Engincers, M echanics, Eﬁd.'

Mathematical Instntment.s
Squares, Scales, Oompasses,
and a full line of

Engineers’ Drawing -Supplies:

W. DRYSDALE & CO.,

"BOOKSELLERS AND STATIONERS,
237 $t. James St., Montreal.

ORFORD COPPER CO.,

Copper Smelters

Works at Constables Hook N], opposite New
Brighton, Staten Island. Copp°r Ore, Mattes, or Bul-
ion purchased. Advances made on consignments for
refining and sale. Specialty made of Silver-bearing

Consulting Mining Engineer & Metallurgist,
18 Broadway, New York Oity.

Cable Address: - - - “ Kramolena.”
Mines examined and re; on. Wil ‘act as permanent or
pecial advising engineer of mining companies.

. Spedﬂﬁdﬁﬁufwmkumkhgmmm

Ores and Mattes,

~SWLL —
INGOT AND CAKE COPPER.
President, ROBERT M. THOMPSON,

Treasure G. A. LAND.
Office 37 to 30 Wall Street, New York.
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H H.FULLER: CO.

41-45 UPPER WATER STREET HALIFAX N.S.

WHOLESALE AND RETAIL DEALERS IN 4

BUIL]]ERS’ BLACKSMITHS' and GENERAL HARDWARE,
MINING a0 g gz

SOLE AGENTS FOR NOVA SCOTIA FOR

BOSTON BELTING CO'S RUBBER GOODS
REEVES WOOD SPLIT rtr:.:.mrs

CORRESPONDENCE SOLICITED.

P. 0. Box 178,

aShlprﬁents promptly and carefully attended to.

M.‘i BE.A.TTY ‘& SONS,
T s
ENGINES.

ENGINES

FOR
.
Mines
AIND ‘
B L] .
< s Inclines.
Hono-Power Hohton, .

Stone Derrick fron, .
Centrifugal Pumps,

Dredges, Derricks, Steam Shovels

AND OTHER CONTRACTORS PLANT.

J. G. STEWART, Agent, M(mtreal.

ALL: KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUFACTURED BY

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

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

O .
-

HEAVY PRESSURE PUMP.

MINING PUMPS.

SIMPLE COMPOUND OON DEN SING OR NON -CON DEN SIN @.

'W'RI'I‘E US FOR Q'U'O'I‘.A.'I'IONS-

NORTHEY MFG. COMPANY LTD.

TORONTO ONT:
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the high class manufacturers of other countries
where mining machinery is manufactured up to
date to meet the ever changing requirements of
a progressive industry.

Countries where miners do not make shift to
use a Blake-Marsden crusher when a pulveriser
is what they want, or a Northey pump for a deep
coal pit instead of the specially designed colliery
pumps like that of the Jeansville Iron Company
of Pennsylvania, which they may consider will
suit their purpose better.

1s the mining industey to be denied the tight
of its own judgment and free choice, in favor of
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OTTATNTA.
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Mining Machinery.

From an article in a recent number of the
Canadian Manufacturer it would appear that
manufacturers of mining machinery want to
destroy the industry which is their sole market,
flattering themselves that they can derive sup-
port like the fabled sloth from the suction of
their own paws.

The present wail of these spoilt and petted
manufacturers is that mining machinery of a
class or kind not manufactured in Canada has
been and may be imported free of duty accord-
ing to an Act passed by a Governmen: which
they must acknowledge is distinctly protective
in its policy.

The Act in question was passed in order to
give some measure of protection to the promising
industry of mining--not protection from the
honest tonic of competition, which is the life
and soul of progress in trade, but protection
from the shortsighted greed of one class of
manufacturers who ask their fostering government
to legislate for them only, and compel another
and much more important n~ive industry to
use antiquated, ‘illadapted machinery at ex-
horbitant prices mercely because it is wanufac-
tured here.

There are none so blind to facts as those
whose vision is obscured by selfinterest, and it
would appear that this particular class has been
so pampered and spoilt that it cannot recognize
the equal rights of another native industry and
docs not look upon mining, which brings more
foreign capital into the country, employs more
labor, and results more than any other in general
prosperity to the fortunate district in which it is
located, as a Canadian industry at ail.

And this great industry, this robust, masterful
son of a new country, which asks for so little, is
to be denied its equal rights, is to be handi-
capped forsooth that ne of its feeble, rickety
brethren, repr d by the facturer of one
pump, one stoue breaker, or one rock drill may
flourish without effort and without the whole-
some spur of competition, which they evidently
need, to bring them up to the level of merit of

a specially protected industry? If so the whele
trade system of the Dominion is a farce and in
the abstract goes far to show the inherent
economic weakness of a protective policy, the
bolstering up of one class at the expense of
another, as long as the latter will submit to it.
Our miners are not to use the machinery they
think most economical and most suitable to
their requirements ; they must be taught that it

Mr. gohn Blue, i.ustis Mmmg Co., Capelton.

pump, or a good substantial steam hoist; they
may be rather cxpensivejarticles because the
import duty imposed 1o protect us from the
pernicious influence of modern thought and the
improvements of the rest of the mining world,
makes it more expensive to manufacture them
here, and we really are too busy reaping casy
profits to be bothered with a first-class machine
like the one you ask for ; we can of course make
you a scparator if you must have one because
we are engmeers and can therefore make all
kinds of machinery as we have taken care to
point out to the Department of Customs.
It will take some time to do this, however, as
we have not given much special attention to
separators and it will be costly and may not
be quite successful at first, therefore do you not
think you had better take something else in-
stead?”

Seriously, let us look at the matter in a matter
of fact light and see if according to their own

the facturers have anything to
complain of. ’

Miners in Canada find it more convenient to
buy machinery made here if itis what they want.
because it can be inspected before purchase and
manufacturers carnot complain of want of cus-
tom hitherto. What the miners, however, claim
as their right is that they shall have that class or
kind of machinery which they want, and which
is not manufactured in this country, duty {ree.

As to any technical difficulty in determining
the “ class or kind ¥ manufacturers have certainly
nothing to giumble about,

It is weil known that the General Mining
Association of Quebec has since its formation
always encouraged the membership of manu-
facturers, and it cannot be denied that they are
already well represented and have had a powerful
voice in its deliberations e all subjects.

At the quarterly meeting held in Montreal on
the 7th April, 1S93—Capt. Adams presiding—
when the importation of mining machinery was
thoroughly discussed, there were present ma.y
representatives of the mining machinery industry

esident General Mining A

of Quebec, 1894,

is advisable for them to use only one or two
kinds, it is expedient and proper that they be
denied selection from the inventive genius and
\\t‘r"nnnshlp of the worlg, in order that one or
two Canadian manufacturers may eaist on the
secured profits of a few protected machines.
Onc can imagine to what an absurd extent this
system might reach if unopposed.

An esperienced miner coming to a new
country after being accustomed to the modern
mining machinery of more advanced countrics,
in stating his wants to the local manufacturer
would be told: “My dear sir, your past ex-
perience is a mistake, you don’t know what you
want here, a Clarkson-Stanfield concentrator
may be all very well in its way but we don’t
make it, it is a new-fangled, modern idea un-
suited to this country where protection makes
it inexpedient and unnecessiry to make many

§ and impov , what you wantisa
good old-fashioned Rand drill or a Northey

noticeably, Mr. F. A. Halsey, of the Canadian
Rand Drill Co., Sherbrooke; Mr. John M.
Jeuckes, Jenckes Machine Co., Sherbrooke : Mr.
Gillman, of the Ingersoll Rock Drill Co., Mont-
real; and others. It was moved by Mr. B. T.
A. Bell, secretary of the Association, and second-
ed by Mr. John Penhale:

“That a special committee representing the
mineral operators of the province, consisting of
Mr. John Blue, Mr. J. Burley Smith, Mr. Geo.
R. Smith, Mr. S. P. Franchot, and himself, withk
an cqual number of gentlemen representing the
manufacturing interests of mining machinery in
Canada, be appointed to frame a statement of
mining machinery hot manufactured in Canada.
and that the said statement be submitted to the
various Canadian Mining Associations for
approval, before being finally submitted to the
Department for official réference.”

This joint commitiee of machinery manufac-
turers and mineral operators met at Sherbrooke
on the r2th May, 1893. There were*present :
F. A. Halsey, J. M. Jenckes, I. S. Mitchell,
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* After discussion, the seeretary submitted an !

claborate statement, showing the various classes
and kids ot machmery known to be made in
Canada, together with those which were known
not to be made and which were beng imported.

during the year 1893,

“T'ins industry appears to have kept in the even

" tenor of ats way, and there s little to note bevond

1o stated that a cwrcular had been addressed to :

cery machinery manutacturer e the Dominen,
asking them to furmish particnlars of thewr manu-
factures, and that an invitation had been sent to

the depression due to the dullness of the principal
market, the United States.
The output to the close of the year is, so far

' as information can be obtained at the time of

'

each to send representatives to this meeting,

‘The information given in response to these -
culars had been embodied in the statement
which he thought was furly complete. Messrs,
Halsey and Jenckes, mining machinery maru-
facturers of  Sherbrooke, made objection to
furnishing the departiment with any statement
showing machinery that was ot manufactured,
laiming that a of what was made

3

would serve the purpose cqually well,  After dis
cusston this was agreed to. - Fhe commnttee then
proceeded to discuss the statement of machinery
made, which, alter romu alteration was adopted,
and the seeretary was authorized to forward it to
the Mimng Suaety of Nova Scota for ats en-
dorsation prior to the meeting of the Association
on July 5th, 1893."

Now the water i the Canadran Manupactnrer
complauns- that such hist has been prepared,
and has been subontted to the Government, and
that it has buen drawn up entirely m the interest
ol users of muming madinery with a view to
wakiry the construction ot the law which has
hutherto been quite general, absvlutely su

‘This is most unreasonable as 1t is shown by
the fureguing that the manufacturers on the
appuinted Jommittee repudiated  the hist of ma-
chinery not manufactured, and substituted that
of machinery manufactured i Canada, and the
accepted st is the one which they preferred
and  agreed o in comimttee, and ndiates
clearly that the manufacturers do not want to
meet the minurs 1 the same hberal spint shown
by the latter, and that they wouid tax all the
mining machinery of they could, and that, un-
restrained, their short-nighted cupidity would do
its best to dustroy the mdustry by which they
live.

No reasomable man would deny the usciul-
ness of a Rand dnll, 2 Northey pump, or the
acknowledged eacellence of the Ingersoll-Ser-
geant woal cutting machine, but all these have
their linnt of uthity, and if mners consider some
other kinds and makes are an improvement,
are more modern, or have advantages not pos-
sessed by those made in Canada and are
practically necessary to enable them to compete
with the mines of other countries, aid they are
not made here, then they have an undoubted
right to import them free of duty according to
the recent Act of the Dominion Government,
which desires to foster all her industries and
not one particular class only.

~having a practical monopoly of the export trade

writing, m round numoers 160,000 tons,  This

* does not include about 5,000 tons used locally

‘The export is
‘The district

for house work and for fertilizers.
principally to the United States.
is that of Windsor. A few miles from the town
on tide water is a large quarry controlled by the
Messrs. Dimoek, of Windsor.  ‘This quarry is
connected by a railway with the wharf, and is
very favorably situated for working.  Other
smaller -uarries are found at Walton, Cheverie,
Newport, Hantsport, ¢te, n this vicimty.

During the past season a small quarry has
been opened at Parrshoro’, on the Bay of Fundy
and a few hundred tons shipped to the States.

‘There is a mill near “T'ruro which supplies a
considerable local trade m fertibisers.

In Pictou and Antigonish counties a very
Iimited amount 1s used locally,  Passing to Cape
Breton the quarry at Lennox Passage returns
about 6,000 tons shipped, 1t 15 stated, principally
to New York.

‘The Victoria Gypsum Company near Baddeck
mme a very superior grade of plaster.  Ther
shipments are i the vicimty of 20,000 tons.
Small lots were shipped from Port Hood. At
Mabou quite extensive operations have been
carned on by the Mabou Gypsum and Coal
Company. The returns for the first mne months
of 1893, show shipments of 11,700 tons of
plaster, and of 29,000 bags of fertilizer.  Good
shipping wharves bave been bl here and it 1s
anucipated that there 15 a good openmg for the
purpose of manufacturing gypsum fertihzers.

As 15 well known the quantity of gypsum in
Nova Scotia is simply wmexhaustible.  The finer
and wiiter qualities are abundant, and preferred

for shipping. "The other soft varieties are equally

: good for agncultural purposes and are more

commoniy met with. It 1s surpnising that the
benefictal quahties of gypsum as a vehicle both
for manufactured fertihzers, as well as for con-

. stant use n stables, ete., for compost 15 not

, more widely recognized.

Tts capabilities for
retamming  hquid and volatile constituents of
manures are unsurpassed, and it is in itself
directly beneficial to many soils, In France
these uses are well understood and acted on.
The production of gypsum m England is
hmited and is stated to be decreasing annually.
“The prices there per ton are such as nught under
favorable conditions of freight permit of ship-
ments from Cape Breton.

e ) @ P

The Iron Industry of Novz Scotia, 1893.

During the past season the business of this
industry has been advancing steadily and surely.

At Londonderry work was continued as usual,
Explorations in the imwmense territory coun-
trolled by this company have shown extensions
of the ore deposits, calculated tc ensure ore
supplies for some time to come.  The Torbrook
ore has continued to give satisfaction.  There
has also been the usual amount of spathic ore
calcined, and the Brookfield limestone quarry
has been worked for Rux,

fate in the fall the Pictou Churcoal [ron
Company resumed work, having secured the
additional capital required to fairly launch their
cuterprise.  “There is no doubt that the brand
of this company will soun have a well recognized
value, as their appliances and material are
calculated for the production of a first-class
charcoat pig. ‘The prospeeting work of this
company has resulted in the location of a valua-
ble deposit of brown hematite on the head
waters of Sutherland’s River, in a locality not
generally considered likely to contain this ore.

The New Glasgow Iron, Coal and Railway
Company may now be said to be in good
running order. ‘The difticultics inherent in
starting a blast furnace in a new district appear
to have been overcome.  ‘The question of fuel,
ore, flux, mixtures, ectc., appear to have been
solved, and for some time past the furnace has
been running on pig for the New Glasgow Steel
Works, and it is proposed to also give considera
ble time to the production of foundry pig. It

is anticipated that there will be ample employ-
ment for the furnace. It is specially pleasing to
learn that the supplics for the steel works can
be procured locally. ‘The mines and railway of
the company are now completed and in good
working order.  The company’s railway runs
from Hopewell to Sunny Brae, a distance of 12
miles. Itis to be hoped that no distant day
will see the extension of this road some 35 miles |
to Sheet Harhor, on the Atlantic coast.  This
admirable haven open all winter would afford a
ready and short ouwtlet for Pictou coal, iron
ore, etc.

Some exploration work was done on the Bart-
lett and Holmes areas, in Pictou County, and
the results have been confirmatory of the high
opinion expressed by Sir William Dawson and
others of the deposits of specuiar, limonite, etc.,
covered by these properties.

At Arisaig, Antigonish County, explorations

. carried on during the past few years Lave shown

that there are numerous bedies of iron ore well
adapted for mining, from their size and accessi-
bility. A few hundred tons were mined by the
New Glasgow Iron, Coal and Railway Company
and tested at their Ferrona furnace, and found
to be quite satisfactory.

‘This district is close to shipping and railway,
and will be an important iron ore producer in
the future.

At Torbrook, Annajolis County, the only
mining operations are these of the Torbrook
Iron Company. Here the regular production
has been continued and the mine has been
placed in effective condition. The vein con-
tinues about six feet in width, of uniform quality
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and free from faults.  Some explorations iu the
district lying south and south-west of Torbrook
show that the extent of territory underlaid by
iron ore is much larger than has hitherto been
believed to be the case.  As this locality is near
shipping facilities, and well provided with rail-
ways it should benefit by any change in the
United States tariff, placing iron ore on the
free list. ‘The following figures will show the
amount of iron ore raised, and the pig made in
Nova Scotia during 1893 :
Toxs.
Iron ore raised. ........... 89,000
Pigiron made . ......0ouvis 41,000

7T U —

The Montagu Mine Disaster.,

‘The sad accident at Montagu Mines, near
Halifax, N.S., which is mentioned in our Mining
Notes, and whereby four miners lost their lives,
is worthy of more than passing comment.

The direct cause of the disaster was undoubt-
edly a lack of correct information as to the ex-
tent of the ¢ld underground workings. The
property came into the hands of the Symon-
Kaye syndicate, a London corporation managed
by Mr. Alfred Woodhouse, in the summer of
1892. At that time, and for some time previous,
the property had been idle, and neither plans nor
information were on fyle or accessible as to the
extent or character of previous workings. We
believe we are correct i saying that Mr. L. J.
Boyd had made a map for the promoters' use which
purported to show these workings, but as they
were filled with water this map evidently could
only have heen based un hearsay, and therefore

vas quite unsuitable as a guide for future
workings.

Shortly after obtaining possession the local
management started to sink a new shaft about
190 feet west of an old one, called the Cooper
sh-.{t ‘cur figures are from the evidence given at
the Coroner’s inquest), and ultimately a depth of
something over 100 feet was reached,

Some four months ago good quartz was struck
in this shaft, and since then work has been
pushed more vigorously. Levels running east
and west, at a depth of one hundred feet, were
-driven, and a back stope started: from the roof
of the east level. It was in this stope, as we
understand, that the best quartz was to be seen,
and the stope was carried up to a height of over
30 feet from the level at the time of the accident.
It was in this stope also that the fatal shot was
fired at 8 a.m. on the morning of Dec. 28th.
From Boyd's plan it would appear that over 6o
feet of solid rock intervened between the stope
and the old workings carried west from the
Cooper shaft ; as a matter of fact there could not
have been over 3 feet, as the hole fired was only
18 inches deep, breaking both waysand flooding
the new workings to a height of 28 feet in three
minutes time,

The question at once arises who—if any one
—was responsible for the accident? and were
proper precautions taken ?

While it has been said in some of the Halifax
papers that there is no provision in the Nova
Scotia statutes for the fyling of correct under-
ground plans of gold mines, we think differently.
Sections 19 and 22, and sub-section g of S¢ction
25, Chapter VIIL, cover this accident zoith this
exccption, that Sections 19 and 22 are applicable
only in case twelve persons or more “ ave ordin-
arily been emploved beloww ground,” but Section
25 has no limitation as to number of employees,
and is therefore applicable.

That part of Sections 29 and 22 which applies
is as follows : —

See. 19. When any mine is abandoned, the owner of
such mine at the time of «uch abandonment shall, within
three months after such abandonment, send to the office
of the Commissioner an accurate plan on a seale of not
less than two chains to one inch, showing the boundarics
of the workings of such mine up to the time of the aban-
donment.

Sec. 22. The owner, agent or manager of every mine
of coal, &c., &c., shall keep in the office at the mine an
accurate plan of the workings of such mine, * * also
the owner, agent or manager of all other mines in which
mere than twelve persons are ordinarily employed below
ground, * * on or before the Ist day of April of each
year, shall furnish to the Inspector a correct plan or tracing
of the workings up to the 1st day of January then last past.

The question that first arises, therefore, is
whether the owner or owners at the time the
Cooper shaft workings were made, “ ordinarily
employed twelve men below ground "—if they
did, by the sections above quoted, they are res-
ponsible, if they did not, then these sections
cannot apply, but the Commissioner should see
to it that they are amended so as to apply in
future to all cases.

It is obviously impossible and unfair to expect
of the Inspector (who in his dual capacity ot
Deputy Commissioner and Inspector is probably
the hardest worked man in the Government’s
service), that he should look after all the small
workings going on intermittently here and there,
and procure and place on fyle maps of all such
workings. These maps should be made by the
lessees, and on them should fall the responsibility
of neglecting to furnish them, as is the case with
coal lessees.

But when we come to sab-section ¢ of Section
25 we have no limitations, it is one of the
“General Rules” which are to be observed in
every mine. + The Section reads as follows :—

(9.) Where a place is hkely to contain = dangerous
accumulation of water the working approaching such place
shall not exceed eight fect in width or height, and there
sha " be ly kept at a sufficient di not being
less than five yards in advanse, af Zeast one bore hole near
the centre of the working, and sufficient flank bore holes
on cach side.

From the evidence given at the inquest it was
shown by the foreman (Savage), that water had
been coming in heavier than usual for a week
before the accident, and that on the morning of
the accident it was running in faster than usual,
and that 24 hours previous a hole that was fired
shifted the course of the water from the foot wall
seam to the hole,

From the published accounts in the Halifax
papers, it is evident that some of the workmen
were afraid of the danger impending, and that

more than one miner quit work because of appre-
hension of the mine being flooded.

Under these circumstances it would certainly
appear that there was knowledge of “a danger-
ous accumulation of water,” and as the manager,
Mr. Woodhouse, had been in this country “two
years and three months,” he should have known
of this statute and have given orders for the
necessary bore hole to have been carried in all
faces working towards the old ground.

We do not hesitate to say that good mining
practice, without the statute referred to, would
always keep a long bore hole ahead in approach-
ing ground that was known to be worked out
full of water.

We are reminded also by the Halifax Herald
that Mr. Woodhouse came to Nova Scotia with
quite a flourish as to his previous experience and
great ability.  While we do not say that Mr,
Woodhouse’s neglect was directly or indirectly
the cause of this disaster, we do say that the
course he pursued was not that which an ex-
perienced or capable mining engineer would
have followed.

The lesson of the disaster, not alone for Nova
Scotia, but for all the other Provinces of the
Dominion, is to look to their statutes regulating
mining, and see to it that there is embodied
there regulations making the periodical correc-
tion of all maps of underground workings obli-
gatory under heavy penalties. Also making it
obligatory on every mine owner to furnish such
maps of his property, and on the mine's officials
to properly record such maps that they may be
available to subsequent owners.

The gold fields of Nova Scotia have had many
desultory and isolated opemings made, and the
main districts have been more or less continu-
ously worked for over 3o years, therefore it is
practically impossible to obtain plans of all the
underground workings. But it 1s not impossible
to collect data regarding most of the work that
has been done, and one way to make this avail-
able was shown in a paper recently read by Mr.
John E. Hardman, before the Mining Society of
Nova Scotia, on “Government Aid to Mining.”
Such maps as are suggested 1 that paper would
record the best available data, and would furnish
a foundation to which each subsequent year
would add its story. The cost to the govern-
ment would not be great, but whatever the cost
this disaster demands that no tme should be
lost in collecting and recording in some way or
another all the data that can now be gleaned by
disinterested parties irom the men who formerly
worked in these mines.  Many of these men are
getting old, others are leaving the country, and
in a few years’ time none of them will be avail-
able to tell his story.

EN PASSANT.

Owing toan pre on our 5
our usual yearly review of the progress of gold
and coal mining in Nova Scotia has been laid
over until the February issue.
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Mr. Robert Archibald, M.E., has heen ap-
pointed manager of the Joggins mines of the
Canada Coal and Railway Company at Joggins,
N.S. Mr. Archilbald is an experienced colliery
~ manager. He comes from the Carron Company
of Falkirk, Scotland. k

Mr. Wm. Blakemore, M.E., of Cardiff, a Past
President of the National Association of Colliery
Managers, has received the appointment of assist-
ant to Mr. David McKeen, M.P,, Resident
Manager of the Dominion Coal Company at
Glace Bay, C.B. ' ’

Mr. John Blue, of the Eustis Mining Com:
pany, Capelton, the new President of the General
Mining Association of the Province of Quebec,
is one of our most successful and highly esteemed
mining men in the Province of Quebec. A
Scotchman by birth and training, he has been
for many years engaged in exploiting the enorm-
ous body of copper pyrites at Capelton. The
Eustis mine may safely be said to be the banner
mine of the province, the ore deposit extending
laterally for over two miles, and in depth on the
slope of the vein to over 2,000 ft., while at the
lowest point, at last report, the ore body is as
_ strong and as solid as ever and has every appear-
ance of continuing so for an indefinite depth.
Since it was first opened the Eustis mine has
produced about half a million tons of ore and in
all liklihood it will produce as much more and
probably be a long way from being worked out
then. The portrait of the new President pub-
lished in this issue is from a photograph by
Presby, Sherbrooke, Que.. ' ,
Mr. Ian Cameron, manager of the Dominion
Mineral Company, Sudbury, another Scotchman,

by the way, has gone to the old countrykfor a

brief holiday.

 CORRESPONDENCE.

Free Mining Machinery.

To the Editor of the Review :

SirR,—In the December number. of the Canadian
Manufacturer appears an article under the heading of
¢ Mining Machinery,” the manifest object of which is to
boom the Northey pump, although the writer would havg:
it appear as applying to all mining machinery.” There are
so many mis-statements of facts, and particularly in refer-’
ence to the action of the mining associations in asking the .
Government to be more explicit'in the wording of the Act
that some reply becomes necessary. .

In the first place the mining associations referred to are
the General Mining Association of the Province of Quebec
and the Mining Society of Nova Scotia. During the past
year both of these associations have united in their efforts
to have uniform rulings at all ports of entry in regard to
the importation of mining machinery, and with that end
in view ‘have endeavored to make' up lists of such
machinery as is entitled to free entry under item 983, and
also have yrged a better working of the language of the
Schedule that there might be no ambiguity and no chance
for misinterpretation.

As fo the Mining Society of Nova Scotia, I speak
whereof I know when I say that all the leading makers of
mining machinery in that province are members of that
society, most of them atterrd the ‘meetifigs regularly, and
most of them were represented, upon the committees
which have had this matter in hand and which framed the .
lists which, with the concurrence of the Quebec Associa-
tion, was forwarded to the Hon. Minister of Customs.

These manufacturers do.not oppose the free importation
of siich mining machinery as is not made in Canada { on
the contrary, it is safe to assert that some such importa-
tions have brought them increased business, from the
duplication of some machines and the renewal of wearing
parts in others.

The mining- associations of the country have always
kept the interests of the home manufacturers in view, and
some of the best plants in Canada to-day are fitted with
Canadian machinery wherever that machinery can. be
supplied, and such plants contain of American manufacture
only such machines as are not, and at the present time
cannot be, made here.

One might go further, and show the illogical nature of
this article in the Manufacturer, as for example: “If a
foreign anufacturer establishes a branch of his works in
Canada, or a Canadian manufacturer engages in such an
enterprise, then he is handicapped by this free foreign
competition,” which means (if it means anything) that if
the Worthington Co. come to Canada and make the
Worthington pump here, they then will be handicapped
by “free foreign competition,” though just how the
Worthington pump is to come in free, if it is made here,
the Northey pump man doesn’t explain !

i DURHAM.
HALIFAX, January 28, 894. :

FOURTH ANNUAL CENERAL MEETING

OF THE

General Mining Association
Of the Province of Quebec.

‘

—_

The Fourth Annual General Meeting of the General
Mining Association of the Province of Quebec, was held
in the new club room Windsor Hotel, Montreal, on Wednes-
day and Thursday 11thand 12th January. The attendance
being vne of the largest since the organisation of the
Association.

The following, among others, were present :—

John Blue, Eustis Mining Co., Eustis, Que.

George R. Smith,. Bell’s Asbestos Co., Thetford Mines.

Capt. R. C. Adams, Anglo-Canadian Phosphate Co.,
Montreal. S

H. J. Williams, Beaver Asbestos Co., Thetford Mines.

Dr. F. D. Adams, McGill University, Montreal.

E. D. Ingall, Geological Survey, Ottawa.

E. A. Barlow, Geological Survey, Otiawa.

Prof. W. A. Carlyle, McGill University, Montreal.

George E. Drumniond, Canada Iron Furnace Co.;
Montreal. ‘

T. J. Drummond, Canada Iron Furnace Co., Montreal.

J. . T McCall, Drummond, McCall & Co., Montreal.

John ]J. Drummond, Canada Iron Furnace Co., Radnor.

John J. Penhale, United Asbestos Co., Black Lake.

W. T. Costigan, Cyclone Pulverizer Co., Montreal.

E. B. Haycock, Star Gold Mine, Ottawa.

F. P. Buck, Dominion Lime Co., Sherbrooke.

Col. Lucke, Beaver Asbestos Co., Sherbrooke.

F. A. Halsey, Canadian Rand Drill Co., Sherbrooke.

J. D. Sword, Ingersoll Rock Drill Co., Montreal.

J. Burley Smith, British Phosphate Co., Glen  Almond.

Daniel Smith, Hamilton Powder Co., Brownsburg.

Dwight Brainerd, Hamilton Powder Co., Montreal.

J. T. Donald, M.A., Montreal,

A Dick, Joggins Mines, N.S.

Graham Fraser, New Glasgow Iron, Coal and Railway
Co., Ferrona, N.S. '

John F. Suairs, M.P., New Ghlasgow Iron, Coal and Rail-
way Co., Halifax.

| A. W. Stevenson, C.A., Montreal.

W. S. Gardner, Machinery Supply. Co., Montreal.

Fritz Cirkel, M.E., Ottawa. . .

B. T. A. Bell, Editor CANADIAN MINING REVIEW,
Ottawa. :

James King, M.L.A., King Bros., Quebec. ®

Hon. E. J. Flynn, Commissioner of Crown Lands,
Quebec. .

And the following mining students at McGill: Messrs.
Cole, Lambert, Whiteside, Archibald, Van Barrie-
veld, Hart, Givillaun, Featherstone, Wilkins, Ask-
with, Rutherford, Webb, Adams and Green.

A. Leofred, M.E., Quebec.

In the absence of the Hon. George Irvine, Q.C., Presi-
dent, Capt. R. C, Adams, Montreal, presided.

The Secrctary read the minutes of the last Quarterly
General Meeting, together with those of recent meetings
of the Council, which were confirmed. )

New Members.

"~ The' folldwing were elected members of the Associa-
tion : ’
. D. Sword, M.E., Montreal.
-W.E.. C. Eustis, Boston. BT
A. W, Morris, M.L.A., Montreal.

Financial Statement.

Mr. A. W. STEVENSON, C.A., submitted the finan-
cial statement for the year which showed the total receipts
to have. been $2,406.42 and the expenditure $2,269.55,
leaving a balance in hand of $136.87.

THE SECRETARY briefly referred to the marked in-
crease in the membership during the past year, the interest
that had been taken in the various meetings and excursions,
particularly the proceedings of the International Mining
Convention, held at Montreal during the week beginning
21st February, when the Association welcomed as its
guests the American Institute of Mining Engineers, the
Mining Society of Nova Scotia and the Ontario Mining
‘Association. The many papers which had been sub-
mitted had been of an exceedingly valuable character,
and had done much, not only to extend their own know-
ledge, but also he hoped to attract the attention of the
people and capitalists at large to the field for investment
m mining open to them in their province and througtout
the Dominion. . :

The Late Mr. W, Hall Irwin.

On motion of the Secretary the following resolution
was adopted ¥ - .

‘‘ The members of the Assaciation having learned with
profound sorrow of the untimely death of Mr. W. Hall
Irwin, a valued and highly esteemed member of the Council ;
Be it resolved: That a minute be entered in the pro-
ceedings of this Annual General Meeting recording the
sense of loss sustained by the Association and the mining
industry of -the Province, the welfare and interests of
which he had done so much to promote and further by
his integrity, energy and enterprise.”

Amendments to Constitution.

The following amendments and additions to the Con-
stitution were adopted :— )

Section ro. ‘“The President shall not hold office for
more than two consecutive years, but shall be eligible for
re-election to that office after an interval of a year.”

Section r2. ‘‘ All officers and members of Council
shall retire annually, but shall be elegible for re-election.”

Section VII. ‘“When the proposed Candidate is elected,
the Secretary shall give him notice thereof according to
Form ““B,” but his name shall not be added to the list
of members of the Association until he shall have signed
the Form C in the appendix.”

Scction X V1. ‘“ General meetings for the reading and
discussion of papers and -for the transaction of business
shall be held once in every-four months in each year, at
such time and place as the Council may determine.

Affiliation of Mining Students.

THE SECRETARY stated that at one of their Council
Meetings the question of affiliating the McGill Mining
Society, which was an organisation of the mining students
attending the lectures at McGill University, had been dis-
cussed, and Mr. Carlyle had written to say that the matter
had been favorably entertained by the students. On motion
in was decided to refer the matter to a meeting of Council
to determine upon a basis for such affiliation. )

A Canadian .Mining Association.

THE SECRETARY stated there was a very favorable
disposition among miany of the members towards the
incorporation of the existing mining organisations into
one strong body, which while representing the I’rovinces
would be thoroughly representative of the mining interests
of the Dominion. Certain prominent members of the
Mining Society of Nova Scotia were also strongly in favor
of such an amalgamation.

THE CHAIRMAN—The idea is a capital one and
I think that we should make a move towards carrying it
out. .

MR. F. A. HALSEY was heartily in sympathy with
such a move. The Council, he thought, might draw up
a proposition and submit it at their meeting on Thursday,
it could then be left in the hands of a sub-committee to
enter into negotiations.

On motion the matter was referred to Council to

report.

Election of Officers and Council.

The meeting then proceeded to elect officers and
Council, the various ballots resulting as follows :—

President :
. John Blue, Eustis Mining Co., Capelton.
: Vice-Presidents :

J. Burley Smith, British Phosphate Co., Glen Almond.

George E. Drummond, Canada Iron Furnace Co.,.
Montreal.

F. P. Buck, Dominion Lime Co., Sherbrooke.

Col. Lucke, Beaver Asbestos Co., Sherbrooke.

o Council: .
James King, M.L.A., King Bros., Quebec.

Capt. R. C. Adams, Anglo:Canadian Phosphate Co.,
Montreal.




THE CANADIAN MINING AND

MECHANICAL

REVIEW,

F. A. Haley, Canadian Rand Drill Co., Sherbrooke.
S. P\ Franchot, Emerald Muning Co., Buckingham,
Hector McRae, Electric Mining Co., Ottawa,

R. T. Hopper, Anglo-Canadim Asbestes Co,, Mont

real.
T. 1. Penhale, Unted \sbestos Co., Black Lake.
George R Smth, Bell s Asbestos Co., Fhetfold Mines,
Fmz Cirkel, M. E., Ottana,

Tvernrer,

Mz AW Stevenson, CoAL, 17 St John St Montreal,
Searcary:

Mr B T, AL Bell, 17 Victona Chambers, Ottawa,

To Meet in Quebec.

After disetsaon 1t was unwnimously resolved to hold
the nest mecting i the ety of Quebee duning the fist
weeh in fune

The meeting then adjourned.

EVENING SESSION.

The members reassembled at eight o'dlock, Mr. John
Blue, President, in the chair. The club room “was
crowided, there not being seating accommodation for all
present, The first paper was:

At the same time an approximate knowledge of the
quantity, making it feasible to determine in advance all
the questions of transport and annual yield, the laying
down of tramways and and the teansport generally and
the use of available water or other gratuitous power to
the best advantage.

Negotiatzons for sale or purchase wou 1 also be much
~implitied from the fact ot the real value of the mining
estate being ¢ rablished, the cores of mineral and country
rock, with the Accompanymy chart and ~ections being
the best evidence of the character of the property.

In mming phosphate of me m Canada the prospecting
drill is certain to prove of the greatest possible service,

It s now prety clearly demonstrated by those eminent
Canathan geologivts w'o have carnestly investgat «d the
!)hcnumvna of oceurrence of this peenliar mineral, that it
s found, with fare eveeptions, in detached masses or
pockets sometimes resembling veins, 1n msses of pytosene
which onginally considered as mterbedded portions of
the structire of the Laurentian racks, are now generally
achnowledged to be mtrasive d‘) hes, probably connected
with the basic erruptions ot Archean dute.

Very recent olnenations made m the actual mining of
phu.\p?m!c cotroborate 1 a remarkable way these con-
clusions, and give at once a basis from which to startan
searching for the mineral.

Mine Tunnels and Tunnel Ténbenng,

By Mr W oA C\Rl\l‘l, Monnral,

Leaation—TIn the sclection of the ~ite fer the tunnel.
entry care is taken ta choose a place (1) as 1y as powible
of acees by trail or road, (2) but chielly " the lowest
point, so that the greatest possible area of the ore deponit
may be worked overshead after the tunnel reaches it,
and at the same time be drained naturally of water, all
geological data having been sought sut by surface” ex-
amination and test-pits.  Good and utticient dumping
ground is abso provided for, care heing tahen x?' urvey
it at all doubtnul, that the wnngl wili be on the right
tenitory and that the waste rock on the dwap will not
tall vo a~ to trouble other property or block public roads,
or by any possible means incur lingation or impede future
mining operations.

Often in the arly life of a claim to develop the
character and valu» of the ore-body, 2 tennel is ran at a
point high up o as not to be at Lrst of tow great length
and cost, but afters rds a longer tunnel is driven in at a
much tower level after the upper one hax proved the claim
to be good, and enrich d the nonc to plentiful ~upplies in
the company coflers. Again a tunnel may sometimes be
profitably driven as from the other side” of the hill or
in, so that its mouth will be 1a & most advantageons

The question of y and of the
phosphates are not disposed of, but the oceurrence and
}mm of the pyrovene are shown to be not irregular and it
may be ecasily recognized, .

It is well known that these pyrosenc zones, belts or
buacs, or whatever namie they are distinguished by, are
readily fournd and their houndarices clearly defined.

Granung this it will be seen that the field of operations

‘The Diamond Prospecting Drillin Mining Canadi
Phosphate and other Irregular Deposits..

By J. Buaas Sy, Glen Almond, Que.

It is generatly held that the diamord_drill i not of the
same utiity in prospecting and determining the position
of irregular deposits & itis in minerals of more regular
occurrence.

“Thix is more from the fact of the great results achieved
in determimng accurately the area, extent and depth of
reguiar eposits seientiically located, than failure to dis-
cover the position of acknowledged uncertan deposits.

However great the serviee rendered with regard 1
regular deponts, it will be remembered that the value of
the diamond dnil as a prospecting tool became first
properly appreciated from the  ramarkable discoveries
made through its use in the great hematite deposits of
North Lan-ashire and Cwmnberland, England.

Deposits, which trom their apparent titfulness and
irzegulanty had been worhald only on asmall seale, and
as mere surface pochets oceurring here and there over a
considerable area of ground, and abandoned when appar-
ently evhausted, uatil the boring operations of a few
enterprising proprictors taught the fesson that, although
the character of the ure seemed irregular, similar deposits
occurred at much greater depths, and of much greater

gntude, the i larity, scientitically considered, being
but another form of regalarity and the peculiar order in
which these deposits were to be looked for.

Sul~equently, and chietly owing to the use of the pros-
pecting dnll, thewe mines have been worked 10 a very
great depth, and much more extensively, tuming out

lly many handreds of th of tons.

And the great number of succesful results of recent
years in such deposits, in all parts of the world, appears
to indicate thar the diamond drill is of even greater wility
m_prospecting these than in the more regular minerals
referred to.

The very irregularity which makes some hinds of mining
o uncertain shows the necesaity of traversing and search
mg the zene of occurrence 1 many directions by some
method much more rapid 2 less costly than by hafrs
and tunnels, and a tool like the diamond drill, capable of
drillings from 20 tn 4o feet per day and bringing out cores
of the m:\l;:li:\l passed 'lhmugh, seents-to fulfil, in a great

these i it

Through its u\c: prospecting of a mineral property can
be exhaustis nd reliably carried ont in a few months,
and cross sections dehmented, showing the unmber and
stze of the deposits, from the plotted profiles of which the
quantity of ore contained may be approximately caleulated,
showing if the quantity discovered is large and near
enough to bear the greater expense of sinking a shaft or
driving tunnels o reach it.

‘Thus, by the evpenditure of a_few thousand dollars in
the prospecting machinery and the cost of the necessary
boring operations, the owner of a property is able figur-
atively to cut his property into slices and see what is
imide.  The accuracy of which depending, of course, on
the number of cuts made.

And, instead of risking a large sum in the purchase of
a contly y plant and hinery to_begin active
mming operations for a mineral anly doubtfully believed
to exist, it _may be ascertained by n properly arranged
system of borings icall ituting an_approxi
mately accurate underground survey showing the eatent
and location of detached and irregular deposits) whether
itis advisable to lay out moncy in plant at all, or how
much, and even if it is advisable to mine a property
or not.

If valuable the very best machinery can be 13id down
without hesitation or risk for the most cconomic method
of sinking or driving to and winning the mineral when
reached,

for the di: d drill tor is not unduly 1rge, and
! ' hal,

position for connection with, an acnal wire-rope tramway,
by which arrangement although the first cost will De
more, the ¢ost of tramsport of ore from the stope to mill or
railroad wall he so lesened as to quickly 1evy the estra
initial outlay.  For this reason it may be wiser to use a
tunnel instead of a shaft, even if_the latter is much the
more preferable for the mining of a deposit, and when
work must be done below the tunnel level.  This s now
1 very eayy by sinhing inchines and placing at their

that a ly few Hly selected t

will <how if the zone is rich in phosphate or not, the
character of the deposit, rich or poor, generally prevailing
throughout, and if it is desirable to make further and
more conclusive tests, or procecd to another field without
low of time or money.,

If a number of vertical borings, placed at fined in«
tersals with their sitvation carefully recorded en plan are
made and a proper register kept, together with the drill
cores brought to the surface, a number of accurate protiles
may be constructed, showing a faithful section of the
ground tested and whatever st contams,  And of paralicd
hines of borings be made at a conventent distance it wall
be seen that the area of these respective profiles multaphed
by the patatlel distances apart’ will give approvimately
the quantity of material lying between. whethier of unpro-
ductive geound or a depout of mineral.

My own ezp-rience in diamond bonng in phosphate
deponits has been confined <o far entirely to underground
work, ... 10 testing the ground 1 ~earch of aeposits lost
track of, or cut out, o1 new ones believed to enist, but [
am able 10 testify to the suceess attending those borings
made and profiles taken whick proved the esistence of
several valuable deposits 3 1 one case fully corroborated
by the extension of a dnft to it. .And hnowing the dise
tance exactly, and the kind of roch mtervemng, we were
able to let tne drving of this by contract and on very
reasonable terms.

I regeet from the fact of our boring wperations being
yet wcomplete, that T am not at hberty to gve full
bgures and details, but hope on some future occasion to
return to the subject and pabhisha full account of this work,
which has proved valuable and interesting to e, and
may be of use to other phosphate miners.

T will therefore conclude with some description of the
machine in use at our mines, which has given the greatest
satisfacuon, absolutely costing nothung in repais dunng
the six months we have had it in daily wee.

The diamond drill we have in use is the Bullock drill
and of the pm?wcling A pe, 1t s capable of bonng holes
ap to a depth of 1,200 feet, 11 hard rochs such as gnerss
or dionite 1t will bore at the rate of about 20 feet per day
of ten hours, and m phosphate, one foot in three nunutes,
and 1t requires about four horse power to dne it
ctficiently, It bores hales of 14, m. m dia, bunging up a
core 1yg in, dia

The motive power is supplied by a pair of light and
compact trunh engines, fitted with shde valves of novel
construction, which pernut the using of the smallest
posstble part, and reducing the clearane  to 2 mimmum,
thus effecting a large saving 1 the use of compressed air.

It is light and portable and can be used with equal
convenience on the surface or underground, and will bore
in almost any direction

It is unnecessary to give further particulars here and [
will therefore refer enquiters for more to the catalogue of
the makers.

Finally, however, I dewre to express the opinion that
the diamond drill is equally useful 1n prospectng for
mica, graphite and all mnerals of more or less irregular
occurrence.

As a mining tool in every day operations it is of the
greatest value—in testing ground ahead, in sinhing,
driving or stoping, and it is not infrequently used 1 bonng
blast holes as well.

DiscussioN.

The paper_was ably discussed by Messrs. George R,
Smith, Capt R. C. Adams, W. A. Carlyle, F. A. Halsey,
E. D. Ingall, and the Chairman,

head rapid and powerful hoists operated by electricity or
compressed air, and if water is enconntered, pumps'c
now be got that will do beyond peradventure, most effi-
cient work with cither of these sources of power.

In all cases the tonnel must be run right straight for
the vein, and for this it may be well to eall in the aid of
the surveyor whose direetions ~hould be then closely
followed, “for if even aslight deviation is made, <ay to
work along softer ground, one™s course is quichly Tost
under ground and a queerly <haped tannel 15 the result.
‘This direction is easily hept'by lining m the miners with
plugs driven into the centre Of the roof and plumb-bobs
suspended from them, or ising stout screw-eyes in the
caps of the timbering.

Dimenstons— In metal wining tannels 322 17 ft. for
single track, and §1 7 ft. for donble swill be amply large
when no timbers are wsed, but with tmbers 33 6% tt. in
the clear for single, and 7231 6%, tt. for double will
permit the easy haulage of much matenial, but il be none
tw large. Inasmall cheap pro.pecting tunnel 3158 6
ft. will sutfice.

Grade—The best average grade in good work is 6 in.
per 100 ft., griving a rapid fall for water and equalizing
the work of taking out fulls and returning the emptie~.
A 1 per cent. grade common 1 levels, witha'ge od track will
pernut a trammer to iide out but he wallhase a beavy push
hachespecially with iron and timbers. Miners eftalonewill
quickly work'in a steep grad:, they will never run level,
and in good work the grade is cauly hept by wsing a 16 »
20 feet straight-edge cut to the proper inclination and a
spirit level, laid along the mlella, and checked with
level and rod every 100 or 200 feet, for 6 in. per 100 feet
too much grade in & 1000 feet means 3 feet lews of stoping
ground.

Zquipment—In developing a claim by tunnelling the
Teast amwount of equipmient is required. Tf the work s to
be done with the very least outlay of money a small stout
shed or Dlacksmith Shop is erected over or near by the
entry and fited up with forge, anvil, bench, vises and
sufficient appliances to heep all the auning tovls good
condition such as dnlls, hammers, ~hovels and picks,
and also with such supplies necessary for repairing the
cars. Often all the blachwmith work is done by one of
the miners working part-time n the <hop, but if one man
is needed f‘uxt for this work, durmg ~pare hours he may
be engaged in building more cars” usng bot-wheels, or
else in cutting ont mine timber setis.  In’ more eatensive
worh where wachine drills are used, a stmple and not
expensive engine house is Lult, say 40 \ Jo }ucx. distded
into {1) the compressor room o which are a g 8 6 deill
compressor, the receiver and wo steam pumps, one for
builer feed the uther for sapplying cokd waier to the comp-
ressor, (2) coal bunkers, (3) & small store room, and {4) the
rest of the building has a sutficient boiler, alarge bench with
vines, tools and fittings for reparag the air drills, e,
and also a small hand drill.  Around near the boilers are
benches and hooks for the miners' use, warmed in winter
by the exhaust steam. At a very large tunnel-workimg in
Colorado often to be referred 10, and i which the writer
worked, the cost of such an engine howse thus supplied
was $8,700, while another $1000 was spent on two
other buildings, a well equipped blachswith shop and a
timber shed on cither side of the track near the tunnel
which was double tracked and driven 6,000 feet at a cost
of $125,000, with such an equipment, the fiest 3040
feet lakinﬁ exactly two years o accomplish, being de-
layed by hundreds of feet of tremendously difficult and
dangerous ground.

two drills are being used a third <hould be kept in
the shop, also a good supply of track-iron, piping, sharp
drills, cte, trying to anticipate always any wants that
otherwise might delay work. If good water power is
available excellent machines are now made by the using
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of which power, the cost of this kind of work can be
greatly reduced.

As to houses-and eating quarters for the men, I think
company money should not be spent on these as good
men can nearly always be got who are willing to work
and also to build their own houses or shanties. Even
the manager or suFerimendent should be content with
humble quarters if in a new region, until the mine
warrants more expense.

Ventilation—When the tunnel is run a short distance
some means of conveying fresh air to the face must be
provided :—(1) By hand blower set up at entry and pipes
4 x 5 inches diameter ; (2) by a tight wooden box, 1 foot
square, running into the face and having its outer end
running up the hill to create a draught; (3) by some
regular form of blower or exhaust fan, as the Root or
Baker, driven by water or a small steam engine, using
piping 8 x 12 inches diameter, spiral, welded and tight
Joints ; (4) by discharging compressed air at intervals as
found so successful in the large Pratolino tunnel, Italy,
.3,600 metreslong ; (5) or by perhaps the best and cheapest

method of all, 7., using pipes 8 x 14 inches diameter, |

~:with tight joints, running nearly to the face, introduce in
the pipe near the tunnel-mouth a Korting exhaust (made
in Philac.elphia) which is about 3 feet long and the same
diameter as the pipe. To this conduct through a }; inch
pipe live steam of 60 to 80 lbs. pressure, or as usually
used, compressed air, which is allowed to blow off in the
exhaust in a direction towards the mouth, a vacuum tends
to form quickly behind the jet and at once a strong cur-
rent of air begins to flow along the pipe from the heading
and it is surprising how great is the efficiency of this
cheap and simple exhaust ventilator. I have often seen
in this big tunnel, with the air hose for two drills open to
supply more fresh air, an 8 inch pipe thus have the air
fresh ‘and good in twenty minutes after the firing of 25
holes loaded heavily with dynamite. Of course as the
tunnel gets long, the air along it may get sluggish and
poor except near the heading, and as soon as possible
natural ventilation should be secured through another
connection with the surface, or the decay of the timbering
will be very much more rapid. In using the drills the
exhaust air from them is aiding very materially but this is
not enough in itself after the work is 800 or goo feet

long.

' grainage—ln cheap work, even in very good work, if
a large flow of water has not been anticipated, water
‘when struck is allowed to flow out over the floor, planks
being laid between the rails to keep the men’s feet dry,
but this is a wet, dirty way, especially near the entry in
winter time. Much better is it, remembering that water
is almost a certainty, to prepare to eonfine it in a trench
or small box aleng the side, or if a large flow may be ex-
pected, to put in water boxes from the first under the
centre of the mud-sill (Figs. 4-7) at very little extra cost,
such a box 12 x 16 inches, with % ¥ fall, safely carrying
2,000 gallons per minute. I have seen a torrent pouring
from a tunnel when it was then necessary to make the
timber sett higher to permit the putting in for the tracking
of a second sill ‘12 x 14 inches, above the mud-sill, just
such as is seen in the Sutro tunnel of the Comstock.

Lllumination—Around where the miners are at work,
as at the face, the paraffine candle is by far the best illu-
minant, as it can be put anywhere and does not vitiate
much air as do the foul-smelling, dirty coal oil lamps or
torches that must be used in very wet places. The
electric light is of course most efficient for permanent
lighting, all wires being well insulated and the lamps
usually with a wire mask, but 70 key for turning on and
‘off the current. These protected incandescents can be used
at the face, but are not as convenient as the candle in a
miner’s stick. :

Esxplosives—In tunnelling only some form of dynamite
or giant is the explosive used, giant No. 1 or 75 7 nitro-
glycerine being used in the centre cutting holes, where'a
concentrated effort is required in blowing out this central
wedge of rock, while in the following or side holes when
Ereatest effect is gained by spreading the energy of the

last over more space, giant No. 2, ar 36 to 45 7, strong
is used, lower grades being discarded in all such work.
These explosives, bought a* a cheaper rate when in a con-
siderable quantity, are best stored in a small vault or room
excavated from one side of the tunnel near the entry, well
boarded up and floored so as to be perfectly dry, with
double doors, one locked, and good ventilation. Here it
will be safest from any harm, as fire, lightning or mischief
and liable to freeze only a little. The boss should pre-
pare the cartridges, knowing just about the number of
sticks needed, and then take them in at loading time
when he sees that this important part is properly executed.
In small work the miners usually carry in the necessary
powder stuck down in their boot-leg and fire the holes as
soon as ready.

In thawing out giant, which by the way should not be
kept too long in stock, or over 1)4 years, some simple
arrangement is easy if there is a steam engine where a
small box can be heated by the exhaust or live steam, but

_if a large amount is being used daily, it may be better
to have a small house 6 x 6 ft., with racks for holding the
stacks and trays of sawdust beneath, all heated by steam,
and with a good squly of powder thus kept ready the
cartridges can be safely made on a broad shelf opposite a
window, without running the chances of danger always
liable if this work is done, say, in the engine room.
With a_small "Brunton fuse nippers cartridge loading is
done much better and quicker, as with the nippers the
fuse is cut square off and compressed so that it slips easily
and snugly into the fulminate end of the cap, which is
then fastened tightly on by an incircling squeeze from
another part of the same tool.

Firing—If the tunnel is being driven by hand drilling,
the shots are always exploded by simply snuffing or igniting
the fuses with the candle, but with air drills the battery is
much used, first firing the centre cutting holes and then
the remainder, although if the timbering is kept close up
to the face, this method is found to be harder on it, and
for very good reasons many superintendents prefer light-
ing the charges by hand, making the fuses of the centre,
or over, or undercutting holes shorter, so as to fire first
and give the other shots their maximum efficiency. In
this large tunnel where the driving was hard and fast, the
battery was used for some time, but returning to hand
firing it was found more satisfactory, as the preparations
for shooting were quickly made, the rotation of shots was
nearly controlled, the timbering not nearly as badly ham-
mered up, and the number of missed shots small. These
missed shots were easily set off by carefully cleaning out
the hole nearly to the charge by the man who loaded it,
and then inserting a small cartridge of a new fuse and half
a stick that seldom failed to detonate the original charge,
the ventilating exhaust described quickly drawing off the
hot, smoky air, thus delaying work but a little. = Such
shots must be very carefully watched, especially if a large
number has been exploded, for should the drill strike one
that has been overlooked a bad explosion will ensue.
One of the superintendents of this tunnel, afterwards in
another mine, was caught in just this way while going his
rounds, and on stepping up to the machine just as it struck
the charge the man had neglected toenotice had not
exploded. '

Mining —Tunnelling is begun by making a goodentrance,
if in rock, by putting in a strong well-cut set of timbers
and a good door or gate ;-if in wash, by clearing away at
once all loose stuff and timbering or walling up the
approach to the opening to prevent caving in of the banks
after heavy rains or in spring. For the first 100 feet or so
wheelbarrows may be used for taking out the waste which
at first is disposed of in levelling up outside and preparin
for the tracks to the dump. Timbering will be need
until well into the rock, and usually close lagging, as
water working through the wash would otherwise bring
much soft stu% into the tunnel, besides the timbers are
best kept close up to the face to forestall much unneces-
sary excavation, and to bar against the accidents liable in
this often dangerous material.

The putting in of good solid tracking from the first will
soon repay the extra cost, as it is surprising how the pro-
gress is increased by the use of good cars and tracks,
when the maximum work can be got out of the trammers
and the horses or mules, and vexatious and expensive
delays caused by cars leaving the rails reduced to a mini-
mum. The rails of at least 16 lbs. per yard, but prefer-
ably 24 1bs., are laid on the mud-sills or on stout ties 4
feet apar and lallasted between with waste to make a
good footway, or else planks are spiked down between
the rails that have an 18 or 20 inch guage carefully set.
In this big tunnel 36 1b. steel rails made a firm steady
track over which with %4 % grade a 9oo lb. mule easily
pulls in a train of 12 or 15 heavy steel cars or trots out
with the same loaded with 12 to 20 tons of rock or ore, a
brake being necessary to control when going out.

Steel cars holding 3 to 1} tons of rock and with the
wheels running loose on the axles are generally used but
if much wet gritty stuff is being carried out that dripping
down quickly cuts the axle bearings. This rapid and
very -harmful deterioration can be checked by putting on
self-oiling wheels that are now made in a simple manner
to protect such bearings. As the bottom of the car box
is the first place to wear out from the constant fall of rock
and this is an awkward place to patch or renew, the
blacksmith should fit in the new car a false bottom of 1
inch pine and % inch boiler plate bolted to the floor of
the car which will protect the car itself and can be quickly
replaced when worn out. Such details greatly lengthen
the life and also reduce the cost of the rolling stock
besides decidedly improving the efficiency. In a double
track tunnel it is very convenient to use near the face a
temporary switch and single track of light iron that can
be lifted up and carried ahead, by which an empty coming
in on its track can be run on this single track in the
centre, much more easily shovelled into and worked about
and when filled, be pushed upon the other track to wait
until the whole train is ready. On the outside a simple
device will save a man’s time or the unnecessary stopping
of the train when under full way and the otherwise great
liability of the cars leaving the track at this point, and
this is an automatic or simple spring switch where the
two tracks merge into the one to the dump, that allows
the car coming out to pass on to the dump-track, but
returning the switch is always and only open to the in-
going truck. As to the motive power when the tunnel
gets long or over 1,000 feet, the trammers should give
way to a horse or mule that will soon become accustomed
to working in the darkness with perhaps only a lighted
candle at the curves. In a completed tunnel not over
1,600 feet in length and a grade of not less than 1 ¥ haulage
is made very easy by putting at the inner end where it
connects with the deposit, a 10 or 12 h.p. motor that will
quickly pull in a train of empties that runs out full,
dragging the steel cable and is checked at the entry by
the motorman at the motor at the inner end.

The majority of tunnels are, perforce, driven by hand
drilling and good progress thus made. Comparative
tables as to the cost of driving by hand or machine are
not available, but in the west with even the very high
price for labor it is well understood that the advantage
gained in the use of air drills is in #me but not in cosz,
therefore 1 think one should hesitate before installing
such a plant, to count the cost and to decide whether the
work had better be rushed with all speed and whether the

compressor and drills can be put to real use after mining
commences. In some camps compressed air becomes a
perfect fad and every superintendent thinks himself behind
the times if not using it. In a single track work 100 to
180 feet per month by hand drilling is quite possible
if the' rock is not extremely hard, but with air drills the
rate should be from 250 to 330 feet, 300 feet being good
driving. In the big tunnel mentioned with 2 drills work-
ing in shale and afterwards hard dolomite, and breaking as
much rock as the shovellers could well handle, the men were
allowed pay as for two extra shifts if 300 feet was the
month’s advance, and it was astonishing to see the way
they made the rocks fly and resented any delays, the
result being that 320 to 330 feet was repeatedly the
month’s progress, while the star record for one month in
softer dolomite, was 379 feet or 12} feet per day.

If a head of 40 to 100 feet of water from a flume is
available the compression of air ‘is greatly cheapened by
operating the compressors with Pelton water wheels. The
electric percussion drills now in the market have not as
yet proved a decided success, but in time technical defects
will surely be remedied.

In hand drilling the placing of the holes depends
greatly upon the character of the rock, although this
influences but a little machine drilling, in which two
vertical rows of holes are drilled toward one another in
the centre for breaking out the central wedge, and then
parallel rows of somewhat deeper holes and such squar-
ing up holes as are required. Again 3 or 4 converging
holes near the centre especially in small tunnels, will
suffice to make a good centre cut, and concentric rows of
holes will complete the work, but<all machine men have
their hobbies and a really good man will make much
faster progress than one who knows how to handle the
drill but not select the position for the holes. It might
be said here that greater effect is secured by firing these
centre cutting holes by electricity, but the others are
fully efficient when snuffed.

Timbering—It is seldom that the rock in the tunnel
will stand long without support excepting some classes of
granite syenite, gneiss or firm limestone or sandstone, and
as the primary object of timbering is to prevent, not
check, the movement of the ground, it is generally best to
timber up at once if the rock is at all liable to be weak,
as so often the rock under strong tension will collapse
without any warning or immediately after examination,
and timbering will then be far more expensive in the end.

Spruce, pine and hemlock are mostly available for such
service in our American mining and then they are best if
the trees have been killed but not damaged by fire and
stand straight, dry and strong, as the green wet stuff is
very heavy to handle under ground. Such timber cut
above altitudes of 7,000 or 8,000 feet was found in
Colorado to be much inferior in strength to that from
lower down, being less resinous and brashy.

Some sketches have been made to show the styles of
timbering mostly used in American tunnels, those re-

.quiring the fewest cuts and simplest framing while

preserving the maximum strength.

Fig. No. I. shows a cheap sett consisting of cap and
posts of round timber and poles split or unsplit for
logging.

Fig. No. 2. is a full set of round timbers better framed
with or without collar braces. ’

Fig. No. 3. shows a sett for ‘single-track with different
kinds of joints, and of timber sawn on two or four sides.

In putting in the timbers every sett is made perfectly
firm with wedges and blocks on top and sides, and in
logging up if the ground is not very wet and loose, the
logging is spread out, not put close together, by leaving
out every other piece and hilling in between with bits of
rock, and to make the most of the logging’s strength it is
put in with the 7ound side next to the timbers.

Figs. Nos. 4 and 5. show the sett used in the double-
track tunnel mentioned, with collar braces and water box.
Before framing, the sticks were squared on two sides by
two French Canadian axemen, at a cost no more than
that of the timber squared at the mill, as was afterwards
used in the arched setts. This torm and size of sett was
found to stand very heavy ground even when spiling had
to, be used, but finally it was supplanted by the arch
sett, (Figs. Nos. 6 and 7.) when the pressure became ex-
cessive and as it was better adapted to spiling. This
sett was designed to give ample room for working, but in
the least possible space and with the simplest form of
of framing. It withstood tremendous pressure when the
cost of progress for some time was $600 per foot, and
only in one place where crossing a bad water course,
were extra intermediate setts needed besides those with
four-foot centres. \

For the framing, good drawings were given the carpen-
ter, who then made very accurate templets, by which the
different pieces were quickly marked and cut so that each
set always fitted together perfectly.. If a sett ever did
show signs of collapse another was at once put in beside
it, and where the tunnel had passed through some por-
phyry that afterwards swelled and forced the timbers all out
of shape, the only relief was gained by every little while
waorking away the rock behind the timbers until this sweli-
ing ceased. ]

When bad running ground is met with, the greatest care
is imperative lest the men be suddenly overwhelmed or
hundreds of feet of the tunnel filled up in a few minutes.
The timbering being right up to the heading that threatens
to burst in, thisis prevented by slipping in the breast
boards or horizontal planks across the face between the
last sett and the rock, then over the cap and behind the
posts are driven out the chisel pointed spikes, 3 in. x 6in.,
7 ft. long, as far as they will there go. Next begin at the
face by working around the top breast-board until it can
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be pushed ahead 6 to 12in. and held there-hy props.

against the sett, and then the other planks down to the
bottom.  As soun as possible the * false sett* ix- put in

lace to prevent the spiling from closing in too soon, and
?lmlieve the best, handiest and cheapest form of false
sett is that used by Mr, D, W, Brunton in this tunnel,
When in the wash \-et'y difficult ground had heen traversed
by spiling, but the ofd method of keeping- the heading
open until 2 new sett could be pat in, by holding the
spiling out by any possible prop or scheme, used a great
amount of timber and dllowed an immense deal of sand
and mud to enter-the tunnel,  With this-new device the
work was wonderfully simplified and much better con-
trolled. Two strong’ posts notched at the foot to crow-

7
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the Township of Bergeronnes (block G), twelve miles
from E: ins Bay. It comprises an area of 58 acres.
The vein, about a quarter of a mile Jong, which crosses
the property in a N.E. direction, is crooked, and the dip
is on au average about 40° N, ., and crosses the stratifi-
cation of gneiss connty rock, This mine, the,pioneer
property 0? the district, was opened in October, 1892, and
was worked during the summer season with a foree of not
exceeding ten men, .

At the 1 of the property the vein is
15 ft. 10 25 fi. wide, and was operated on a length of 140
ft, by meaus of an open trench 15 ft. deep and a shaft 25
ft. (iccp. About 15 tons of undressed mica bave been
taken out, from which 155 of dressed or cut mica has
been obtained and keteds  The largest pieces pro.

foot into the corners of the windsill and posts, supporting
on their top rods a length of § in. gas pipe bent to a shape
to correspond with the timbering used, wese fastened to
the cap of the last sett by turn backles and rods passing
through near their heads.  This last sett was tied back to
the next sert with turn buckles and rods passing through
holes near the four collar braces.  Now, when the breast
boards had been graduatly and laboriously worked forward
far encugh, and held by stays that could not obstruct the
new sett, this was now set up, the buanging put on to keep
the spiling from pressing down directly on-the timbers,
and reserve a space through which the new spiles should
pass, and then by loosening the tuen buckles the falce sett
was lowered until the enclosing shield of spiles rested on
this new timber and four more fect were won.,  Ifa great

duced cut 7 x 10 in, and the average may be considered
as3 x 4in. In addition 1o the above, T may say that
roads have been constructed and the necessary” buildings
crected.  From the south to the other extremity of the
mine, the vein gradually widens and expands untila width
of 55 fi. is reached, showing numerous crystzls and as yet
untouched.
The feldspar (orthoclase) is found, as usual, in large
uantitics, and appears to be of an excellent quality.
rystats of black tourmaline, garnet and_emerald (beryl) .
are found, the latter sometimes 3 in. in dinmeter, i
Beaver Lake Mine (Bergeronnes, Block H)-—This mine )
is the property of I, . Hall, Esq., and others, of Quelxe, |
It is situated at the head of the Little Bergeronnes river,
i imiity to , and about 11 miles from

flow of water and sand under-great pressure is experie
about all one candoisto let it drain until it Tessens w atops,
as will be the probable result.  One detail in this hind of
wotk must never be forgatten—100 feet or so back from
the face, and perhaps again at 200 feet, is kept a supply
of planks of proper length so that shoukd the breast sud-
denly give way, the miners running back can at once
lmih% up a dam or bulkhead by laying these planks across

in
the shipping point on the St. Lawrence, of which distance
6 miles 1s p by d by water in crossing said
lake., The area comprised-is 100 acres; the veins run i
N.E. ona length of onc mile, with a vertical dip; about
one half the length of the vein has been prospected,
showing same to carey a width of from 100 to 300 fi.-as
per the latdst reports.  While inspecting this property 1

d o 140 ft.-wide and several others of

the tunnel against-the timbers.  This is done in
the dark, the sudden in-burst extinguishing the lights,
and the treacherous sands may pour in as fast as the men
can run. Inalargee tnnel 'in the same place throngh
neglect of this precaution, 600 feet of the tunnel was thus
filled up and temporarily lost, necessitating much (what
might have been avoidable) expense in its recovery.
———

Notes on the (White) Mica Deposits and Mines
of the Saguenay Region.
fiv J. Onatsst, Inepector of Mines, Quebec.

This district, from a mining point of view, isan entircly
new one, the first working having been commenced in
the fall of 1892,

Sometime prior to this date, it was known that mica
existed
work it.
n‘\im, by

at_certain places, but no attempt was made to

I Iy, b , the i d-demand for
reason of its extensive use in the generation of
and its panying requi cau
!wospccxms to take the fickl, and certainly the-results
have proved satisfactory and gratifying.

“The locality
is in the T, i £ , Saguenay County,
and situated about twenty to thinty miles below the
village of Tadousac,and at a distance of about ten miles
from the shores of the St. Lawrence.

1In addition 10 the discoveties male in atove mentioned
locality, indications have been found in the adjoining
Townships of Tadousae and Escoumains, also in the
valley of the River ** Aux Canards,” on the other side of
the Sagucnay River.

The formation liclongs to that of the Lower Laurentian,
the country vock being snainly fcldspathic and dioritic
gneiss frummll} crossed by teap dyvkes, casily dis-

ible on the jon bordering the S y River.

The character of the country is, generally speaking,
barren, and is as yet unsurveyed and belongs to the
Crown: the facilitics for transportation, although one
would think dificrently at fiest, arc in reality good, by
following the valleys of the streams sunning to the St
Lawrence. N

Nauncerous veins of quarizand coutse granite traverse
the country rock, and in-some instances are of great
magnitude, we will only consider the latier hind. The
clements, quartz, feldspar and mica, are well rated
and in some placesilarge enough to warsant the name of
mica mines being applied tothen.  The pencral direction
of the cins is N.E., the dipping, as well as the forms of
same, being variable.

While_prospecting this distrzet I met with several of
these vcins, not less than fificen in number, well defined
and worthy of consideration, but they do not all merit
the title of mica mines; sometimes the mica being too
small, or the vcins themselves too narrow to admit of
being profitably worked.

1 will now give some details concerning the two most
important jwoperties and_which have Ieen developed

most prominent in this dictrict at present,
hin of B S
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100 fi. in width, with numcrous crystals in sight. An ex-
ceptionally fine view of the vein is obtainable from the
base of  cliff 50 ft. high by 142 ft. wide, including a strip
of basrer rock about 20 ft. wide. Here and there a large
number of crystalsof merchantable mica may be observed,

so irregular that it is hardly profitable 10 mine except
when one gets large sizes_ andmany miners have aban-
doned its production, but if phosphate prices advance 1
think the properties that have phos and mica *
together will be profiably worked, The prices quoted
may at first sight seem high, but when_you coine to have

*your mica culled over by the purchaser's experts and find

that four-filths goes with the pile valued at $25 per ton,
whereas only a-small remainder goes into the one hundred
dollar pile, you will find that your average price is low.
The first 1ot of mica that 1 sold averaged $80 per ton and
encouraged by that I went on and got out a large quantity
which, alter Deing cutled over by the buyer, averaged 333
per ton. I resolved to make one more effort and obtain,
a large quantity of mica and after two or three months®
effort to sellit, finally succeeded in working up the figure
to double the former price. I shipped a sample ton lot of
this to the States, and to my surprise it was seized on the
ground of undersaluation,” although it was valued at
double the price -1 had ever sold at before. I went to
New York State and found the Inspector, who produced
the retail price list of the dealers who buy from the miners
and he declared that to be the market price at which the
goods should Le invoiced.  Nothing would convince him
tu the contrary. My mica was seized and the aluation
raised and I was told that I had made myself liable toa
fine of $230 for not invoicing it at the retail price.  From
experience Thave found it most profitable to sell the pro.
duet in the rough and et the dealercut it and retail it 1o
the consumer, N

MR. J. BURLEY SMITH—The werchantsin London,
England, complain of the want of regulanty in prices on
this side. It scemed as if nobody knew exactly the value
of the article and produccrs were all trying to get as high
a price as possible.

Tk, CHAIRMAN here called upon the Hon. E. J.
Flynn, Conmissioner of Crown Lands for a few remarks.

Hox. E, J. FLYNN=I must thank you very kindly
for the very hearty welcome you were good enough 10 ex-
tend 10 me on entering the room to-night to witness your
good work,  I-am pleased indeed 1o have this opportunity
and I must congratulate you, 1 feel that T am in the best
of y hete, in the 3 “that are

oo

disseminated” all through the vein, in some
capable of cutting 4 and 5 x 6in. The minc is as yet
unworked, prospecting work only having heen done’so
far, but the appearance lcaves no doubt as ta its value,

These two propestizs are the only oncs in a workable
condition at present, but numerous other places have
been held under prospecting license, and the results

Ithough not so ging, have firmly established the
fact that several other \cins of similar character cxist,
some of them not workable but others favorably situated
and which in all probability will he developed next
scason.

Labor in this district is plentiful at current prices, but
the men are not accuttomed to mining work, nevertheless
with a practical man as superintendent they soon become
skilled. The original prospectors had no hnowledge of
mining to speak of and especially as regards mica. 1t is
necessary o erect buildings at the mines, as the hands
have to be housed there.  Cost of teansportation from the
two working mincs at present would not be mote than
15¢. per 100 Ib<. from the mine to the shipping point on
the St, Lawrence, and from there to Quebiec by schooner
say 10, jrr 100 1bs. or $35.00 per ton to Quebree, includ.
ing the handling  If the mica were selecied and dressed at
or neaz the mines, the above figuresas applying to cut
mica are very moderate,

1 must again repeat that the district is as yet unsurveyed
and the prospecting was done by people very slightly
cxperienced in such work,

1 cannot give any better or more illusteative idea of
this country than by comparing it with the Ouawa phos-
phate region, the important anneral here being of course
white mica,-and the principal veins, quantz and coarse
granite,

In conclusion I would remark that if there is a future
in store for the white mica industry, these i3 here a lage
field for rcsearch and investigation, and which may well
zepay practical and intelligent prospecting.

n addition 10 above notes 1 would mention that while
mica, in workable depoxits, been located at Lake
Manowan, near the head of the Peribonca river, 230
miles north of Lake St. John; at Watsheshos on the

y of
parting ge and 1 put myself in the
category of thuse who are acquiring knowledge,
course I am a public man and 1 'must say I have not got
much time to acquire that very useful knowledge, but it is
my duty as a member of the Administeation to encourage
as much as possible this good wotk. It has given me
great pleasure 1o note the progress of the good work that
1s being lished by your Assaciati You have just
heard of the mica mincs on the lower shore of the St.
Lawzence, and 1 can fully corroborate the statements
made by M. Olalski, having reccived from other sources
ample confirmation of the extent and value of these mica
deposite, T would like to see a yreater number invest
capital in these mica mines.  You will pardon me if 1
sclrain from any further remarks-at this time as 1 hope to
be with you again-to-morrow. It has given- me great
pleasure to have made your acquaintance and 1 congratu-
late you with all my heart upon the gool woik you are
doing. Allow me to thank you again. (Loudapplause.)
Ms. B T, A, BELL—Iamsurc every member of the
Association aporeciates to-the full the irouble the Hon,
the Commissioner of Crown Lands has takento be present
at this mecting and the pleasure his company has given
us.  His presence among us may be taken as a sure
indication that the G -is dispuséd 10 mcet us
fairly and o do everything in its power to Promote the
development of the ‘mining industry of this province.
We must not forget also that i is to the Hon. Mr. Flynn
we are indebted for the complete repeal of the Mercier
Mining Act.  (Applause.)
Afier a vote of thanks
Olalski for their papers,
Thursday aftcrnoon,

to Messes, Smith, Carlyle and
the mecting adjourncd umiit

MEETING ON THURSDAY.

The members reassembled in the club room on Thurs.
day afternoon at three o'clock.  There was again a large
attendance.  Owing 10 the abyence of the president, who
;ull to feave 1own, '.\lt. George E. Drumnond, Vice.
Cresi picd the chait.

Gulf of St. Lawrence, about 400 miles below Tad 3!

with 2 matked degree of success. The
found in this district is uniformly of the white

vaticty, and of 2 brownish color when in thick crystals,
whereas the same varicty in the Ottawn
variably green under the same circumstances. It is
temarkably clear, free from spots, is clastic and the
cleavage is excellent. 1 have not any minute test of this
micx, but have seen by the correspondence of
that it is highly a iated and the demand is much in
advance of the production, up to the present time. The
mica is used for stove and also for clectrical Pinposes,
The AcGie Minc—This mine is the property of Daniel
McGie, Esq., and others, of Qucbee. It is situated in

i :r'nl'alm‘ ;:‘ h‘ll:)f Pieds de _.\|on,xs, 17 m:\cs mn)l‘toof ‘ —_—
Murray Bay. ose propertics, 1 must obscrve, how- isit of Belgian other Experts.
cver, l)o avoid conrusilon.P:c not_in the same district, Visit of and Ex;
though of the same ch and ining the same -

vatiety of mica, viz: muscovite. Mz, B. T. A, BELL—Bcfore proceeding with the
business of the mecting 1 desite 1o make 2 statement te-
- specting a_motion that was submiitted yesterday by Mr.
DiscUssioN. Levfeed. We were told that the Relgian, French and
other forcign governnients had determined to appoint a
Cart. R. C. ADAMS—~I do not know that I can say | commission 1o emuirc-into the mineral sesources of the
n Ll ything about this i g rpw. but if T am allowed * Dominion and we were asked to endorse it.  We passed
kind of mica ! might say something in regard 10 themica industry. It | a resolution 10 that <ffect,  Since then, however, it has
has d we_phosphate miners very much Decause | transpired that the peposition i« simply being promoted
X crystal we have_found mica in ion with_the phosph Ia;omaiu individuals 10 oltain large sums of money from
Region ‘s in- and until ln’: l‘a'q two years lm'ebl‘:«n in \,l: hl:ch of I*/T‘ h; and :;l' incial G 10 dndile and
cursing it and theowing it away ; but now that the pro- fray the expentes of a commission which is 1o spend 2
dnc!"igs cxtensively &\ in clectrical practice we have num{« of years in this country in the work of ac‘&uiﬁng
tumed back 10 the old alandoned pits and have to | know and, as it would seem to be largely of the
the operators work to extract the mica and we think now that the case | nature of an individual cnterprise, 1 think that as an
i just revessed, w when we wete mining phosph iation we ate i in our desite 10 withdraw
the wica came in, now that we are mining mica the phos: | any countenance that may have been granted 10 such
phate comesin, and if 1 o 1o a it with a finc vcin of | a scheme. There could be 7 objection in asking the
-mica it often gives place lo‘plﬁna;mle which fomcdx I | Governmnent 10 co-operate with, a commission that was
would rather have seen.  We find the occurrences of mica being sent hete by any country, bt as this bears on its.
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face a strong suspicion of a scheme to put money in the
gockets of the promoters, I desire to move that we erase

om our minutes the resolution adopted entirely under a

. misapprehension at yesterday’s meeting.

‘MR, T. J. DRUMMOND—I have much pleasure in
seconding the motion. From what we have learned the
matter is one which this Association cannot countenance.
We were certainly misled by Mr. Leofred’s statement
that these foreign governments were to send such a com-
mission at their own expense.

MR. B. T. A. BELL—I distinctly asked Mr. Leofred
the question when he submitted his motion and I think it
was adopted purely on his assurance that the foreign
governments were sending the experts at their own ex-
pense. Personally, so far as I can gather, the whole
affair is a pretty healthy scheme to put money in the

- pockets of the promoters.

MRr. T. J. DRUMMOND—Our Government can aid
the mining industry much better by advertising the re-
sources of this country in more legitimate ways than this.

MRr. F. CIRKEL~-I certainly never heard of the

- German Government making any such proposition. If it
had I should have heard or read of it in the German
papers.

THe CHAIRMAN-—-The motion was passed, as Mr.
Bell says, entirely under misapprehension. Is it the sense
of the meeting that it be rescinded ?

The motion was then put and carried unanimously.

On the Igneous Origin of Certain Ore Deposits.

Bv Dr. Frank D. Apawms, McGill University, Montreal.

The numerous and elaborate investigations into the
nature and origin of ore deposits which have been
carried out in recent years have led to the somewhat
startling conclusion that certain of the deposits in question
. are of igneous origin. In stating that they are of igneous
origin it is not meant merely that heat was in some way
<connected with their genesis, but that using the term as it
is employed by geologists, that these deposits have cooled
-down and solidified from a molten condition like the other
igneous rocks with which they are associated. The most
important investigations into this class of ore deposits are
those of Professor J. H. L. Vogt, of the University of
Christiania, the results of these, however, having been
published principally in the Swedish language are not so
well known as they deserve to be, and as a valuable
resumeof his investigations has just been given by Prof. Vogt
in the Zeitschrift Fiir Praktische Geologie, (numbers 1,
4 and 7, 1893) it has been thought that a brief presenta-
tion of the facts known concerning these deposits niight be
appropriately brought before the Mining Association at
this time, especially in view of the fact that although this
«lass is a comparatively small class of ore deposits it
seems to be one especially well represented in Canada.

In order to present this subject in as clear a manner as
possible, it will be advisable first to say a few words on
some recent investigations into the nature of igneous
rocks in general and the processes at work during the
cooling- of molten magmas, by the solidification of which
igneous rocks are produced. :

Recent researches have shown more and more clearly that
a fused mass of rock is very similar to any ordinary solution
of salt or sugar in water or any other solvent. As the
fused mass slowly cools one mineral after another
crzstallizes out, a definite order being always observed.
The mineral containing the largest amount of base, such
as iron, lime or magnesia first separates out, then a
series of other minerals containing less base, until finally
there remains only a comparatively acid portion of the
magma which may be considered as the solvent of the
others, corresponding to the water of the saline solution
above mentioned, which solvent may eventually crystallize
itself. Thus for example in the case of a granite, we find
that the various ores, magnetite, titanic, iron ore, pyrite,
etc., first separate out, then the mica or hornblende, then
the feldspars and finally the quartz. The ores together
with the mica and hornblende may thus be considered as
having been originally held in solution in the molten
feldspars and quartz. Now it is known as the result of
elaborate experiments on various saline solutions, that if
a solution of any salt be heated and allowed to cool
gradually the saf;. tends to concentrate in the cooler
portions of the solution. It is also found that in concen-
trated saline solutions there is a certain tendency for the
lower part of the fluid to become richer in salt than the
upper portion, that is for the salt to settle down toward
the bottom. In the case of certain alloys also, as is well
known, it is often impossible to obtain a homogeneous
mass on casting owing to the persistent way in which
certain constituents of the alloy will concentrate toward
the top or bottom of the bar or casting during cooling.
Even in pig iron it is found that the amount of sulphur
and phosphorus will vary considerably in the different
portions of the same pig for similar reasons. This
phenomenon in the case of alloys has long been known as
liquidation. .

In molten rock also a similar tendency to separate into
portions differing in composition is clearly shown to exist
by our geological studies of erruptive magmas, this
tendency resulting in the separation of certain more basic
parts of the magma from others which are less basic—
that is to say the dissolved or basic material concentrates
in certain places and this gives rise to a lack of uniformity
in the mass—part of it being richer in certain minerals
than other parts. In all probability differential cooli
and the action of gravity are not the only factors whi

tend to bring about these remarkable phenomena in
rocks, many other factors some of which we do not even
suspect as yet, probably also working in the same
direction. But whatever the causes may eventually prove
to be. which are most potent in bringing about these

remarkable irregularities in molten rock masses, the fact’

remains that in cooling such masses do fall apart into
portions differing in composition.

Now it stands to reason that since these changes are
brought about by movements in the molten mass, the
more fluid the mass is, the more favorable will be the
conditions for such irregularities to develap themselves,
and hence as basic magmas both naturally and artificially
are more fluid than acid magmas, it is in basic magmas
that such irregularities will be most strikingly seen. As
actual examples of this process we may take for instance
the basic borders which we find in connection with so
many granite masses, where during cooling the more
basic part of the magma has concentrated itself toward
the sides of the mass. The dark spots and patches which
disfigure so many granites are in many cases at least,
portions of such basic parts which have been separated
by subsequent movements in the magma. As a granite
where this is excellently seen the Garabal Hill granite of
Scotch highlands may be cited, or the celebrated Brocken
massif of the Harz Mountains, in which a gradual passage
from granite to gabbro can be clearly traced. Many
similar examples nearer home might be cited, as for
instance the igneous core of Mount Royal and many of
its associated dykes in which rematkable variations of
composition may be observed.

It is a universally recognized fact that ore deposits
usually occur in connection with igneous rocks, that is
with rocks which have solidified from a molten condition.
Of these ore deposits however, two classes have as Prof.
Vogt points out, a particularly intimate relation to such
rocks, namely : - :

1st. Titanic iron ores.
2nd. Sulphide ores containing nickel.

These deposits not only occur in connection with the
igneous rock but actually appear to form part of it, the
ore occurring distributed through the rock and the heavy
bodies of ore, merging gradually into it in many places,
so that it is impossible to tell where the rock begins and
the ore body ends. The ore body in fact seems to be
merely a portion of the igneous mass in which the ore,
which is one constituent of the normal rock, is concen-
trated sufficiently to form workable deposits.

Titanic Iron Ores.—One of the most celebrated deposits

of ‘this class is that occurring,at Taberg in Smaland, in-

Sweden, and which has long been recognized as merely a
local variety of the great intrusive mass of rock belonging to
the Gabbro family and known in Sweden as olivine
hyperite. This rock, which is poor in iron ore, can be
observed step by step to pass over into the ore body,
which has been extensively worked and consists of a
mixture of titaniferous iron ore and olivine, the ore form-
ing about 50 per cent. of the rock.

A sketch of this occurrence taken from Prof. Vogt's
paper and showing the concentration of the iron ore in the
central portion of the mass is given in Figure 1.

Another large deposit of iron ore at Cumberland,
Rhode Island, occurs in a presisely similar manner as
part of a gabbro mass and was for years extensively
worked, but had to be finally abandoned on account of
the large amount of titanic acid which it contained. In
Brazil, Derby has also described the occurrence of large
bodies of iron ore which gradually pass over into a mass
of pyroxenite, of which they form part. Similar deposits
of titaniferous iron ore of large extent have recently been
recognized by Winchel in Minnesota, and by Kemp in
the Adirondacks. In the latter case where the body of
iron ore is about 20.feet in thickness, the great mass of
gabbro of which it forms a part is closely related in
petrographical character and probably in age, to the great
areas of gabbro of anorthosite which in Canada occur in a
number of places in our Laurentian country, occupying in
some places hundreds, and in other places thousands of
square miles. )

These Canadian rocks also contain in many places large
deposits of iron ore which are invariably rich in titanic
acid, a fact which has made itself very patent in the failure
which has followed all attempts to work them. Of these
one of the best known is the great body of titanic iron ore
near Baie St. Paul on the Lower St. Lawrence, where,
in a great of mass of gabbro or anorthosite solid hodies
of the iron ore 9o feet in thickness occur which have been
traced for a mile or more. An attempt to work this
made years ago, resulted in the loss of about £80,000
sterling. Other deposits of considerable size are known
in the district north of Montreal, near St. Hypolite and
St. Julienne, as well as at several other points in the so-
called Norian gabbro-area. In these as before the iron
ore occurs as a constituent of the gabbro but is locally
concentrated so as to be very abundant at these points.
Another extensive deposit, although less widely known
occurs on the River Saguenay, between Chicoutimi and
Lake St. John. Here on the north shore of the river
there is a group of hills composed of the titanic iron ore
which occurs in another great gabbro mass having an
area of not less than 5,800 square miles. This iron ore,
which isalso titaniferous, occurs principally in three bands,
the most easterly of which is about 75 yards wide. The
accompanying view has been reproduced from a photo-

NoTe.—The illustrations in Dr. Adams' and Prof. Carlyle’s
papers were not completed in time for puplication.

graph of this hill taken from near the shore of ‘the
Saguenay. It is thus evident that we have in these great
deposits of titaniferous iron ore, true eruptive or igneous
masses ‘which are merely local and extremely basic
varieties of the gabbro in which they occur, due to the
concentration in certain parts of the mass, from some of
the cases before mentioned of the most basic constituents
of the rock. It will aiso_be seen that these peculiar
deposits are not confined to one locality, but are found
under similar conditions in widely separated parts of the
world.

When it is once recognized that these deposits have the
origin here described a solution is afforded to  what has
hitherto been a puzzling fact, namely, that all the iron
ores occurring in the so-called Norian series in the Lauren-
tians, which is composed exclusively of eruptive anortho-
site or gabbro, are rich in titanic acid, while in the same
district deposits of magnetite free from titanic acid will
be found in the associated gneisses.

Vogt notices that, in the cases which he mentions, these
iron ores occur toward the central portions of the igneous
masses rather than toward their margins, while in the
case of the sulphide ores forming the other class of these
deposits the reverse is the case. This does not however,
appear to be by any means invariably the case in the

_ similar deposits of titanic iron ore in Canada.

The igneous origin of many of these. deposits of
titaniferous iron ore has long been recognised, but Prof. '
Vogt proceeds to show that certain great deposits of
sulphide ores have in all probability a similar origin.

SULPHIDE ORES CONTAINING NICKEL.

He first shows that the nickel ores of the world fall
into three principal classes.

1. Ores containing arsenic and antimony, with or
without bismuth.

2. Sulphureted ores without arsenic, that is to say,
nickeliferous pyrhotite or pyrite, millerite, polydymite,
etc.

3. Silicated nickel ores.

Of these, No. 1 occur principally in veins, as for in-
stance in various places in Saxony and at Mine Lamotte
and Bonne Terre in Montana.

No 2, which is the class of which this paper treats,
occur in basic intrusive rocks being apparently formed by
a differentiation of the magmas and local concentration of
the ore. Of these the celebrated Norwegian deposits-as
well as those of Varallo in Italy and of Sudbury in Canada
are examples.

No 3, occur as veins in serpentine, which results from
the alteration of basic eruptive rocks, the ore being
leached out during the process of decomposition and
accumulated in the veins by lateral secretion as in the
case of the great nickel deposits of New Caledonia, which
are now the principal competitors of our Canadian nickel
deposits. o

Dismissing the first and third classes of deposits as
having quite a different origin and confining our at-
tention to the second class, the first striking fact to be
noticed concerning them is that they are so simple and
uniform in character in all parts of the world that a
mineralogical description of one set of deposits would
serve for all. The principal minerals which they contain
are pyrrhotite or magnetic iron pyrites, a sulphide of iron
which almost invariably holds a little nickel and cobalt,
but which in these deposits usually contain 2 to 5 per
cent. of these metals. Pyrite containing nickel and
cobalt is also present, usually in smaller amount than'the
pyrrhotite, and having a better crystalline form owing to
the fact that it is crystallized at first. This mineral
usually contains proportionately more cobalt and less
nickel than the pyrrhotite. With these in a few deposits
minerals richer in nickel have been observed, three of
these have been certainly recognised and possibly others
may be yet discovered. Of these pentlandite (Fe, Ni) S
has been recognised at two Norwegian localities and in
considerable quantities by Mr. D. H. Browne, at the
Copper Cliff and Evans mines and at the Worthington
mine, in the Sudbury district. (ZEng. and Min. Jour.,
Dec. 2nd, 1893). Polydymite (Nigy Fe S;) occurs at the
Vermillion mine in the Sudbury district, while Millerite
also occurs in certain of the Sudbury deposits, as well as
at the Lancaster Gap mine in Pennsylvania. Copper,
pyrite, usually present in considerable amount, and titanic
iron ore, complete the simple list of minerals found in
these deposits. Other metallic minerals are present only
as the rarest exceptions and in very small amount, among
these the most noteworthy being sperrylite, an arsenide
of platinum (Pt Ao,), discovered in the ore of the
Vermillion mine above mentioned and not known to
occur anywhere else in the world.

This remarkable group of ores therefore contains nickel,
cobalt, copper and iron, united with sulphur and some
titanic acid, while lead, zinc, silver, arsenic, antimony,
bismuth and tin are absent or occur only in traces.
Moreover, a remarkable fact in connection with this class
of deposits ig that—as Prof. Vogt shows—if the average
of large quantities of ore such as the output of a mine be
taken, there is a certain ratio between the richness of the
pyrrhotite in nickel and the per centage of copper con-
tained in the deposit. Thus in the Norwegian deposits
he states that in those workings which produce an ore
containing from 75 to 80 parts of copper to 100 parts of
nickel and cobalt, the pure pyrrhotite holds about 2.5 per
cent. of nickel and cogalt, while as the copper sinks the
per cent. of nickel and cobalt in'the pyrrhotite rises until
when but 20 to 25 parts of copper to 100 parts of nickel
and cobalt are present in the ore, the pyrrhotites holds
over 7 per cent. of the latter metals.
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this connection a recent statement by Mr. D. H.
Brown (foc. cit.) is of interest, namely that in .the case of
the Copper Cliff Mine, which, as the name indicates, was
opened up and worked for copper before the ore was
known to contain any nickel, on sinking, a decrease in
the amount of copper has been followed by an increase in
the richness of the pyrrhotite in nickel, the very large
body of ore struck in the 7th level and which is almost
entirely free from copper pyrites, consisting of a pyrrhotite
averaging about 1o per cent. of nickel.

The following table will show this relation in the case
of a number of the Scandinavian deposits and it would be
a matter of great interest if it could be ascertained that a
similar relation exists in the case of our Canadian deposits.
As Prof. Vogt points out, in order to obtain averages for
large deposits, it is best to draw the results from the
analyses of the mattes obtained by smelting the ores of
the several deposits, copper and nickel being concentrated
in-almost exactly the same proportion. It has been found
in the case of the Scandinavian deposits that although the
proportion between pyrrhotite and copper pyrite may vary
considerably from day to day, the average for a consider-
able run is pretty constant, ,

RATIO OF NICKEL TO COPPER IN SOME OF THE MOST IM-
PORTANT NORWEGIAN AND SWEDISH MINES,

Content of Per;:entage &f
: copper correspond-| nickel and cobalt
Name of mine. ing to 100 in the

parts of nickel. | pure pyrrhotite.

Graagalten mine. . 75-80 About 2°§
Klefra mine ...... 55 “ 2°75-3'0
Erteli mine....... 45-50 “ 30
Bamle district..... 35-40 “ .3'§-40
Flaad mine....... 37 “ 4%
Senjen mine ..... 35-40 (about)] “ 3- g -4'0
Dyrhang mine.... 30-35 “ 3'8-42
Beiern mine...... 20-25 {about)] *‘ " 7°0

Prof. Vogt also draws attention to the fact that the
average proportio : of nickel to copper in the Norwegian
ores is about 100 to 40 or 50, and that in the Piedmontese
occurrences about the same proportion holds good, while
in Canada where the associated igneous rocks are of a
somewhat different character, there is often relatively
more copper, 100 parts nickel to 100 or even 150 of
copper being found in some deposits, while in others the
-ordinary Norwegian proportion still holds gobd.

In Norway there are some 40 gabbro masses with
which deposits of nickeliferous pyrrhotite are associated,
these being the largest nickel deposits in Europe. The
gabbro, which is undoubtedly an igneous rock, is com-
posed of plagioclase, feldspar and a rhombic pyroxene,
thus belonging to the variety of gabbre known as Norite,
These masses of gabbro occur in the Archean schists,
generally intruded between the layers or beds but often
<utting across them. The Norite of all the masses shows
a remarkable tendency to differentiation so that one and
the same mass, in different parts of its extent, will vary
greatly in relative proportion of the constituent minerals.

The pyrrhotite, pyrite and copper pyrite are regular
<constituents of the Norite occurring in small quantities all
through the various masses but like the other constituents
being found more abundantly in certain places, so that a
i ﬁadual e can often be observed from the normal

orite through a pyrrhotite Norite to masses of pure ore,
Sometimes on the other hand the ore occurs in masses
sharply separated from the Norite. These segregations
of ore are in the great majority of cases situated at or near
the edge of the ﬁorite masses and Vogt regards them as
strictly comparable to the basic borders or edges so often
observed about granites and other igneous rocks as before
mentioned, in which the basic portions are sometimes
marked by similar gradual ages and in some cases by
sharp transitions. These sﬁ:sp transitions are easily ex-
g:icable when one considers that any part of the magia
ving once separated itself from the rest, being possessed
of a decidedly different specific gravity and perhaps of a
different degree of fluidity, would, if the whole mass
were caused to move, keep itself separated by a compar-
atively sharp line from the rest of the molten mass.

Furthermore Vogt states—and this is a point which
has a very practical bearing with those who are interested
in our deposits—that in Norway although it is of course
impossible to establish a mathematical ratio between the
area of the gabbro mass and the quantity of ore in the
associated ore deposits, nevertheless experience has shown
that the deposits associated with the small gabbro masses
are always unimportant and that all the larger ore bodies
-are found in connection with the larger ia bro areas, as
might be expected if his explanation of the origin of the
ore is a correct one. . .

The nickel deposits of Varallo in Piedmont, Ita!y, which
were worked from 1860 to 1870, are very similar in almost
-every respect to those just described from Norway, occur-
ring like them in Norite near the contact with the country
rocks. A similar association of nickeliferous pyrrhotite
with a rock of the gabbro family also occurs at the
Lancashire gap mine in Pennsylvania and at Schweiderich
in Bohemia. : :

The great nickel bearing sulphide deposits of the Sud-
bury district—the largest and most important deposits of
this kind known to exist—in mineralogical composition

and mode of occurrence are remarkably similar to those
just described in the several localities above mentioned.

The work of Mr. Barlow and Dr. Bell of the Geological
Survey in the Sudbury district and the excellent geological
map of the district which they have prepared present these
remarkable resemblances in a striking manner. As in
Norway, there are here a large number of igneous masses
—some 60 in the 3,500 square miles embraced by the geo-
logical map above mentioned—composed of a rock which
although it has been commonly called diorite, has proved
in most of the cases where it has been carefully examined
to be a gabbro more or less altered with the development
of secondary hornblende, that is to say substantially the
same rock as in Norway and elsewhere. These diorites
cut through the clastic rocks of Huronian age, to whose
strike they in most cases conform in a general way, but
like these latter are in places cut by granites of later age.
The ore, as has been mentioned, is a nickeliferous pyrr-
hotite associated in some cases with polydymite, pent-
landite or millerite and mixed with copper pyrite. It
occurs disseminated through this gabbro or diorite, some-
times in sufficient abundance to form deposits which can
be worked, the large workable deposits usually bei
formed by a concentration of these ores near the edges Ig%'
the gabbro masses or at the contact of these with the
Huronian rocks or with the granites, but never extending
into these to any considerable distance from the gabbro.

Such deposits have no well defined wall but merge into
the gabbro, the wall so far as the miner is concerned
being the limit of profitable working due to the fading
away of the ore body into the gabbro, so that in under-
ground work an abundant sprinkling of ore through the
gabbro serves as an indication of the proximity of heavy
ore bodies, :

Furthermore, as in Norway, there seems to be in these
deposits a certain relation between the size of the deposit
and the area of the gabbro mass in which it occurs, since
all the extensive mining operations are carried on in
deposits associated with large gabbro masses, while in
connection with many of the smaller masses, smaller
deposits as yet unworked and in many cases unworkable
are known to exist. It is also, as has been mentioned,
not unlikely that a relation between the percentage of
nickel in the pyrrhotite and the amount of copper present
in the several depasits similar to that.which has been
noted in the Norwegian deposits may exist in these
Canadian deposits as well. In fact these Canadian de-
E:sits resemble those of Norway and all others of the class

ving similar geol?ical relations wherever they occur
throughout the world, in a most remarkable manner, the
points of resemblance being so numerous and so striking
as to preclude mere chance coincidence.

The facts in the case of these Sudbury deposits point
to these also having originated in the elements of the
pyrrhotite and copper pyrite, originally disseminated
through the molten rocks, having during the process of
cooling seggregated themselves together in certain parts
of the magma, especially toward the sides, just as certain
other constituents have a tendency to do in’igneous rocks
of various kinds, especially in basic rocks such as these
gabbro, and even in these very gabbro masses them-
selves. .

This presented itself to Mr. Barlow, who has made
the most careful study of these deposits as the only ten-
able view concerning their origin, even before Prof.
Vogt published the result of his elaborate studies in
Norway. ““The ores and associated rock ” Mr. Barlow
writes,” were in all probability simultaneously introduced
in a molten condition, the patches of pyritous matter
aggregating themselves together in obediense to the law
of mutual attraction.” (Ann. Rep. Div. of Mineral
Statistics, Geological Survey of Canada, 1889-go, p- 128.)
One fact in the case of the Canadian deposits which
might at first sight seem to oppose this view of their
origin, is the frequent occurrence of the ore along or near
the contact of the diorite with granite, which judging
from contact phenomena, is more recent than the diorite
and consequently would have been intruded after the ore
deposits were formed and consequently cannot be con-
sidered as the wall rock of the molten diorite toward
which the seggregation would take place. But it must
be remembered that in such a district of hard and massive
diorites and softer stratified rocks, any shattering which
would precede_the intrusions of the granite would pro-
bably tend to develop lines of fracture zlong the contact
of these two rocks and thus afford a ready passage for the
granite magma in these directions. The contact of the
diorite and the granite would thus mark approximately,
in many cases at least, the contact of the diorite with the
Huronian rocks through which it was intruded.

Concerning these sulphide ores containing nickel there-
fore, Prof. Vogt sums up as follows :—

1. These deposits, which are numerous and occur in
widely separated countries, are always found in connec-
tion with some basic igneous rock allied to gabbro and
since this is invariably the case we must conclude that
thekdeposits stand in some genetic relation to this igneous
rock. :

2. Since we can frequently trice a gradual passage
from the workable deposits into the igneous rock bya
progressive increase in the amount of ore in the rock, we
must conclude that the ore masses were not in any way
introduced into the rock subsequent to cooling but were
separated out of the molten magma during the solidifica-
tion of the rock. This conclusion is also borne out by
the remarkable simplicity and uniformity of chemical
and mineralogical composition of these deposits through-
out the world, by the relation between the size of the
ore deposit and the area of the gabbro mass in which it
occurs, as well as by the absence in these deposits of lead,

zinc, arsenic, antimony, bismauth, etc., and of those min-
erals which are especially characteristic of the so called
pneumatolitic action. o

3. Owing to the fact that, as Fournet has shown, the
metals copper, nickel, cobalt, iron, tin, zinc, lead, silyer,
antimony and arsenic have in general a decreasing
affinity for sulphur in the order named, the small per-
centage of copper, nickel and cobalt present in the
original magma united with sulphur and becomes thus
concentrated in any sulphide of iron which separates,
while any tin, zinc, lead, silver, antimony or arsenic
present in the magma is not so concentrated. .

4. From what we know of the amount of copper, nickel
and cobalt contained in these rocks themselves we are
justified in concluding that these metals are always present
in the original magma in amount quite sufficient to supply
material for all lt‘ﬁ:endepoﬁts in question, if only the con-
centration can be effected, and in this connection it
would also follow that there must be a certain ratio
between the size 6f the eruptive mass and the extent of
the ore deposit. )

5. The copper of the deposit always appears as coppet
pyrite. The nickel becomes concentrated in pyrrhotite
or appears in the form of millerite, pentlandite, or poly-

- dymite, all minerals comparatively poor in sulphur, while

the cobalt on the other hand is concentrated in the pyrite
which is much richer in sulphur.

6. In the Canadian nic{c)el bearing sulphide deposits,
platinum in the form of sperrylite is sometimes md,
which would seem to be analogous to the occurrence of
native platinum and osmiridium metals, contained in the -
more or less serpentinized, basic olivine bearing rocks in
the Urals and elsewhere to be mentioned further on.

" 7. Titaniferous magnetite or Ilminite almost always

occurs in small amount in the nickel bearing sulphide

deposits, indicating a genetic_relation and to a certain

extent a transition between these sulphide secretions and

{’!;e de; .'ts;_ c;‘f titaniferous iron ore mentioned in the
inning of this r as having a similar origin.

g The nickel bpeaa‘:leng sul hil:]ge deposits on:(:nugrl in almost
all cases about the edges of their several igneous masses,
a fact which, as has been mentioned, is susceptible of
explanation in that the sulphides, following Soret’s
gmcipal, become concentrated toward the cooling sur-

ces of the mass. :

Another remarkable fact tending to the same conclu-,
sion and showing the importance of geological studies in’
connection with ore deposits, is that although in the
several widely separated countries the pyrrhotite deposits
associated in the manner above described with the
glabbros are so rich in nickel, the celebrated Fahlbands of

orway which are bedded or apparently bedded deposits
consisting of heavy impregnations of pyrrhotite, pyrite,’
copper pyrites, etc., but occurring in gneisses or schists’
of various kinds contain hardly any nickel, hundreds of
analyses showing the nickel and cobalt contents to range
from .25 to .50 of one per cent., and what is still more
remarkable the same is true of the similar Fahlbands so
often associated with our Laurentian limestones in Canads,-
so far as these have been examined. In these the
pyrrhotite and pyrite is present in large amount and is
often associated with copper pyrite but only a very small
quantity of nickel and cobalt, usually not amounting to
more than a traee, is Eresent. (Adams, Frank D.,
Preliminary Report on the Geology of Central Ontario,
Geological Survey of Canada, 1894, in press.) )

METALLIC SEGGREGATIONS FROM IGNROUS ROCKS.

Some few cases of the seggregntion of metals in a free’
state are known to occur in igneous rocks. These deserve
much more careful and extensive study than has yet been
bestowed on them in view of the light which they promise
to throw on the origin of ore deposits such as these which_
have just been considered. )

These are of two classes :

1st. Iron-nickel alloys.

2nd. Platinum and osmiridium metals.

The celebrated occurrences of native iron holding about
2 per cent. of nickel, discovered by Nordenskjold in
basalt and at Uifak and Assuk in Greenland, are now
believed to have resulted in the reducing action of the-
carbonaceous material in the rock through which the basalt
was erupted, but these occurrences nevertheless afford an
example of the concentration of nickel, which must origin-
ally have been disseminated in small amount throughout
the molten basalt, in the iron which has been reduced in
the way above described, a more recently noted and even
more remarkable occurrence is the Awaruite of New
Zealand which is composed of 67°93 per cent. of nickel,
*70 per cent. of cobalt and 31-02 per cent. of iron and is
found in a very basic igneous rock belonging to the class
Peridotites. (G. H. F. Vlrich, Quart. Jour. Geol. Soc,
Nov., 1890.)

In the various parts of the world where platinum occurs
in alluvial sands it has been found from.time to time
intimately associated with serpentine and chromic iron-
ore, thus indicating as its probable source some Peroditite :
or Olivine rock, and Murtchison long ago mentioned its
occurrence in the serpentine rocks of the Urals.  (* Russia
in Europe,” p. 484.) Some ten years ago, however, this
probability became a certainty for on the western slope of .
the Ural mountains platinum’was found in grains dissem-
inated through an olivine gabbro, which there formed the
bed rock on which the platinum bearing gravels rest.
Recently, at a locality on the eastern slope of the same
mountain chain platinum associated with chromic iron ore
has been found so abundantly disseminated through an
olivine rock that this latter can be actually worked with
profit, as much as 93 to 110 grains of platinum to the ton
of rock being found. (R. %Irenlmhacker, Zgit. Fiirprak,
Geol. Feb., 1893, and Can. Record of Science, April,
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1893.  See aleo Eng. and Mining Journal, Dec. 22, 1893.)
It is thus evident that the platinum of commerce also
occurs originally as a sepgregation from basic igneous
rocks.
The uniform of

) and i
chromic iron ure wherever deposits of this nuneral ate

of the spleadid equipment they now possess 1 furnace
plant, shipping docks, and other accessories necessaty to
cconomical working, will jerhaps not be out of place.
Jobn Swart Mill says: *To draw inlerences is the
great husiness of life.”
In the light of what has been accomplished by wise

found with serpentine, which rock 15 a o ¥ pro-
duct of basic cruptive rochs aich in olivine, poimts very
strongly to the probatality of this mineral abo being a
product of the diffaentiation of basic igneous magmas
during cvoling, but s suludieation and alteranon to ser-
pentime. Our_kuowledge of these deposits, however, 15
not as yet suffictently extensve, not sufhcieatly exact to
enable any detimte conclusions to be reached on this most
interesting? sulbject,

Although therefore these nuncral deposits which pre-
sent evidence of havng 4 n the duffe
of tpncaus masses dunmy cooling, form a comparatively
smail class of deposits, they ase tull of interest, especrally
for us i Canada where so many of these deposits ocour,
and this bref presentation of some of the puncipal facts
concermng, them Bas been given 1o the hope that the
Mining Eoginecrs of var Dommon, many of whom are
eapaged in the working deposits of this class, having
th facts n view way be induced 1o make a careful
study of these deposits with a view of extending or perhaps

ing our & Tedg ? them.

——— .

The Manufacture of Iron and the Canadian Iron

in other particularly in’ Great

Britain and the United States, Canada may be guided as

10 the best and surest course for an eardy development of

the great mineral wealth with which God has blessed her.

ron 1s perhaps the Abmighty’s greatest “aetallurgical

gift toman  Its use can be traced to the very carhest
ages.  Hiblical and secular history abound with ti

The efiect of the introduction of mineral coal, and of
the protective duties levied on foreign iron was most
beneficial,  The industry at once showed strength, and
from that date continued to grow mpidly. umtil in 1796
there were 104 furnaces in England and Wales producing
108,793 tons of iron, and in Scotland 17 furnaces pro.
ducing 16,086 tons.

1n 1520 the total production had reached 400,000 tons,
n 1825, €97.367 tons; in 1840, 1,396,400 tons; and in
1884, 3,009,838 touy; this (‘ll:\nlil)' being then estimated
as fully one-hatf of the world's production of pig iron.

In 1889 Grea: Britains production of phe iton had
reached 9,321,563 tons of 2,000 lbs. This with a

of the use of iron by the forcrunners of our race,  Tabal-
Cain, born in’ the seventh gencration from Adam, 1s
described 1 the IV, Chapter of Gennsis as * an instruc-
tor of every artifice in brass and sron.”

n the time of Moses, the priaus seet tu bave been
engaged in the manufacture of iron, as referred toan the
1V, Chapter of Deuteronamy, 20th vesse,  ** But the
Lord hath taken you and brought you forth out of the
fron furnace, even out of Epypt.”  This expression again
occurs i 1. Rings, 8 aud 51,

Swank, in his admirable ¢ Iron in all Ages,” says .—
“The Egyptians, whose exi as a nation \B}

po} i at thiny.cight millions, pives the
enormaus production of 495 bs. per head.  Of this out-
put Great Britain herself consumes 250 1bs. per capita.

1n considenng the progress madeitis well to remember
the various Acts of Parliament enforced from time 1o time
by England to protect her national iron andustry, by pre-
venting the emigration of her skilled artisans to other
countries, by guarding against the sale of her inventions
to competitors, and by the imposition of Customs dutics
upon foreign products.

For instance while the growing scarcity of wood for the
m;pv}y of charconl convinced the Government and people
0!

dates from the secand geneeation after Noah, and whose

civilization is the most ancient of which we have any

knowledge, were at an catly period fanntiar with the use

and manufacture of iron, Iron tools aie mentioned by

l{nroda:u: a; having bcculuwl w thie construcion of the
; s

1ndustry—A Plea for Protection,
By Mr Grorur E Dxusistons, Montreal.

* There i3 a ude in the affairs of men,
Which, taken at the floud, feads on to fortune .
Qiunted, ail the voyaie ot thet tife
1< bound in shallows, and in miseries.
On such a full sea are we now atloat ;
And we must take the current when st serves
Or lose our ventutes.

These lines apply with peculiar force to Canada, in the
present stage of her irun andustry.

Events are lransYiring from day to day 1n the neighbor-
ing Republic, which Janonstrate that the won industry of
that great country has now reached such magmificent pro-
portions, under the wise protective policy so wcll main-
tained for the past furty years, that American iron masters
ate able 1o compete on eyual terms with the world.

istory repeats itsell. ~ As with England at the middle
of this ¢entury, so now with the Utited States. Her
iron in wstry has seached that stage when the Governe
ment of the country can consider the question of a reduc-
tion an its tanff, with safety to the
industry itsell.

Hezd in Canada, the iton sndustry, stll in the pronees
stage, although under Government encouragement show-
ing an increase in actual vutput of nearly 100™, in the past
two years, broadening out day by day, iaking a place
for itself m the hume markey, and m the face of wany
Jifficultics, displacing gradually the i of Amencan
and Bratish furnaces, tinds stseif at the most coneal sage
of ity existence, threaiencd by a premature demand for a
reduction in the cutrent protective duties, which, if acceded
to by the Guvernment, will surely prevent fusther pro-

gros, if indecd 11 does pot altegreth ¢ anmtalae ahe |

industey, by expresing 1t bntose 1t 15 y et establnhied, to the

Py ¢ sy es of Thebes and Memphis,
cities of such great antiquity that their origin is lost,
butchers are represented as using tools which antiquanans
decided had been made of iron and steel.  Tron sickles
are also pictured in the tombs of Memphis and Thebes,
and various atticles of iron have been found, which are
preserved by the New Vorh Historical Socuety, and are
probably three thossand years old.

Heradotus in the (ifth century before Christ speaks of
the Chalybians as **a prople of iron workers.”

The Persians and their northern neighbors the Medes,
wmade iton and steel tong before the Chtistian cra, and so
did the Parthians and other Cythian tribes.

Apes ago Damascus, the capital of Sytia, manufactured
ats famous swords from Indian and Dersian steel.

[t wway be d as suspectible of abundant proof
that the knowledge of iron, if not of its manufacture, was
comnion 10 the people of Africa long previous to the
Christian ¢cra  The decay of the iron industry of these
ancient countrics probably contriluted towards the run
of the empires of the cast, and as Swank says: “With
the fading away of Asiauc and African cwilization and
wagmficence the manufacture and use of tron i Asia ana
Aftica ceased to adsance.”

Following the march of civihization, the won andustey
100k 700t 1 the west, and bas contstbuted in a very geeat
measure to the wealth of the two most powerful industrial
nations of modern times, Great Britan and the United
States.

Great Britam  The history of the Bntish 1won industey
dates back to the days of the Roman occupauon, as
evidenced by the fact that sn Kent, Sussex, Gloucester,
Yorhshire, and many ather pants of England large
quantatics of sron cinder, as old as the Roman era, have
been discovered.  This has beea further peaved by the
finding of Roman coms, ‘potiery and altars in connvehion
with the cinder

From the days of the Romans down tothe middle of
the 17th Century, the furnaces and forges of England
were J 2l hes with ch alas a fuel.  Aaded

hosule competation ol toreign rpx«lucers, ¥ latly to
the competsion_ of Amencan furnaccmen, who have of
late been the cluef, 3f not the only competnors for our
most impontant ternitoty, viz. the maskets of Western
Canada.

To prexduce pig sron, the basis of all subscquent stages
of the 1ron 1ndustry, a very heavy il expenditure has
10 be madc in the prospecting, sccuring, and developmient
of mincs, lands, i y Iways, ship-
ing docks, cic., ficcessary to ensure a constant supply of
raw matetial

The cstablishinent of the plant itsclf demands a heavier
outlay, in propottion to the value of the product, than is
sequired for the production of any other staple.  Itis the
expeticnce of almos every ion master, that i the exly
period of iron making, w all countnes, the work is more
of less of an eapesimental nanee, and as 1 must becarned
on upon a large scale, and of utsuccessful the nvestment
becomes worthless, the risk of 1uin w the first adventurers
is great.

It has necessarily resulied from these causes, that to
start an iton industry on an important scale, in an
country, b {: blc its ap natural conds-
tione, State awd, cither by ditect bou ty, by a heavy pro-
1ective duty, or by bath combined, has been found neces-
sary, and it is in those countries where this has been
efféctieaiiy dome, which arc to-day the large producers of
jton, tet only supplying: theie owa wants, but also those
of other countrics.

“To deal with this question intelligently, it is well far
Canadians W review, as brictly as the imponiance of the
jssucs will pernut, the history of the cstablishment and
successful  development of the iton andustry in other
countnies, and particularly note the Lroad liberal policy
of protection under which Great Britain and the United
States alike bt up the greatest and most successful ion
industrics of mwlera times.

The importance of the issucs will pechaps in some
measure cxcuse the lengthy seferences to the methods
adopred by our compentors o bning about the successful
development of their iron industrics, and some description

by the protection to patve ston naugurated by Edward
131 during his reign from 3327 to 1377, the 1ron industry
made very good progress.

1n the 13th Century, the ronsmuths of England had
brought the trade to a fine ast, ading thereby to establish
the present industrial p i England ; locks,
keys, hinges and bolts, produced during that period having
never since been equalled in beauty of design.

In 161 is said that there were Soo furnaces, forges,
or vther mills making iron with charcoal, of which Dudley
a few years later estimated that about 300 were furnaces,
the weekly product of which was about l‘s tons cach.

The charcoal iron industry scems to have reached ats
height towards the close of the reign of Ehizabeth, when
the trade became o prosperous that instead of 9

as early as 1750, (before wineral fuel had
come into use) that it would be to their advaitage to
allow the free admission of tron in its rudest form from
the American  colonics, and that as a natier of fact they
passed an Act in that year setting forth th 1 1 would be
of great advantage not only to the Colonies, but also to
the Kingdom, that the manufacturers of England should
be supplied with pig and bar iron from the Colonies free
of duty, {cl they so (ully believed in protecting their own
home industrics, that Jw same Act that made the rudest
forms of iron free of duty (because England was unable to
produce the ial herself) ined the followi
clause,—

““That pig and bar iron made in His Majesty’s colonies
in Ametica may be further mamufactured in this kingdont,
be it further ‘enacted........that from and after the
twenty-fourth day of June, one thousand seven hundred
and fifty, no miil or other engine for slitting or rolling of
iron, or any plating forge to work with a tilt hammer,
or any furaace for making stecl, shall be erected, or after
such erection continued in any of His Majesty’s colomes
in America, and if any person of persons shall erect or
cause to Le erccted, or after such ercction continue, or
cause to be continued, in any of the said colonies, any
such mill, engine, forge, or furnace, every person or
persons so offending shall for every such will, engine,
forgé, or furnace, forfeit the sun. of two hundred pounds
of lawful money of Great Britain, and st is hercby further
enacted. ... ....that every such mill, engine, forge, SO
cgected, or continued contrary to the ditections of this
Act, shall be decined a common nusance, cte., ele.”

By the Act in question Great Britain undoubtedly
encouraged the production of pigand bar iron in America,
Ly exempting them {rom dutiesto which like commoditics
were subject when imported from any other country, but
she did this simply ecause she had not until that date
found 2 tucl substitute for charcoal. A glance at the Act
however, will morcover, show that she imposed an abe
solute prohibition upon the erection of sicel furnaces and
slit mills in any of her American colonies.

\arious other ictive Acts of Parli

were

passed in 1781, 1782, 1785 and 1795, to prevent the
1 the exj ion to foreign ies of hinery and
| toals used in the manufacture of iron and steel, and to

prevent skilled machanics from leaving England.

For cxample an Act in 1785, 25 Geo. I11., c. 67.

* To prevent, under severe penaliics, the enticing of
artificers or workmen in the iron and steel manufaciures
out of the kingdom, and the exportation of any tools used
in these branchcs 1o any place beyond the seas.™

The penalty provided in this Act read,—

*¢ If any person or persons shall contract with, entice,
pcrsuad:, or cndeavor to scducc. or cncourag‘c, an‘y
artificer or workman d oc employed, or hafl
have worked at, or been cmployed in the iron or steel
maaufactures in this kingdom, or in making or preparing
any 1o0ls or utensils for such manufactary, to go out of
Great Britain to any paus beyond the seas (exeept to
Ireland) and shall be convicted thereof, . ... shall for
cvery anil}ccr soI contracted Wilh.' cnticed, persuaded,

o &

iron as she had hitherto done, England began to c;qu it
in considerable quantitics, in the shape of iron ordnance.
The catent of the operations however, began to exhaust
the forests of England about the beginning of the 17th
century, and the British Parliament had to give its scrious
atteation to the question.

In 1740 the production ofpig iron in Great Britain was
only 17,350 tons, her iton industry at this time having
bcc{x almost destroyed by the decscasing supply of char-
<aal,

About 1750 mincral coal, in its natural state or in the
fasm of cake, came into natice as a substitute for charcoal.
The iron trade of England and Walcs at once fevived,
while that of Scottand may be said to have been actually
created by this new fucl.
feat tmp were introduced in the furnace
}\lams of Gteat Britain, and the industry from that date
orwatd advanced steadily.

In 1787 the British_Government adopted 2 strong pro-
1cetive 1aniff for their iron industrics, the duty on pig iron
being placed in that {nr at 67 2 per ton, with higher
1ates for manufacturned iron.  This duty on pig iton was
later on increased in 1819, and again in 1525, and the
proteetive taniff in this department was maintained down
10 the ycar 1845,

0 d, er pted so to be, forfeit and
pay the sum of five hundred pounds of fawful moncy of
Great Britan, and shall be committed to the cominon
gaol, .......there to remain without bail or mainprize for
the space of twclve calendar months, and uatil such for-
fciture shall be paid, and in casc of a subsequent offence
of the same kind, the person or persons so again offiending
shall upan a like conviction, forfeit and pay for cvery
person so contracted with, enticed, persuaded, encouraged
ot seduced, of attempted so 10 be, the sum of one thous.
and pounds...s-...-.. and shall be committed to _the
common gaol as aforesaiet “ere to remain without bail or
mainprize for and duting the ‘erm of two years, and until
such forfeituse shall be paid.”

In addition to these restricti ve mcazures, a glance at
the protection afforded to the Uritish manufacturers of
iron from 1782 to the close of 1 ‘25, will demonstrate to
Canadians the fact that England « wes her greatness in the
iron industey very laggely indeed to the protection granted
to her native industrics in the carly years of the trade.

Quoting from Scrivence's History of the Iron Trade:—

“From 1782 10 3795 the duty on forcign bars was
£216s. 20, perton,  Itroseto 4345 7d.in 21797, From
1798 10 1802 it was £3 15s. 5d. In lmnls it had got
10 £437s.1d.and from 1806 to 1808 it at £57s. 5%
Inthe threc years between 1S09and 1812it was {5 9s. 10d.
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and in tllle five years ending with 1818 it had been
. 104,

“9:§t this date a distinction was made in the interests of
British shipping, for whilst thenceforward till the close of
1825 the duty on foreign bars was £6 10s. if imported in
British ships, it was £7 18s. 6d. if imported in foreign,
Nor was this all, iron slit, or hammered into rods, or iron
dravn down, or h d, less than three-q of an
inch square, was made to pay a duty at the rate of £20
per ton, wrought won, not otherwise enumerated, was
taxed with a payment of £50 for every £100 worth im-
ported, and steel, or manufactures of steel, were sunilarly
loaded with a 50 per cent. Juty.” .

Mr. James ‘Mavor, the present professor of political
science in the University of Towonto, quoting from

arad’s Hand buch der Staats Wi fler, vol.
III, page 45, and also from various other authorities,
gives the following data in regard to the duties imposed
at vanous umes by Great Brtain in the interest of her
iron industry.

* The duty imposed on pig 1ron in 1787 was 67 2 per
ton. Duty increased 1819 10 130/ per ton on pig iron.
Duty raised 1825 by 10/ per ton.” Duty altered 1842, 25
per cent. ad zalorent on pig won, Duty abolished 1845.

** Duty on manufactured iron altered 1845, 15 per cent,
on manufactured iron and steel, this subsequently reduced
to 10 per cent.  Duty on iron wholly abolished “1860.”

Among other measures quoted by this authority are
special rates for carrying coals to iron works, embodied
in the earher railway Acts,

The period of protection by high customs duties eatend-
ed from 1787 until 1860, giving to the iron mdustry pro.
tection of a h for upwards of 73 years.

The cited, although they were in
many cases harsh, undoubtedly resulted in building up an
industsy of great value not only to Great Britain, but to
the world at large.

Linited States—Greal as has been the progress made in
the iron industries of Great Britain, stll more marvellous
has been that of the United States, especially when we
consider that the develo of the American iron
industry has been made very largely within the past forty
years, and a full consideration of the facts will show that
this rapid growth has been due almost altogerher 10 the

per ton.
1866.. 749,367 332,580 268,396 1350,343 9 oo
1867 . 798,638 344,341 318,637 1461,626 9 o0
1868 3,000 370,000 340,000 1603,000 9 00
1869.. 971,150 392,150 553,341 1916,641 9 00
1870 930,000 305,000 370,000 1865,000 9 00
1871 956,608 385,000 $70,000 1911,608' 7 oo
1872 1369,812 500,587 984,159 2854,558 7 00
1873 1312,754 577,620 977,904 288,278 6 30
1874 1202,144 576,557 910,712 2689,413 6 30
1875 1040 410,960 947,545 2266,581 7 00
1876. 794,578 308,64 1009 2003,236 7 0O
1877 934,797 317,843 1061,045 2314,585 7 oo
1878 1092,870 293,309 1191,09z 2577,361 7 0O
1879 1273,024 358,873 1438,978 3070,875 7 00
1880  1807,651 537,558 1950,205 4295,414 7 00
1881 1734.402 638,838 2208,26} 4631,564 7 00
1882 . 2042,138 697,906 2438,078 §178,122 7 00
1883.. 1885,596 571,726 2689,650 5146,972 7 00
1884 . 1586,453 458,418 2543,742 45%9,613 6 27
1885, 1454,590 399,844 2075,635 4520,860 6 72
1886 . 2099,507 459,557 3806,174 6365,328 6 72
1887 2338389 575,183 4270,635 7187,206 6 72
1888, 1925,729 598,789 4743,989 7268,507 6 72
1899 . 1920,354 544,300 5951,425 8516,079 6 72
1890 248,781 703,522 7154,725 10307,028 6 72

In an ablearucle, * Irom Mine to Fuznac.«.-," Mr. John

year from foreign countries to the extent of 853,573 tons,
valued at $1,852,392.

With reference to foreign ore imported into the United
States, Mr. Birkinbine in bis ** Production of [ron Ore,”
1892, says t—n

** While the United States has large deposits of iron
ore of all kinds, widely distributed throughout the varous
states and territorics, still the low rates of wages in
foreign countries, and cheap water transportation rates,
have adwitted considerable quantities of iron ore into this
country, in spite of a specific duty of 75c. per ton,
whichis cullected on all iron imported, “In the year
ending December 31st, 1892, iron ore to the amount of
806,5%5 long tons,” valued at $1,795.644 or $2.23 per
ton, was thus imported. All of this iron however is
consumed near the ports of entry, and much of the ore

ing the port of Baltil i led direct from the
vessels to the stock piles.  This is also the case with one
Pennsylvannia furnace.

“*All the iron ore imported from Cuba is taken from the
mines operated by American companies.  Unitil 1892 but
one company was mining and shipping ore from Cuba,
but last year a second enterprise was represented by
actual shipments, and 1893 is expected to add at least
one more active corporation to the list of Cuban wines.”

It is significant, in looking over the list of imports for
1889, to tind that whereas Cuba supplied 243,255 tons, of
a value of $535,524. the Provinces of Quebee, Ontario,
Manitoba and “the North-West Territories combined,

Birkinbine, Past President ¢ Mining
Engincers, recently said see
**The following remarks ing the prog of
the pig iron industry, and a prophecy as to its future,
appeared in vol. XV'of the tenth census, that of 1880,
which is presented here to show how much more rapidly
the industry has developed than was then anticipated
would be the case eight years ago, when it was written.
*“In 1866 the United “States had reached the produc-
tion of Great Britain in 1835, that is to say, she was then
thirty-one years behind the latter conntry. In 1884 she
was about twenty-one years behind England, and at the
same rate of increase for both countries the United States

supplied (be it remembered under equal conditions as to
the tariff) only 4091 tons, of a tatal value of $10,697.

Again in "1892, statistics show that whereas Cuba
supplied 307,115 tons, valued at $618,222, Quebee,
Ontario, Manitoba and the North-West Territorics supe
plied only 8,606 tons, and British Columbia 2,749, a total
value for all Canada of 11,355 tons, valued at $27,340.

Spain was the largest supplier of ore in 1889, sending
298,568 tons, of a value of $621,481.

These statistics prove_that up to the present time
Canadians have found it impossible to compete success-
fully against the negro labor of Cuba, and the cheap
labor of Spain, in supplying ore to the Amencan market.
The Canad ave to ask is whether under

will be about 15 years behind England in the year 1900,
and will reach and pass her in 1950, The prod of
pig iron of each country for that year, as determined from

fact that dunng that forty years the G of the
United States has stood firmly by the policy of protection
to the native industry, and that the greatest progress was
undoubtedly made when the protection was at ats highest
1t

po'I‘hr.- first attempt to establish iron works in the United
States was made n 1619, the works being located at
Falling Creck, a tributary from the James River, in
Virginia, This was unsuccessful, but during the 18th
century Virgima became quite prominent in the manu-
facture of iron.

In 1643 an iron works was started in the Province of
Massachusetts Bay, which claims to be the first successfal
iron works established in America. Several other forges
were crected at various points throughout New England,
in all cases the fuel used being charcoal.

In the State of New York the first iron works would
seem to have been crected in 1740 on Ancrum Creek,
Columbia county, close to the Hudson river, This
furnace was contemporary with our own St. Maurice
forge crected A.D. 1752,

In 1800 the celebrated Champlain iron district was
developed and in 1801 the first iron works in the district
were built. As in New England, so in New York and
throughout the United States, charcoal was the only fuel
used at this period.

New Jersey saw her first iron furnace in 1676, and
Pennsylvania, the greatest [produccr of all the States,
witnessed the auguration of the iron industry under the
able admumsteation of William Penn in 1716, the iron
gmduccd by one Thomas Rutter Smith, who lived not

r from Germantown, being saud to have proved equal to
the best Swede iron.s

In 1728 there were four furnaces in blast in Pennsyl
vania and from that date forward the iron industry of the
State was assured.

Space prevents a more minute deseniption of the diffi-
cultics expericnced and overcome by the proneer furnace-
mcn of the United States,

Coming down to more modern days, the following
statistics, dated from 1854 to 1890, will serve 10 show the

i desel the American iron industry,

of the
under the protective tariff shown in the list,

PRODUYCTION OF G IRON IN THE UNITED STATES
FROM 1854 TO 1890,

Net tons of 2,000 pounds.

Calendsr “Rpad® Coke and
Ve anibmete Charcoal.  Co™ ot D100,
and coke. bituminous. altkinds,
per cent.
1854.. 339435 342,298 54,485 736,218 30
1855.. 381,866 339,922 62,300 784,178 30
1856.. 443,113 370,470 69,554 883,137 30
1857.. 390,385 3§0.3zl 77,451 798,157 3o
1858.. 361,430 235,313 58, 31 705,004 24
:ggg-. 471,745 284,041 84,351 840,627 24
T - 519,211 278,331 122,228 919,770 24
1861.. 409,220 195,278 127,037 731,594 24
86: 86, % 00
1862.. 470,315 186,660 130,687 787,662 $6 oo
186351 G708 2zio0s 1imees 947,604 6 o0
1864.. 634,018 241,853 210,125 1135,996 6 oo
1865.. 479,558 262,332 189,682 031,582 g co

the eq of their respective curves, being 2 hutle over
thirty million tons.”
The facts are that in 1890 the United States passed ant}
d o

uniform free trade Canada can hope to mprove her
position as against her Ceban and Spamish competitors.
This scems highly improbable. Al the facts point to
one conclusion, Viz., that Canadians must tumn their

ion to smelting their own ore for the home market,

has since that time led, Great Britain as a p
pig iron.

In a paper read at a meeting ot the A I

; Equipment and Slu)/i/ig Facilities.~-The equpment of
the Ameril i

of Mining Engincers, in October, 1890, by 1ts then Presi-
deat, Hon, Abram S. Hewit, he showed a comparative
rate of interest in populition and and pig iron p.wduction
in the United States for «ix decades, and brought out the
striking_conclusion that the production of pig iron has
always increased more rapidly than the population, and
that the ratio is an increasing onc.

Between 1830 and 1860 the production of iron increased
twice as fast as the population. Between 1860 and 1Sg0
it increased four times as rapidly, 1n reality over four
times, thus proving that the national wealth continues to
grow from decacle to decade, at a rate of accelleration of
which the world affords no previous example.

Inasmuch as during all this time the United States have
imported iron in addition fo their native production, it
follows that the consumption per capita hasalso increased
more rapidly than the population.

In 1853, ding to careful made by Mz,
Birkinbine, the United States was consuming iron at the
fate of 117 Ibs. per head, whereas in 1890 the consumption
had increased 1o rather more than 300 Ibs. per head, the
whole of which, for the first time in the history of the
country, was being produced within Amenican borders.

Mr. Birkinbine, ir. speaking of the present and futare
of the iron industry, deplores the fact that part of the
development has been brought about by real estate specu-
lations, which he rightly conjectures will exert a restricting
influence in the near future. He is, however, of the
opinion that :

“ If political action docs not disturb the industry, or if
labor troubles do not seriously interfere with the develop-
ment, there seems to be no reason for expecting that the
pig iton industry will remain dormant, but we may rather
look for a yearly steady growth, which at the cxpiration
of 25 years will_probably make the annual requitements
of the United States in pig iron, or its equivalent, amount
to hetween twenty and twenty-tive million gross tons,”

These figures Mr. Birkinbine states are the result of a
careful study of statistics, taken in connection with an in.
timate knowledge of the present state of development,
and a personal aﬁu:imancc with the possibilities of
various portions of the country, He says:

“‘ There will be times of depression like the resent,
preceded and followed by others of unusual activity, but
we may confidently look forward to a material advance,
perhaps greater than estimated, but certainly much more
pronounced than was believed possible ten years ago.

Zron Ore.—The following figures taken from the * Re.
port of Mineral Industrics of the United States,” at the
11th census, 1890, will give some idea of the magnitude of
the iron industry of the United States.

3 I'u ):.889 lhdc erodugxion of iton‘orc in the gnilcd_ States
Te

ng y Mgl , brown an
carbonatc, amounted to 14, $18,041 gross tons, of a total
value of $33,351,978. "

The total capital invested in the ore mines in the same
vear is given as $109,766,199. This is all expended
within the country on the native ores.

In addition to this iron orc was imported in the same

mines and P in excellence
that of any of the European nations, and the facilities.
they possess for cheap transportation of ore from mune to
furnace is unrivalled.  The shipping docks at M il Y
L’Ansc and St Ignace, Michigan, are worthy of special
notice, ‘

These docks have Leen constructed at a heavy cost by
the railways which penetrate the interior, for the special
purpose of facilitaing the handling of Lake Superior
ores at the minimum of cost, and they furnish a very
striking ple of the foresight and prise of Ameri-
can railroad men, who perhaps more than any ather class,
realize the national importance of the iron industr{.

These terminal facilities consist of shil?ﬁng docks, with
elevated railroad tracks from 35 to 47.5 feet abave water
Ievel. By means of drop bottoms the ore is duumped from
the cars into pockets, theace to bLe discharged at will by
means of iron chutes let down into the vessel’s hold, By
this system the ore is rarely, if ever, handled from the
time it leaves the mine until it reaches lower lake ports.

The total investment for docks, specially equipped for
handling and shipping iron oze, is placed, by so good an

hority as Mr. Birkinbine, at approximately $4,000,000
in the year 1889.

Recesving Docks—Of equal importance is the system of
receiving docks, specially erected for the purpose of handl-
ing ore to Mast furnaces, or at poinis from wm railroads.
radiate to blast furnaces.

These docks ace of various types, generally furnished
with swing boom derrichs operated by steam power, By
means of -these derricks iron buckets are lowered into the
holds of the vessels, After being filled with ore by the
navvies, the buckets ate raised again and swung to the
point where the ore is to be deposited, or if for distant
points, into hoppers, thence to be discharged into cars.

c buckets dump automatically at the point desired, and
teturn to the hold without detaching from the machinery.

It is cstimated that the capital invested for receiving
docks fully equals that mentioned for shipping docks, and
that one such zeceiving dock alone costs, cquipped, fully

4,000,

The investment, although large, is well spent, for
means of these facilities I;;t hns'gbcen found possible ‘1’1);
handle quantities of ore which could not have been moved
in any other 'way, while the cost of such handling has
been reduced to a minimum.

Mr. Birkinbine gives the following data as to the cost of
handling ore by the new system of receiving docks.

“The expense of shovelling ore into buckets in the
holds of vessels varies from 10 to 15 cents per long ton,
the mate being controlled by stevedores, while with the
improved apparatus at some of the d s, this ore: in
buckets is lifted from the vessel, carried back 350 fest
and dumped, at a total cost, includin¥ labor, wear and
tear, interest, fucl accounts reported, of from 1 to L5 cts.

r lon.

** With 2t men in the hold of a vessel, carrying 2,000
long tons of iron ore, the entire cargo has been'stocked in
17 hours. Other instances are mentioned where with
28 men, 2,200 long tons were similatly handled in 15
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hours, and 2,100 long tons were handled by 18 men in
17 hours.

“In using these improved apparatus in loading from
stock piles to railroad cars, it is not uncommon to have a
gang of men shovelling into buckets, and loading the ore
on cars at the rate of 8 or 9 tons per man per hour.”

. In addition to these unrivalled facilities for economical

. handling of raw material, the American furnaceman
‘works under most advantageous circumstances with regard
to the large output of his furnace. .

As an example, one of the furnaces in connection with
the Edgar Thompson Steel Works, of Pennsylvania, re-
«cently produced the remarkable output for a single day of
623 tons of iron. In a week one furnace stack in con-
nection with this company produced 3,203 gross tons, and
in a month one stack produced 12,800 gross tons. That
is in one month, one of these furnaces produced fully as
much as twenty-five years ago would have been turned
cout in a year, from the best and largest of the American
blast furnaces. . .

With such splendid facilities for economical working,
with ample capital, and many other benefits accruing
from a long continued policy of protection, the American
iron industry stands to-day in a perfectly safe position, the
trade (aside from the ordinary periods of depression com-
mon to all industries), bound to increase in volume, the
whole future of the industry linked with the life of the
nation. .

CONTINENTAL STATES.

Following the example of Great Britain and the United
‘States, France, Belgium, Germany, and other continental
States, established, and still maintain, high protective
-duties with most beneficial results in many branches of
the iron industry. Germany’s case is especially worthy
of mention. o

On the 14th May, 1892, Bismarck, in a speech before
‘the German Reichstag, said,—

. “ The success of the United States in material develop-
ment is the most illustrious of modern times. The
American nation has not only successfully born and
suppressed the most gigantic and expensive war in all
history, but immediatc%y afterwards disbanded its army,
found' employment for "all its soldiers and marines, paid
off most of its debt, gave labor to all the unemployed of
Europe; as fast as they could arrive within the territory,
and still by a system of taxation so indirect as not to be
rceived, much less felt. Because it is my deliberate
Judgment that the prosperity of America is mostly due to
its system of protectsve laws, I urge that Germany has now
reached that point where it is necessary to imitate the
tarsff system of the United States.”
1smarck ?ave_ to Germany a protective policy with
something of a permanent character, and the result has
been. the building up of a great national industry in that
country. . - E ;

In 1834 Germany and Luxemburg, included in the
Zollverein, produced only 110,000 metric tons (2204 1bs.)
of pig iron, . '

In 1881 Germany and the Grand Duchy of Luxemburg
produced 2,914,009 metric tons (2204 1bs.) In 1890 the
production had increased to 4,637,239 metric tons.  This
Increase in pig iron has been accompanied by an enormous
increase in the output of coal and lignite. As an illustra-
tion showing Germany’s progress in the manufacture of
basic. steel, in 1890 England produced 503,400 tons of
basic” steel, Germany, Luxemburg and Austria, produced
1,695,472 tons. .
" IRON RESOURCES OF CANADA,

Canada’s **natural fitness ” for the successful establish-
ment of the iron industry is beyond question.

The earnest work performed by the Géological Survey
of Canada, and by private prospectors, has wcll estab-
lished the fact that throughout a very large portion of her
vast territory (three and a half millions of square miles in
extent) Canada is rich in iron ores of almost every variety
known to metallurgy.

Commencing at the Atlantic seaboard, Canada can
claim ‘in Cape Breton—extensive deposits of brown
hematite, magnetite and spathic ores, lying side by side
with coal ﬁeag: of great magnitude.

Nova Scotia—The limonite, specular and spathic clay
ironstone and hematite of Pictou County, specular ore in
Guysboro County. At Londonderry an immense vein of
ankerite, holding brown hematite.

Between Truro and Windsor numerous deposits of
brown hematite, often highly manganiferous.

A range of fefriferous strata extending from Digby to
Windsor embracing ‘red hematite and magnetites . of
Nictaux ‘and Clementsport. Throughout the whole of
this district- mineral fuel and fluxes occur in close prox-
imity to the iron mines, affording exceptional facilities for
-economic furnace practice.

New Brunswick—Magnetic and bog ores, with coal
fields "at Grand 'Lake and elsewhere, and a plentiful
supply of hard wood for charcoal purposes.

Quebec—The bog and lake ores of this Province are
}i‘robably, the most extensive of a like nature in the world.

he ore bearing area extends from the borders of Ontario
in the west, ‘td%
from the eastern townships.to the Laurentian range of
mountains, embracing the historical Three Rivers ore
district. - o )

Good. deposits of magnetic ores are found. at various
points. throughout the g:ovin_ce, especially i
of Sherbrooke, Leeds, Sutton,. St..Jerome and in Pontiac
counfy.. .~ R .

aspé in the east, and on the other hand.

y in the. vicinity

An almost inexhaustible growth of hard wood., suitable
for the manufacture of charcoal is everywhere found side
by side with the iron deposits. Limestone for flux is
most abundant throughout the province.

Ontario-—Vast deposits of ore exist throughout Ontario
from the Ottawa Valley to the head of Lake Superior.
The ore is of many varities, magnetic, red hematite,
limonite, specular, and occasionally bog ores, all more or
less rich in metallic iron.

At the recent World’s Fair in Chicago, Ontario ex-
hibited no less than 120 samples of iron ore taken from
her various mines, all these samples averaging 60 per
cent. and over in metallic iron, and many of them excep-
tionally free from impurities. Most notable among the
localities sending exhibits were the Ottawa Valley, includ-
ing Lanark, and the Kingston and Pembroke district,
Madoc and and other points in the county of Hastings;
Haliburton, Coehill, and other locations in the county of
Peterboro ; East Algoma, Thunder Bay district, including
the Atik-Okan range.

In the matter of fuel, Ontario, like her,sister province,
Quebec, possesses extensive forests of hard wood, admirably
suited for the production of charcoal. She is also rich in
fluxes. ’

Manitoba—Deposits of magnetic and hog ores on Lake
Winnipeg, with an abundan;lg;rowth of hard wood suit-
able for charcoal in the vicinity of the mines. ‘

British Columbia—While the work of exploration has
necessarily been limited, yet the magnetic ore deposits at
Texada Island, and Cherry Creek Bluff are already fairly
well proved by actual work. The ore from these mines
has found a market at Tacoma, Wash., U.S.

British Columbia is very rich in both coal and wood,
the outputs of her collieries at Nanaimo, Wellington and
Comox showing a steady increase in tonnage.

While in_the actual work of proving and developi:exﬁ
her mines, Canada has up to the present accomplish
comparatively little, yet the careful preliminary explora-
tions already referred to have made it most evident that
in raw materials nature has unquestionably endowed
Canada with everything necessary to success.

CANADIAN MARKET.

Satisfied as to the ion of raw materials, the next
most important question for Canadians, is the market for
the finished product. All facts and figures go to prove
that for many years to come Canada’s natural market for
iron products lies within her own borders, side by side
with her mines and forests.

According to the best authorities, Canada uses to-day
upwards of 250 lbs. of the products. of iron per capita.

his on a pepulation of say gve millions, means, roughly
speaking, an annual consumption of 600,000 net tons.

In his report of the Bureau of Mines of Ontario for
1892, Mr. Arch. Blue.estimates the consumption to equal
(after making all due allowance for waste in converting
pig iron into finished iron and steel) say, 604,252 tons for
1891-2. To better realize the accuracy of these figures, it
must be remembered for instance that Canada possesses

_to-day not less than 15,000 miles of railway, standing

high among the nations in this particular regard. When
her 15,000 miles of railway line is laid with standard 72
1b. rails (the rail of the future) she will have at 113 tons per
mile, in round figures, 1,500,000 tons of steel rails. The
average life of a rail is 15 years, therefore renewals are
being made continually, and as a matter of fact the
Dominion is using in this department alone, 100,000 tons
of the product of iron annually.

During the past year one o{ our great trans-continental
lines alone imported 36,000 tons of steel rails. The Can-
adian railway companies if they follow the example of
their American rivals, will heartily support the production
of steel rails from Canadian ore by Canadian labor. The
revenue to be obtained from the carriage of raw materials
to the furnace, and of the finished product to the market,
as well as through an increased passenger traffic, will
more than compensate for the extra price they will be
called upon to pay for rail equipment during the first few
years of the industry. - :

All the rails used in Canada to-day are of foreign make.

As a further illustration, the rolling mills at Montreal,
Hamilton, Swansea, New Gl w, N.S., and elsewhere,
are producing annually, at a fair estimate, 80,000 tons of
the products of iron. Unfortunately the raw material
for this output is very largely foreign, although there is
no good reason why within fhe next few years every ton
of this should not be supplied by Canadian labor from
Candian ore.

. Our iron founders use annually about 80,000 tons of pig
ron in casting such as stoves, agricultural im?lements, and
machinery of all classes, one-half only of the material
used in this class of work being the production of Cana-
dian furnaces.

. Aside from these leading lines the country consumes
each year a large ?uantity o% such products as band and
hoop iron, special
steel sheets, sheet iron, chain cables, slabs, b ooms,
bridge and structural iron, railway fish Plates, rolled
beams, nail and spike rods, wire, locomotive tires, iron
and steel for ships, steel ingots, bars, and other forms of
iron too numerous to mention, but almost wholly the
product of foreign labor. . .

In railways and shipping Canada pretty well holds her
own, proportionately to population, with either Great
Britain or the United States. .

Possessed. of the necessary raw materials, and. reason-

.ably protecting her own home market, there is no reason

why she should not, in proportion ta her population, hold
an equally prominent position in her iron industries.

quality bar iron, steel Loiler rlates,_

The history of the Canadian iron industry dates back
to the establishment of the St. Maurice forges by the
French Government about the year 1737. This was
followed at various periods by the ‘erection of iron works
at Batiscan, L'Islet, Hull, Baie St." Paul and Mosiac, in
the Province of Quebec.

Furnace Falls, Normandale, Marmora, Madoc and
Houghton, in the Province of Ontario.

Woodstock, in New Brunswick.

Moose River, Nictaux and Bloomfield, in Nova Scotia. -

In course of time each and every one of these enter-
prises had to succumb to the competition of foreign iron,
then admitted free of duty into Canada.

In addition to the difficulty of competing with the more
advanced industries of other countries, Canadian pioneer
furnacemen labored under many grave disadvantages,
The records in every instance speak of small outputs,
lack of capital, lack of shipping facilities, mismanagement
—good and sufficient reasons in_any country, or in any
branch of industry, for ultimate failure.

In not a single case has it been shown that lack of raw
materials necessitated the closing down of a Canadian
furnace. It is true that an almost absolute want of
proper shipping facilities in these earlier days, made it
troublesome and costly to procure raw materials, and
deliver them at the furnace, but this difficulty has long
since been removed by the easy shipping facilities aﬂ'ordgﬁ
through the network of railways now in operation all
over the country, not to speak of the perfect waterwa
and splendid system of canals now possessed by the
Dominion. .

Passing over the pioneer stage, we come to perhaps
the most important epoch in the history of the iron
industry in Canada, viz., the introduction of the protec-
tive tariff on iron, which came into force in 1887. The
tariff as then framed, and still in force, was based upon
the American tariff of import duties on iron and steel, and’
their products, in the proportion of about two-thirds of
the said American tarift, and unquestionably the
Dominion Government designed the tariff with a view to
protecting native Canadian labor a ainst the cheaper
labor of Europe, and the better equipment of the United
States. It was evidently the intention of the Govern--
ment in doing this to afford, at least approximately, an'
equal ratio of protection to. labor, in whatever branch of
the industry it was employed, as this is the system upon
which the American tariff is undoubtedly based, and the
only system possible of complete success. :

Unfortunately the Dominion Government made one
mistake, viz., the admission of wrought scrap iron, as the
raw material for the manufacture of bar iron, at 3 less
rate of duty than puddled bars, blooms and billets, with
which it came into competition. This exception is, as
Sir Charles Tupper once said, the “‘one blot” on the
tariff, for it has ever since deprived Canadian furnacemen
of a home market for their forge iron, a class of iron
which in the order of things they must necessarily pro-
duce from time to time, and which should be used
Canadian rolling mill men as their raw material for bar
iron, either in the shape of puddled bars, or soft steel
billets as the trade may demand. o

The admission of scrap iron at a low rate of duty has
resulted in two evils. First—It has retarded the pro-
gress of the manufacture of pig iron from Canadian ores,
masmuch as the iron masters cannot afford to produce’
puddled bars or steel billets at competitive prices with
cheap wrought scrap. Secondly—It has caused the
Canadian roﬁing mill proprietors to make investments in
special plant for the manipulation of scrap, and brought
a condition of affairs in the rolling mill business that
would be greatly disturbed by any sudden change in the
tariff with regard to the admission of wrought scrap.

It is the plain duty of the Government to rectify the .
mistake it has made, but to do so with cue regard to the
vested interests of all sections of the industry.

This may be done in several ways, for instance, by
naming a definite date, say within from three to five years,
when wrought scrap, the present raw material for Cana- -
‘dian bar iron, shall be placed at the same rate of duty as
puddled bars, or steel billets, with which it comes into
competition, and that in the meantime a sufficient bount
be granted, either to the rolling mill companies on su
iron and steel as they may produce from the products of
Canadian blast furnaces, or to the blast furnace companies
direct, as an inducement to them to produce steel billets
and puddled bars, so that they may shortly be in a posi-
tion to supply the mills (at a reasonable living profit to
themselves), with all the raw material necessary for the
manufacture of bars and other finished iron.

It is not improbable but that a comprehensive arrange-
ment on some such lines would result in the rolling mill
companies considering the question of going into blast
furnace work on their own account, with most beneficial
results to the whole Dominion, or they may adopt the
course of erecting plant for the manufacture of steel
billets and puddled bars from the Canadian pig iron.

In the face of many difficulties the pig iron industry
has continued to make creditable progress since 1887,
and especially has this been the case within the past two
years.

At the close of the calendar year 1891, the total pro-
duction of pig iron in Canada was only 23,891 tons.
Within eighteen months, that is to say, at the close of the
fiscal year 1892, the output had increased to about 51,000
tons for twelve months, a gain of upwards of 9§ per cent.
60,000 tons will be a fair estimate of the output to the
close of the present fiscal year.

The following will show the furnaces now

in: blast,
with capacity.and output :— R
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LONDONDKRRY TRON Co.,
Londonderry, N.S.
Description of Plant, with Capacity.
36,000 acres of frechold land.

Ore mines yield from 50,000 to 70,000 grass tons,
Limestone mines yield from 12,000to 15,000 gross tons.

Joun McDéuiALL & Co.
Drummondville, Que.

Otes, bﬁgores secured within a radius of 12 miles of
Drummondville. -

Charcoal fuel, soft w.sod, principally balsam and spruce
secured in practically the same district as the ores.

Two furnace stacks, both built of stone, 35 ft. high 3

Railways, about 12 miles, company's own property
Two Dblast furnaces, capacity about 40,000 gross tons.
One rolling mill (silent) ¢ 4 8,000 “
One pipe foundry ** ~ **
Number of men employed, about 350.
Maximum number which has been employed when run-
ning all departments full, 807.
Make of piﬁ iron (1892) - 28,052 net tons.
g'ﬁ chn‘rgc (partly bought) 64,430 :
oke -

{all bought)

X - -+ - 14,007 X
The Londonderry Co. purchase from outside sources a

vety large proportion of their ore and coke® It is there

fore altogether fair to credit them with the hands em-

ployed in the production of this material‘, inall some 450

000 “

at
-y o

Coal *
Flu “

ity, about 6 tons per day each.
'wo hundred men employed. .

At present the whole of the output is used in the manu-
facture of car wheels at the company’s works in Montreal.
The campaign is therefore largely regulated by the require.
ments of the car wheel department.

Tug CANAbA IRON FURNACE Co., LTn.
Radnor Forges, Champlain Co., P.Q,

Ores, bog and lake. The company control 100,000
acres of o;z:gbe-ring lands in the districts of St. Maurice,
Theee Rivers, Vaudreml, Joliette, St. Ambrose de Kildare,
Point du Lac, Gentilly and Beaconcoeur, including the
important deposits of lake ores at Llc-n-la-'l‘oxch and
Lac.au.Sable, which the company hold in fee simple,

men.  This_gives a total of 800 employ
directly and indirectly with the operations of the London-
derry Co.

NEW Graswow Irox, Coan anp Rairwav Co.,
Ferrona, Pictou Co., N.S.

Ore mincs, limonite and hematite, yielding 60,000 to
751000 tons per annum,

Coal mines; limestone quarrics,

Railways, the property of the y, about 13 miles
in length, connecting the furnace with the mines.

One blast furnace, 65 ft. igh, bosh 15 ft. 6 1n., hearth
9 ft. 6 in., capacity, 100 tons per day.

Battery of coppe kilns.

Number of men employed, 425,

Iron produced in 1893, for nine months

Also i it;'m mines at thgbr&oke, St. Jerome and
other points in the province of Quebec.

o.;’ﬂ supply, frelc‘hold and royalty rights on hard wood
lands extending throughout the country north of Radnor
Forgés, The supiﬂy of wood i practically inexhaustible.

The company's location at Grandes Piles, secuning to
them the ‘“key ” of the St.Maurice River, and the control
of most valuable hard wood lands on either bank ot the
river for seventy miles of the navigable waters of the St.
Maurice. The wood is principally hard maple, birch
and beech. .

Charcoal kilns, a battery of 11 kilns on the furnace

roperty at Radnor Forges, capacity 55 cords eachs a
ttery of 14 kilns at Grandes Piles, capacity 55 cords

each. ~ Charcoal also made in pits in the Swedish manner.
Li quarry, the pany own what is perhaps
the most § iy quarry in the Three Rivers

22,500 net tons.

Ore, about 50,000 net tons.

Coke, 30,000

Flux, 13,000

The, company purchase all the coal required tor the
operations of the furnace. Last year they bought, washed
and_consumed 90,000 tons of coal. It is only fair to
credit the industry with the men steadily employed in the
fuel department, viz., 150 men and 50 bays, giving a total
average of 625 employees in cunnection with the Ferrona
worhs.

Allied with this company, and as an important_con.
sumer of its forge iron, is the Nova Scotia Stecl and Forge
Cu,, Ltd,, of New Glasgow, N.5. The following de-
scription will show the great amportance of this steel
iudustry,

The plant consists of 1

wo S melting fi

Three gas heating furnaces.

Five reverberatory heating furnaces.

26 in. reversing cogring mill, with train of live rolls.

1leavy vertical hot billet shears, with live rolls.

One 20 in. plate mill.

One 16 in. bar mill.

One 12 in, bar mill.

One 9 in. guide mill

Ten pairs shears, 40 tons and smaller,

One 5 ton steam hammier, with 13 ton hydraulic crane.

Four smaller steam hammers.

Machine shop 175 ft. x 75 ft., with 30 ton travelling
<rane commanding whole shop, equipped with 24 n.
slotter, 6 drills {one a 9 ft. radial, § in. spindle), g lathes,
one of which will take in 50 in. over carriage, and
8in. x 10in, in the gap, will take 37 f1. between centres,
small shapers, cte.  Power is supplied by some 50 steam
and 10 hydraulic cylinders. _ Entire works are lighted by
arc and incandescent light plant.

Oll({()lll, 100 tons of steel ingots per day, ail of which
is worked up into bars, sheets, axles and other forgings.

Over 97,000 axles of this company’s make were supe
plied to Canadian railways.

This company employed in 1893 an average of 425 men
at the works, and expended in wages to this staff
$185,471.00. ~ Aside from this they should be credited
with the labor necessary to minc and maise the average
quantity of ore required per day, in all one hundred men,
giving a to1al of 550 men connected with the Nova Scotia
Steel and Forge Co., Ltd. .

The company consumed 36,000 tons of coal in 1893.

It may be mentioned also that they paid in 1893 for
freights, inwards and outwards, $86,667.61.

» 20 tons capacily each.

Tue Pictou Cuarcoat, Irox Co., Ltb.
Bridgeville, N.S.

. Ore mines, Urown hematite and limonite, in the imme-
diate vicinity of the furnace.

Wood supply, the company controls 8,500 acres of
hard wood lands, yiclding principally yellow birch, beech
and maple. This iand is silu:ncxf 15 miles from the
furnace,

One blast furnace, 55 ft. high, 11 ft. bosh, built of red
brick ; capacity, 5,000 tons charcoal per annum,

Charcoal kilns, 19 bechive kilns, capicity 50 cords each.

This company has barely commenced operations. So
far only 700 tons of iron have been produced. Working
full blast, h y it will give employ to 300 men
in the woods, mines and at the furnace.

district. This lies within 50 yards of the futnace.

Railways, a railway line from DPiles Branch, Canadian
Paafic Railway, to the furnace. This together with
switches is three miles 9n extent, all the property of the
company. 3

Car wheel foundry located at Three Rivers.

Furnace, iron shell, height 40 ft., bosh 9 ft. diameter.
Cruable and bosh from mantle down is encased and
protected with a Russell Wheel and Foundry Co. water
Jacket, The furnace 1s complete with all modern acces-
sories. Hot blast stove, Drummond pattern.  Steam
and water power. New Weimer blowing engine, also
complete auxiliary plant Llowing engines, stcam and
force pumps ready for use at any moment should the per-
manent plant become disabled.  Capacity 40 tons per day
of high class charcoal iron, s‘mciall)‘ adapted for the
manufacture of chilled car wheels,

This iron stands an average breaking stramn of 63,000
Ibs. per square inch, the test being on standard bars
1x12inch.

Duning 1893 the company produced 7,423 net tons of

on their own land at all seasons, i steady market for their
ferm products, and ample work fdt their horses.

During the present season the Canada Iron Furnace
Co. are using In their camps and ore fields upwards of

00 horses; 80 per cent. of which are the property of
armers.

This close identity of interest between the farmer and
the f: is also ch istic of the work done
at Drummondville, in the Province of Quebec, and will
no doubt prove n:quallr true with-regard to the o&elalions
of the Pictou Charcoal Iron Co., at Bridgeville, N.%.

It will be-largely in the interests of the farmers .of
Ontario and Quebec if the charcoal iron industry is
allowed to grow and prosper,  What has been possible
in the case of Sweden is equally possible with the
Pravinces of Ontario and Quebec, where the raw materials
and marhet lic side by side,

In 1890 Sweden had in blast 154 charcoal iron furnaces,
producing 456,102 metric tons, an industry of which that
nation may well be proud.

The utilization of the hard and soft woods of
forests, at present waste ial, would be of incalcul:
benefit to the provinces of Ontario and Quebec, and above
all to the agricul of these provi

Next to the farming class, the railways would pethaps
be the greatest gainers by the establishment of an iron
industry,

In thatcase of the Govi railway, the L
it is safe to say that the combined operations of the Lon-
donderry Iron Co., the New Glasgow lron, Coal and
Railway Co., and the Nova Scotia Steel and Forge Co.
futnish 'une-fifth of all the freight Lusiness of the railway
in question.

The Piles Branch of the Canadian Tacific Railway, on
which the works of the Canada Iron Furnace Co. are
located, is perhaps the best paying piece of line possessed
by that great teans-continental road, and this is very
largely due to the fact-that every pound of raw material
inwards to .he furnace and finished -product outwards to
the market contribute to the revenuc of the railway
company. . X

It is plain that any policy that would serve to ceipple
these iron industries will be scverely felt by the railways.
}’erln:{»: the greatest difficulty that has stood in the way of
the advancement of the Canadian iron industry up to the
present time has been the uncertainty of the’ tariff, and
Eoliﬁcal cries of *'Commercial Union,” ** Unrestricted

eciprocity,” ** Free Trade " and *¢ Revenuc Tariff,” have
served to frighten capitalists, so that Canadian iron
masters have found it ‘el;y difficult to obtain investors for
the carrying forward of the work on a proper basis.
When the difficulties are all considered, 1t is remarkable.
that the industry has reached cven its present stage.

The United Statesat_the present time presents an ex-
ample of what uncertainty regarding tariff changes will
do. During the past six months business has been com-
pletely demoralized in the iron trade of the Republic by
the fear of a possible change in the duties. This in face
of the fact that Lusth parties in Congress are known to be
more or less protectionist ir: theory and practice, the
difference being only one of degree, whereas .in Canada
politicians are most extreme in their views, and the-battle

our

tontel

charcoal pig iron.  They made all their own raw nal
not alone for the production of the quantity of iron
named, but also for sufficient stock to provide for a
largely increased ““‘ll‘“‘ during the present year, 1894.

The average number of mea cmployed is 650, with
about 400 horses.

During the winter months when the company require
to cut-all the hard wood necessary for the year’s produc-
tion uf charcoal and when they take delivery of a great
deal of the ore made dunng the summer months, they
often find it necessary .5 «mploy a_stafi of upwatds of
860 men, with about 550 horses,” Of this large staff of
men at least three-quarters are drawn from the ranks of
the farmers or habitanis, and the operations are carried
on by them over a very large territory.

IMPORTANCE OF IHE CANADIAN IRON
INDUSTRY.

Politicians will do well to notice that each and every
one of the Canadian blast furnaces are located in rural
districts, and that in . very peculiar degree the pig iron
industry is one closcly identified with the interests of the
farmer,

‘The coke furnaces of Nova Scotia draw a large pro-
portion of their employces at mines and furnaces from the
farming class. In many instances farmers take work in
the-mines, while other members of their families look
after their agricultural interests.

‘The charcoal iren furnace especially may well be classed
as a farmers’ industry.  For example, in"the case of the
Canada Iron Furnace Co. already cited, out of a staff of
850 nien employed at the present tinie, 700 at least of the
employces are farmers or hatitants, who work for the
company daring the winter months and in their slack
scasons between sced time and harvest,

‘These men find that the arduous work of clearing their
land is no longer profitable, as it has Leen in the past,
but that on the contrary they are now able to derive a
very good living from the earliest days of settlement, by
supplying wood to the charcoal kilns. .

Another ready saurce of employment is the raising of
ore on portions of their own and neighboring land, which
would otherwise be wholly unproductive. )

The ful \blish of this iron
industry at Radnor F has greatly improved the con-
dition of the farmets of the historical Three Rivers dis-

'y 1

against protection to native ind has been waged in
and out of Parliament during all the term that the so-
called National Policy has been in existence. .

With such a nucleus as the existing establishments
afford, with unlimited supplies of raw ial, and
possessing the best of all markets—a home market—the
Canadian iron industry cannot fail to expand rapidly and
safely, probably as in ‘the case of the United States much
more rapidly than the popalation, if only the G
of Canada will establish confidence in the minds of capital-
ists by, in some manner, giving a_degree of permanency
t.+ the present protective tarifi.  Minor details will from
time to time require adjustment, but_the broad principle
of protection 10 an industry for which nature has so

ly fitted the Dominion, must be d by both
Government and Opposition, giving a fir period of time
in which to secure a %’ull development of the industry, so
tha it may meet on something like equal terms, the
pposition of its p 1 competitors in the United States
and Great Britain.  Without this the industry will be
1estricted, and in times of depression such as the present,
the iron masters of the United States will simply unload
their bankeupt stocks into Canada, with the end that a
healthy Cunadian industry will be an utter impossibility.
1t is a notable fact that during the past four years.the
increased outputs of the Canadian furnaces has led to a
decreased cost of production per ton of iron, and Canadian
makers have now forced forcign agents to- lower their
prices fully $3 per ton from prices asked four years ago.
well maintained tariff for some years to come will have
cxac;\l}y the same tendency as it had in Great Britain and
the United States, viz., to strengthen and expand the
native industey to the point where Canadians can control
the entire trade of the country, and yet sell to the con-
sumer at as low a price as any foreign competitor can doin
his own country.

LOCATION,

The question of the proper location of coke and char-
coal furnaces will be sculct’l Ly the natural fitness of cuch
proviuce. Nova Scotia, possessing as she does a great
weaith of mineral fuel, must continue for some years to
come to produce the coke iton required by the country.
It may be urged that she [is far removed from her best
market, viz,, Ontario. However, Nova Scotia is in quite

’igln Tates, as h’gr,ptucm greatest competitors,. viz.,

trict. They now find ready and profitab ploy

as $ood a position in this resgect, and ought to be in regard
to.frel
the of the hern United States. Within the



past, twp yoars rs Nova ;Séotig has made great. progreas in
the erectiop.of giodern plants and, improved appliances;

st cantinue, on .this course, for: the. time . i5 past
‘whan ron.can be successfully produced without improved

apphiances bath in_construction and moders methods. of

. with . everythi
-fine of entqr;rix;se‘.

operation. . The blast furnace must meet the consumers’
wants in .quality of iron, and technical knowledge and
administrative-ability must be joined together in Canada
just ag in the United States, to secure the increased -out;
put:and the high quality of iron which the times demand.
Quebec and Ontario afford a splendid field for the develop-
‘ment of the charcoal iron ingustry, and this department
will beconie mare and more important as the forests of the
aeighboring republic and Sweden are depleted. -
. It is ‘hardly feasible under existing circumstances to
successfully establish coke furnaces in either Ontario or
uebec, inasmuch as these provinces would have to de-
end ypon importing their supply of mineral fuel from the
Jnited States. Such an industry would be of little value
to the provinces or the Dominion inasmuch as by far the
largest proportion of labor required in the manufacture of
iron is that connected with the mines, both coal and iron.
Certainly the Government would not be warranted in
granting a bounty for the establishment of an industry
contributing, as largely as this would, to the labor.of our
miost important competitor, the United States.

There is a reasonable hope that in due time Nova
Scotian goal will be profitably coked at Montreal and other
ceatres of population by the utilization of by products. -
... When that time comes Ontario and Quebec will be in

‘a. position to operate blast furnaces economically with

mineral fuel, the product of Nova Scotian mines, thereby
adding another link to strengthen the confederation of the
Lanadian provinces. :
For the immediate future the charcoal iron industry
offers the best and surest field of operation and investment .
o the pravinces of Ontario and Quebec. o
. A full and unbiassed investigation into all the facts con- |
cerning the successful establishment of the iron industry
ia other countries, and of the circumstonces attending the
work already done in Canada, leads to the following con-
slusiops s : . .
.. First—That the Canadian iron industry has greater and |
wore, just claims to the good will and support of ‘the
governmeat and people of Canada than perhaps any other |
pf the great industries of the country. In tobacco, sugar
and cotton splendid progress has been made. yet these
industries, whilst of unquestionable benefit to the country, |
sl contribute more or less to the labor of foreign countries,

-, by using raw.materials of foreign growth, for which nature
. bas. not:fitted Canada.
.. different, being purely Canadian from.rew material to

The iron industry is altogether

nished product. Nature has richly endowed Canada
that_goes to make success in this special
¢. It rests with the government and
people. of the Dominion to foster the industry to a perfect
development.

- - Second—The ‘Dominion ‘Parliament must immediately

agdlopt. a course that will give confidence to investors, by
demonstrating that the protective tariff and bounty will be
well maintained for some time to come.. The Govern-

-ment must rectify judiciously any errors that may have
.arisen, and must seek at least approximately 20 granta’

untform protection to labor, in whatever branch of the

" industry it may be eniployed, be it at the mines, furnace,
“relling mill, iron foundry or machine shop. i

.. Third—The Provincial - Governments must take steps
.immediately to encourage by every reasonable concession
ihe development of the iron industries now withiis.their.
xespective borders. . . '

.. In Quebec and Ontario every facility should be granted
by the Provincial Governments in the way of privileges
for the clearing of hard and soft woods from Crown lands.
This course will not only strengthen and build up the
charcoal iron industry, but will bring about a rapid settle-
.ment of Government lands.

. Hitherto settlers have avoided the forest lands of the
-east, in favor of the more easily cultivated prairies of the
-west, Establish the charcoal iron industry in Quebec
-and’Ontario, and the settler will find a sure and profita-
.ble return for labor expended in clearing the wood, and
.the_inducement will make the bushlands of these pro-

" vinces more attractive than the prairies of the west.

The section of the different provincial mining laws,
.providing. for a proper expenditure in the development of
.mining locations within a given time, should be strictly
enforced, and if possible the obligations made even more
stringent than at present, so as to ensure a fair amount of
work being done promptly, and prevent as mauch as

sible the *‘ locking up ” of valuable mines byispecu-
lators. . . - :
" Where the owners of locations are too poor to carry on
‘the work of development in a proper manner then the
Provincial Government should do so by some equitable
arrangement with the owner. For this purpose the
Provincial Legislature should vote in each year’s supplies
a reasonable sum of money. This would serve to bring
about a business-like development of some very valuable

- mines that now lie dormant, and must in time bringa

very profitable return to the Government by the settle-

- ment of Crown lands.

Further it would tend to prove to capitalists that the

.ore supplies are all that they are claimed to be, and ample
_for all requirements. o :
... ‘The Provincial Governments require to deal with the

whole question in a business-like manner strictly enforc-
ing laws that will tend to an early development, but at
the same time they must . be heartily in accord. with the

-Dominion Government in ‘granting every legitimate
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-contend is defective methods of sampling.
‘common thing for ‘a chemist to hear a miner say you
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valudble an industry. . .. | ;
Foutth—Canadian - 'bankers,* caf ’&tists, and men of
affairs.geneyally will do well to, give the native industry
more attention in the future ‘than théy have ir the past.
An industry that.is peculiarly Canadian ‘in every branch,
drawing all its wealth from Canadian seil, s surely worthy
of their legitimate support. ' The fact ‘that the earlier iron
indstries of this country failed to succeed under the most
adverse circumstances, 1S no. reason why, under existing
conditions, undeniably more favorable, the industry can-
not be made a thorough success, not alone affording a
great field for a safe investment of capital, but indirectly
benefiting other existing Canadian industries and in-
terests, aiding towards increased population and nationhl
wealth. . ,
Let the Canadian Government and people go steadily
onward and by every energy and symgathy build up great
national industries and interests, neither doubting them-
selves nor their resources, but rather cultivating in every
department of trade and commerce and in the hearts of
the people that national pridc in national products so
characteristic of Englishmen and Americans. Following
such a course Canada must soon develop not only in her
iron industry but in every department of national life.

Ore Sampling.

By J. T. DonaLp, M.A., Montreal.

Worcester defines a sample as *‘ that which is taken out

-af a large quantity as a fair representation of the whole.”

- Webster says a sample ‘‘ is a part of anything presented

for inspection as evidence of the quality of the whole.”
Ore sampling may therefore be defined as any process

which will enable us to obtain from a large quantity a fair

] representation of the whole. To fairly sample a pile of

ore is really no simple ‘matter, although there are many
engaged in mining who think that all that is necessary is

to pick up ‘one or more pieces from the pile at random, |

and call this a sample. : .
For instance, ‘sometime ago a gentleman brought me a
lump of phosphate weighing about a half a pound as a
sample of a pile of about 200.tons. He said he consider-
ed it a fair sample, although the pile contained some
better and some worse, and requested that it be analyzed.
A few months later the ore was sold, and the purchaser
had the pile properly -sampled ; -the results of analyses in
the two cases, it is needless to say, showed a marked
difference. . . :
On another occasion, a company engaged in mining a
certain ore determined to send samples to Canadian and
English chemists. The party who was detailed to draw
the samples went to the pile, selected a few lumps of ore
and laid thém aside as one sample; he then collected
another few lumps of similar. size and considered the
latter as a duplicate of the first. - In-due time the certifi-
cates of analyses of these samples, by English and Cana-

dian chemists, were laid side by side, and as might be ex-

pected were far from agreeing closely. The company

-who owned the ore blamed the chemists, and the chemists,

of course, declared that the fault lay with the samples,
and as.a chemist 1 am bound to say I quite agree with the
view that the sampler was the party at fault, -

As a matter of fact, I may be permitted to say that one
of the greatest difficulties with which the analyst has to

‘analysed for me a sample of phosphate, and when the
cargo was sampled and analysed in Hamburg it wernt
much lower than you made it. It must be borne in mind
that it is most unfair to hold ‘an analyst responsible for
anything except the accuracy of work on the actual sam-
ple on which he has worked. If a miner  instructs a
chemist to sample and analyse a pile, then it is another
matter.

The time was when chemists working on duplicate
samples did not always obtain closely concordant results,
for the reason that different .methods were employed by
different chemists. . This condition of affairs is a thing of
the past, and now throughout Europe and this continent
uniform methods of analyses are employed in the valua-
tion of the more important ores of commerce, with the
exception of. copper, which in America is determined b
the electrolytic method, whilst in Britain the old Corni
assay flourishes.

The ideal method of ore sampling is to crush the whole
parcel, and then let it fall in a steady stream through a
machine which, working automatically, diverts at fixed
intervals,.and for a fixed length of time, a portion of the
stream of falling ore. For instance, a stream of ore may
be allowed to fall vertically for two minutes, then that
which falls during the third minute is thrown automatic-

ally away from that which fell during the first two |

minutes, then _for another two minutes the ore falls vertic-
ally, then again for one minute the stream is deflected,
and so on. In, this way the whole parcel of are is

. divided into two lots, one containing two-thirds of the

original parcel, the other one-third. The latter part is

- then taken and put through the same machine, exactly as
-was . the original lot, and. similarly divided. The lot

deflected from the main body in this second process now
constitutes one-ninth of the original parcel. It may be

_ put through the process a third time if desired ; and in

the latter case, the deflected part will represent one
twenty-seventh of the original parcel. This portion is

encourageme;lt ‘and facility. that will tend to build: ui);o

It is no un-
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next spread out.and quartered, and an equal quantity
taken fgom each quarter; This portion is again quartered
and a portion taken< from: :eabh; and iso on until a suffi-
ciently s:pall_ quantity has been obtained, and this last is
considered a sample. "I think no one will deny that a
-sample thus.obtained will undoubtedly fairly represent
the whole. o U T
The method outlined is that" which is in'use in the
large copper ore and matte sampling works in New York ;
but, of course, it cannot be carried out in the case of
quantities of ore which have to be sampled at the mine
or any point except the sampling works. Nevertheless,
all sampling should aimto approach as closely as circum-
stances will permit to this ideal method. - i
To see how closely this ideal method may be approach-
ed, let us suppose the case of a quantity of phosphate in
bins, and it is required to draw a sample for analysis, the
sampler acting for both buyer and seller. .
lfP not fairly level, it is advantageous to. first level the
pile, and then to place stakes at points, say ten feet apart.
Next, workmen, at these marked points, dig down.through
the ore until the bottom of the pile is reached, and in dig-
ging the contents of say each fifth shovel is thrown into 4
box and carried off to a level floor ; when the bottom of
the pile has been reached at every staked point, the por-
tion that has been carried off is broken into fragments
not larger than an egg, thoroughly mixed, then spread

| out and quartered, and the selected portion is again

crushed, so that now it will contain no lumps larger than
an almond. This portion is then mixed and quartered,

1 and so on until a sufficiently small sample is obtained,
1 this may be a quantity that will fill an ordinary pickle

‘bottle.

If ground ore in bags is to be sampled,. it will suffice to
take a portion from the middle and bottom of every fifth
bag, the whole lot thus drawn should be mixed and
quartered as already explained.

*Closely related to ore sampling is ore grading, which
prevails to a certain extent in all mining regions. There
1s, however, one distinctively Canadian ore which nomin-
ally is graded, but in which the grading is of but little
importance, for the reason that there is no uniformity in

ding, and since it is an ore whose value ‘cannot be
etermined by analysis, grading is all the more necessary.
I refer to asbestos. "It is well known that No, 1 grade of
some producers is no better than the No. 2 of others, and
a purchaser buying No. I ore is by no means certain of
the character of the ore he will receive. Such a state of
affdirs is a blot on the asbestos industry, and’ should be
removed. In the case of wheat and flour, for instance,
standards are chosen by parties appointed for the pur- :
wse, and these are accepted by the trade as standards.
hy cannot the same thing be done for asbestos? It
shiould not be difficult for producers to agree upon stan-
dards, and to grade their ore accordingly.

Certainly closer attention to sampling and grading ore
on the part of miners would tend to an increase of good
will between buyers and sellers, and would in the end be

.directly profitable to the miner.

—— el O P — e

The Annu_al ‘Dinner.

Wi’ merry sangs, an’ frien.ly cracks,
I wat they did na weary ; ’
Av’ unco’ tales and funny jokes—
Their sports were cheap and cheery,
Till butter'd sow’ns wi' fragrant lunt
Set a’ their gabs a-steerin’
Syne, wi’ a social glass o’ strunt
They parted aff careerin’,

. Fu’ blythe that night.

About forty members and their friends sat down to
dinner in the Windsor Hotel on Thursday evening. In
the absence ot the president, who had been called home
during the afternoon, Mr. George E. Drummond (Canada
Iron Furnace Co.), vice-president, occupied the chair,
having on his right His Worship the Hon. A. Desjardins,
Mayor of Montreal, and on his left the Hon. E. J.
Flynn, Commissioner of Crown Lands for the Pro-
vince. Among other notables at the head of the table
we noticed Mr. John F. Stairs, M.P., Halifax; Mr.
Graham Fraser, managing director of the New Glasgow
Iron, Coal and Railway Co., Ferrona, N.S., and Mr.
James King, M.P.P., Quebec. The tables were taste-
fully arranged in the form of a horseshoe, and the menu
and service was everything that could be desired. Un-
fortunately,. through a misunderstanding, the company
was deprived of the services of the orchestra, which had
been engaged to play during dinner, but whatever
deficiencies may have been at first experienced in this
regard were amply compensated for by the musical efforts
of individual members, notably by Mr. Fritz Cirkel,
M.E., whose brilliant execution at the piano, accompanied
by a fine variety of vocal selections, contributed much to
the pleasures and success of the evening.

THe CHAIRMAN intimated apologies from the fol-
lowing : Hon. T. Mayne Daly, Minister-of the Interior ;
Hon. A. S. Hardy, Commissioner of Crown Lands,
Toronto ; Mr. Arch. Blue, Director of Mines, Toronto ;
Hon. George Irvine, Q.C., Quebec; Mr, W. W. Ogilvie,
President of the Board' of Trade, Montreal; Sir J. W.
Dawson, Montreal; Dr. A. R. C. Selwyn, C.M.G.,
Ottawa ; Mr. H. S. Poole, President. Mining Society of
Nova: Scotia, Halifax : and others. The toast of the
Queen was then given and loyally honored. :

Cart. R. C. ADAMS—I Kave very much pleasure in
moving that we drink a bumper to ** Our Guests.” I feel

that we are very fortunate in having as our guests to-night
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1 in ¢ ing becau
this A ion was formed primarily on the principle of
the Irishman who, when he landed on an island, at once
inquired s ** Is there a government here ? ™ and on bein|
informed that there was, exclaimed * Then 1 am a%'in it.
(Laughter.) The General Maning Association was formed
primarily to be *“agin® the Government. We faund

work, 1 regret very much that fast year, when your
Secretary kindly tendered me an invitation to be present
as your guust and also to take part in the mimng conven-
tion, that through the performance of my public duties, 1
was presented trom being with you, I saw in the papers
the result of your deliberations and what took place and
1 am now consoled by the thought that T can peruse

that laws were being passed which vpp d our indus-
tries, although mstead of being 10 the position of many
ople who were constantly runmng to Ottawa and Que-
{:c soliciting and securing special favors for their indus-
tries, we were_demanding nuthing at all further than to
be let alone.  Not only was our mining indusiry receivin)
no protecticn, but taxes were being suggested which
threatened sty cxstence 3 so we orgamzed to secure the
repeal of these bad unmng laws, and, gentlemen, we arc
glad to say we have succeeded, (Applawse.) \}'e have

at! the very ing papers winch were read
an that n the very nge \/a/mml of your
{ recently publishied, and which 1s now about

to be distiibuted throughout the Province of tJuehec and
the Domi~iun (Hear, hear.)  When T left Quebece yester-
day to attend your dinner [ did not expect to have had
the opportunity of umting business with pleasure, but I
have been mote than pleased to have lLeen present at
your sessions yesterday and this afternoun, I must say
that the papers which have been read were of the most

succeecded in hnvm[,.; these obnostous laws The
good efforts of the Hon, George Irvine, our late esteemed
president, who furmalated the o1j to the Mercier
law and pressed them upon the Goverameat, were entirely
successful,  (Applause.)

It is, [ take 1, a sure sign of our success that we have
$0 maay tep ives of the U ent with us to-
night.  We are delighted to be honored with their com-
pany. We hase the Hon. Me. Flyon, the Commissioner
of Crown Lands, to whom we wiust all go in the first
instance to get our land.  We consider him really as the
Father of the whole mining industry in Quebec, and we
feel it especially appropriate that he of all others stouli
be with us, (Applause.) We hope that he will gain
enthusiasm in regard to our Association and our industry,
and if thereis any bare possibility of che systems under
which he is working being improved, we trust 1t will be
exexcised in our favor.  We certainly have no complats
to make at present. (Applause.) I 'thunk we have shown
our appreciation of the political rany which he belongs
to, which I believe is popularly called in Quebec the Blen

rty, by electing as our President Mr. John Rlae.
{’[:.aughlcr.) [t was felt that we must have sume one who
was really ¢ True Blue.” (Applause.)

‘Then, too, we have with us our old friend the Hon, A.
Desjardins, the hunared representative of our city, who
so gracefully and admimhl{ fills the position of its mayor.
(Applause.) Without making any comparison with the
past, we may say how_thoroughly we appreciate haviug a
¢ gentleman ™ in the civic chair.

These were pevlmgs “hatd times®” for sume of the
szineral industries —phosph asbestos, silver—but I am
often comfurted in such times by remembering th:e words
of a good old business man, who said that ** blue times ™
was the time for action—that in hard tinwes men make
their greatest success, because then they have to find out
what new methods they can adopt and” what new devices
they shall undertake.  In his able paper last night, Mr.
Smith gave us one of those instances by his use of the
diamond drill to get at the mincrals, showing how hard
times induce men to undertahe new cconumies in place of
the old worn out methods; so, gentlemen, I feel that
while we congratulaté our guests we might also take
courage ourselves and resolve that we are not going to let
our mineral interests go down, but that we will adopt
wiser } and better ies, and try to let this
old Province of Quebec still raise her head and take rank
as in the Dominion in the p ion of mineral
an industry which next to agriculture is at the bottom and
foundation of the nation’s growth. I hope we shall tahe

' from this with each other, and
get to work anew to do what we can to make the coming
{ear a year of progress and prosperity. Before [ sit down

will tell you alittle bit of witticism that I heard out
west, which came into my mind in_connection with the
mention of the color blue. 1 wasin British Columbia
this summer, and there was a man named Brown in a
mining camp who had been engaged in the manufacture
of charcoal, and therefore had carned the name of Chae-
coal Brown. One day a stranger came to the camp and
said, ¢ ySy do you know of anybody here by the name
of Black.” One of the men said, ¢ No, there is nobody
here named Black, hut there is a man named Charcoal
Brown ; that is the nearest we can come toit,” Some of
us here are not quite as 8/ex in politics as we might be,
and are ¢ven tinged with rouge, but the nearest we can
come 10 it is t be true blue in our loyalty to the mining
industry. T have much pleasure in giving you the toast
of “ Our Guests.”

Mavor tne HoxN. A. DESJARDINS—I have to
thank Capt. Adams for his kind reference to myself and
you gentlemen for the heartiness with which you have
received this toast. A mayor is a short lived individual.
T feel this particulatly to-night, for although a year has

ed, it seems only as yesterday when I made my first
public a]g)eamn_ce as Mayor in your company, when we
assembled in this place to welcome the Amcrican Insti-
tute of Mining Engineers and the other mining men who
came to M. ! under the auspices of your Associati

amd snt and [ avad myself of
this opportamty to tender bere publicly my most sincere
thanks and wy cungratulations. * [ will be allowed to do
50, I presume, in my capacity of Commissioner of Crown
Lands. The pood work you have been daing, as Ihs
Worstup the Mayor has said, s an adsertisement of the
mining resources of the province.  What we require 1s
capital to develop these resources.  The Government of
the day has passed what 1 think you will admit to be
liberal legislation in the General Mining Act of t892.
Those that wish to invest their money in the Province of
Quebec can sceure titles and theur rights wall be respected.
(Applaunse.)  Thece is not the shghtest danger that they
can be disturbed an theie possession.  If they wish to
commence by prospecting, they can obtain a prospector’s
or exploring”license, It they wish 10 work 2 mine on
purchase they car do so, and then become absolute
owners, provided they work the nnne within a_giwen
period,  \We allow, ‘practically speakimg, a
uantty of land 10 be sold to any given apphcant, but we
esite tu prescribe as much as possble  monoply
of pure speculation.  (Applause.) In spite of many
obstacles and difficulties there has been consuderatile pro-
gress made in mining and in the mining legisiation of the
province.  When in 1878 and 1879 I was called upon to
eactase the functions of Commussioner of Crown tands,
all we held then in the sha‘pe of legislation was siuply a
by-law contaming four ur five clauses of the Act of 1879
1 reference to phusphate lands.  We had also what was
known as “The Gold Mining Act of 1864, which referred
specially and exclusively to the Chaudiere Valley.  Be-
yond this legislation we. had nothing und it became my
duty then, in 1880, to frame the law which has been
known as ** The General Mining Act ot 1880." [n1882 1
ceased 10 be Comnussioner of Crown Lands and in the
interval between 1882 and 1892 another picce of legisla-
tivn was introduced, to which 1, of course, do not wish to
refer. (l.aughxcn) In 1892 the present law, * The
General Mining Act of 1892," was framed, and I think
we may consider it tu be a distinel improvement on the
past legislation. (Hear, bear.) I am xc:xdy to admit
that there may be features in that law which are nat
altogether modern and which might be improved, but in
the tmain its featutes are in harmony with the times and
with the views of your Association.” One of the features
to which I wish to refer Lriefly and in a word is the
inspection of mines. Up 1o that “ate the inspector of

1 mines was a person generally a lawyer (laughter) without

the stightest knowledge of mining or the mineral ine
dustries.  Now the inspector of mines must be a mining
engineer of five years standing, having a diploma and a
practical experience in mining work, (Applause.) The
province has heen divided into two great divisions, but
there has so far only been one inspector—Mr. Obalski.
The province so far f;ns not received enough revenue to
warnant me in ling dditional ins but
I believe, however, since I have had the opportunity of
hearing you refer 1o the different topics under discussion
at ?’our mectings that prolnb:{, within a short time, it

the chairman called upon Mr. B. T. A. Bell to respond,

Mg, B. T. A, BELL—Mr, Chairman, Mr, Mayor and
gentlemen : Tam sure 1t has been very graviying to all
our members to listen to the excellent address and the
kindly words of enc from our i Com-
tussioner of Ceywn Lands, and 1t gives me great pleasure
o acknawledpe the tuast which he has so gracefully
proposed,  While 1t may he true that the secretary of any
As may be Jed as the pring of its
operations, the pvot, 1f I may call it, upon which its sue-
cess depends, is unguestional’ v the treasurer, and as his
well known oratorical power. can more fitingly express
the sentiments of the occasion, I have much pleasure in
asking Mr. Stevenson to reply.

Mr. A. W, STEVENSON—-It is very kind of the
secretary 10 speak so pleasantly of my work but my duties
arc not very onerous.  Qur Association, in its eflorts to
extend the k Jedge of ats | to distisbute inform.
auen respecting the resources of the province, and par-
ticularly tu protect the industry from pernicious legislation,
has been distinctly successtul.” The present Government
of which the Ilon, Mr. Flynn is a member and whose
rrcscncc we so heartily welcome in our midst, has shown
by ats recent enactments that at recogttizes our nights,
which was more than could be saa for its predecessor in
oftice, whose miming law was nothing short of common
robbery,  (Cheers.) Our Association desires to go on
doing it duty by the numing industey of the province 1n a
fearless manner, not as supphcants for special favors at
the expense of ats neighbars, only seeking fair play, and 1
can tell Mr. Fiynn that if as an Association we should
ever have to seek for some assistance w our efforts to
promote knowledge, it will be a case of necessity, and he
can reachly grant the request.  (Applause.)

Mr. George R, Smith at tlus stage favored the company
with the song of the Association, ** Drill ye Tarsiers,
Dall,” the Comp;lxl{fnmlnu hearuuly an the chorus,

Mg, B, T. A, BELL--\Ve have been honored to-mght
by the y of two who ref very
worthily the mining of the sister province of
Nova Scotia, Mr. John F. Stairs, M.P,, and Mr. Grabam
Fraser. These are 0 d on the
well mented success of thel endeavours to establish the
1ron industry of that province on a basis that is distinetly
creditable to the country.  Thesr establishment at Ferrona
15 ﬁ:obahly the largest of the hind in the Domunion and
1t has been equipped with a plant second to none on the
continent. I would therefore ask you to dunk success to
the nnning industeies of Nova Scotia,

Mg. JOHN F. STAIRS, M.P.,in ncknowledging the
tuast, referred to the known wealth of Nova Scotia in her
mnerals and the slcadi advancement that had taken
place in recent years in the development of the coal, gohl,
tron, gy psum and other anneral industnies of the province.

MR, GRAHAM FRASER —I am very glad 1o be here
but T am very sorry I cannot make a speech—none of our
fanuly were every hnown to make specches.  An uncle of
a good Presbytenian, died not very long ago, and
stot told me at the funeral that he was a very prace
tical man. He could never be induced to pray at prayer
meeting.  On one occasion the pastor had asked him to
pray, and after the meeting my uncle took the minister to
one side and said, ** Now, look here, I do not want you
to ask me to pray in public; there are a lot of fellows
around here who do nc. give anything to the church, let
them do the praying.” (Laughter.) [ could not prepare
a speech if [ tned 1o, but I may say that in the way of the
iron industey, your chairman read a paper this afternoon
that gave more facts and statistics x';mn 1 could give you
now, We have a furnace that turns out about 85 tons of
pig per day, and that has been running now for a year.
Our steel works are the growth of an industry that com-
menced on a very small scale twenty-one yearsago, Two
of us started steam forging, and the Lusiness gradually
grew until 2 humber of {ears ago it was turned into 2
joint stock enterprise called the Nova Scotia Steel and
Forge Company. At the present time we employ about

y, and at the iron works, of which Mr.

will be my duty 10 recommend the appointment of an.

other i The Commissi then ably reviewed | 450 men larl,
the progress that had been made in mining, ioning | Stairs is
particularly the phosphate deposits of the Ottawa Valley,

the iron making industrics of Radnor and Grande Piles,
the asbestos, copper, slate and building material pro-
duction of the Eastern townships, and the new discoveries
of il fields in the Gaspe district.

I believe from a national point of view your work is
extremely useful and you descrve alt the encouragement
that can be shown to you. Vou have Leen kind enough
to say that I was one of the best friends of yo.r Associa-
tion.” I believe Mr, Chairman that you have been too
kind in these remarks, but believe me I am thoroughly
imbued with the importance of the work of your Associa-
tion. You are materially aiding the mineral resources of
the province, you arc inducing forcign capital to come
here, and you are entitled to all Now

about 400 more. I am very glad to be
here, and I cannot do anything further than thank you
for the seception you have given me.  (Applause.)

Mr. E. D. Ingall and Mr. F. Cirkel here contributed
an excellent duet on the flageolet and piano.

Mg. [. BURLEY SMITH, in a few appropriate re-
marks, completedi the toast list by ging "’ghc Geologi-
cal and Natural History Survey,” to which Mr. E.og.
Ingall, M.E., Chicfof the Division of Mineral Statistics,
fittingly replied.

The toast of *the Ladies” called Mr., James King,
M.P.P., and Mr. W. T. Costigan to their feet, and 1t
ntﬁg hardly be said that both did ample justice to the
subject.

pmuy ‘i:Auld I.ax,:g Syne ” and the National Anthem
the p 3

Mr. Chairman if it is in the power of the Commissioner
of Crown Lands, if it will he possible for him to help

!
with my friend Mr. Bell, always active, always geti
always ready. (Applause.) Well, gentlemen, I heartily
welcome you again to Montreal.  Your conventions, your
meetings, your lectures and those periodicals which are
published under your contzol are excellent advertisements
abroad of the wealth and possibilities we have in our

your A ive the in the f of
the members at this table, that you may rely implicitly
upon me.  (Loud cheers.)

N Iflam n‘?l‘ interfering on the o'df of the toasts, per-
aps you will peemit me to propose here, in my capacit;
of Commissionp:r of Crown &nds and thercfore Gs:en’i
Director of Mines, having as it were under my control in

country. You have done much 1o make that wealth
known 'd here and 1 si d‘ \;"ish you ]' d
success and prosperity in your undertaking (Applause.)

Hon. E.J. L\'y e Iggsed to

LYNN—I feel exceedingly P

have the honor this evening 1o mect at this table so many
distinguished reptesentatives of the mining industry of
the Province of Quebec. I thank you Mr, Chairman and
you Capt. Adams for the kind reference to myself and my

i

a even i:our Association, (cheers) the toast of
*¢The General Mining Association of the Province of
Quebec,” and to say that I hope it will be long lived and
continue in the good wortk that you have commenced and
are carrying on and for which ‘gau are deserving of the
thanks of the good citizens of the province. (Loud ap-
plause.) The toast having been drunk with enthusiasm,

————e—e

_Asbestos Mining in South Africa—A London syn-
dicate, styled the Cape Asbestos Company (Ltd.), has
been registered in London with 2 capital of £55,000, in
£1 shaces, to purchase any.asbestos or other mines,
quarries, workings, rocks, or lands supposed to contain
asbestos or other minerals, in South Africa, Canada, Italy,
or elsewhere, to take over and work the Farms Koegas,
Hounslow, Schalkdrift ; to acquire certain mining rights
over the Farm Schalkprets, all situate in the district of
Hay, Griqualand, Cape of Good Hope; and to carry on
the. business of mining and working for asbestos.
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Good News for Ontario !

‘l“he Successful New Process for the Treatment of
-~ Refractory Gold Ores at Marmora Oant.
= Described.

The Walker-Carter process, for the treatment of re-
fractory gold ores, which was introduced abhout one year
2go by the Hastings Mining and Reduction Company,
has fulfilled all the claims made for it by its owners. A
mill with a capacity of from seven to ten tons was erected
in the village of Marmora last spring, and has been in
constant and successful operation for the past six months.
About 600 tons of ore have been successfully treated, and
an average of 85 per cent. of the assay value of the gold
recovered, besides which the arsenic in the Mispickel is
-entirely recovered in a commercial form, as arsenious
acid. As this is the first complete plant erected in con-
nection with this process, a description of the operation
may be of interest.

he ore is first crushed, then dried and ground to a
fine pulp. It is then conveyed to the hopper of the
zoasting furnace, which is one of the chief features of the
invention. The ore is caused to travel over an extended
heating surface, entering at the coolest part and coming
out -at the hottest part of the furnace.

The roaster consists of a series of horizontal retorts, to
which the heat is applied externally. Each retort con-
tains a rake shaft with a series of rakes of a peculiar
shape, which are moved to and fro in a semicircle, and
serve to push the ore from one end of the retort to the
other. The ore then slides from the upper retort to the
lower, and undergoes the same treatment as before until
it leaves the furnace. .

On leaving the roaster, the ore is found to be entirely
free from sulphur and arsenic.

The arsenic leaves the retorts as arsenious acid, to-
g:‘t‘her with the sulphurous fumes, and are caused to pass
-through . specially constructed condensers, where the
arsenious acid is condensed, the sulphurous acid bei
-allowed to escape through a chimney. The ore is then
<onveyed to the amalgamator, where the mercury is
applied in a state of vapor. It is then put through a
:water cooled tube, and falls into the -pans, where the
amalgam is recovered in the usual way. At preseni the
tailings are allowed to escape, but it is intended, as soon

-as a concentrating plant is erected, to recover the oxide .

-of iron, which is of considerable value as a paint. The
.arsenious-acid recovered will more than pay for the whole
cost of treatment.

The process is. continuous, involves no hand labor, and
requires comparatively little attention. -

Plants are heing erected in various parts of the United
States for treating sulphurets and for recovering flour
-gold. :

The Hastings Mining & Reduction Co. operate under a
-license from Ngessrs. Kitson and Graham, of Philadelphia,
Pa., and Alexander Keith, of Toronto, which is confined

-to Hastings county. The patents for the rest of Canada -

are owned by Arthur Kitson, of Philadelphia, and
Alexander Keith, of Toronto. . .

The following is a report of the process made by the well
‘known America Mining Engineer, Mr. Harvey Beckwith,
formerly of the Comstock Mines, and Mr. Wm. H.

Murdock, of Hidalgo, Mexico.

It is claimed that this is the only known process for the
successful treatment of the Mispickel and surplur ores
<arrying gold; and for ores carrying flour gold.

" Report of Harvey Beckwilh, Esq., M.E., upon the Hast-
ings Mining and Reduction Co.’s process for treating
refractory gold ores.

SIr,—Left this city on 10oth of October, arriving at
Mamora, Ontario, on Thursday, October 12th. The
-object of my visit was to examine the Walker-Carter
process and mill located on the Crow river, near the

. above named town. I found the mill in operation, and
.was informed it had been in continuous operation for
nearly five months last past.

This mill consists of an old fashioned Blake crusher,
‘set to crush fine, discharging the crushed ore on to a
.plate dryer. The dried ore is elevated into a storage

opper, which supplies, automatically, an old style
Griffen pulverizer, which supplies the roaster with pulp
of fairly good quality. = This pulverizer discharges its
pulp on a screw conveyor, which discharges into an
elevator, the elevator discharging on to a screen revolving
in the hopper, which supplies the ore roaster or oxidizing
furnace.

The roasted or oxidized oreis discharged from the furnace
on a cooling floor, from which it is elevated into the
hopper that supplies the amalgamator.

is amalgamator discharges the pulp containing the

amalgum into the first amalgam collecting pan, which
flows into the second pan, the second pan into the third,
and the third pan into the settler, which is constantly
discharging the finish or end of the treatment. From’
the foregoing statement, it will be seen that the ore under
treatment goes through six different operations, namely :
crushing, . drying, pulverizing, roasting, amalgamating
and panning and settling. o

* It might be well (o state here that the ore being treated.
s of @ most refractory class, and that heretofore all systems
o extract its values profitably, have fatled until this mill
wqs built and pu! in operation. :

These ores are commonly known as ‘ mispickel ”
arsenical pyrites. They carry gold, and hence may be

¥

called auriferous mispickel ; auriferous arsenical pyrites.
They consist of the sulphides of arsenic and iron, with
quartz and some magnesian limestone as gangue. To
successfully treat these. ores, it is not only necessary to

| ‘recover a good percentage of the gold, but also condense
the arsenious gasses set free in the roasting furnace.

Condensing these gases is successfully accomplished, but I
was not permitted to examine how this was done.

The Roaster or Oxidizsing Furnace.—I carefully ex-
amined the same and its operations, and must say that
the ore was discharged perfectly roasted. I could not
detect any sulphor or arsenic present. The gold was
liberated, and shoved well into the pan. The furnace
works automatically aud continuously, feeding itself,
stirring conveying and discharging the ore. Upon inquir-
ing, I was informed the furnace run right along and was
no trouble to manage. The consumption of fuel for 24
hours is % of a cord of hardwodd, or 134 cords of dried
slabs. .

The Amalgamator—This machine also works automati-
cally and continuously, as also the pans and settler con-
nected with it. The roasted ore containing the gold is
fed into this machine for the supply hopper above it.

Attached to the side of the hopper of the amalgamator
is a small hopper holding quicksilver, which is fed into
ore as it passes into the machine, and so managed as to
feed a certain number of pounds of quicksilver to a ton
of ore. . .

In the lower part of the machine theére is an ordinary
fire-place, where sufficient quantity of heat is generated
to insure the vaporization of the quicksilver. To prevent
the escape of the quicksilver fumes, the cold air above is
utilized, and a water jacket condenser serves the same
purpose at the discharge end. The machine is very

_simple, and seems to work perfectly, the gold liberated

of gold saved is governed by the finenss of the pulp.
shown at this mill, it, is a very cheap and simple system
for recovering gold.

being amalgamated. In my jud(gment, the percentage

After adjusting the amalgamator, and the water supply '

for pans and settlers, they run themselves and are no
further trouble. I am imformed that the percentage of
old saved averages 90 per cent. of the value contained
in these ores, and that the loss of quicksilver comes with-

in an ounce per ton of ore treated. The arsenic saved -

and condensed as the oxide of arsenic is valuable.

COST OF OPERATING MILL.

4 men at $r.25perday............... $5 oo
‘1 man at $2.00perday.... ......... . 200
Rental and power perday............. 2 00
Fuel, 134 cords of slabs. ............. . 200 ,
Oiland lights ... ... ..... ......... 1 oo
Superintendent ... ... 3 00

. $15 0o

Present capacity of mill about five tons in 24 hours.

So soon as additional condensers are set up, the
capacity of the mill will be about ten tons in 24 hours.

Conclusions—After careful investigation, I state that
this “ process” is a success. Owing to its simplicity,
ordinary people can successfully operate it after a month
or two of instruction by a competent person.

Its adaptability, and the field of its usefulness in
treating base gold ores will, in my opinion, be great.

In my‘judgment it will easily and economically treat all
classes of auriferous sulphides or gold, in association with
the sulphurets of iron and copper.

As to gold very finely divided, such as *“ float,” *‘ flake ”
and ‘““flour” gold, the system of dry amalgamation, as
carried out by the amalgamator above described, seems
to me, will easily save it. The cost of reduction is
greatly lessened, because the whole operation is automatic.

From the foregoing, I can say I do not know of any
process or system of extracting gold from its ores that
can compete with the method, and therefore most heartily
and sincerely recommend it. )

(Signed) “HARVEY BECKWITH, M.E.

Having recently visited and carefully examined and
tested the results produced by the Walker-Carter gold
mill located at Marmora, Hastings County, Ontario,
Canada, in treating the very base, and refractory gold
ores of that section, namely, arsenical pyrites.

I endorse unreservedly the report herewith attached
of Mr. Harvey Beckwith, M.E., made by him recently
on this mill and process, as being conservative and fully
within the results produced, as I believe, for the past five
months. ' .

While the perfect oxidization of these ores, and the
subsequent amalgamation of their gold contents to a high
per cent., is unprecedented so far as my knowledge goes,
the condensation of the poisonous arsenical gases-from the.
roasting and -the utilization of them as the commercial
oxide of arsenic is something never before accomplished,
in a continuous operation, .

Another point strongly attracted my attention, and
that was that the men running this mill had never had:
any previous experience, but bad been taught by one of
the inventors in a couple of months. . .

(Signed) W. B. MURDOCH,
Murdoch Tunnels, Hidalgo, Mexico.

- east of the Thompson-Quirk property.

_ MINING NOTES.

|FrRoM 'OUR OWN CORRESPONDENTS.]

Nova Scotia.
"Caribou.

The mines and fg‘mpeny of the Truro Gold Mining Co.
were sold at sherifl’s sale, on the premises at Caribou, on
the 16th of the month to George W. Stuart, acting for
the company. It is said that the property will.be re-
opened next summer, and the shaft sunk to the pay chute,

Isaacs Harbor. h

The protracted litigation over the Hurricane Island
mine continues to keep this district dull. The work at
the North Star mine continues, but the results are not as
large as during the summer. : :

The Richardson mine continues to keep up its record,
and is now regarded as one of the standbyes of the.prov-
ince. In places the vein has had a width of 20 feet, and
maintains an average width of 10 to 12 feet. During the
year ten additional stamps were added to the mill, and
further additions to the mill plant are contemplated in the
springz - :

Montagu. -

On the morning of the 28th of December the worst
disaster in the history of gold mining in Nova Scotia
occurred in the mines of the Symon-Kaye Syndicate of
this district. A pair of men were at work in a stope
rising from the back of the 100 ft. level east at a point
about 80 ft. east of the shaft ; at eight o’clock they fired
their hole, warning the men at work driving in the levels.
The shot blew a hole in the wall intervening between the
new workinge and the old, letting in all the water above
that point, gooding the mine and drowning the two men
driving the level west, one of the men driving east and
the man mucking quartz. Four other men at work in the
same shaft escaped.

The coroner’s jury returned a verdict of accidental
drowning, but recommended that the legislature furnish
the inspector of mines with sufficient means to procure
plans of all underground workings.

[We comment on this accident elsewhere.—ED.)

South Uniacke.

. The Thompson-Quirk mine has reached a depth of
about 260 feet, and the vein is reported as rich as ever,
but to have separated into two or three parts. .

A local syndicate or company has been organized in
Halifax to take over the mining areas lyin’g immediately
he syndicate

will sink a shaft near the dividing line to cut the Thomp-
son roll, the distance to be sunk being estimated at about
350 feet. Mr. A. A. Hayward, one of the vendors, is in
charge of the work, which has already been commenced.

Renfrew.

The advertised sale of the C. H. North properties did
not come off on the 27th December. Instead, an arrange--
ment has been made by a syndicate (composed of Evan
Thompson, Charles Thompson and D, A. Macdonald) to
pay off the indebtedness, aggregating about $5,000, and
take over the mine and appurtenances, Mr. North to have
nine months in which to redeem the property. Further
conditions and stipulations are in the agreement, and if
carried out this district will once again come to the front
as a producer.

Waverley.
For the first time in twenty-five years the product of
this district has reached the 2,000 oz. mark. Since 1868

there has been no year when the product was in excess of
2,000 ozs., and since 1877 the annual production has
been less than 500 ozs. The total for 1893 has been en-
tirely the product of the West Waverley Gold Co., Ltd.,
and amounts to 2,108 ozs.

Quebec.

Templeton.

It is reported from a reliable source that the Amster-
dam mine (De Nederlandsche Phosphaat Maatschappij)
will entirely abandon their phosphate mines in this dis-
trict which are equipped with a large machinery plant,
boarding and dwelling houses.

The Wallingfordt property is tuming out [arge quantities
of good sized crystals daily. The veins, eight feet wide,
continue in regular width to the depth and in the
horizontal. Eight men are steadily employed in the
mine ; five men are trimming mica for a Boston electrical
concern. This mine is considered by experts to be the
richest mica mine in the township of Templeton up to
date. ’
e 375

Mr. A. Pullan, from Montreal, is working the Perkins
property, lot 18 in the 8th range. The mica deposits so
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far discovered are reported to be very promising.  Five

men are employed.

Me. Hotchkiss is working with ninc men on the south
half of ot 14, Considcmhﬁ: quantities of mica have been
taken out of different veins, but no particulars are to
hand,

Negotiations are pending with Eaglish people re sele
of the Ferguson lot 4 in the gth range. This property
shows four large duposits of mica, which were worked
with success in the summer of 1892,

Eastern Townships.

We learn that work has been resumed at the Albert
coppet mines, Capleton,

Ontario.
Lake Nipissing.

The white mica mine of Mr, John Mackay, Lot No. 9,
15t Concesston, Towaship of Calvin, is meeting with great
success in the depth. The original vein of a coarse granite
had on the surface a width of about § fi,; this vein has
been followed by a shaft to 20 ft. depth, and it was found
that it widens out gradually to a width of 14 f1., the
horizontal exteasions being of regular character.  The
crystals are of a greenish eolor, inil jonally
dark spots, probably tourmaline, but it has Deen observed
that towards the depth these spots seem to -Iisaplmr.
Further development work will show whether this will be
verified.  The daily average output amounts to 150 Ibs,
of perfect crystals,” This mica 15 now being trimmed,
and averages 20 to 237 of 2 x 2 up to 3x 5 and over.

Sudbury District.

We are pleased to learn that the Drury Nickel Com-
pany commenced operations again on the 2nd inst. under
the " direction of Mr. R. P\ Travers, liriuidalor, with a
force of thirty men, after being closed down for several
months.  The men are to be paid all arrears of wages on
the 20th.  This is a bit of good news.

The plans have been prepared and work will soon
commence ona new vertical shaft in the Copper Clff
mine, as the present inchined shaft runs away from the
principal ore beds,

Fifty men were laid off through the Evans Nickel mine
<hutting down at 11 p.m., 23rd Dec., on account of cold
weather, and o enable Capt. Davis to have the main
shaft cleaned out for the purpose of putting in the diamond
drill 10 test for ore below the fifth level.

British Columbia
Slocan District.

The Nelson and Fort Shepherd Railway began run.
ning a regular train service about the 203; December.
Both the Revelstoke and Bonner’s Ferry routes had been
closed by ice some weeks before and the Northport and
Robson route was also blocked some few days before the
N. & F. S, opened.

There is now uninterrupted connection with the out-
side world, and ore is being shipped regularly,

From December 215t to January 10th 1,511,172 1bs. of
are were shipped from Kaslo to the smelters in the
States

The sleigh road from the mines to Kaslo has been in
fine condition and about 45 to 50 tons of ore are arriving
daily at the whaives in Kaslo for trans.shipment to the
States.

The Freddie Lee, Mountai~ 7% | Noble Five, Idaho,
\Vashmg}on. Rico, Blue Bud, Dardanclles, Antelope,
Slocan Star, Northern Belle and several others are all
wmmng ore.

The Surprisc claim was sold 10 a Mr. Ferguson of
Chicago, for $60,000; one-half cash. ¢

Notice has been given that application will be made to
the Legislative Assembly so as to permit of the Kaslo-
Slocan Railway being constructed with a narrow guage.

Notice has also been given that an application will be
made to incorporate another company to build a Kaslo-
Slocan raitway, This 1 virtually the C.1%R., and it will
be a fight as’to who will contro) the Kaslo route, the
Great Northern or the C.P.R.

The clearing of the.right-of-way for the Kaslc-Slocan
Railway is in great part finished and the company’s
agent at Kaslo has publicly and emphatically stated that
the line will be in running order by August 1st,

Fverything outside of the mines is quiet ; everybody is
waiting for the spring. The ore shipments are making a
guod impression on outsiders and money is already looser.

Nelson District. :

Mz J. |, Jordan, M.E., the new manager of the Hall
Mines “(LAd?), has artived at the mines.” He has been
employed in a gold mine near Cape Coast Castle, in the
gold coast, W. Africa, also in mining in Mexico and
Spain,

.

Matters appear to be jogging along very well up at the
Silver King, There are at present some twenty-five or
thirty miners at work, in addition to the surface gang.
All of the undergronnd work has so far been done by
contract, and judging by the reports, those who have
taken the work up have done very well.  The contracts,
which are nearly all along the line of development work,
arc let by the foot, and can be terminated any time the
management considers a sufficient amount has been done
in that particular direction. The woth up to date has
given the most satisfactory resulte.  The main lead has
been uncovered at various points for 2,000 feet, and so far
the greatest part of the work has been done in ore,
Nothing in the nature of a well defined wall has as yet
been located, though it 1s expected that these will come
as depth is gained, The work has opened the mine in
excellent shape, and several hundred miners could be put
to work at any time in the futre that the company may
think best, Drifting has been done each way from the
winze that conncets the upper and lower levels,  These
drifts are forty-five feet long and are in solid ore.  Two
new contracts have been let 1o carry on this drifting to
some further extent.  There is a tunnel in about sixty
feet near the line between the Silver King. and the
Kootenay Bonanza, which shows good ure, as does the
fifty.foot shaft sunk on the Bonanza. About thirty feet
lower down than the mouth of the lower level, a shaft has
been sunk from which ore is being taken out.  Of the old
levels, the upper one is in 240 feet, and the lower one
must be in nearly 700 fect.  There is an incline connect-
ing the upper level with the surface, and a winze connect-
wng the two levels.  The greatest depthis gained in about
300 fect below the sutface. A portion of the work will
consist of stoping out the ore between the two main levels,
The surface gang is busy cribbing up an ore dump, in
which this output will be put until sorted for shipment.
St present the ore is being sorted quite closely asit is
broken down and will require but little more handling
before being sacked.  From present indications the desire
is to get the minc in shape for the working of a heavy
force of men when the teamway is.constructed.

The trustees of the Nelson Hydraulic Company have
unlimited faith in the gold producing nature of their pro.
perty. They have determined that the spring will find
them in a position to commence working, although all the
{m.-fcm-d stack offered for sale has not been disposed of,

WVith this end in view they have purchased some 80,000
feet of lumber for the flume, sluice Loxes and building,
The lying timber on either side of the flume is being
cleared for a total width of seventy feet, to prevent acci.
dents by fire or falling timber.

Trail Creek District.

Early in the season private parties started and the Gov-
emment completed a wagon road from the town of Trail
to the mines, seven miles in length. It was built on
business principles, and lhnufgh costing but $3,000 isa
good soad.  The first heavy freight hauled over it wasa
boiler, engine and Busleigh' drill for the \Var Eagle mine.
Ten thousand dollars were spent, or misspent, on that
property, and the result was two long tunnels withou*
ore, and the company dropped the bond. During the
fall the same companf, or part of it, again took hold of
the property, and under proper management a continuous
ore body, 8§ feet wide, carrying $40 in gold to the ton has
been found and followed. ~ A small force is warking and
will work all winter.

In the early part of the year the shaft on the Le Roi
was cxtended to a depth of 200 feet.  During the summer
Jevels were run from the botiom of this shaft 70 fect each
way. on the vein, expusing a large ore body of beuer
quality than at the surfage. Water cowming in too freely
to handle with windlass, the mine was allowed to fill up.
During the fall the company commenced shipping the
dump and some surface ore, and the results were so good
that hoisting and pumping machinery were put in and
winter supplies laid in for thirty men and tiree teams.
It is the intention to both sink and drift and to ship ore
extensively all winter.  Up to date the shipments aggre-
gate 250 tons.

A bond was taken on |thosic by some Spokane
parties carly in the summer, and about ‘$4,000 was spent
n exploiting the property.  They had varying success,
but at the end had a nice vein of very good ore.  Owing
to the financial stringeney the work was stopped.  Sixty
tons of the ore were shipped early in December, and on
the zeturns depends its future as 2 shipping mine.

_On the Nickle Plate 50 fect has been sunk under the
difficultics of lack of money and abundance of water.
‘The-vein is a small one (about 28 inches wide), but carries

the richest pyritic ore in the camp, averaging $11§ in
old per ton.” One carload of the ore was shipped earl

ﬁl December, but the retumns Imvf: nut yet heen received,

The owners propose to work a sulll force all winter.

‘Two men worked steadily all swmnier on the O K, and
the result is a tunnel about ‘150 feet long and an uptise of
about 70 feet.  The vein is a continuous one and the ore
all pood, with some spots of marvellous richness. This
vein has been developed, and the owners supported by a
hand mortar, about $4,000 being ** milled * in the mortar
during one weck in September. ~ On the dump there are
about 250 tons of ore, which if the weather allows, will
be shipped this winter to the Tacoma smelter.  There
are many new and wld combinations of ore in this mine,
namely, free gold with copper pyrites, free gold in massive
ralena, frec gold in zinc blende, and occasionaly a com.

hination of lﬁem all with a dot or thread of native silver.
What this vein inay carey at a great depth is beyond the
knowledge of the experts, but all arc unanimous in the
belief that it would be a good thing to have in the family.

Fort Steel Division.

The scason of 1893 has shown a marked improventent
in the number of prospectars and the number of recorded
focati The claims 42 in 1892 against 175 in
1893.  Free miners’ certificates, 78 in 1892, against 284
in 1893. The shut down of many of the mines across the
border deprives many of the prospectors who come in
here of making a grub-stake this wanter 3 but in the near
future we hope to have mines of our own, where men
can get grub-stakes to prospect in the country they
work in.

The serson » placer mining has been much the sawe as
of late {'cavs. he Chinese on Wild Horse Creck have
seemingly made the same amount of money, and the
usual contingent left for China. The claims owned by
Mr. Griffith were bought from him this summer by an
English company. This syndicate put in good machinery
and ran the claim all the summer under the management
of a competent hydraulic miner, Mr. Beaston of Cali-
fornia, c company had a lot of trouble getting the
claim in_shape to work, the former owners seemingt
having allowed the claim to run itself, and the summer’s
work was chiefly making sluices, laying pipe and clearing
room to pile boulders in the future. The clean-up was
faitly good, and fully justified the supposition that thic
claim, fiazd nr as jt is, with a good ga-ahead summer's
work, will fully justify the sharcholders in their outlay of
capital.  We should judge that the clean-up of “the
vatious companies would amount to $30,000. On the
Moyea river there are about ten_men working, who scem
to make enough out of the ground to buy whiskey withany-
way, An application has been made by A, W. Mc.
Vittie for a lease of ground on Palmer’s bar, the idea
being to bring on water from the Moyea and to run the
fine gravel on the bar through an hydraulic elevator.
This scheme should be a good one, as the outlay on the
ditch would only be about $5000, and there areat least
100 acres of gravel on which the Ciiinese make from 25
cents to $1.50 a day.

Vancouver Island.

The .shirpmc:nls of coal for fast year, notwithstanding
duliness of trade in American markets, show a substantial
increase over former years. The figures are: New Van-
couver Coal Co,, 1893, 388,649 tons, against 375,834
tons in 1802, or an increase of 12,815 tons; Union Col-
liery Co., 1893, 126,438 tons, against 93,826 tons in 1892
Wellington Collieries, 1893, 312,573 tans, against 276,118,
an increase of 36,455 tons. The East Wellington Col-
liery for a portion of the year was closed, but its ship-
ments were between 15,000 and 16,000 tons.

Miscellaneous.

The shipments of gold dust from this province, as re-
ported by Wells, Fargo & Co., show a dectease compared
with 1892 of $26,349.92, the figures being as follows:
1893, $302,340.57 5 1892, $328,690.49.

The Consolation placer mine on the Big Bend average-
ed last season about $12 per day to the man, and the out-
put is reported to have been over $20,00.

O | o

‘Watertight Shaft Walling with Stone Cribs. —At
the Government colliery at Osterwald, in Hanover, sand-
stone rings made in 10 segments have been used for a
deep smkmg instead of cast-iron crihs. The joints are
wedged with wood.  These stone cribs are considerably
cheaper than ¢ast iron ones.

Tmsi}e Tests of Winding Ropes. — A. Kas,
Ocsterretihische Zeitsihrift fur g‘zrg-und Huttenwesen,
has experimented at considerable length with different
kinds of winding rapes, the ropes being cither (1) new,
(2) old but unfrayed, or (3) fmred, this last class being
again subdlivided according to the position of the broken
strands.  The experiments showed that the tensile
strength of the rope was not,as is frequently supposed,
diminished by the twisting together of the different
strands, but that the opposite was the case, the tensile
strength Lei g slightly increased.
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- CANADIAN COMPANIES.

Boston Bar Gold Mining Company has been form-
ed, with headquarters at Vancouver, B.C., to obtain by
purchase or otherwise, and to hold at or near Boston Bar
on the Fraser River, British Columbia, mines or minet‘als,
and to carry on the business of miners of every description.
Authorized capital, $50,000, in shares of $10 each. The
directors are: Daniel R. Young, Vancouver; A. F.
Griffiths, Vancouver, and Wm. R. Robertson, Vancouver.

British Columbia Mining and Manufacturing Co.
Bas been formed with a capital of $100,000, to purchase
from Hubert Kossuth Lee aﬁJ rights, patents and privileges
now owned or held by him in connection with certain
mining machinery, and to manufacture and sell the same
and to carry on' the business of manufacturers of and
dealers in all kinds of mining machinery ; also to acquire
mines and to carry on the business of miners. ead
office : Vancouver. Directors: Wm. Ritchie Robertson,
A. F. Griffiths and D. R. Young, Vancouver; H. K.
Lee and Donald McPhee, Montreal.

Northern Belle Mining Company has been register-
ed at Victoria, B. C., with an authorized capital of
$250,000, in shares of $10 each, to carry on the business
of mining and milling. Canadian office, Kaslo, B.C.

Victoria Chemical Co., Ltd., has been registered at
Victoria with an authorized capital of $100,000, in shares
of $50, and headquartess at Victoria, B.C., to acquire and

take over as a going concern the business of chemical |

manufacturers, now carried on byﬁ[ohn W. Fisher, J. A.
Hall and Frederick Moore, under firm or style of Victoria
Chemical Company, and to carry on the business of manu-
facturers of muriatic, sulphuric, nitric and mixed acids,
explosives, chemical manures, sulphate of copper, sulphate
of iron, nitrate of lead, soda crystals, bi-carbonate of
goda, alum, and all kinds of chemicals, the chemical
treatment of copper and other metallic ores, and the dis-
tillation and treatment of coal tar.

Pacific Brick Company (Ltd.)—Capital, $20,000, in
shares of $20. Cana.ian office: Vancouver, B.C.
Directors : Charles A. Beals, James Stokes, George
Hartley, Vancouver. Formed to carry on the business
of manufacturers of brick, tile, terra cotta, sewer and drain

pipe and pottery, etc.

The Victor Gold Mining Co. of Gold River is ap-
plying for charter of incorporation to acquire certain gold
mining property at Gold River, near Chester, Province of
Nova Scotia. Directors: J. T. Burgess, A. G. Cunning-
ham, Walter G. Brookfield, Geo. S. Campbell and A. N.
‘Whitman. .

The Kootenay Hydraulic Mining Company was
the first to acquire placer ground in the Pend d’Orielle
section of the Nelson mining division of West Kootenay.
The first claims (three in number) extend from the Col-
umbia river up the Pend d’Orielle river for a distance of
a mile and a half. - -Afterwards other claims were leased,
and now the company controls all the ground on the
north side of the river as far up as the mouth of Fifteen-
mile creek, or a total distance of nearly fifteen miles,
following the sinuosities of the river. The company first
put in a saw-mill to cut the lumber required for flumes,
¢ then built a wagon road over which to haul the lumber.
A shaft was sunk on one of the ¢laims to a depth of 100
feet without striking bed rock. Several tunnels and
drifts, as well as prospect shafts, were also run or sunk,
in all of which, without exception, gold was found. The
wagon road runs from Waneta, on the Columbia, to
Twelve-mile creek. From Twelve-mile creek to Fifteen-
mile creek the road is but six feet wide. .

" A flume was built from Sixteen-mile creek to the bar
at the mouth of Fifteen-mile creek, where the company
made the first attempt at hydraulicing. By the time the
pipes and ptessure-gox were gotten in place the season
was so far advanced that the water supply was so low that
the sluicing could not be carried on to advantage. Every-
thing, however, is in shape for the high water which is
sure to come in March. The returns were so good that
the company erected a commodious building for a per-
manent camp at that point.

Work is now progressing at Seven-mile creek, where
two pressure-hoxes will be put in, so that Brown’s bar
.cim be worked at two different points. By the time the
snow disappears there will be ample water, as it is brought
from both Seven-mile and Nine-mile creeks. A large
house has also been erected at Seven-mile creek for a
permanent camp, and the headquarters of the company
will be there from this time on. Other necessary build-
ings, like blacksmith shops, ice houses, and stables, have
also been erected there. During the fall, when the water
was very low, a little sluicing was done at Seven-mile,
and the returns indicate that the gravel is rich.

The Kootenay Hydraulic Mining Company has already '

expended nearly $80,000 in developing its ground, and
during the coming spring a large force will be employed
_in bringing water from the main Salmon river. This will

reﬂnire the building of a ditch from Sixteen-mile creek to
Salmon river, a distance of between three and four miles.

When the work is completed the water supply will be
ample for sluicing every month in the year, while now
the creeks supply only enough to work about four months.

Gold and Silver Mining in British Columbia in 1893.

The past.- two years have witnessed a renewal of in-
terest in the alluvial deposits of the Province, and
especially those situated in Old Cariboo. Here hydraulic
mining on an extensive scale with modern appliances has
been introduced. On.the Quesnelle Forks, in the horse-
fly country, and on the creeks surrounding Barkerville
much capital has been invested in the opening up of new
claims. During this winter hundreds of tons of hydraulic
pipe are being hauled to carry the water to the *‘ giants
that will tear down the banks and wash the gold. At
Slough creek large engines and pumps have been placed
for the purpose of sinking the shaft to bedrock, now the
surface water drain has been completed. It is beyond
speculation that in all these sections good results will be
obtained, for. previous prospecting has developed the
presence of good pay. Cariboo is undoubtedly the most
attractive field for hydraulic mining on the continent, and
those who know the district well believe that in a few
years the output will be climbing up to the total of its
best former record. There s plenty of ground remaining
for development, and veteran Caribooites believe that
energetic prospecting would discover virgin fields perhaps
as 1ich as those which were worked in the old days.
With the completion of a railway into the district the
chances are that prospecting of the country north and
east of the famous Barkerville district would be renewed,
and many important discoveries made.

‘In the Cassiar, Omineca and Yukon districts there are
many streams that would pay good wages with cheap and
rapid transportation near at hand and cheaper supplies to
be had. Several of the old bars and benches of the
Fraser, east and north of Yale town, are being opened by
hydraulic and other methods. Placer mining 1s still being

.carried on in the Granite Creek, Kettle River, Big Ben

and Bridge River districts. On Vancouver Island, on
the west coast, several creeks pay small wages. Another
attempt is being made to woxﬁa the black sand deposits
on the beaches of the northeast coast of Vancouver
Island. .

" Outside of Kootenay district, little is being done to de-
velop the gold quartz ledges except the work on the
recently discovered ledge in the Alberni district at the
head of China creek. It will shortly be known whether
this field will prove a profitable one. The great cost of
supplies and labor in the Cariboo district has hitherto

prevented capital being expended there, as the ledges so

ar prospected do not carry gold in rich quantity.

he year just entered on gives promise of being a
memorable one in the mining of gold and silver in British
Columbia, for profitable results will give confidence to
capital, and investments in the various branches of the
industry will be made on a scale hitherto unknown but
long sought. During the year past the resources of British
Columbia have received a valuable addition by the de-
veloﬁments which have taken place in the mining regions
of the Kootenays. As might have been expected, the
greatest amount of work has been done in the Ele:can lead-
silver region. The promise, of better transportation
facilities earlg' in the spring served as a stimulus to pro-
duction and development, and as a result the tally sheet
for the year shows some very encouraging figures. From
about twenty producing properties in the Slocan the cus-
toms returus for the year show that ore to the attested
value of nearly $125,000 was sent out to the various
markets of the United States. In connection with this
output must be considered the fact that some $50,000
worth of ore has been mined in addition to that shipped.
This was taken out during the summer and fall and left
on the dumps until the opening of sleigh roads afforded
easier and cheaper means of transportation. At Kalso
from 600 t0.700 tons :of ore were piled on the wharves
awaiting the opening of the Nelson and Fort Sheppard
railroad.

As an example of the wonderful richness and extent of
some of the leads in the Slocan country may be cited the
Slocan Star. On this property recent discoveries have
resulted in placing in sight, according to the estimate of
an expert, some. 12,000 tons of ore which should net the
owners over $100 per ton. A number of other properties
have showings of ore ranging up into the hundreds of
thousands, and most of the smaller are looking well and
showing up more or less oré. Several companies inter-
ested in transportation have had estimates made by experts
with a view to ascertaining the probable daily output of
this section under favorable circumstances. The lowest
figures which have resulted from these inspections are 350
tons daily for a period of 18 months to come. When it is
remembered that the sworn values on the Slocan oatput,
made for customs purposes, run to an average of over
$150 per ton in leax and silver, some idea may be formed
of the great wealth contained in this section.

At Ainsworth a considerable amount of development
work has been done and several good shipments have
been madg,.chiefly from the * No. 1.” Among the recent
discoveries at- this point may be noted a strike of 84 feet
of clean galena on the Little Phil and Black Diamond..

The Toad Mountain District maintains nearly the same

ition held at the first of the year. The Hall Mines
ompany has ‘taken the Silver King properties in hand,
and a force of men are.now éngaged in development work
which will enable the company to put on a big force of

men in the spring. A tram line will bring the ore from .

this property down to Nelson for shipment. There are a
number of good claims on the mountain, which may be

_expected to go ahead under the stimulus of a big pro-

ducer in the vicinity.
On the Salmon river and its tributaries, and along the
Pend d’Oreille river, a considerable amount of placer and

hydraulic ground has been taken up by various companies
during the year. Enough work has been done on. these
to demonstrate beyond a doubt that glacer gold in paying
quantities can be found all through that portion of the
Kootenay country. e

In the Trail Creek section the character of the ore
changes to a considerable degree, and a sufficient amount
of gold is found, in connection with other metals, to de-
fray the working expenses. The Le Roi and other claims
in this district sent out about forty tons of ore per week
for some time during the fall.

In the Duucan river country the results have not been
so satisfactory. Owing to its remoteness from transporta-
tion facilities, and the difficulties in the way of prospect-
ing and’development, but little was done in this section
during the year. There is no doubt but that the district
is extensively mineralized, and future results may prove
more satisfactory.

The Lardeau and Trout Lake section of the Kootenay
has made good progress during the year. The majority
of the claims in this part of the country have yielded very
encouraging returns for thé amount of development work
done. In several instances sufficient capital has been
secured to open the leads in proper shape. The Black
Prince and Silver Cup, two of tg: best claims, are in
good hands, and a force of men will continue to work
them all winter. A number of miners turned their atten-
tion to placer di%gings in the Trout Lake country, when
the slump in silver came, and enough work was.done
along this line to make the fact plain that placer gold ex-
ists there, but whether in paying quantities or not remains
to be demonstrated. : -

In East Kootenay very material progress has been made
all along the line. Old claims have been developed with

ood results, and a number of new and favorable looking
Focations have been made. The ores of this section while
not of such high grade as those further south and west,
appear in strong, well defined leads, which give every in-
dication of permanency.

Generally speaking, the year 1893 has demonstrated
that this portion of British Columbia contains vast areas
of valuable mineral deposits which will from now on add
a steady and ever-increasing stream of wealth to the out-
put of the Province.

[y P —

A Primitive Smelting Furnace.—Robert Peele, jr.,
(School of Mines Quarterly) describes a primitive smelting
furnace in use Ly the Indians of Central Bolivia, for
smelting silver ore. It is called in the native Quichua
language ¢ Huairachina,” meaning literally a place where
the wind is utilized. It is built of fire-clay, is usually
from 30 to 34 inches high, and has an irregular oval cross-
section, the inside dimensions being 4 or 5 inches by 8
inches. The inside height, from the bottom of the
hearth to the edge of the open top is generally not more
than 26 inches. Near the bottom of the farnace there
are two main fire openings with wide lips, placed opposite
each other on the longer sides of the oval, each six inches
wide by three inches high. On one of the shorter sides,
and a little below the level of the large holes, there is a
smaller opening 2} inches dia.'which serves as a tap.
Ranged above the fire doors are three rows of 2 by 2%
inch air holes on each side of the furnace, and below each
of these is moulded a small lip of clay. The first row
from the bottom comprises four holes, two on each side :
in the rows above there are three holes on a side, all
being placed symmetrically and exactly opposite one
another. It is usnal to set the furnace on a rock or built
up base, 15 to 18 inches above the ground, and in such a
position that the air holes on the two sides are in the
direction of the prevailing wind. No artificial blast is
employed ; the ave Indian has time enough to wait
a favorable wind. e fuel used is a ﬁood quality of
charcoal charged in alternate layers with the ore in the
proportion of about 1 to 1. The materials treated are
galenas, as well as zinc-blende and pyritic combinations
and those containing the high grade sulphides, such as
ruby silver, gray copper, silver sulphide, etc. Argenti-
ferous galena is smelted without flux, and is itself used as
flux for the other base combinations or dry ores, by mixing:
with, the latter. The proportions vary greatly, without
much regard to regularity of working, though the ialena
generally forms about 5o per cent. of the ore charge.
The main point with the Indian is that his flux shall run
well in silver so that when he has sufficient galena at
hand he loses nothing by a generous admixture. High
grade galenas are much prizes, and are often transported
long tigj:tances to mix with the more intractable sul-

hurets. In the absence of galena ‘* asendrada” is used
or fluxing ; this is an impure litharge obtained fron} the
native cupelling furnaces and also carries some silver.
In Crreparing the ore for the furnace it is broken pea size
and well mixed with the flux. This would, says Mr.
Peele, appear to be a very crude method of smelting but
upon the whole, the.results obtained are fairly and
attest the skill of the native operator. Samples taken
from old slag piles often run as low as 6 to 9 ounces of
silver per ton, though assays have been known to be as
large as 30 ounces. It must be remembered that the
capacity of the furnace is extremely small, say from 50 Yo
150 pounds of ore in twelve hours, depending upon the
force of the wind and the tractability of the ore, and that,
therefore, only rich, carefully selected material is worked.

In 1545 the Cerro Rico de Potosi (Rich Mountain of
Potosi) was discovered, about 30 miles from Porco, and

‘the Huairachina was immediately introduced, forming for

years the chief means of extracting the silver from the
ores of- these wonderful miries. It has been estimated .
that, between 1545 and 1572, not less than $250,000,000-
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worth of silver was produced at Potosi from these fur.
naces. fut, as the rich sutface ores were exhausted, the
little wind furnace had to give place to the amalgamation
process. . i

The Indians about Porco, who still adhere to its use,
make a scanty living, either by working stolen ores or by
sorting over and re-sorting the old waste dumps of the
mines which formerly were so productive. With infinite
pains and labor they collect small bits of good mineral

Test Chamber for Showing and Measuring tne
Indications Given by Gas. Testing Apparatus—1'rof.
Clowes (Sonth Wales Institute of £ng descril
an improved form of test chamber, 1t is a wooden box
about 20 inches on the cdge and made gasdtight by
running melted parratine wax over the surface «nd joints.
‘The front has a plate glass window, let in at a convenient
height for observing a safety lamp or other form of testing
apparatus. At the top and boltom are large square

which have escaped or which, 1 1o large
picces of barren rock, way have been thrown upon the
dumps as worthless,

- i

Progress Made in Coking.—-Mr. R. de Soldenhoff,
(South Wales Instunte of Engineess):  The writer
reviews (he state of manufacture m the past and refers
to the progress realired under two heads, one refering
to the A arucle to be | 1, and the other
to the y 1n f: Referning 10 the first,
what had been done generally was to reduce the coal in
sire, or 1 other words 1o crush ity or to separate the
smallest of the coal—that 1s to say, such as would pass
through a screen with holes of 35 of an inch in diameter
and downwards-——from the larger coal, and to use only the
finest for the manufacture of coke.  The (ﬁucsnon which
was not perhaps absolutely settfed was whether at was
necessary to drantegrate the coal to the state of powder
w order to produce good coke. His own view of the
matter was Ilm as long as the bitununous coal was w a
granular state not exceeding 5%, 1t would produce equally
good cake as when 1t was ground to a powder. It was
well known that coal 1 a powdery state, when dry,
wasted conviderably by being blown away from the trams,
and through the charging holes during the charging of the
oven, more when charging the coppée ovens.  There was
no doubt also that the yickls in coke were lower with
very finely crushed coal than otherwise, In most cases
in the present practice the small coal had to be washed
with a view 10 obtaming a good cohe. The principal
object of washing the coal was to separate the impurities
from it in the shape of shale and pyrites.  The washin,
machinery was very efficient, and it was not an isolates
case to see very du?’ coals producing good clean coke.
It should be stated afso that the washing processes, so far,
had not been as successful in climinating the sulphur as
they were in climinating the ditt, In sulphury coals—
that was to say, coals containing from 1°5 to 2 per cent.
and above of sulphur—~only a small portion'was eliminated,
s.«z from X to 35 per cent., in the process of washing,
which at first sight appeared strange, because the speciic
gravity of the pyrites was at least four times that of coal,
The real difficaity experi d in climinating the pyrites
was in consequence of friability and mode of cleavage.
The pyrites divided into small’ flattened little specks,
which, owing to the law of copolasty, float on the surface
of water, and therefore were carried with the washed
coal.  The writer then enters at length into the second
point of improvements realized, namely, econonty, which
could be obtained in four ways :—1st, To reach a higher
daily, weckly or yearly make; 2nd. To attain the highest
possible yield; 3rd. To reduce the cost of making the
article; 4th, To utilize the bye-product, or in other

penings, closed by zinc trays in a water-seal ; these serve
for introducing the testing-apy and for renewing
the fresh air withi the chamber. A light flat board
hangs from a bar pivoled in the right hand’ top corner of
the chamber ; this board, when swung by means of n
handle on the outside, produces a eapid and thorough ad-
wixture of air and gas when gas has ‘wcn introduced into
the chamber,  There is a small opening above for intro-
duction of gas into the chamber, and a similar opening
betow for the escape of the air displaced by the gas.

When a mixture of air with a known percentage of gas
is to be p lin the test chamber, the requisite volume
of gas is forced into the chamber from a ga‘-\whlcr. The
required quantity of gas is secured by pouring from a
measuring vessel a volmoe of water, equal to that of the
;iaq required, into the top of the gas-holder.  This water
displaces the requisite volume of gas from the holder, the
light gas Imsiu by a flevible tube into the upper part of
the chamber.  The heavier ait escapes from the bottom
of the chamber by a small outlet trapped with water.
The air and gas in the interior of the chamber are then
thoroughly mixed by swinging the miaing-flap for a few
seconds. * The lamp to be examined is introdiced by
o?cning for a few seconds the large uperture at the bottom
of the chamber, and the flame-cap can then be carcfully
examined and measured by observing it through the
window. It has been fuun(f\ that a considerable number
of observations on different lamgs may be made without
matetial alteration of the atmosp ing,

The chamber is of exactly 100 litres capacity, and the

is

The Relative Value of Charcoaland Coke in Blast-
F e Practice,~E. Belan} (Stakl! wund Esen)
points vut that in order to estimat¢ the working value of
4 fuel in the blast-fi ¢ the cubic + ¢ the sone
of combustion must be taken into consideration, as well
as the rapidity of the combustion; as the greater the
quantity of heat winch the unit of fue. sroduces when
burnt in the umt of ume, the tess will b the luss of hieat
n the same penod, and the greater will be the quantity
of heat.which will be available for nlrsorluion by the
charge, Consequently, with different fuels, the ~least
quantity requited for a given pu pose will fall to that one
which, in_the unit of time, develops the maximum
quantity of heat.

The heat deseloped by the unit weight of fuel in the
unit of time depends (1) on the size of the surface exposed
to the action u}lln: blast, and (2) on ils relative combusti-
bility.  This latter depends on' the state in which the
catbon is present, and is in inverse, though undeternined,
ratio to its specific gravity,  Further, the more combusti-
ble a fuel is, the more of it will be L unt away in a given
time, and_the greater will be the surface exposed to the
blast during that periv. 3 consequently, combustibility
and eaposed surface ate relatively identical,

In. discussing the relative advantages of charcoal and
cokg in blast-fi work for the productivn of pig iron,
the author remarks that the relatively lower quantity of
heat developea by the coke in the unit of time fwhich
consequently necessitates the use of a larger quantity of
fuel) is one 'of the chief causes for the poorer quality of
the pig produced when coke has been used, than when
charcoal has been employed.  Ifit were possible to obtain
the coke in as volumin. us a cond as the ch U
the results obtained would probably be similar.

On the Use of Water Cs.cridges. —In_some experi-
ments made at the collicri~s of the Bonifacius and Zoll-
vercin Associations, in the case of cight shots in which
the ite was surroundec by water, part of the bore-

measurement of the gas for the ¢
Si“,‘ll’l"'
he chamber is tmounted on legs, which raise it when
it is standing on an oxdinary bench or table to a conven-
icent height for observations. It is colored dead black
inside to facilitate the observation of pale caps, and is
used in a perfectly darkened room, or by ing the
head with a black cloth as when using 2 photographic
camera, [t renews its atmosphere in the course of two
minutes if simply allowed 1o stand with the large apertures
above and below open ¢ this time is much lessened by
swinging the mixing-flap while the apertures are open,
The mixing-flap has recently been cut away in front, so
as to allow the lamp to be introduced before the gas is
admitted to the chamber and the mixing is affected 3 this
is found to be unnecessary in practice, as it does not affect
the result areived at s bit it is frequently convenient to
run through a series of tests with different percentages
without removing the lamp from the chamber.
By means of the test-chamber the author has made
ive experiments 1o test the relative
delicacy of different forms of gas-tzsting safety-lamps.
He has also mbula’tcd their indic‘mions. Mr. Grundy has

words, to utilize the surplus gases, ete., ping through
the chimney.  As to the yields of the various ovens he
quoted statistics showing the result of the yearly working
of copy &e ovens in cmntarison with Welsh ovens. The
average quantity of coke made in 72 cop{)ée ovens for
a year showed 1,039 tons weckly. [n 172 Welsh ovens,
the average quantity made was 1,080 tons weekl{. or
nearly 6 tons 6 cwt. per aven per week for the Welsh
ovens, and 14 tons 9 cwt. per oven per week for the
coppée ovens.  With coppée ovens at Ebbw Vale some
ten years latea the comparative results were as follows :—
Make per weck,

1yer mén. P\'ield.
ons, Cwt, er cent,
Coppée ovens. . 11 63°
Wc‘;mven... . . 6'3s 58‘33

Looking at these results it was found that the weekly
make of the coppée ovens was nearly double that of the
Welsh ovens, whilst there was a difference in yield in
favor of the coppée ovens of from four to five per cent.
Comparing the mode of working the Welsh, bechive, and
coppée ovens, it was cvident that the coppée oven was
the cheapest to work, and it would be sufficient to say, by
way of comparison, that the cost of fabour in connection
with coke-making in the coppée oven in many places was
on an average from 5%d. to 8d. per ton-of coke, The
bechive oven was the most expensive on account of the
mode of taking the cuke out of the oven by hand,  As to
the fourth point—the utilization of waste gases, viz.,
(a) the generating of steam by applying waste gases to
the boilers 3 (4) the collecting ans extracting of the bye.
products—we hope to refer more fully in a future issue,

and the ions given by
Liveing’s Electrical Indicator by meaus of the test-
chamber ; and other inventors have applied it to the
examination of special forms of gas-testing apparatus.
‘The chamber has uniformly proved itself most convenient
for these purposes, and_has worked with entire satisfac.
tion and perfect ease. It is undoubtedly of advantage to
place oncat centres where those engaged in gas-testing may
not only verify the indications of their ges-testing appar-
atus, but also accustom themselves above ground to the
appearance of different percentages of gas as shown by the
testing apparatus.  The chambier has hitherto been:made
of wood, with detached legs for convenience in packing
and in travelling.  Messrs, W, J. Fraser, 98 Commercial
Road East, London, are now™ preparing a chamber in
metal, which will naturally be more costly but also more
durable.
. ———

Modern Formation of Veins of Pyrites.—Dr.
Fleitwann ( Chemikerzeitung V1. 47) has made the
following interesting ohservations: A covered, brick
built cesspoot has been lined with a coating of red clay in
order to make it watertight. This plan answered well
only for about two years, after which it failed, and the
cesspovl was abandoned. It was then found that the
clay, formerly red, was quite white, and inall directions

d by veins of pact pyrites of 1 to 4 milli-
metres thickness. The iron peroxide, through the action
of the ammonium sulphide of the sewage, had been trans.
formed into iron sulphide, which, through molecular
attraction, had accumulated in these veins.

holcslllcing in rock, and the remainder in coal, fire was
observed on each ion, this being ionally accom-
panied by showers of sparks, thus proving that the use of
water is nol a sovercign specific under all circumstances
for the prevention of explosions duc to shot firing.

Utilization of the Va; of Carbonization of
Wood.—In the United States, increased attention is
being given to the utilization of the vapouts arising from
the carbonization of woud in connection with the pro-
duction of charcoal for iron works, and there is a great
demand for acetic acid so obtained for the manufacture
of white lead,

PHOSPHATE LANDS FOR SALE

AT REASONABLE PRICES.

5)660 ACRES OF GOOD PHOSPHATE PRO.
! PERTIES, Address:

A. BENSON, '

Buckingham, - Quebec.
W. £, HARRINGTON. L. W. HARRINGTON
CONTRACTORS

FOR

DiamonD DrRiLL Wonx.

PROSPECTING MINERAL LANDS A SPROIALTY.
Twenty-seven years in the business and over thirty
miles of Drilling completed.
ADDRESS either

M. E. HARRINGTON & SON,
ISLIPEMING, Marquette Co., Mich,.
MANSFIELD, Bristol Co., Mass,

CTTA WA POWDER CO,, LIil[I‘I'ED.

ESTABLISHED 1891,

MANUFACTURERS OF DYNAMITE AND TRIOLINE.

Dealers in Safety Fuse, Platinum Fuses, Detonators, and all
PRINCIPAL OFFICE: BUCKINGHAM,

Blasting Supplies.
QUEBEC.

ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE.
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Pipe and Boiler
COVERINGS.
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ASBESTOS GOODS OF EVE..Y nesgnr-non.
The Science and Art of Mining 4000 mm VALYE
Puliished Fortaightly. Price . _Roseatmg Machines
o T 1N USE.

Hue the Largest Circulation of any Mining Jourmalin the
United Kingdom. N

This machine will reface
in pasition any valve, flat or
taper seat, from ¥ inch to
4 inch inclusive, and make
them perfectly steametight.

P {ARLING BROS.

. é
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Publishers:
THOS. WALL & SONS. 37 Walgate, Wigan, England.

Editor: C. M. PERCY, Wigan School of Mines. Reliance Works,

MONTREAL,

Sole  Manufacturers
for Canada.

SCHOOL OF MINING,

O o
SHORT COURSE for MINING MEN.
A

1S pecently establiched «chool offers ta Mine Foremen, Away-

ere, Provpactors and mining men generally, Special Courses of J. LAINSON WILLS, F.C.S.
Inasuction in logy, Ore e
L ¥ and of Metnber of the Inaitution of Mining

and Metallurgy, $ondon, ete

MINING ENGINEER & METALLURGIST.

Complete Reports on Mines and Minerals.
xplorations Supgtinteaded, etc.

106 SPARKS STREET, OTTAWA.

Cable Address: ‘‘PHOSPHATES."

Ores, Blow-Piping, Assaying and Orawing. Tlhewc
Courses will Legin January Sth, iégq. and will cuntinue for
cight weeks.  The Spevial Cournes will be of asimple and practical
harater, but ample opportunity for advanced work will be given to
thme wh raze prepated for it
Fur Prospectus and further paniculas apply 1o
WAL MASON, Bixsar:
Schanst of Miming, Kinaston, Ont,

If you want

BAGS

FOR PACKING

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

Every Quality and size in stock.
Specially strong sewing for heavy materials.
Lowest prices compatible with good work.
We now supply most of the Mining Companies, and those
who have not bought from us would find it to their advantage
to do so.

THE CANADA JUTE COMPANTY (Ltd.)

17, 19 X 21 ST. MARTIN STREET,

MONTREAL.

Established 1882,

For Immediate and Cheap Sale

THE FOLLOWING

Machinery & Equipments

The whole Nearly New and in Good

State of Preservation.

3 35h p. Stecl I Hoiler complete (Jenckes)
130h.p. “ «“ “ (Leonard)
230hp. ¢ o “ (Bannerman)
225hp. ¢ “ s {Leonard)}
taghp “ “ (Whitc)

1 Sh.p. Vertied ** “ {White)

1 72hp. . “ {Leconard)

2 7”x 10" Dauble Cyl. Double Drum Hoists {Jenckes)
1 7 10" Single Cyl. Doublz Drum Hoists (Jenckes)
3 7"x 10" Double Cyl. Single Drum Hoists (Lidgerwood)
1 6"x §"Sin. Drum Cyl. Sin. 4 (Miller & Tom.
1'2 h.p. Horizontal Enginc
1 No., B.B. Marsh Steam Pump
1 24" Swing Lathe with Change Gear, Counter Shaft, etc.
1 36" Back-Geared Drilling Machine.
7 3° Sergeant Drills with Tripods and Four Columns
4 Littte Giant Drills with Tripods and Three Columns,
1 No. 3 B Drill with Tripod (Rand) [Rand
1 No, 2 Drill with Tripod (Rand)
24 Steed Rock Buckets )
6 Dumping Cars
10 Derricke Complete
3 Hand Drilling Machine
5 Wooden Water Tanks
Chains
Platform Scales
Electric Batteries
Patent Packing
Cotton Waste
Steam Hoe—-new
Galvanized Rope—old
Steel Hoisting Rope—new
Steed Hoisting Rope—old
Hemp Rop and oll
Boatding Houce Fittings
Kitchen Ranges

Dersick Irons

Assorted Sheaves

Single and Double Pulley
Blocks

Galvanized Thinbles

Steel Barrows

Duplex Plates

Blackanith Toole

Mincrs” Picks—assorted

Sledge Hammers—assorted
Cobling Hammers

Assorted Stoves Shovels

Screens Crow Bars

Cobbing Plates Steam Whistles

Chiiled Car Wheels Ejectors

Axles and Axle Boxes Assorted Globe Valves—new

Dumping Brackets and old

Assorted Wrought Iron in - New Spare Parts for Rock
Bais Drills

Pipes from 1237 10 27 Octagon Steel in Rars—new

APPLY AT ONCE TO

A. BENSON,

BUCKINGHAM, QUEBEGC.
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'THE CANADIAN MINING AND MECHANICAL REVIEW.

PROVINGE OF NOVA SCOTIA.
 Toases fop Mines of Gold, Silver, Goal, Tron, Uopper Lead Tin

—*——.A.ND————

PRECIOUS STONES.

FITLES GIVEN DIBECT FROM THB CBOWN, ROYALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

" Under the provisions of chap. 1, Acts of 18t>z,ofMinu and Minerals, Licenses
are issued for. prospecting Gold and Silver for & term of twelve months. Mines of
Gold and Silver are laid off in areas of 150 by 250 feet, any number of which up to one

" bundred can be included in one License, provided that the length of the block does

ot exceed twice its width. The cost is 50 cents per area. Leases of any number of
Rreas are granted for a term of 40 years at $2.00 per area. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
 gents annually for each area contained in the lease it becomes non-fo:fextlble if the
-labor be not performed.

" Licenses are issued toovnznofquaruuuhmg mills who are reqmred to pay

'quqondl&eGddthaymuthemoftwpumtonmdudGou

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

Applications for Licenses or Leases are receivable at the office of the Commissioney
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Saturday,
when the hoars are from 10 to 1. Licenses are issued in the arder of application
accortling to priority. If a person discovers Gold in dny part of the Province, he may:
stake out the boundaries of the areas he desirés to obtain, and this gives him one week.
and twenty-four hours for every 15 miles ﬁ-om Halifax in which to mkupphunon .

the Depanment for his groand.
/

MINES OTHER THAN

) Licenses to search for eighteen months are issued, at a cost of thirty dollars, for
minerals other than Gold and Silver, out of which areas can be selected for mining
under lease.  These leases are for four renewable terms of twenty years each. The

cost for the first year is fifty dollars, and an annual remtat of thirty dollars secures

¢ach lease from liability to forfeiture for non-working. .
. All rentals are refunded if afterwards the areas are worked and pay royalties.

‘A-ll titles, transfers, etc., of minerals are registered by the Mines Department for a

-nominal fee, and provision is made for lessees and licensees whereby they can acquire
. promptly either by axrangement with the owner or by a.rbmauon all land required for
their mining works. .

The Government as a secunty far the payment of royalties, makes the myaltm

v Stst lien on the plant and fixtures of the mme

Copies of the Mining Law and any informatlon can be had on application w

THE Hon. C. E. CHURCH

GOLD AND SILVER

The unusually generous condmm under which the Government of Nm Scoﬁs'

' 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 tom, Tin and Precxoum
Stones ; five per cent.; Coal, 10 cents on every ton sold.

The Gold district of the Province extends along its entire Atlantic cout 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 watet. Coal is.
known in-the Counties of Cumberland, Colcheste:, Pictou and Antigonish, and at.

. bumerous points in the Island of Cape Breton. ~ The ores of Iron, Copper, etc., are

met at humerous pomts, and are bemg rapidly secured by miners- nnd investors.

Comrmssxoner Pt.bhc Works and Mmes, ,
HALIFAX. NOVA SCOTIA.




THE CANADIAN MINING AND MECHANICAL REVIEW

THE DOMINION WIRE ROPE GOMPANY '.TD”*;;

MONTREAL

uanufbcturor- of ‘L.ANG'S PA.'.I'.‘BN‘T WIRE - ROFPE.

“ 's” Patent

FOR

“Lang’s” Pa.tent
FOR
Transmission and Coiliery | Transmission and Colliery

Purposes. Purposes.

~ Also Ropes for Hoisting, Mining, Elevators, Ship's Rigging and Guys. » ' Send for Catalogue to P.0. Box 1942

MILLER BROS. & 'I'OMS

MANUFACTURERS OF

Mining and Contractors’ Plant Etc, Etc

STEAM ROCK DRILLS AND HOISTING ENGlNES,

¥ 110120 KING STREET, MONTREAL QUE.

II.A.MII.'.‘I.‘ON POWDER CO.

Manufacturers of Sporting, Military and Blasting

GUNPOWDER, DUALIN, DYNAMITE = ECLIPSE

Dommion Agents for Safety Fuse, Eleetric Blastmg Apparatus Etc.

OFFICE 103 ST. FRANCOIS XAVIER STREET, MONTREAL,

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

ROBB—ARMSTRONG ENGINES THE MONARCHECONOMIC BOILER

SIMPLE and COMPOUND.  AUTOMATIC or THROTTLING GOVERNOR, COMBINES ALL THE__

ADVANTAGES

Light Portable Forms

~WITH THE—

BUILT ON THE AMERIGAN INTERCHANGEABLE SYSTEM. EIGHEST POSSIBLE ECONOMTY.
—t—— MANUF FAOCOTUREBED BY — ’

ROBB ENGINEERING COMPANY, LTD. * AMHERST, NOVA SQOTIA.

B AGS FOR ASBESTOS, ORES, PHOS-
PHATES, FERTILIZERS, &c.

I S WIS 24 o

DOUBLE BAGS and all kinds of SPECIALTIES

s e e

MADE TO ORDER.

DICK, RIDOUT & oo., ToRoNTo.




