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- THE HARRISON COAL MINING MACHINE* N

 GANADIAN RAND DRILL G0 Suerenoore, Que.

AUTHORIZED CANADIAN MANUFACTURERS

COMPRESSORS ROCK DRILLS AND GENERAL MIN'ING MA.GEINERY

~ INGERSOLL ROCK DRILL CO.
| \ . C K . R | L L mRANrng?JAR;‘IJENsms
nnif“ﬁiliﬂfmﬁ% AIR COMPRE SSORS
Stone Channeling Machine, Coal Wining Machings

~ AND COMPLETE PLANTS OF MININC, 'runmsu.mc AND QUARRYING MACHINERY,
203 ST. JAMES STREET, MONTREAL b

i The most successful machme made for PULVERIZING QUARTZ ORES OF ALL KINDS, PHOSPHATE T
: ROCK CARBON, FOUNDRY FACINGS, PLUMBAGO, PORTLAND ROCK AND CEMENTS Etc. A PER‘
FECT PULVERIZ'ER OF ALL REFRACTORY SUBSTANCES. : / :

. THE NEW GRIFFIN MILL .

will work eitlier wet or dry Capacity from two to four tons per hour to snxty mesh or finer. Descnptwe pamphlet and R
full information furnished on apphcanon to

| # THE JENCKES NACHINE (OMPANY, SHERBROOKE, QUEBEC, age o

MANUFAOTURERS OF HOISTING AND MINING MAOHINERY

Sl e
e

V:‘ —J'&'?w

' 10 ! v / LR i\k.:':
cmum) &mnu ENGINES i MINING SPEGIALTIES,  HERRESROFF'S GOPPER SMELTERS s APPARATUS, e
. ! - THE AMERICAN DlA"ﬂlﬂ ROCK Wmm} GOMPAHY’S NAMUND DRILLS. ' CERI

Avem:ies at 16, Victoria smre, Montreal, ' ' Halifox Hotel, Halifax, N.S. . New York & C'Meayo, Oopetand am f N




THE CANADWAN MINING AND MECHANICAL REVIEW.

USE THE BEST!
TAKE NO OTHER 1

TH E=

Penberth'y Injector,

THE ONLY INJECTOR MADE WHICH IS
- ABSOLUTELY AUTOMATIC.

IN USE IN THE UNITED STATES
70 OOO AND CANADA!

Sold by all large Steam Supply Houses.
o Used by all la,rge Traction Engme Builders.
Used by EVERY LIVE, WIDE-AWAKE Steam-user in Amerlca, o

Wxite :!'oz.- FPrices to

Waterous Engine Works Co., Brantford ; Garth & Co., Montreal ; A. R. Williams, Toronto ; 1. Matheson & Co., New Glasgow NS;
McKelvy & Birch, Kingston Macdona.ld & Co Halifax ; McKeough & Trotter, chatha.m
Spratt & Gray, Victoria, B.C.; Robb Englneering Co., Amherst, N.S.; or

PENBERTHY INJECTOR CO., Manufacturers, 'W'mdsor, Ont

43 Address Letters to Detroit, Michigan. &3

o

THE GRIFFIN MILL

The Only Perfect Pulverizer

OoF

QUARTZ,

- OF

PHOSPHATE

| THIS SPACE IS RESERVED

V\ ‘ 'FOR THE

BARDY PATENT PIOK (0. :}:'::f" -

PORTLAND XSS
CEMENT, |

Will work elther wet or dry, and deliver a ﬁmshed product.
Capacity, 8 to 4 tons per hour on Phosphate Rock, 14 to 2 tons
per hour on Portland Cement, Quartz or Ores, dependm
hardness of material to be pulverized and fineness of p uct
4 Grinds from 30 to 250 Mesh thh equal facility.

' SHEFFIELD; ENGLAND.

| | @' See Advertisement in next iésue, @l

1. -NO JOURNALS IN GRINDING CHAMBER, . BALL RIGID OX SHA¥T HAVING nnuwr
N POSITIVE ACTION ON MATERIAL. MINIMUM POWER PRODUCES MAXIMUM AMO

" OF PRODUGT. IT IS ABSOLUTELY GUARANTEED IX EVERY RESPECY, BOTH AS

! * OONSTRUCTION AND CAPAOCITY. FIRST COSY, WEAR, AND OPERATING EXPEX(SI MUCH '
‘LKAS THAN STAMP MILLS.” LA RGE NUMBER OF MILLS IN USE ON mmnm KATE-
RIALS 'ﬂ! POSITIVE SUOQKSS IX “n? INSTANCE.

Correspondence solie and fllustrated de-
scriptive pamphlet on application to

BHADI.EY FERTILIZER 00., 82 State St., Bostnn, Maa. |
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THE DOMINION WIRE ROPE_CO, LTD, MGNTREAL.";

“Lang’s” Pagtent.

FOR

WHEN m:w ,
“ Lang ? Patent
Transmission and Colliery s

Purposes.

Niso Ropes for Hﬁi&ihg, Mining, Elevators, Ship’s Rigging and ﬁuys | - Send for Catalogue to P.0. kox 1912

THE DOMINION WIRE ROPE CO., LTD, MONTREAL

AI’ ' Gelebra.ted. mdgerwood Cabloways
l IV , Sole Licensees under

\ NIVY. . — the
T i £ MILLER
SEND FOR CABLEWAY SKETCH BOOK. > SR oar _, |
= € i N T g -~ GANADIAN
. LsTion N Ay |
P. O. BOX 1942, MONTREAL. - B PATENTs \

EL AR IN- m::r.:.nn =y m.m om A

MACDONALD & CO., LimiTep.

——MANUFACTURERS AND DEALERS IN-—- ,

PUMPING MACHINERY, IRON PIPES, FITTINGS &c., &c
: FOR MINERI’ USEK. )

Gall or Write us for Prices. HATIFAX K N.S.

GMAT HESONSE

ENGINEERS

ENG”E?LERS, "AND
Q,,W;GR”;M BOILER MAKERS |

Truro FOUNDRY &
Macne®

[ngineers -
g [JoilerMakers'|
andA F)undgrg

. Tag 0

K

T MERDERENTS i

| SvmalMixture ShoeséDieg™|
| With theB[ﬂRm é(é'wmw |

| a wcar nyun ed

-— —
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ELECTRIC BLASTING-=

VIOTOR BLBEOTRICO PLATINUM XFUSES.

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

“FULL-UF” BLASTING MAOEINIE.

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

VIOTOR BLASTING MACOECINME.

No. 1 fires §5 to 8 holes ; weighs only 15 1bs.  Adapted for prospecting, stump blasting, well sinking, etc.
Standard Electric Fuse and Blast Tester, Wire Reels, new design. Leading and Connecting Wires.

Memnswst oy 7 JAMES MACBETH & CO.,

128 MAIDEN LANE, NEW YORK CITY

JEFFREY COAL MINING MACHINES

OPERATED BY ELECTRICITY AND AIR POWER.

' —_—
SEND FOR CATALOGUE.

SECTION OF CONVEYOR.

JEFFREY CHAIN BELTING

For Blovators, Conveyors for aan ling Coal, Ores, &o. Also Coa']' Drllls’ MOtor Ca‘rs’ Etc-’ Etc-

Manufactarers of Coal Chutcs, Tipples, &.

COAL SCREENS.

Mines Examined and Estimates Made.
SEND FOR 1893 CATALOGUE.

THE JEFFREY MANFG. PANY,

New York Branch, 168 Washington St. GOLUMBUS, OHIO0. Chicago, Branch, 48 South Canal St, -

'Robb Engineering Company, Agents, Amherst, Nova Scotia.

MINING AND MILL MACHINERY.

Steam Engines, Rock Crushers, Boilers, Derricks; Ste'am?mﬁps,
Water Wheels, Brass and Iron Castings
of every description.

ALEX. FLECK, VULCAN IRON WORKS, OTTAWA.
HEAVY W;'NIRE CLOTE  RIDDI.ES . or aixn DPRBCRIFTIONS

ALWAYS IN STOOK

[

Sl Sy |
e
N

THE MAJOR MANFG. CO. |

28 & 26 COoOTHmE STREET, MONTREAT.
Send Specifications and get Quotations.

VAN DUZEN'S STEAM JET PUMP.
‘ - ~ From 5 to 40 Dollars Each.
SAVES YOU BUYING A $500.00 PUMP.
For the following uses: ' ‘ -
For pumping co{?water, liquids other than water, and air and vacuum

pump. For paper mills, chemical, gas and sugar works, tanneries, mines,
quarries, irrigating, draining, ete. g 8

. = g..mc.m.,.gmmem; emm&co.,' MONTREAL P2 @ W
- CARRIER, LAINE & CO,
FOUNDERS, MACHINISTS AND BOILER MAKERS,
o LEVIS, QUERE.

Engines, Boilers, Steam Pumps, Hoisting Gear and all Machinery for Miners, Contractors and Quarrymen. Also Builders’ Castings,
. - Stoves, Stove B‘xttxngp. Hollowwm. Flour and Saw Mill chhinéry, Marine Engines and Boilers, etc, ete.

R . W':Eu:':;'m FOR OUR PRICES.
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MODERN HOISTING AND MINING MACHINERY

We have supplied some
of the largest plants in
Rthe United States WIRE

[ Y ROPE HAULACE SYSTEM.
CORLISm:;de‘LIDE-VALVE ENGINES.

| Gup Diamond- Pointed Core Drill

Has been the means of locating hundreds
) of valuable minec.

v —We make them for either—

HAnn nonse or STEAM POWER

They are used in South Afrlca, <

Australia, South America &
throughout the worid.

MURPHY VENTILATING FANS FOR M'NES..

47 SEPARATE CA’!‘ALOGUES FOR EACH L!NE.YI

M. 0. BULLOCK M'F'G. CO.,

MINES BUILDING, WORLD’S FAIR, CHICAGO, U.S.A.

| Rock Drills and ie omprossops - oo
BEST DESICN AND CONSTRUCTION.

DIAMOND ROCK DRILES.]

For Mineral Veins and Deponts, Boring Vemally Huuomdly or at any angle to any desired depth, taking out
CyhndnmgtCmmmemm a . perfect section of the strata penetrated. Anhzofor
Botmgb?ncg:n \zrelk straight, round and true,
achines

elling; Gadding, and all kmdconutryWotk,Sh& Sinking, Tunnelling, Mining, Railroad, and all
clastes of Rock-Boring.
Received the

™ “DIAMOND DRILL” werits™ . CENTENNIAL EXHIBITION

For “Originality of Method ; Simplieity in its Construction ; Convenience in lts application ; Value
of Results Obtained ; Chea.pness and Remarkable Speed.”

It has also reoexvedthehxghest awards at the Aunxcxm INsTITUTE FAIR, New York, and the FRANKLIN lhs‘lnun‘. FaIr, o('
Philadelphia, Pa.

THEHE JHENCKERES M.A_CHINE CO.,
SHERBROOKHE, P.Q., C.AIN .,
Sole Representa,txves and Manufacturers in CANADA for THE AM[ch“ mAMmm RWK BﬂRING [+ ] o, ‘15 CORTLAND ST., KEW Y0RK

SEND FOR CATALOQUES AND PRICE LIST. .

JOHN BERTRAM & SONS,
Canada Tool Works, - - - DUNDAS, ONT.

MAN UFACTURERS OF

Machinists Tools and ‘Wood-Workmg Ma,chmery

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

' 88 and 40-ineh Gap Lathem

| Locomotive and Car Maehmary, Spesial Maehmary—l’ma List and Photographs on Apphaaunn |
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STANLEY’S PATENT COAL-HEADING MACHINES

Some of the advantages as compared with hand labour are:—1It m'caay reduces the wages cost. Does work in one-fourth the time. Léaves much firmer vreofs -

Economises use of timber. Renders y. Ventilates its owon head while tunnelling.
Ehess machines are now working at a number of oollieries in Enyland, Scotlund and the Colonies; én the United States, and én Scveral Conti

Full partioulars with prices and copies of testimonials, on application,

S’.T.‘.A.NLEY BROS., Colliery and Enginecering Works, Nunea,ton, Eng.

Agents wanted in Canada for Manufacture or Sale of Machines. Liberal terms’ offered.

"ORE CONVEYORS AND ELEVATORS

Using Ewart, Giant or Automatic Lubricating Tubular Chain.

SAFETY ELEVATOR Boors. CURVED STEEL FLIGETS
:Dnor Fomzn STEEL CONVEYOR :Bo'r'.rons. |

i

Grip Pulleys, Grip Gears, Grip Sprockets, Grip Rope Pulleys, Shafting, Pﬁlleys,
i Bearmgs, and Boiler Work of all descnptaons very low.

2
| P &
L]

ROUS * BRANTFORD, CANADA.
Duncan S. MacIntyre, Hardware and Metal Broker,

RAILWAY, QUARRYMEN’S AND CONTRACTORS’ SUPPLIES,
154 ST. JAMES STREET, MONTREAL.

TKD namo Electric Machines |
e s Ghemmal ind Assay Apparatus.-

BALL’ﬂETC;REIC LigHT C2
hFACTIRER - ’, :| MORCAN GRUGIBLE GOMPANY BATTERSEA, EIIGLAND

AGEN'rs FOR THE Dommon FOR THE

“aniracIi, Balanoces # Weights of Beokers Sons, Rottorda.m

Miuucopa of E. Leite, Wetzlar Kavalier's Bohemian Glassware. Royal Berhnmd Meusen Poroeluin.
P‘Iﬂnmn Wire, Foil, Crucibles and Dishes.: Swedish Filter Paper. - Chetmnlly
- Pure Reagents and Volumetric Solutions. .

-An lllustratod Prlood oatalotuo on Applloa.tlon : ]

LYMAN, SONS & CO.

AROC AND INOANDESCENT . 380 382, 384 and 386 St. Paul Street, - MONTRHEAT.

l-on. ul’:ﬂ‘ﬂ- rvn:po-:n-

ELECTRIC LICHTINGAPPARATUS
70 PEARL STRECLT
TORONTO
M T,
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MINING LAWS OF ONTARIO.

NY n may explore Crown Lands for minerals,
Mining lands may be taken up as surveyed loca-
tions or staked claims.
Locations range from 40 to 320 acres.
Claims range from 10 to 20 acres on vein or lode.
Locations may be acquired in fee or under leasehold.
Price of locations north of French River $2.50 to $3.50
r 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 15¢c. to 25¢c. per acre.
Rent of claims, gl per acre each year.
Claims must be worked continuously.
Royalty on ores 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 provided in s. 4 (3) of the Mines’
Act, 1892) until fifteen years in the case of an original
discovery of ore or mineral.
Original discoverer of ore or mineral on claim entitled
to stake out a second claim.
Crown Lands sold under provisions of mining laws in
forge prior to 4th May, 1891, exempt from royalty.
Copies of the Mines Act, 1892, may be had on applica-

tion to

: /ARCHIBALD BLUE,
Director Bureau of Mines.

TORONTO, April 24, 1892.

PROVINCE OF NEW BRUNSWICK.

Synopsis of “ The General Mining Act,”"

ghapter 16, 84th \(lctorla.

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

GOLD AND SILVER.,

PROSPECTING LICENSES up to 100 areas, (each 150 feet
by 250 feet), issued at 50 cts. an area, up to 10 areas, and
25 cts. afterwards per area, good for one year. These
Licenses can be renewed for second year, by payment of
one-half above amount.

LEeASEs for 20 years to work and mine, on payment ot
$2 an area of 150 feet by 250 feet. Renewable annually
at 50 cts. an area in advance.

Royalty on Gold and 3ilver, 2} per cent.

MINES OTHER THAN GOLD AND SILVER.

LICENSES TO SEARCH, good for-one year, $20 for 5
square miles. Lands applied for must not be more than
2% miles long, and the tract so selected may be surveyed
on the Surveyor General’s order at expense of Licensee, if
exact bounds cannot be established on maps in Crown
Land Office. Renewals for second year may be made by
consent of Surveyor General, on payment of $20.

Second Rights to Search can be given over same
g;o;nd, subject to party holding first Rights, on payment
of $20.

LEasEs.—On payment of $50 for one square mile, good
for two years, and extended to three years by further pay-
ment of $25. The lands selected must be surveyed and
returned to Crown Land Office.. Leases are given for 20
years, and renewable to 8o years. The Surveyor General,
if special circumstances warrant, may grant a Lease larger
than one square mile, but not larger than two square miles.

ROYALTIES.

Coal, 10 cts. per ton ot 2,240 lbs.

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

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

Iron, § cts. per ton of 2,240 Ibs.

Tin and Precious Stones, 5 per cent. of value.

APPLICATIONS can be fyled at the Crown Land Office
each day from 9.30 a.m. to 4.30 p.m., except Saturday,
when Office closes at 1 p.m. !

L. J. TWEEDIE,
Surveyor General.

Established 1858.

COVERINGS,

. Absolutely Fire Proof.
Light and Easy to Apply.

Indestructible by heat; will save
from 10 to 40 per cent. in fuel, and give
dry steam at long distances.

H. W. JOHNS MANUFACTURING COMPANY,

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

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

87 MAIDEN LANE, NEW YORK.

Jersey City, Caicago, Philadelphia, Boston, Atlania, London.

BOILER AND PIPE

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

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

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

MANUFACTURED BY. THE.

B. GREENING WIRE Co, L™

HAMILTON, CANADA.

ButTerFIELD'S HINGED PiPE ViSE

MADE IN TWO SIZES.

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

SIMPLEST AND BEST .
IN THE MARKET : :

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

- =————MANUFACTURED BY ——

BUTTERFIELD & C0., ROCK ISLAND, P.0.

PLE@=aLEo:
ISV ReLRCecom?
oursie 4
' VALVE GEAR.

ADAPTED
FOR ALL
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ROBURITH.

THE CANADA EXPLOSIVES CO.. Lro.

OContinues to manufacture and supply ROBURITE, which is the MOST POWERFUL EXPLOSIVE KNOWN,

And at the same time is perfectly safe to handle without any fear of premature explosion, as it contains no nitro-glycerine. 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 Safety, 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 Metalliferous Mines, and all kinds of Submarine Work and Rock Blasting.

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

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

CANADA EXPLOSIVES CO. LTD. ©meg:Ne2Dule st

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

DIAMOND DRILLS

‘FOR

PROSPECTING MINERAL LANDS.

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

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

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

SULLIVAN MACHINERY COMPANY,

oM™ Deill—Hand Power, | Suoessors o DIAMOND PROSPECTING 00., 54 & 60 N. Clinton St., CHICAGO, ILL,, U.S.A. | = “N7Driti= =

. : MANUFACTURERS AND DEALERS IN Capacity—2,000 ft.
Capacity—300 ft. depth. Sullivan Diamond Prospecting Drills, Chag:ne’ling Machines, Rock Drills, Hoists and| . pacity—2, d:‘*h‘
Removes 1% inches solid core. other Quarrying Machinery. Removes 1§ inches sdlid core,

Hoisting and Hauhn% Engines, Cages, Tipples, and other Coal Mining Machinery.
Contractors for Prospecting Mineral Lands with the Diamond Drill.

BELL TELEPHONE company CANADA ATLANTIC RAILWAY.

OF CANADA. FAvor BALBACH

i et | Ottawa & ddontreal|  gye Ting & REFINING

. Vice.President.
C. P. SCLATER, .. . . .. Secretary-Treasurer.

HERD OFFICE, - MORTREXRL. 6 TRAINS DAILY 6 . COMPANY;

EXCEPT SUNDAY. '
Manager Ontario Department: < EDWARD BAL‘AO“, JR.- - PRES,To
H. C. BAKER, . . N . HAMILTON. m
) e J. LANCELOTH, - - VICE-PRES'T.
This company will sell its instruinents at prices ranging from $7 to PULLMAN BUFFET PARLOR CARS. ’

$5 per set. Its ““Standard Bell Telephone Set,” (p d by Closs Connections at MONTREAL with Traips for Newark, New Jersey.
registered Trade Mark) designed especially for MAINTAINING a per- 0

fect service and used by the company in connection with its Ex- QUEBEG’ H ALlFAx’ PonTLA“n

changes, is superior in design and workmanship to any telephone

set yet offered for sale. And all Points EAST and SOUTH. . Smelters and Refiners of
Tlns company will arrange to connect places not h::ving Eelegraphic The only Line Running Through Wagner G()ld, Silver, Lead, and

facilities with the nearest telegraph office, or it will build private Sleeping Cars between . ' ’

Copper Ores.

facles with the near offcs, .
besienco 145 st proparad 1 amatacoe i v of deariont | OT'TAWA and NEW YORE.
except

ap?; ::"ticulars apply at the com any's offices 48 abo Daily Service via the Adirond Sunday - . .
s offices as abov: . s . .
nd nnd i N THROUGH SERVICE BRTWERN Bullion and Argentiferous Copper
OTTAWA & BOSTON, | M e eomase,
’
JUST PUBL'SHED { And all NEW ENGLAND POINTS. . ment or Purehase.
' B ek o D Fetton wpely 1 meares tcket Smelting and Refining Works
R agent of this company or connecting gnes wyﬁc 00?])0\‘ Works: '
A K. J. CHAMBER .
And Ref Book of the Un'lm Stat C i on “G.e:ele.L"l:nager. e.J .ge.l:.":ﬂenzer Agt. NEWABK' N. J.
and Mexico, containing over 20,000 Mining and g . =
Db Akl | JAMES HOPE & G0, | . ieensksmas
ocountries embr: e TPOra y en s ]
and Mining Laws of the different States and I » SABINAS COAHULLi;
Provinces, with other valuable information for Moolumellexss, Mexico.

those interested in mining. Address

POOLE BROS., Publishars, 316 Dearborn 8L, Chicago STATIONERS, BOOKBINDERS AND PRINTERS,

OTE A VW A..
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John E. Hardman, S.B.

MINING ENGINEER,
Oldhsasxn, Nowvam Scotim.

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

Attt sttt oo sttt ont R bimonitls.,

TO USERS OF THE DIAMOND DRILL..

Diamond D1iil Bits set Promptly by an Effici
ent Man  All Work Guaranteed.

Bort and Carbon Diamonds for sale. Same
" termsas New York. Prospecting with
American Diamond Drill at per
foot or by the day.
MoRae & Oo.,
’ OTTAWA.
u-m]lptnqwulmwwm!'wmqmwpmquwﬂmﬂnmmmma-'umn-m

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

COLLIERY ROPES A SPECIALTY.

ot

i

2 tmothtne i ot sttt it
Ry g gy

Wrought Iron Pipe fﬁz;, Steam and Water.
BRASS and IRON VALVE GATES and COCKS.

ENGINE AND BOILER APPLIANCES.

MONTREAL.

J. T.. DONALD,

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

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

751 CRAIG STREEY, - -

R. (0. CAMPBELL-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.

0. M. EARRIS & Co.

Shipping Agents, General Brokers

Phosphate, Asbestos, Mica. Soapstone,

_ Plumbago, Pyrites, &ec.
Miners’ and Contractors’ Supplies.

209-211 Commissioners Street, MONTREAL.

FIELD ano MAGSNUTT,

(M. A T. M. 1)

J. E. FieLp, Ph.B. (Yale). C. H. MacNuTT, B.A.Sc. (McGill)
Jas. M. McVicar, ’

Assayers and Chemists,
Mining Evrgineers, S
U. 8. Deputy Mineral Surveyors. .

Information, Examination and Reports on Colorado Min-
ing Properties ; Surveying. Patent Work and Mining
Engineering in its various branches carefully at-
tended to. Experience in Canadian Geological
Survey, in Colorado, Idaho Territory, &c. Colorado
and Canadian Réferences on applicazion.

Box 563 Amethyst P.O., Creede Comp, Colcrado, and
Room 616 Mining Exchange B'd’g, Deaver, Colo.

A. LEOFRED,

(Graduate of Laval and McGill.)

MINING ENGINEER.

Main Office: QUEBEC.
Branch Office: MONTREAL, 17 Place d'Armes Hill.

Mines and Minerals Examined and Reported on.

LEDOUX & COMPANY,

9 Cliff St., New York.
Engineers, Metallurgists &
Assayers.

Publie Ore Sampling and Storage Works
All the princi; f fu terials i
the world purclul;::l mb;ya;;sh 2:?:5:" :nr cem‘ﬁn

cates of assay, through New York banks.
'h:,uury of the um"z:u“s&fu, cars of get?t
in bond can be opened

. and,

WM. HAMILTON MERRITT, F.G.S.

Associate Royal School of Mines, &c.,
MINING ENGINEER and METALLURGIST,

Wiil report on Mines and Mineral Properties.

‘ ADDRESS :
156 Toronto St., Toronto, Cnt.

Irwin, Hopper & Co.,

MINERS AND SHIPPERS OF
MINERALS.

30 St. Francois Xavier Street,
MONTRELAX., CADN.

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

MICHIGAN MINING SCHOOL..

A State School of Mining Engineering, located in the heart of the
Lake Superior mining region, giving practical instruction in Draw-
ing, Blue-printing, Mechanics, Mechanism, Properties of Materials,
Graphical Statics, Mechanical and Electrical Engineering; Shop-
practice, Analytical and Technical Chemistry, Assaying, Ore Dress-
ing, Metallurgy, Plane, Railroad and Mine éurveying, Hydraulics,

Mining, Mineralogy, betrography, General, Economic, and Ficld
, etc. Has Summer Schools in Surveying, Shop-practice,
ield Geology. Laboratories, Shops and Stamp

Geol
il well

Consignments ived and sold to highes.
bidder. Send forte:i?qht giving full particularst
Mines examined and sampled. Assays

. and Analyses of all kinds.

A—

T. D. LEDYARD,

DELAER IN MINES, &o.
57 COLBORNE STREET, TORONTO.

Specialtios: )
BESSEMER IRON ORES PARTICULARLY LOW IN PHOSPHORUS
ASBEREISTOS.

THE AMERICAN METAL (0., Lid,

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

E. E. BURLINCAME’S

ASSAY OFFIGE “w Sazonas
" LABORATORY
PR R it R o i 2 A

Gold & Silver Bullion Rofneg, Melted and As-
Address, 1738 & 1738 Lawrence 8t., Denver, Oolo.

R. D. GREET,

DEALER IN

MINES & MINERALS

Office: ROOM No. 84a,
TEMPLE BUILDING, ST. JAMES ST., MONTREAL.

‘Municipal, Railway and other Bonds Bought and Sold, Mining
aud Industrial Eaterprises Capitalized.

ORRESPONDENCE SOLICITED.

Tauition free.

Houghton, Mich.

For Catalogues apply to the Director

SPECIALISTS v MICA,

MINBERS AGENTS,

RIGHARD BAKER SON & CO.

6 & 7 CROSS LANE, LONDON, ENG.

ROBIN & SADLER

g §

BELTS
WAT
NTREAL —~ TORONTO
520 NOTRE DAME &1 120 BAY &1

'G. MICKLE,

and Assayer.
SUDBURY, ONTARIO.

W. de L. BENEDICT, EM,,

Mem. Am. Inst. Min. Eng.

Mining Engineer and Metallurgist,

REPORTS ON MINES AND MINERAL LANDS,. .

PHOSPHATE A SPECIALTY.

No. 18 Broadway, Rooms en'&"ela,
' Neww Wonrlk.

EBEN E. OLCOTT,
Consulting Mining Engineer & Metallurgist.
1. lmmﬁw York Oity.

Cable Address: - - - ¢ Kramolena.”
Mines éxamined and reported ‘oh. Will ‘act as permanent or
pecial advising engineer of mining companies. .

Special facilities for making working tests on"ores,

BOOKS OF INTEREST

TO

Encineers, Mechanics, Etoc.

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

Bngineers’ Drawing Supplies-

W. DRYSDALE & CO.,

BOOKSELLERS AND STATIONERS.
237 8St. James S$t., Montreal.

ORFORD COPPER Cco,,
Copper Smelters

Works at Constable’s Hook, N.J., opposite New

‘Brighton, Staten Island. Copper Ore, Mattes, or Bul-

lie%n _purcbss:ie Advances made‘l on rconsignment: for
¢ an . mat ﬁl'eg-

Oren:ng and Mattes. apeqalty i bearing

— 8|t — ,
INGOT AND CAKE COPPER.

President, ROBERT M. THOMPSON, .

. " . Troasure @ A. LAND.

Office 37 to 39 Wall $treet, New Yerk. :
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If you want

BAGS

FOR PACKING

ASBESTOS, PHOSPHATES, ORES, &,

Send to us for Samples and Prices.

Every Quailty 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.

IHE CANADA JUTE COMPANY (Ltd.)

17, 19 & 21 8T. MARTIN STREET,

s | MONTREAL.

‘M. BEATTY & SONS,

WEBLI.AND, ONT.

HOISTING
ENGINES.

ENGINES

FOR
o
Mines
AND

" Inclines.

|
|
|
!
|
|

l-lone-Powor Holsters,
Stone Derrick iron,
Centrifugal Pumps,

Dredges, Derricks, Steam Shovels

AND OTHER CONTRACTORS PLANT.

J. 6. STEWART, Agent, Montreal.

ATLL KINDS OF

RUBBER GOODS for MINING PURPOSES

MANUFACTURED BY

THE GUTTA PERCHA AND RUBBER MFQC.

CO. OF TORONTO.

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

DUPLEX!PUMP.

==

HEAVY PRESSURE PUMP.

MINING PUMPS

- ,SIMPLE, COMPOUND, CONDENSING. OR NON-GONDENSING.

g

' 'W'RITE US FOR QUOTA'I‘IONS.

- 'NORTHEY MFG COMPANY LTD,

TORONTO ONTPK]
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THE OFFICIAL ORGAN
——OF—
THE GOLD MINER'S ASSOCIATION OF NOVA SCOTIA,
THE UNITED BINING SOCIETY OF NOVA SCOTIA,
THE ASBESTOS CLUB. QUEBEC,
THE GENERL MINING SSOCIATION OF QUE B £C

TI‘IE following Resolutions of Council indicate beyond
a peradventure the status of THE REVIEW as the
exponent of the Canadian Mineral Industries :—

The Gold Miners' Atsoclation of Nova Scotia.

A the annual meeting of the Gold Miners® Association of Nov
S held a: Halifax on'6th Mar.h, x&f?, TE CANADIAN .\llms‘:‘o
Review was adopied the official onzan of this Association.
igned), B. C. Witsox, President,
« J. PARTINGTON, Secretary.

The Mining Society of Nova Scotia.

“ Moved by Mr. R. G. Leckie, seconded Ly Mz. C. A. Dimock,
That the thanks of the Socicty Le tendered m):\lr. B.OTVAL Bell rz;
hickird offer placing the columns of "Fste REVIEW at the dieposat of
the Soviety ; and that Tue CANADIAN MINING REAVIEW is tereby
appointed the official organ of the Society

(Signed),

. Poovk, President,
H. M., WyLoe, Secretary,

The Asbestos Club, (Quebec.)

a That Tug Cav,
authority of the Members &
organ of the Asbeston Club,
(Signed),

“Revohed ¢

AN MiINInG Roview s, by
d Cov-cil, hereby appointed the official

D. A, Brows, President,
A Evans, Secretary.

The General Mining Association of the Province of Quebec.

Ata meeting of Council held at Montreal on Friday, 6th Ma
1591, it was moved by Captain Adume, <econded by .\lr. R T
Hupper, and eesabied ™ “Thar T Cananiay Minise Reasen be
the official organ of the Awociation.
(Nigned),

Groker: IRONE, President,
B. T, AL Bew, Seuretary.”

The Protection of Forests against Fire,

This subject is of no light importance to the
mining interests of the counmtry, whether the
forest be looked upon as a storchouse of fuel for
operating mining machinery, or for metallurgical
use, or for timber for protecting excavations,
and for mining structures and dwellings. The
use of timber for all of these purposes in active
mining operations is enormous, and especially
so in the manufacture of charcoal. The de-
struction of the forest through recklessness has
been so great in many localities as to render it
impossible to entertain the project of smelting
valuable ores found therc, and along with this
the cost of engine fuel, mining timber and l'm-
ber is so largely increased by the expensive haul
over a rough and difficult country, that many
ore properties, which in the presence of such
a natural supply as existed thirty years ago would
have been extremely valuable, are now actually
worthless, The estimate of the loss is easily
computed thus : Given a fairly valuable ore and
flux at any point whence pig iron may be casily
shipped, every well woeded acre of land will
give fuel worth $100.  An annual output of ten

millions of dollars worth of charcoal iron is the
approximately correct value of the American

production, and the sanic figure stands for the
Swedish production. When due regard is given
to the valuable industrics which use this pruduc
tion in the raw material of various manufactures,
some conception may b attained of the value
of forest fuel.  There would be little use to cull
from the Trade Reports the figures which ex-
press our yearly tribute to the United States for
coal if there was any adequate sense in the
mind of the people or their law makers of the
yearly increasing drain upon the wealth of the
country through the cniminally wanton destruc-
tion of the forest.  Here is the coal bill paid to
the United States by Ountario and Quebee in the
years 1885 to 1892 inclusive, coke excepted :—
ANTHRACITE  BITUSIINOUS

COAL. COAL.
1885 ..., $3,644,264  $3,014,693
1886 .... 3,777,804 2,414,267
1887 .... 3,643,202 2,930,664
1888 ... 5,021,085 3,421,303
1889 ... 4,872,533  3,061.377
1890 .... 4,261,810 3,339,520
1891 ... 4,893,225 4,146,054
1892 .... 5,289,992 4,031,611

Totals ... $35,394,915 $26,400,549

or nearly sixty-two millions of dollars in cight
years

“The whole fire question in the United
States,” said Mr. Fenrow, Chief of the American
Department of Forestry, in a public address,
“is one of bad habits and loose morals.” ‘These
terms sound like a strong indictment, but they
do not sufficiently probe the sect of discase in
the Canadian conscience. The instinct of the
criminal, the animus furandi, maiks the people
of this country in their relations to forest ad-
ministration. ‘T'he charge can be brought home
to Crown Lands Departments, lumbermen,
farmers, municipal councillors, judges on the
bench, and jurors. Senator McLaren had to
rontest step by step to the Supreme Court his
claim that a railway company should bonnet
their locomotives and use the best appliances
for arresting sparks from passing through the
smokestacks.  In Phelps vs. The Canada
Southren Railway Co., Judge Henry dissented
from the ruling of the Supreme Court in favor
of the plaintiff on the ground that a s¢cond fire
caused by sparks from a fire kindled on the rail-
way company’s property Ly sparks from their
own locomotive, is a damage too remote to bea
tort in law. ‘The railway companies though
candidates for all kinds of municipal and govern-
ment bounties, make no hesitation in fighting at
every point their liability for damages caused by
fires from their locomotives, while the fact is
that their roadways are for many years after con-
struction tinder béds of vld stumps.and rotung
timber, the removal of which by contractors
should be insisted upon before the payment of
one ¢ent of bonus.  The government has failed
to protect the property of which it is the custo.
dian, and has suffered the railways to do incal-
culable damage in this way, or in the case of
land held under timber hicense, has in years gone
by shielded itself behind the wretched excuse

that the prutectivn of their hinmits was he busi
ness of the lambermen.  Now the expense of
fire guardians i dinided between the Junbermen
and the government.

A small portiun of the cnme of which the
wide spread brulees ate the enduring record is
the work of the railways, To the operation of
the Free Grants Act must be ascribed the de-
struction of more timber, the waste of more
public money, the loss of more individual capi-
tal and years of frutless toil, than has attended
any other ill starred enterprise in the Province of
Ontatio. The settlers have been distributed
over an immense territory, alung great stretches
of illmade roads. The latter have been of
enormous value to the lumbermen, and the
scanty agriculture which wins hay and oats from
the burnt soil is chiefly of value in reduciag the
expenses of the forest kings. "But we look in
vain for the advantages which would have come
to the settlers from being located in compact
bodies on selected tracts where their uniied
labors and taxes would have enabled them to
maintain an efficient municipal and educational
system. The roads are constant sources of ex-
pense ; the settlement of the regions opened up
makes no progress, the clearing up of tracts of
new land, rendered necessary by the rapid wear
of suil which has all been burned very decply,
exposes the forest everywhere that it has been
penetrated by colomzation roads to frequent and
disastrous fires. l.et a scries of Crown Lands
reports for 20 years be consulted and evidence
wiil be found that “settlers’ fires” have been a
known cause of havoc. One will scarch in vain
for a single prosecution, for one practical effort
of any efficuve kind, to stay the destruction.
Copies of the Act for the Prevention cf Forest
Fires have been circulated, but the settlers are
perfectly aware of the innocent character of the
warning. “ What do you do,” was asked of a
fire guardian, “when you see a fire running from
a fallow into the woods. Do you bring the
offender to justice2”  “No, I get an axe,” was
the answer, “and help him 1o put it out. I
know better than to quarrel with settlers in the
woods.”

Strange to say, all efforts to obtain a practical
investigation of the ravage gowmg on and the
consideration of efforts for its suppreston, have
been resisted by the majonity mn the Provincial
Legislature.  The Royal Minmg Comuussion
of 1890, reported that they *were struck with
the appearence of many scenes of desolation
whete forest fires had swept over wide distrcts,
Ieaving blackened tree trunks and fite scorched
wastes in the place of hills and valleys once
covered with timber.  The loss to the Province
from this cause has reached many mullions of
doflars within the last tharty years.”  And agawm,
“the destruction of timber by forest fires 15
complained of by several witnesses as mracal
to the mining industry.” A ready facility for
acquiring testimony on the subject would be
afforded by an Act sunilar to that for the mves-
tigation of accidents by fire to dwelling houses,
with this necessary amcudment, that as the law,
Ly making the free-grant scttler’s property
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exempt from exccution, practically shiclds him
from civil damages, the expense of an inquiry
into the origin of a fire should not work the
ruin of the injured party by compelling him, as
docs the Act referred to, to pay the expense of
the investigation, .

Itis the crime of arson to set-onfire astack
of bay, and probably such to fire a wood pile,
but it has never been made such a crime in this
country to sct fire to square leagues of forest.
It is an indictable offence when one, by such
negligence as shows him to be reckless or
waatonly regardless of consequences, sets fire to
any forest or tree on this Crown domain or on
private property, on any creek or river or sollway
teach or wharf, so that the same is injured or
distroyed. The words in italics taken from
section 486 of Sir John Thompson’s Criminal
Code, scem to limit the range of the offence and
to afford to the indigenous tramp or reckless
bushwhacker the opportunity to kindle a flame
regardless of legal consequences, if he will only
keep away from the watercourses. And a fur-
ther degree of protection seems to be afforded
the wrong-doer in a case where the property first
destroyed is his own, provided the wrong done
was without intent to defraud.

The destruction of the forest by settlers’ fires
beyond the limits required for tillage, 1s more than
rechlesswaste. Itiscrime. Itisaninvasionofthe
providential natural economy of the terntorythe
nation is permittedtooccupy.  Itinjuriously inter-
feres with terrestrial evaporation, —partof the pro-
vidential climatic law: it mterferes with the
distribution of the rainfall, with the preservation
of fertility in the sol for the food of future
generations; and Lin view of these coprous
wrongs isa crime agamst the Divine Providence.
The social crime is equally of portentous en-
ormity. It robs the country of a source of wealth
growing in value with every unit of population
and which within itself contans a more in-
dependently actuive increment of growth than
any other living principle i the economy of the
world we live in, The nuneral wealth of the
country grows not,--orly the means for conver-
ting it into wealth.  The treeless soil 1s valueless
without labor. But the tree wins from air
and rain and sun a yearly tribute of nourish-
ment which the falling leal gives to the soil
while the year! * “ing of wood-growth is enclosed
w hin the bark for the future use of man.

The operation of the system of fire-rangers,
paid in part by the Governments in part by the
limit owners, is credited with a greater claim for
efficiency than it is entitled to. It makes no
provision for dealing with the wanton destruction
of timber by the settlers themselves, who often
look upon a fire which consumes their wood
standing as a ready means for preparing the way
for clearing and “getting the land into hay.”
Within a few years past a correspoudent of the
Globe called attention to the langer to forests in
a remote part of the Nipissing district by giving
location tickets for the scttlement of land wholly
unfit for cultivation. The worst fires, as a rule,
are not those which break out on well timbered

limits, but those which occur wher. a limit has
been worked over a number of years, Lumber-
men have been known to retain in their pos-
sesion when they have had no desire to cut
these limits with only a residuum of blasted
trees, and instances are not wanting where they
nave refused to sell such to settlers or jobbers,
preferring to see the limit remain a ready victim
for the lightning bolt or the wind-wafted spark
from a clearing, than to allow any lumbering
operations which might reduce the risk of fire.

Mr. Fernow, in his report for the year 1892,
presents the draft of a measure for the protec-
tion of forest property, worthy, in its main
features, jof the consideration of legislators in
Ontario and Quebec, It proposes the appoint-
ment of a commissioner to organize and super
vise, and be responsible, under the provisions of
the Act for the protection of forest property
against fire  Then follow clauses for the organ-
ization of fire service, for the creation of a fire
indemnity fund, and for legal proceedings for
the prosecution of incendiaries. It suftices here
to draw attention to these suggestions for legis-
lation, Tn many ways the people of the United
States are helping the cause of forest protection
by the organization of state forestry associations,
among which must be noted the Pennsylvania
Forestry Association, under the presidency of
John Birkinbine, C.E. Its monthly bulletin,
Forest Leazes, deserves widespread recognition.
Chief of all, the labors of the former Secretary
of Agriculture, and his successor, Hon. Mr.
Morton, ¢ eminent founder of the American
Arbor day, and also of our own, and the pro-
found studies and learned discussions of Mr.
B. E. Fernow, an accomplished authority on all
matters relating to forestry, have advanced the
cause of forest protection to that point where its
demands now meet with general accord. In
Ontario, Mr. Phipps, as Clerk of Forestry, has
issucd many reports on the subject of planting
trees, and on foreign methods of forest manage-
ment, which have been of great interest to the
public. His efforts, however, will only make
the indictment stronger against the persons in
power, who are responsible for the protection of
the greatest endowment the country has, if
speedy measures are not devised for the protec-
tion of private and public forests from fire.

‘The forest region is without any system of
police, and probably needs none for any other
than the purpose mesntioned. Privare injuries
on this score abound, but the injured are too
poor *to take the law” on those who are so
mean as to break it. Municipal rezulation of
the scason for firing log heaps is allowed, but
the history of the country too well establishes
that municipal prevention .of wrong in this
matter, where every municipal officer is more
likely than not to excuse the. wrong, is an utter
farce. ‘The popular conscience has been de-
bauched by the universal incendiarism. No
amount of warning or expostulations will be of
any avail. Nothing but a vigorous policy will
serve to protect, against this incendiarism, what
remains of the great forests of Ontario and
Quebec.

‘The Free Grant townships are 153 in number.
In most of these the settlets are so widely scat-
tered as to be unable to give each other any
help in fighting fire for the purpose of saving
“the bush,” It is only when fences, crops or
buildings are in danger that neighbourly help
comes from far and wide. There is no reason,
from the settler's point of view, why he should
make the least effort-to prevent fire from spread-
ing beyond his clearing,  As a conseqnence set-
tlers’ fires often run through hemlock, spruce
and swamp timber in which the lumbermen
have no interest, and for the preservation of
which the present system of fire-ranging makes
no provision, The hardwood timber is seriously
damaged by the destruction of the soil and this
means a greater loss to the country than the
mere value of the hardwood itself. If the soil
were left intact the indigenous growth would in
two generations replace the avkrage loss.

The subject invites the interest of the journa-
lists of the country, withot whose aid it is use-
less to look for any remedy in this matter. It
must be remembered that the forest interest
elects no representative to the legislature. Lum-
bermen, who make the largest fortuncs in the
community, when they retire from business it
vest in Virginia wild lands, Utah silver mines
and Texas cattle ranches, or, in their wiser
moments, in bank stocks. Not one of our forest
kings has ever said in public one word in be-
half of all that is comprehended under the word
“forestry.” ‘I'he Crown Lands Departments-are
administered solely with a view to present re-
venue. The backwoods portions of the con-
stituencies, with the eaception of the Ontario
districts of Nipissing, Algoma, Thunder Bay
and Rainy River, are convenient ficlds for the
exercise of lumbermen's patronage, and the
patronage of the local member in securing
government grants for poor schools and coloni-
zation roads, and all with an cye to—votes.
That admiristration of Crown Lands in any
province suits best the popular opinion which
averts for the time the Canadian farmers’ night-
mare—direct taxation. The tax in the future
of increased yearly subventions to the United
States for fuel and of increased cost of building
timber, deserves consideration, because the
ratio of increase is amazingly rapid and likely to
become ere many years go by the most burden-
some of all charges on the indusiry of the
country.

EN PASSANT.

A rather good story is going the rounds, which
illustrates to a T, the penny wise and pound
foolish policy that not infrequently characterizes
the operations of our Geological Survey. While
the Department was investigating the nickel
resources of the Sudbury district, one of the
largest operators, whose works are ordinarily a
sealed letter, took occasion to show a great deal
of kindness and courtesy to the officers in charge
of the work. FEvery facility was afforded to in-
spect the mines and works, and the manager
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went out of his way to obtain and give much
valuable information respecting the industry.
Sometime afterwards he had occasion to use a
map of the district, and writing to the Survey,
for whom he had done so much, was promptly
informed that on tAe recept of fen cents he could
have the map. Such crass stupidity naturally
bore fruit. When the Survey desired this Com-
pany’s exhibit—by the way one of the finest to
be seen at Chicago-~for its collection at the
World’s Fair, they were very propetly refused, and
insteadthe exhibitswerehanded overto Mr. Boyle,
the Ontario Commissioner. Sie vos #on vobis.

Writing of the Survey reminds us that a much
needed catalogue of the mineral exhibits in the
museum at Ottawa, has just been issued. It
has been carefully compiled in handy form by
Mr. G. C. Hoffman, the curator. This, the
latest wotk issued by the Department, will be
found of great service as a reference to all
d in our 1 resources. The only
wonder is that the Director should have been
so tardy with its publication.

As showing the extent of popular sympathy
for distress caused by colliery accidents in
England, it may be stated that during the last
thirty years there has been raisedat the Mansion
House, London, the noble sum of £117,025.
At the same time these figures must not be taken
as representing the full amount of financial help
obtained through the Mansion House. There
have been many instances in which, while the
Lord Mayor’s fund has been a comparative fail-
ure, the total sum raised has been sufficient for
its purpose, and it is impossible to estimate the
effect upon public charity of an appeat from the
Chief Magistrate of the City of London.

The statistics just published by the American
Iron and Steel Association show that the total
production of pig iron in the United States in
the first six months of 1893 amounted to
562,018 tons, against 4,769,683 tons in the
corresponding period of 1892, and $387,317
tons in the second half of last year. These
figures indicate that, compared with the first six
months of 1892, the output this year declined
by 206,765 tons, or 4'4 per cent., but, compared
with the second half of 1892, it increased by
175,601 tons, or 4 per cent.  Although the out-
put for the six months ended June 30 was larger
than in the preceding six months, it is expected
in view of the present depressed condition of
the American trade, and the remarkable decline
in the output since Jtme, that the total produc-
tion of pig iron in 1893 will be much. less than
last year. ‘The rate of production in the various

tonsin Georgia. The principal decline was in the
production of Illinois, where it fell from 471,489
tons to 335,771 tons, while in Virginia it de-

' creased by 26,000 tons, in Tennessee by 14,000
The |.

tons, and in Michigan by 12,000 tons.
production of Bessemer pig iron in the first half
of 1893 was 2,374,890 tons against 2,189,696

' tons in the second half of 1892, and 2,254,345 in

the first half of that year, the increase being
185,194 tons, or 8'4 per cent, and 120,545
tons, or § per cent, respectively. The number
of furnaces in blast o June 3o was 225, against
253 on Necember 31, 1892, and yet the output
of the fewer number of furnaces was increased
by 175,000 tons,  The stock of pig iron shows
a large increase, indicative of a worse trade,
‘There were 578,831 tonson June 30 last, against
535,616 tons on December 31, 1892, the increase
amounting to 43,215 tons, or 8 per cent. It is
intended, with a view of reducing stocks, to blow
out more furnaces. s .

An interesting table has just been submitted
to Congress by the director of the United States
mint on the moneys of the great nations. The
aggregate stock of gold, taking $5 to the pound,
isplaced at £,716,521,000; silver, £808,540,000;
uncovered paper currency, £3527,174,600. Of
the gold and silver France holds the largest
amount, £160,000,000 of the former and
£140,000,000 of the latter. The United States
comes next with £120,800,000 gold and
A£123,000,000 silver; Great Britain is placed
fourth on the list with £110,000,000 gold and
A20,000,000 silver; Pussia last with only
450,000,000 gold and £12,000,000 silver. In
the matter of uncovered paper money South
Americaleads theworld w:th over £120,006,000,
Russia is second with £100,009,000, United
States third with £82,400,000, and Great
Britain last with only £ 10,000,000. Taking all
classes of money, gold, silver and paper, the per
capita circulation is gwen as follows: France,
438 25.; Cuba, £6 4s.; Netherlands, £5 15s.;
Australia, £5 7s.; Belgium, £5 2s; United
States, £4 17, 6d. ; United Kingdom, £2 14s.;
Russia, £t 8s. 6d.

Coincident with the visit of Dr. E. D. Peters,
Jr.,, the well known copper metallurgfs(, to
Australia, we read of a find of a deposit
of nickeliferous pyrrhotite in that country. No
information is given as to the probable extent and
value of the new discovery. ’

The success which attendad the mining exhi-
bition in London in 1890, has encouraged the
members of the Institution of Mining and Metal-
lurgy, and the Mining Section of theLondon

States has und ) important chang

Chamber of Cc e, to take preliminary

during the past half year. In Pennsylvania the

output has increased from 1,976,673 tons in the
second half of 1892 to 2,225,962 tons in the
first half of the present year; the other increases
heing 40,000 tons in Maryland, 24,000 tons in
Ohio, 16,000 tons in Colorado, 14,000 tons in
Kentucky, 11,000 tons in Alabama, and 10,000

steps with a view to the holdidg of an Inter-
national Exhibition of Mining and Metallurgy
in London 1n 1894. We gather that the idea is

.to endeavor to secure for the coming exhibition
_ the best part of the large coliection of minerals,

mining machinery and accessories now'on view
at Chicago,  If the proposed Mining Exhibition

in London comes off, as it probably will, we
trust that Canada will make a special effort to be

D dina befitting its great
mineral wealth,

Mr. J. S. Jeans, widely known to the engineer-
ing world as the able secretary of the Iron and
Steel Institute of Great Britain, has resigned his
position to assume control of his new monthly,
the Engineering Review. ‘The first number of
Mr. Jean’s venture is excellently gotten up, and
contains a mass of information of interest to the
professi Considerable space is devoted to
summaries of the more notable articles in the
leading technical journals and reviews, the data
being classified and arranged in such a way as
to afford a ready reference. There are also bio-
graphical sketches of Sir Henry Bessemer and
Robert Forrester Mushet, together with an
illustrated supplement of forty pages, giving a
description by Mr. Jeans himself of the World’s
Columbian Exhibition, A highly commendable
feature of the new Review is its complete index,
after the of the R of R , of
current engineering literature. The REVIEW ex-
tends its congratulationsand hearty good wishes
for Mr. Jeans’ success in his new field of labor.

The Critic’s latest protege is Mr. C. Ochultree
Macdonald, who claims to be a special Canadian
correspondent to the Colliery Guardian, “ with
all rights of translation strictly reserved.” Per-
haps the management at Cow Bay could give
the Critica few pointers on the claims of this
writer to be considered an authority on the
Canadian coal trade. At our last acquaintance
Mr. C. Ochiltree Macdonald’s specialty was a
corner in Canadian spruce gum and maple
sugar,

In the Metallurgical Section of the Congress
of Mining Engineers, held recently in Chicago,
there was an interesting discussion on the paper
of Mr, E. C. Potter on American Blast Furnace
Practice. Mr. Johu Birkinbine referred to the
fact that the bulk of advancement in blast fur-
nace practice had been within the last 25 or 30
years; that to-day in this country there are
active furnaces through all gradations from the
cold blast charcoal furnace, with its square stone
stack, blast cylinders and water wheel, produc-
ing only three or four tons daily, to the modern
monster coke furnace, producing 100 times the
amount of iron that its ancient prototype made.
He credited technical knowledge with much of
this ad , and claimed that the ch
the manager and the engineer had made the real
advance by determining the composition of
materials, by studying the reactions in the blast
furnace, by applying labor saving machinery to
operation, and by usmg skxl] in designing and
Mr. Birk called
to the demands for richer ores made by blast
furnacvs, and the development of the pig iron
industry in new districts or sections of the
country,

Replying tu a question from President Howe,
concerning the probability of the long expected

ol tica,
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annihilation of the charcoal pig iron industry,
Mr. Birkinbine expressed his belief that the
United States will continue to produce from
500,000 to 750,000 tans of charcoal iron
annually ; that the restriction of this branch of
industry is due to the difficulty of producing in
one locality, or assembling at one point, suffi-
cient fuel to support large plants, and conse-
quently even with cheap fuel, good ores, etc,,
the charcoal furnaces have the disadvantage of
having to divide fixed charges by smaller'ton-
nages. .

‘The metallurgy of lead formed the subject of
an interesting paper by Mr. J. B. Hannay, before
the last session of the Royal Society of Great
Britain. ‘The metallurgy of iron, he said, had
obtained complete elucidation during the last
twenty years, that of copper -was pretty well
known, whilst chemists to the Mint—notably
Roberts-Austin—had made the metallurgy of
the precious metals their special study ; but the
further great domain of metallurgy, that of lead,
was still in the empirical stage. Percy, the
greatest authority on metallurgy, admitted, after
spending some years at the subject, that the
chemical changes involved in the metallurgy of
lead were still unexplained.  Mr. Hannay pro-
ceeded to describe several new volatile com-
pounds of lead, the discovery of which gave the
key to the solution of many of the difficuities
which had hitherto beset the path of the investi-
gator, and by examining all the furnace reactions
of lead compounds in the light of those dis-
coveries he was enabled, he said, for the first
time 10 present a true explanation of the metal-
lurgy of lead founded upon accurate knowledge.
By the aid of these discoveries he had devised
an entirely new metallurgy of lead founded upon
modern methods.  The process consisted in
passing a stream of air through the lead ore in a
Bessemer converter, by which simple means the
wholr of the ore was converted into pig lead, or
hthar e, or sulphate of lead, as might be requir-
ed, t.:us enabling the manufacturers to make the
prodt. st bring the best price in themarket. The
oxidatewn of the ore supplied all the heat re-
quired to conduct the process, so that no fuel
was required. ‘T'he importance of this new pro-
cess, Mr. Hannay declared, might be judged
from the fact that not only was the whole of the
lcad obtained as finished products without loss,
as against a 20 per cent. loss by the old method,
but every ounce of silver was separated and
collected without any expense, no matter how
little silver might be present.

We are indebted to the Scientific Publishing
Company, New York, fora copy of Prof. J. F.
Kemy’s recently published volume on the “Ore
Deposits of the United States.” In the last
forty years enormous develapments have been
made n new mining districts in the United
States, and those which were the chief sources
of ores thirty. twenty, or even ten and five years
ago, have in instances given place to regions
then practically unknown. The older books are

thus in large part ancient history. Great ad-
vances have also been made in our theoretical
knowledge regarding origin' and formation.
Much that was vain imagining has been replaced
by well founded deductions from abservation
"and experiment.
,uncertainties of exploration and development
have been mei, nor ever can be, but much
greater confidence has been made possible and
many unrcasonable cxpeclations have become
preventable by this fuller knowledge. The pre-
sent work has been conceived with these impor-
tant considerations in view. Although its de-
scriptive portion is concerned only with the ore
deposits of the United States and Canada, its
general and introductory discussion is based
upon all the literature of the subject. English,
German and French authorities have been
studied during the author’s residence abroad, as
well as American at home, The ore deposits
are taken up by metals, in the order shown by
the accompanying table of contents. Where,
however, two are characteristically associated, as
in many deposits of lead and zinc, lead and sil-
ver, silver and gold, nickel and cobalt, the two
are treated together.  Wherever possible the
endeavor has been made to pass from the well
understood to the more difficult, as is most con-
spicuously done with iron. Its bog ore deposits
are first treated, as the origin of these presents
no difficulties, while the magnetic lenses are
taken up last, for their method of formation is
most obscure of all. So far as possible a defi-
nite impression is created by the arrangement of
the ore bodies under examples.  This term was
preferred to that of type, which is used by Von
Groddeck, because the arrangement by metals
precluded this, and because the relativ 1s of ore
bodies are often so obscure, poorly defined or
ill described, that types cannot be sharply estab-
lished. ‘This arrangement has been found very
serviceable i teaching, as it defines much more
sharply in the mind of a student the features on
which the instructor would wish to lay especial
stress, ‘I'he treatiment is consistently geological
and the principals of origin have been made as
pronunent as possible. The literature is cited
in its completeness, but the references have been
annotated as to whether they are specially re-
commended for general consultation, for their
historical record, or for complete investigation,
In the dwision of space, the more important
regions have been naturally given the greater
amount, and the effort has been made to pre-
serve thus a proportion, and not to be too much
influenced by purely scientific considerations.
At the same time, it is believed that no district
of any importance has beca overlooked, and
tha, if it is given but passing mention, the refer-
ences wiil place the full literature at command.
It is fully realized that there are many impor-
tant districts, especially in the West, of which
our recorded 1 nowledge is limited, and which
need study and description. It is hoped that

Not all the difficultics and |-

in economic geology, which have been given by
the author during the last seven years, five at
Cornell University and two at the School of
Mines, Columbia College.

¢ In our next issue the REVIEW will commence
publication of a series of illustrated articles on
the Canadian mica mining industry, from the
pen of Mr. F. Cirkel, M.E,, Ottawa,

There has just been published by the Depart-
ment of Customs a very handily arranged analy-
tical index to the existing Customs Tariff, which
our miners and manufacturers will find of the
greatest utility. We are glad to note that the
Act relating to the free importation of mining
machinery is reproduced in the exact language
in which it was adopted by Parliament. The
words ‘“class and kind” instead of “class or
kind” often proved troublesome to importers
when seeking an interpretation of the law at
ports of entry.

On Thursday and Friday, 28th and 29th in-
stants, the Mining Society of Nova Scotia will
have as its guests the members of the General
Mining Association of Quebec in a united meet-
ting at Halifax. Excursions will be made to
the gold mines'of Waverley and Montagu, and
the social features embrace a dinner and an out-
ing on the beautiful harbor at Halifax.

Another big record has been put up by the
Witwatersrand mines. The grand figures of
116,884 oz, representing the output of Decem-
ber last, stood unbeaten until May, when the
previous record was just topped, the actual total
being 116,911 0z.  Now we learn that this re-
cord has been thrown completely in the shade
by the returns for June, which give the magni.
ficent total of 122,907 0z Only the bare total
for June is to hand so far, and we cannot there
fore at the moment give any deuwils for that
month, but the particulars of the May output
have been forwarded by the Chamber of Mines.
‘The returns for the first six months of the cur
rent year werc as follows :  January, 107,474 oz.,
February, 92,352 oz, March, 111,474 oz, April,
112,053 oz, May, 116,911 oz, and June,
122,907 oz, making a grand total for the first
half year of 673,161 oz. The total output for
1892 was 1,210,865 oz, and if the present
monthly average is kept up the yield for the
current year will top that for 1892 by nearly a
quarter of a million ounces. The May returns
show that 85,750 oz gold were obtained from
174, 73 tons of stone put through the mills, the
average product per ton being g'85 dwt., that
5,536 oz, were obtained from concentrates,
21,278 oz from tailings, 171 oz from alluvial,
and 4,174 oz from other sources, making 2
grand total of 116,911 oz, worth £411,877.
The principal mill yields were as follows :—

the book may emphasize these, and g
the study of them. The materials for the bool
have been assembled for lectures and instruction

Robi Company, 9,062 oz. from 8,042 tons,
New Primrose, 4,802 oz from 12,200 tons,
Langlaate Estate, 4,700 oz. from 18,689 tons,
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Crown Rcef, 4,666 oz from 10,125 tons, Fer-
reira, 3,839 oz from 4,446 tons, Geldenhuis
Estate, 3,386 oz from 4,841 tons, Jumpers,
3,222 oz from 7,884 tons, Simmer and Jack,
3,142 oz. from 9,506 tons, Durban Roodepoort,
3,030 oz from 6,531 tons, City and Suburban,
3,002 oz. from 4,259 tons, Meyer and Charlton,
2,938 oz from 3,025 tons, Wolhuter, 2,724 oz.
from 5,192 tons. The highest average yield
was 30'03 dwts., obtained by the New Rietfon-
tein Estate {rom 1,675 tons, New Hertiot coming
next with 28'61 dwt. from 720 tons, Nigel fol-
lowing with 23'22 dwt. from 2,059 tons, and
Robinson being close up with 2322 dwt. from
the very large crushing of 8,042 tons. The
lowest average was 4°54 dwt. obtained by the
East Roodepoott and the Meyer and Leeb, and
among the larger companies, the poorest average
shown was that of the Langlaate Estate, with
§°0z dwt. per ton fromn 18,689 tons. The higgest
yield obtained from tailings by any one com-
pany was 2,509 oz by the Durban Roodepoort
Company, the New Primrose Company coming
next with 2,484 oz, Langlaate Estate following
with 2,323 oz, and the Crown Reef Company
being fourth with 1,922 0z. The whole of the
gold obtained from tailings was recovered by
means of the MacArthur-Forrest process,

The British Consul at Wenchow in his last
report gives some interesting details respecting
the manufacture of steatite or soapstone orna-
ments in China. The mines are distant 42
miles from Wenchow, and are reached by a
boat journey of 35 miles up the river, followed
by a land journey of seven miles over rough
ground. The hills containing steatite are owned
by 20 to 30 families, who in some cases work
the mines themselves, in others engage miners
to do it on their account. The galleries are
driven into the sides of the hills and are often
neatly a mile in length. The composition of

the hills is soft, and the shafts requirc to be-

propped up by supports of timber ; for the same
reason the floors are full of mire and clay, so
that the miners wear special clothiné made
principally of rhea fibre. They lead a hard life,
living in straw huts on the hillside. The stone
when first extracted is soft, hardening on ex-
posure to the air. It is brought out of the mine
in shovels, and is sold at the pit mouth to the
carvers at a uniform price of about 34d. per Ib,
This would be when the purchaser buys it in
gross, without first selecting it in any way.
When picked over, the mineral varies very con-
siderably in value—according to the size of the
lump, its shape, and, above 2all, its colors. The
colots are given as purple, red, mottled red,
black, dark blue, light blue, gray, white, eggshell
white, “jade,” beeswax, and “frozen.” Of these,
“jade” (the whiteyvariety, not the green), and
“frozen” are thé most valuable. Indeed, so
valuable is the"mten that good specimens of it
are sajd to fetch moré than real jade itself. The
wdustry finds employment at-the present time
for some 2,000 miners:and carvers. A great
impetus was giveén to it.by the ‘opening of Wen-

chow to foreign trade. Previously to that event
the chief purchasers of soapstone were officials
and literary men, and the article most often
carved was a stamp or seal. When it was dis-
‘covered that foreigners admired the stone,
articles were produced to meet what seemed to
' be their taste.  Such were landscapes in high or
ilow relief, flower vases, plates, card trays, fruit
dishes, cups, teapots, and pagodas. If left to
his own dev'es, the fiative carver proceeds first
to examine his stone, much as a cameo cutter
would do, to discover how best he can take ad-
vantage of its shape and shad-s of color. There
is for this reason room for wide difference in
artistic quality, apart altogether from the intrin-
sic value of the mineral, and carved pieces vary

‘when one iders the deadness in all financial mavers
connected with silver, one cannot help being surprised
that the Slucan country is not tots'ly dead too.

With the -unsettled value of silver, those monied men
who have properties and can afford to wait in expectation
of higher ptices, are simply doing a little development
work, opening up their ledges and generally getting
things into shape, 50 that when the settling o&he silver
question justifies a larger egmditun of capital they will
know where to put it to the best advantage.

On the other hand those qwners of properties who have
not the money to do “f work on their claims but who
are waiﬁnﬁ for buyets, place a high value on their pro-

rties in the full belief of silver coming up again, and

uyers are not over anxious to invest in silver properties,
h promising the propositions may appear.

Consequently, on the majority of the claims there is
not much work being done ; but'in a few cases the owners
have deemerd it advisable to active i
on their properties.

The Washington has 45 men at work, and is makin*
arrangements to have froni 50 to 60 or more at work al
the winter, and Lave already let the s atract for the ship-
ping of 100 tons of ore. ~The Mountain Chief is also
:u:tivelg taking out ore; the 1 wdanelles having pumped
l!!git‘ aft dq are :lead'l_ly at work ; the Wellington is

in price from a few cents to $10 and upward
And among the more purely native articles pro-
duced are, besides the seals, writing material,
as trays for pens, slabs for rubbing ink, and the
like ; flower vases, square, round, or hexagonal ;
boxes for sealing vermilion, incense boxes of all
kinds, but chiefly having the character for “long
life” in open work on the cover; small sandal-
wood burners, lower baskets and balls, candle-
sticks, chessn.en (or, as we should regard them,
draughts), cups, bewls, and lamps : idols, as the
Star of Longevity, the Eight Genu, Goddess of
Mercy, lions, n onkeys and other animals. Less
ambitious workmen content themselves with
polishing the stune and cutting in relief certain
common emblems, as the sun, moon, clouds,
mist, the lute, chessboard, books, scrolls ; or the
characters for happiness, promotion, old age and
posterity.
———————

CORRESPONDENCE.

Use of Peat Fuel in Norway and Sweden.

70 the Editor of the Review :

SIR,—From time to time there have occurred in your
valuable paper articles about peat fuel, and we have read
them with much interest. In the July number, page 112,
is a contribution by Mr. Dickson, who says: ‘It (peat)

is extensively used in an air.dried state only in Norway .

and Sweden for the reduction of iron ores, and some of
the finest brands of iron arc smelted with peat.” The
fact is that some experiments with charcoaled peat were
made some 30 years ago at onc or two furnaces, hut gave
not good results; if air-dried peat was ever used in a
blast furnace there are no records of it.  Air-dried peat
is, however, used quite extensively by those Swedish
iron works who have boys in close proximity, but only
for making gas in gas prodi and g fly togeth
with wood or sawdust ; it is givin- excellent results used
in that way.

In Norway peat cannot he used very extensively for
making iron, as that country possesses only one iron works
and a small one indeed, producing, according to the
Official Statistics for 1890 (ch latest accessible), only 517
tons of vi‘i. iron, 423 tons of bar iron and 268 tons of
steel, which is scarcely 1 per cent. of the consumption of
the country itself. Many users of Swedish iron on the

- American continent buy it as Norwuay from; why it

should go under this name any longer we cannot under-
stand. It is about time to give the Swedes the credit for
the Swedish iron.
Yours, &c.,
STORA KOPPARBERGS BERGSLAGS AKTIEROLAG,
FALUN, SWEDEN, Sept. 1st, 1893.

Mining in the S'ocan District, B.C.

o the Editor of the Review ;

SiR,—1I returned a few da from a trip through
the Slocan district, having visuedmthe inci minau‘m
the south of Kaslo Creek, and was ‘much struck with the
healthy appearance of everything.

It is true that there is not very much work beiog done
compared what evetybody last year expected, but

pping regulacly ; the King of the noble five
group has 120 tons on the way to Kaslo; the Blue Bird is
shipping 70tons; the Iiaho has just shipped 20tons; and
other prop are also shipping small quantiti

The waggon road has been completed to Three Forks,
and is now beil ushed on rapidly to New Denver, &

d i being pushed pidly to New D Y
distance of five miles, There are very good trails to all
the more important mines, and the transport facilities are
as as they well can be without the railway.

was much struck with the facility with ‘which the
mines may be developed. They are in almost every case
high up on steep mouptan sides where the opening up
of the ore bodies by means of tunnels will be a very sim+
ple matter. Tramways and aerial ropeways will take the
ores from the tunnel mouth to the railway or waggon
road, as the case may be. Water power is plentiful
everywhere, and with the facilities electric transmission
now gives, power for concentration drills, etc., will be
very cheap. I should think there would be a very
opportunity for a gencral power company for supplying
the various ¥roups with power,

It is needless for me 1o say anything of the ore show-
ings—they have been written and talked of by everybody,
suffice it to say that despite all I have heard of their ric{-
ness and magnitade I was surprised indeed at their
ap};_earanne. .

he quantity and cleanness of the ore is extraordinary,
in many cases most of the ore can be shipped after a little
hand sorting, though in some of the properties the ore is
largely a concentrating ore.  There will be, no douls,
severs disn];pomlmem in many cases over the want of
continuity of the ore bodics, but in so many properties
docs the veins, now that they have been ex, 1, show
such  steadiness that there can be no doubt whatever

that this country is going to be not >nly a great mining
countsy with Very many mines in it, but that the indi-
vidual mines aze going tv be large concerns.

There are no drawb.. «s to this country whatever—the
ore is of surpassing richmess, the quantity is assured, the
facilities for development are of the best, water power is
pleatiful, *he natueal contour of the country makes transe
port the easiest matter when the Crow’s Nest Pass ral-
way is built and we can have cheap coke. We are inde-

ndent of anybody and everything. Silver may go as
ow as possible, thes: mines can produce when others
have been long closed.

But this has been said often before,

Once let the silver question show signs of seitling and
thelwoxxmg of these mines will be commenced on a large
scale,
lkAs it ist, (her; isda th Rhly w l'\ and 1
ike air about the district.  People have stopped tatkin,
and have begun to work. v g g

What the country needs now is: the settlement
of the silver question, a railway to the mines, a smelter in
the neighborhood, and miners, s.e., mining men with ex-
l)erience and brains. Many propertics show woefully the
ack of ability and experience in their workers,

With regard to new strikes this summer, it has been a
B:cunl“ to many outsiders that so few rich strikes have

reported this year.

It is quite true there have been few new discoveries of
any importance, but to those who have seen the country
this is not surprising. .

“The country is as a rule well covered with soil and
vegetable growth, and it is only where the ledges have
been exposed by snow slides, or else high up in bare
places, that any discoveties have been m;ﬁe. Last year
;I:)cxc:umry was lov?’r\m. “l‘xd \hgse ledges that were ex-

were easily found, the others can only be fou
after most laborioyu and careful search. Y nd

But there have been new discoveries made, and these
of t importance,

uch attention has been paid to the dry ore belt on
the north of Carpenter Creek. I have not had the oppor-
tunity of vm(mﬁethns district myself, but from the ores T
have'seen and the 1e, T have heard, I am confident
that this will develop into a most important district. The
ores are chiefly copper ores high in silver,

The Whitewater Bnin,’&m 10 the north of Kaslo
Creek and 18 miles from Kailo, has been the cause of
i e g St oF e S

t is rict of ¢ ocan, and there has
been much dmeutovlm)mgo!d{edlyeiiuedlbee

hlv wh
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In paying quantities,  The Basm s a net work of quarry
ledges, many barren, some carrying copper and aron py-
ntes, with traces of gold,  Others wni: gold up to $200
and $300 m hand specimens, and just lately has been
found a quarry with free gold easily seen by the eye.
This last’ was looked upon as a *“fake,” but samples
brought down by Mr. Bucke, the assayer, the genuneness
of which he vouches for, prove beyond a doubt the exist-
ence of a rich quarry  Further developments are eagerly
looked for.

Not much has been heard from the Lardo-Duncan
country to the north of Kootenay Lake. The Golden
Eagle, from which so much was expecred last winter, has
proved worthless, and beyond one or two really satis-
factory finds, not much has been done.  This does not
show the country 1o be deficient n mmeral 3 1 1s v
<hfiicult at present to travel i, and not much good prose
pecting has been done i w, - There 1s sull much faith i
s futare, but so far httle has bezn done,

The $t. Mary's country, to the cast of Kootenay Lake,
has attracted a‘great deal of attention dunng the last few
weeks.  Some very rich finds of copper ores %igh in silver
<caused a rush to the country, which resutted in some very
fine samples of dry ore being brought in.  The samples
assayed from 100 ozs, up tothe thouwsandsin silver.  Some
of the last to be brought mn was by Mr. Mclaren, of
Burgess, Ontarto, whose sample of s ledge ran 130 ozs.
silver and 107 copper.  Not enough of the district 1s
known as yet for me to say anything further.

There is still another” month of good prospecting
weather, and we may look for very important discovenes
(}!l“mg that tme.  The best of the men are now in the

nlls.

There 15 much talk about work commencing on the
Kaslo-Stocan railway, but beyond the clearing of the right
of way for the fist five miles and the building of the
Kaslo station, nothing has been done.

Very httle wall be heard about this country until the
silver question begins to settle, then results will surpnse
the world.

Meanwlile, now 1s the time for those who know any-
thing about munes to mvest.  Cash s very scarce here,
and its purchasing power is much greater now than it is
likely to be again,

Yours, &e.,
FREIBERG,

CANADIAN COMPANIES.

The Slough Creek Mining Company.—This com-
pany, organized about two years ago with headquarters at
‘Tocoma, Washington, and which recently has been
opening up atluvial ground at Slough Creek, in the Can.
boo district, B.C., has just_been registered under the
Foreign Companies’ Act, B.C.

The Kootenay Mining and Development Co.
Ltd.. is secking incorporation, Capital $1,600,000, in
shares of $100. llead office, Ainsworth, B. C., with a
branch otiice at Mi lis, Mimn. D : Wallis
Baker, Minneapolis, Joseph B. Mcarthur and Thos. J.
Lendrum, of Ainsworth, B.C. Formed to mine lands
and operate mines in the Province of British Columbia.
Operations are in the West Kootenai district, B.C.

-—

MINING NOTES.

[Frox our OwsN CORRESFONDENTS.]

Newfoundland.

Mr. C. E. Wills, of Halifax, whu bas been opening
asbestos areas at Port au Port Bay i the interests of the
Hahfax .\sbestos Co., has returned and speaks most
iz Lly of the | Lol ful uperations.  The
fibre is of goud qualty and i repurted to be found in
quantity.

Nova Scotia.

At the Cozheath copver nune, dnfung on the vein has
been commenced from the cross cut on the 320 ft. level
of shaft No. 2, lwo power dnlls beng run.  There 1s
apparently a swell in the ven on this level, the walls
being over 40 ft. apart. Captain Granger reports
that_he has drifted cast 25 ft. on an ore body, which so
far fills the entire face of the drift.

Quebec.
Eastern Townships.

Mining operations are being quictly carried un at most
of the asbestos mines.

In the Thetford district many of the mines are nut
working full force, mainly on account of the scarcity of
1abour.

Messrs, King Bros. are not operating all ther pits, but
we understand that their mill and crushers are yielding
good results.

Nothing 15 being raised from the pits of the Johason’s
Co., uperations being confined cnmcli to their dumps,
the product giving good results afier being put through
the mnll, A good quality of No. 111, and a fair quantity
of No. I1. is being won in this way, and it is_being dis-
posed of quichly. Estensive shipments of No. I, from
stock are also reported.,

Mr. A, S. Johnson, managing director of this company,

‘The Amencan Mica Co., (Webster & Co.), have shut
down production from their Templeton, Sydenham and
Perth proy , claiming to have an al stoch on
hand for some time to conie,

Beauce District.

A despatch from Quebce announces that the Mc-
:\rl}\ur l!ros:,_o! Toronlo,_h:\vc sold a portion of their

who has been spending some time in the Western States,
looking after his interests there, has returned and is now

at the mine.
.

Messrs, Ward Bros. & Co. have not reopencd their
mine, and 1t 15 unhikely that they will do so this year.

‘The Bell’s Asbestos Co. is pushing work cnc[gclxpalliy-
at their mine, and a large output is steadily maintained.
It is expected that the output will this year be a record
one.

The Thetford Mimng Comps 1y has nut dune anything
in the way of muming, but so.ic needed improvements
have been made to the storage capacity, with a view to
resumption of work in the future.

auriferous mining proy in the Beauce gold district to
a company of Portland and Boston capitalists for $130,000.

Mr. W. I’ Lockwood, who holds a large area of allu-
vial ground at St. Frandis, is also reporsed to have suc-
ceeded in making a deal with wealthy American capitalists.
Mr. Dwight Crittenden, a mining eapert, has recently
been over the ground and has reported very favorably un
the property.

Ontario.

The annual meeting of the Ontario Mining Association
will be held at Sault Ste. Marie on Wednesday, Oct. qth,
for election of officers 1ad other important business.
There should e a full attendance of everyone interested.

. Wk h no! %

The Beaver Ast ompany, gh not w g
to fully capacity, have a fakly strong force mining in their
main pit, A second calle derrich has Leen added to the

An exch says the big suit of Ritchie vs. The Cana-
dian Copper Co. ef al, is on again.  Judge Burhe put H.
l". .\lc‘lmoﬁh upon the stand as a witness on behalf of the

plant, which greatly facilitates the handling of

The Amencan Asbestos Company are working their
mines at Black Lake with their old-time energy, the only
drawback bemng the scarcity of labor. It is gratifying to
learn, however, that the depression in the States is acting
beneficially, inasmuch as many of the miners who had
left when l{le mines were closed down a year, ago are now
returning to the district.

The United Asbestos Company employs, at last report,
about 65 men and bue‘& The management is remoting a
portion of the dump from what promises to be very pro-
ductive ground, and ing it over the i
new cubbing house 4ox 70 has been added to the build-
ings, together with a couple of Blake crushers, which are
worked with a view to the recovery of the lower grade
asbhestos.

An excellent output is being made by the Anglo.
Canadian Asbestos Co.

The Coleraine Mining Co. has started a small force to
prospect that portion of their Jands formerly operated Ly
what was known as the Black Lake Mining Co.

Ottawa County.

The British Phosphate Co. have cleared their bins and
completed their shipments to Furope. It is reported
that an action has been entered against the Emerald
Mining Co. to recover the loss in the value of the phos-
phate seized by injunction in the recent suit which the
British I‘I\nspfmtc Co. won. The LEnglish company
claim th.t the d iati tailed by the collapse in the
market since the inj has been iderabl

On the Russell ming, Calumet Island, a larger
show of zinc blende has been uncovered than any pre.
viously found on this property. It is, we understand, to
be tested with the diamond drill.

Mr A RBenson, manager of the General Phosphate
Corporation, shipped this month to Eurape, several
hundred tons of phosphate, mainly about 70% grade. The
consignment was the result of cleaning up the fumps.

We understand  that Messrs. Powell and Clemow,
Ottana, have purchased a very promising amber mica
propenty at Aylwin, Que., and a small force is at work
opemng it up.  $15,000 is the figure reported to have
been paid.  The mica is of large size, and in paying
quantitics so far as discovered.

Mr. John Poupore has some _cleven men working for
mica on the Judge lot on the Lievre river,

Messts. W. A, Jamieson & Co., Ottawa, have 12 men
working their Cassidy mica mine inthe Township of Hull,
and 17 men on the Cascades nune.  Fifteen tons were
raised last mwonth, at least two of which will cut on an
average 4x 7. The quantity and quality of the mica from
these mines, bears a high reputation in the district. A
cutting and dressing works, at which a small force is
employed, has been opened on Wellington street, Ottawa,

The Lake Gerard Miea Mining System continues to
work a reduced force at Lake Gerard and other mines.

and 1 him, in chicf, about half a day.
Then General Butterworth, counsel for the plaintiff, cross
examined him for five daysand he is not through with
him yet.

Belmont Township.

A gold bearing vein on east half lot 19, in 1st conces-
sion, Belmont, being the next lot south of the Crawford
mine, is being developed by T. D. Ledyard, of Toronto.
A shaft has been sunk to the depth of 36 ft., the vein
varying from 3 10 6 ft. wide with distinct walls of tolcose
schist.  The vein matter is composed largely of drusy

vartz, from which the pyrites has decomposed, but as
the vein des the sul| are b ing more solid.
‘The honeycomb quartz shows a good deal of free gold ;
theaverage of six assays made by the Balbach Smelting Co.
showed $49 in gold per ton, and an assay of about half ashot
bag full of small picces from all parts of the pit gave $os in
gold to the ton.  Different samples of the iron pyrites in
which there was no visible gold have been assayed by
Elliot & Chambers, of Toronto, showing the following
amounts of gold per ton, viz., $117, $193, $195, $198,
$318, $338 and $922 per ton.  This vein shows itself
150 yards west from the shaft, with the same character-
istics. There are nnmerous other veins upon the ‘pro-
perty, some of which also show gold.

Messrs. Ricketts & Bank, of New York, have lately
heen examiningthe Cr:\wfonliold property withaview toits
being worked by a New York Company.

Lake of the Woods District.

A despatch from Rat Portage says: The largest gold
brick ever produced in this district has just reached here
from the Sultana mine. It is a magnificent proof of the
richness of our ores, weighing about 100 ouncer and
valued at nearly $2,000. The brick was obtained from
only sizty tons of ore.

There are many rumors in the air in reference to min-
ing propertics changing hands. If there is any truth in
them, some of the most valuable locations in this district
will shortly be operating under new management, Messrs,
Barnes and Upton are expected here to-day.  Itisex-
pected that their presence portends a more active move-
ment in that section of the mining industry in which they
are interested, These gentlemen have done much for
this district, but have latterly been severely handicapped
s their movements by the financial difficulties over the
line. The English experts have returned to the old
country after subjecting many of the neighboring locations
to a severe and critical examination,  Fortunately this
cxamination has proved very satisfactory, and it is under
stood they will be back again within two months. Itis
in connection with the visit of these gentlemen that the
rumored sale of mining property is aisociated,

The attempts to form a miners’ union has not material-
ized to any appreciable extent. Several meetings have
been held, but owing to the lack of interest displayed by
the mining men very Jittle was accomplished in the way
of organizing.  There is no doubt about the unpopularity
of the royalty clause, and it will undoubtedly be pushed
to the front later on, but the mining men arc cither too
busy to cngage in agitation just now or do not care to
place th lves in app ism to the govern-
ment. The local Conservative association are arranging
for some of the leading Opposition members of the legis-
lature to visit the district, when we shall probably hear
the question argued from their standpoint.
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North-West Territories.

The output of the Canmore coal nunes (H. W, VMe-
Neil Co., Ltd.), 15 now 200 tons a day, every pound of
which is taken I?- the C.ILR. At Anthracite they have
5,000 tons stored as a base of supply, all of which will be
tescreened when toading on cars. ™ The Canmore coal is
now being washed and tn futere will have no diet,  New
stores are being opened by the company gt Canmore and
Anthracite, and the business is being rapidly extended in
all directions.

British Columbia.
Cariboo District.

(From the Colonist )

There is every likelihood thar next spring waill bnng &
great improvement in the winmng ndustry of Upper
Cariboo.  Twu new companies of considerable capitat
have been formed to work Williams amd Willow Crecks.
Mr. A, D, Whittier, who has been in England for some
time, has succeeded in interesting several British capital.
in Williams Creck, and is now on his way to Barker-
e to complete armngements. It is the ‘intention of
this company tu worh the deep ground of the creek below
Barkesville, where were the nchest diggings of early
days. The ground will be worked by the hydrauhe
jenting process, having a pressure of 550 feet,  The
requisite machinery has alecady been ordered, and will be
brought up during the winter.

Mr. Geo. o Law, of Montreal, represenuny casiern
capitalists, has leased one and a hall males of Willow
river.  The Government boring machine, that did service
a few years ago on the Thompson river, will be used to
test the ground, which will eventually be worked in muach
the same manner as Slough Creeh.”  Operations will be
commenced next spring.

Last season Mr. Edward Sheppard, on Sheppard
Creek, cight miles northwest of Hmrkcn‘illc, took ont
$1,200.  This year he has been making preparations for
working on a wore estensive seale. e has brought up
anew flume 1o work the deep ground,  There 1> any
amount of good gravel in sight, and Mr, Sheppard now
feels certain’ that fortune is ot far away.  His brother
alvo has a good prospect on the same cre The Tender-
foot claim, owned hy some Nznaimo parties, adjoins that
of Mr. Sheppard - They have run a tunneld for some dis-
tance, and are now in good pay gravel at a depth of 28
feet.  Net to the last named company a number of
Barkerville gentlemen have tahen up 2,200 feet of ground.
At present this company is paying into the Tenderfoar, in
wider 10 have that clam thuroughly prospected.

The Eye-Opener clam  on Walliams Creeh, gust
upposite Bark nville, bas this year shown atself to be a
good pm»rcu. Up to the night of the 3rd inst, 128
ounces had been taken out.

Ou Nehon Creeh, the Ah Kow clam (Chinese) made
mer $6,000 for the work of fivewmen.  The € nnese come
pany on Davis Creeh have not been sv fortunate, although
they more than paid expeases, hasing made a wash-up ot
over 60 ounces.

The South Wales Company, on Lightning Creck, after
A long aud hard fight with slum and water, are at last
feeling that success is about to crown their etforts.  Every
\‘\wk is now bringing them a neat little pile of the yellow
dust,

\ party consisting of four men, with provisions fur six
weeks, started out recently on a_prospecting trip from
Barkerville to Goat river and vicinity.

Mr. Chatles Ramos, supermtendent Slough  Creek
Mung Co., retusned to Slough Creek, together with Mr.
W\, 7. Magee, one of the directors of the Slough Creck
Muming Company.  Mr. Magee, in company wih C. H.
Cobb, Albert Morns and John Hopp, has taken a con-
tract 10 sink_the man shiaft. Al the necessary machmery
comsisting of two 30 h.p, bailers, a large steam pump and
wne 12 h, p. hosting engne, has been ordered from
Taronto, and 1s due at Asheroft by the last of September.
Later on, a second pump will be secured.

Vancouver Island.

The New Vancouver Coal Mining and Land Company’s
coal shiy for August, 1 to 32,467 tons.

Miscellaneous.

The Slocan Zrospector has strong faith in the cffect of
Tuge and toud and in add to_damning
munt vigorously the nval town and people of Nakusp,
11mis in its Jast assue the following little editorial note tn
hsertisement of the local mining resources ¢ * It is not
+ten that an editor way use 2 chunk of nre carrying 5,000
ounces of silver to the ton as a paper, weight, from an in-
o \haustible mine less than three miles from the office.
This is our paper weight, and indisputable evidence in
favor of the futurc of New Denver.”

The cost of shipping the last consignmment of ore from
the Ban Ton to Tacama, with smelter charges, duty, cte,,
amounted in all 1o $99.50 per ton 3 comprised as follows .
Freight charges from” the mine to Kaslo, per ton, $30;
sampling, per ton, $1.20; freight from Kaslo to Tacoma,
per ton, $10; duty, 43 per cent., lead, per ton, $13;
smelter charges, Tacoma, per ton, $21 3 discount on lead,
ver ton, $8; discount on silver, per ton, $15; total, $99.50.
The probable returns will be about $290 per ton, leaving
a profit of $190.50.

(Vancouver Erterprise.) .

Capt. M. McLeod returned a day or two ago from
Cayuse Creek, where the Enterprise” Hydraulic Mining
Company, of which he was one of the promoters, are
working their claim.  He Lrought down three splendid
nugg peregating 8 ounces, piched frum the sluices.
In addition to this he has twa specinens of coarse guld,
abo taken from the shices, thuugh the cleanup has nut
taken place. The result is sery encouraging, as they are
now only cutting their way into_where they consid::r l')_lu‘-

been evolvert from a common original, and are united by
a great variely of intermediate modificativns.  The slow
speed and the high drop of the mills of Gilpin county,
Colorado, appear to have very little in common with the
fast_speed _and short drop of those of the main gold belt
of California ; yet the practice of the one was largely de-
rived from thatof the other, and each has been wdapted
to the treatment of the ores of its particuler region.

The first and most apparent diflerence is that of speed.
In Colorado the drop is regulated at 30 per winute, while
in California_it averages from 90 to 105, ‘The more
rapid drop gives a less intesmittent action, and in this
respect more nearly approaches the ideal machine.

The wotk done by the ¢ is, | 5 dey
not only on the rapidity of its blows hut also upon its
weight and the distance through which it falls,  Keeping
1o the twa types, which we have chusen as representatives
of the twu systems vt willing, we find that in Colorado
the stamp weighs 550 tv 600 paunds and falls a height of
18 to 20 inches, while in California the stamp weighs
from 750 to 850 pounds and drops only 4 to 6 inches.
Upon Itiplicati of these three factors~-weight,

best paying earth lies. The C has n 3]
head of water, which was turned on about a week before
€apt. MeLeod left.  The dump for the tailings could not
he improved upon, and with such adnurabile resalts shown
for the tirst week, the shareh o lders are leginaing to feel
hopeful of good returns on the muney invested.  The
Company began operations theee yeaes ago, and after
driving two tunuels, both of considerable length, they
only now are able to get the first returns,  The cleanup
will not take place till the done of the scason by frost,
probably about the end of Nurember, while it 1> conti-
dontly expeeted that March ast of 18ys will see the

mines again wutking. .

(Neloon Frlune)

The Kaslo sampling works swere to begin this week on
a ot of ore from the Idaho mine.  After this ore 35
sampled, the Mountain Chief product will bie run thraugh,
George Hughes is improving the road between the town
and the sampler at his own enpense,

D. I. Hughes, of the O K, was in town on Friday
ordering supplies for the mine.  While here Mr. Hughes
sent $1, 300 worth of gold to Spokane, which he and his
two partners had taken from their mine in one week,
The new stnhe in the O K s about forty feet higher up
the mountam side than the man waaed, and the ledge of
free gold quartz has been uncovered to a width of thirty
feet. Tn most of this quartz gold can be scen with the
nahed eye, and some of it 15 ~o rich that it pays the
owners very big to extract the gold from the rock witha
hand mortar.  The owners not having any machinery on
the ground, only the richest of the ore isworhed 5 but we
are informedthatastamp mill will soon be erected, and then
all the ore can be worked at a large profit. A smail
creck, not more than a foot wide, runs within two feet of
the ledige, and in the clay and preces of broken quartz,
which are washed from the seams and gathered in buckets,
gold nuggets of considerable ~ize are found.  In one
buchet of this clay and broken rock, we had the pleasure
of seeing the owners extract $120 in gold,  Messrs,
Hughes, Cale and Oudin, the Incky owners of the O K
minw, ace very jubtlant over their new strike, and we are
sure they are deserving of all they find, as they have
worked steadv and hard to make their ine one of the
best i Trait Creek district.

(Continued on page 163)
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‘The Limitations of the Gold Stamp Mill,

By T. AL Rickann, Devver, Cotoravo,

(Chivaig: Meeting, banyg pant of die bnternational Engineenng
Congress, dugust, 1393.)

Milling is one of the metallurgical arts whereby the
entraction of the Jargest posible propottion of the value
in an ore is effected at the least possible eapense.  Stamp
milling® is that parucular prowess in which a heavy body
of iron is caused to fall upun the ore so a5 to disintegrate
it and thereby induce a separation between what is value
able and what is worthless, The latter is vsually less in
specific gravity, and iy therefore, by the funber ad of
water, remuved from the furmer, \\%lid’l is then collected

t
t

by the use of mercury.

Scecral similes have been cmtloyed to describe this
process.  The stamp has been likened 1o a hammer of
which the stem is the handle and the di¢ the anvil.  The
ore upon which the stamp falls has been compared 1o 3
nut awaiting the descent of the hammer whose blow is to
separate the valueless shell, the quartz, from thevaluable
kernel, the gold.

When we begin 1o pursue our inquiries, however, we
1 i

<|l£)]|, and speed—we find that the theoreticl work done
is nearly equal and is about one horse-power.

In milling, huweser, the efficiency of the stampas a
crushing machine is ganged by the queatiay of ore which
it can reduce, and we find that this does not at all corres-
pond to the theorctical equality of the mills. In
Colorado the stamp crushes t ton per twenty-four hours,
while in California, with an ore of similar hardness, the
amount is from two and a_ half to three times as much.
Why is this difference 2 To explain it we must suppose
the hamnier o fall ot apun the dey and wide surtace of
an anvil, but upon a face of iron cunfined within a narrow
box and under water. This box corresponds to the
mortar or cofler of the stamps. It has no opening® save
in front, where a metallic grating or screen permits the
escape of only that part of the material which has been
crushed sufficiently ~wall to 1ass through the openings.
The ore upon the die is under water, the depth of that
water depends upan thelevel of the batlom of the aperture
accupied by the screen-frame.  In Colotado the depth of
discharge, as measured by the distance from the bottom
of the screen to the top of the die, is 14 inches, but in
California itis 4 inches only.t Herein lies the key to the
diffcrence in the crushing capacity of the two mills.
Though the same amount of power be expended, and
though the screen used be of smilar mesh, yet in the
Colorado mill the stamp fally theough 10 inches more
of water and has to chischarge the pulpat a level 10 inches
Ingher than in the Callforma null.  The greater depthof
discharge deadens the elfectiveness of the blow ofthe stamp
and weakens the force of thesplash,  Another result is
obtained.  While the screen does not in cither case
succeed in sizing the watetial mscharged through ity yet
it will be found that, though provided with similar
screens, the pulp issuing from the deep wortar has a
fineness much greater than that ducharged by the
shallow one.  The pulverized ore is retained by the deep
wortar long after its particles have been crashed to a
size permitting their passage thiough the sereen-openings,
atul they therefore hecome repulverized to a further degree
of fineness,

This touches vpon one of the points in respect of which
the stamp-mifl ivmost faulty. By actual testitis found
that, though wsing a g0-mesh sereen, for instance, with
the th ical supposition ol hing to that particul
size, yet in a Colorado mill fully 70 per cent. of the pulp,
and in a California battery about 50 per cent., will pass
through a 100-mesh sieve.  The percentage varies with
the character of the ore, but these figures may be con-
sidered_fairly representative,  Two causes are chiefly
responsible for ¢ The most important in its effects is
the pause which occurs between the successive drops of
the stamp.  In a Colorado mill the interval is two
seconds 3 in California it varies from three-fifths 10 two
thirds of a second,  Panticles of ore, which have been
pulverized to a fineness which would permnt of thar
exit through the screen, are enabled to settle towards the
bor s of the mortar. It wauld be evpected that the
heavy metallic minerals occurnng in the ore would, be.
cause of their greater specific gravity, be most atfected by
this feature of the treatment. — In practice this 1 found
be so.  The fine shmes contain a large proporuion of
wétallic sulphides, generally valuable on account of their
close iation with the ) i metals, while the
coatsest particles to be fuound i the tailings wsually consist
of quartz and other winerals forming the fess heavy
gangue.

The want of any proper contsol over the regular sizing
of the pulp is also due tu the unequal and irreguiar splash
of the water in the battery and the hap-hazard way in
which the particles of pulverized ore surike against the
screen.  In the case of any single particle, for instance,
itis a question of hit-or.miss whether it may bz thrown
inst an opening or a blank, 1f it fail to pass through,
it is thrown back by the recession of the water and

7

a

find that the analogy is just sufficiently true to ewy
the departures from it. “The bammer falls, the awvil is
fixed 3 so with the stamps and the mortar.  The anvil is
made of softer metal than the hammer ; 5o also the die is
often, and should be always, of steel or iron less hard
and wore tough than that of the shoe.  The movement of
the hamwer and the drop of the stamp are both inter-
mittent.

In regard to their intermittent action, as in many other
respects, stamp mills arzange themselves under two
types, which, though apparently contradictory, have both

*I shall confine the discussion to simple goldstamp milling.

2 further ion and p puls

In practice this feature of the starap-mill is recognized
by both the California and the Colorado millman. On
the Pacific coast the mortars are made narrow, thereby
diminishing the opp itics for th, ling of theparticles
of ore, and, by increasing the force of the splash, adding
to the chances of ils exit through the sereen.  In late
years there has also heen a tendency to use wire-cloth in
place of punched iron, for the reason that the former,

* The feed-hole is higher up and does not concern us here.

t In making the comparison Letween the two systems of mithing,
T'havé purposely chosen eatreme types.
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though having openings of indentica’ size, yet has more
of them per squar inch than the latter, and, therefore,
presents a greater area of discharge. By giving an in-
clination of 10 degrees to the screen-frame, the et of
the pulp 1s further assisted.

In Colorado, this defect of -the stamp-anll has been
utilized, and has been made an assistant to the willman
The mortars of this distnier are wide and roomy, the
splash of the water insde the battery 1s weak, and the
pulp remams anude until pubvenzed to a tineness much
eaceeding that required for its passage throngh the sereen,
Thete is a reason tor this apparently contradictory feature
of the milling practice.  ‘To explasr it we munt glance at
the ore. We find it 10 contwn an average of 15 per
cent of pypte. The gold 15 very fine and intimately
associated with the pyrite.  To separate them it is nec-
cessary not only to crush to a certain degree of fineness,
but also o obtam conditions which wall perant the gold
when once separated 1o settle upon amalgamated plates
placed msde. The deep discharge causes the pynite 1o
remain in the mortar-box long after it has been pulvenzed
to a size smaller than the screen-openings ; the long drop
gives the ntersal of nme required to allow of the settling
of the fine gold, while the roomy character of the mortar
awds the dcc}v discharge m aflrrding a chance for the gold
1o get out of the way of the falling stamps and to hecome
amalgamated apun the two copper plates serted at the
back and front of the mortar. In this way about two-
thirds of the total yield of amalgam 1> obtained mside the
mortar.  In Califorma the n.raduction of plates is not
admissible, i mostars havy ., so shallow a discharge as 4
inches, because the more cunstant and more  violent
agitation of the pulp prevents the settlement of the gold
and would cause the abrasion or “'scounng ™ of the surface
of amalgamated plates. A certamn varymy percentage of
gold 1s, indved, wsually arrested inside, partly by the ud
of mereury added to the ore as 3t 1s fed mito the” battery,
but this i of such a coarseness that gravity alone would
serve to keepat within the mortar

We have now entered into the discussion of the effects
produced by the action of the stamp upon the ore.  In
many respects it departs from the analogy of the hammer
which cracks open a nut. While being ified the stamp
alsoturns.  Thisis efiected bythe fuctionof the cam-surface
against the under side of the tappet.  Ina slow-drop null
the stamp makes a complete taen cach time t is hited,
but with an increased speed this actiun 1s mure uncenam
and frum 416 10 drops are required to mahe a whole
revolution,

This feature of the stamp-unll Lreaks the analogy to
the hammier aud aunl, and canses 1t 1o rescable the
pestle and monar. The twiniog of the stamyp in rising is
communicated to the ure when it falls and induces a
grinding action, which has important results.  ‘The mere
mpact of the stamp upon the patticles of gold has the
effect of hammenng i, of increasing ats density and of
preventing ats amalgamauon, while the turning ot the
shoc upon the die causes the abrasion of the surlace of
the gold and the rubling off of any film of foreygn matter,
which, by preventing contact between the gold and the
wmercury is prejudicial to amalgamaton.  In gnnding the
wre the stap, huwerer, abo tends to contert it into
slime.  The hammer which cracks open the nut hiberates
the hernel without smashang it, Lut in jursuing the simile
we find that the stamp nat only breahs the shell, but
both the kernel and the shell are further crushed, and
ther particles lecume cunfused together.  The stamp
which frees the gold from the quartz. has to deal with a

Lin swhichthe sat Jthe valuelessconsutaents
arcsouncven i size and soantermnaed that the one s often
crushed too much and the other too little.

I have seen auriferous quartz * which very nearly ap-
proached our simile of the nut.  The gold occuned in
seans and cavities in a quartz which had a honeycombed
character. — With such an ore there is just a certain blaw
which will break the brnle quartz and liherate the
ductile gold.  Such ideal conditns are very rare The
diflerentparts of the <ame ore usnally vary harh in haed
ness and composition.  The sume work” done on two
picces of mill-stuff will preduce entirely dissimilar results.
In the samp-battery the heavy sulphide minerals are
I)\!l\cnzt:d 1o a greater fineness than the siliceous gangue.
When the gold 15 not too closely associated with the

a stanmanill often transports the heavy pyrite further
than the light quartz. This is due to_the fact, already
referred to, that the pyrite remains inside the mortar
tonger than the quastz and becomes pulverized to a further
degree of fineness, [t therefore, presents larger surface
to the water.  Agam, the metallic salphides commonly
oceurring in gold vres have a cleavage more highly devel.
oped than that of quartz; therefore, while the latter finds
its way into the water in irregular and angular grains, the
former w.ll be found in thin plates and flakes, which
readily float upon a running stream.

Water v the Aid used, but air aiso plays its pat,
Duning the time of its violent agitation under the falling
stamp, the water entangles a certain amount of ir.
Such air exists m the fornt of small bubbles which hold
the fincly-pulverized ore in suspension and thus become
the main agent in the toating of the slimes,  Warmth
causes the air to expand and the Lubbles to become dise
sipated 3 therefore any rise in the temperature of the
watet, such, even, ©s'is caused by the impact between
the stamps and the ore upon the die, is favorable to a
diminution in the am unt of slime,

When the pulp s cischarged from the muortar-hox it
runs down copper plates covermg long sloping tables,
The copper, whether plain or sil\'cr‘pl:\lcd. 1t lprovldu!

Californian-very stupid because he does not use Colorado
methods.  Let” us go to California and use the Gilpin
county mill upon an ore of simpler character and of lower
tenor.  We will consider the treatment of an orc_con-
taining 6 dwis., or worth $6 per ton, The California
mill would extiact 70 per cent, at a cost of 35 cents,
leaving a balance of $3.95 per ton. The Colorado
battery would eatract an increased percentage, say 7? per
cent..” but the dre being much harder than that of the
Gilpin county, the crushing capacity would be less and
the cost per toa greater than when treating county ore,
say, therefore, $1.00 per ton, leaving a net yield of $3 50
per ton,  The California will, if crushing 100 tons of ore
per day, would, therefore, show a profit $45 per day
sreater than that of the Colorado mill, As a matter of
act, there are other practical considerations which would
render inadvisable the inteschange of methuds, among
which may be mentioned the smaller size of the ore.
badies of Gilpin as compared to those of California;
while 1t must also be remembered that the construction of
a Colorado mill of a capacity equal to that of a Cabforma
plant would require twice as much capital,

The comparison just made will serve as an illustration
of the fact that milling is a business for getting woney,
and not a sci ntific |mrsuil dirccted to the obaining of a

with an amalgamated surface, and it ts this
surface which is supposed to do the work of arresting the
gold.  Mercury umtes with gold forming a heav:
amalgam ; but, 10 practice, #tas found that a plate which
15 corered with a good coaung of gold-amalgam will
serve to arrest gald much more effectually than a clean
surface of enthier amalgamated silver or copper.

The malgamating-tables have a slope varying with the
amount of water used, the heaviness of the pulp, and the
rapudity of the crushing. A geadient of &-inch per foot is
common n Austraha, while in Colorado the inchination is
over 2 inches per foot.®  The colonial mills consume 5
gallons of water per stamp per minute, while those of
Colurado use less than 2 gallons.  Theoretically, the use
of the least possible quantity of water, and the spreading
of the pulp over the largest possible surface, will give the
Dbest separation of the gold from the gangue,  In practice,
the varying of the ore § 2 nice adjust.
ment of the conditions, You may readily determine an
inclinanon which will be most “cficctive in causing a
separation of the gold from the quartz, but, 1t may be
sdach as to cause the pyrite to settle. Un the other hand,
the slope may be so adjusted that the pynte 1s carned
away 3 but, such 4 may then be [ as will
also permat of the escape of the gold.

The Ig: tables are 1 to the frame-
work of the suil.  The vibration set up by the faling
stamps cauces a pubation of the water l\o\\'mg over the
plates sinnlar, 10 a way, to the action of a pg.  This
asssts the work of gravitation.  The vibravon has, how-
ever, another efiect, namely, that of erystalhzing the iron
of the working parts of the mull, making them brttle and
decreasing their tine of service.  In tins, as an other
respects, the pell diclory ieatures.

At the outset, we deseribed nulhing as the art of treat-
ing . nare <0 as to extract the mavimum of value at the
minimum of expense.  Let us apply the desenption 10
the two types of mull to which parucular reference has
been made.  In Calorado, a stamp crushes t ton of the
ore of the Gilpin county nines 1n 24 hours, and the cost,
using free water power, is 70 cents.  In California, the
best equipped farge mills crush at the rate of rather more
than 212 tons ata cost, alvo using free water power, of
about 35 cents per ton. The extraction 1n both regions
will be, by amalgamation alone, about 70 per cent. ~ We
will omit’the amount extracted by the concentration of
any valuable pyote, becawse the percentage of such
matenal is very vanable, and it forms a by-product, the
value of which depends largely upon local conditions,

The ore of the Gilpin county mines carries about 15
per cent. of pyse, and otner heavy sulphides.  The
gangue is more fcldspathic than quartzose, and is the
product of the alteratiun of the country-roch —gransond
gneiss—and of the dikest which penetrate st The gold
1 not only present mn a wate of very fine subdivision, hut
11s also intimately associated with the pyrite.

On the \)Il‘lc:r h:\’ml. the mill-stuff’ treated in Amador,
Cal

1

pyrite, coarse and rapin crushing will producean
Scparation ; but when the metal is in a finely divided
condition and very mumately mined with the pynite, then
fine crush 15 ol land can, iy, only
be obtamed by the producuion of a very undesirable
wxcess of shumes.

We have glanced at the results produced by the wrn of
the stamp upon the ore. . Upon the mechanism aself the
results are Leneficial.  The revolution of the stamp
cqualizes the wear upon the shoes and dies. It tends,
also, by 5 an even hingsurface, to prevent
that decrease of efficiency which occurs when' either
hammer or anvil has an irregular face.

Water 15 the vehicle used for the removal of the value-
less portions of the ore from those which are valuable,
Its low specific gravaty as compared to both the metal and
its enclosing gangue enables us 10 usc it as a medium for
thelr separation.” A liguid having a specific gravity

s

and carries from I to 2 per cent. of
pyrite.  The gangue 1s quartz, but the ore also contans a
very large propotuion of the country-rack, which in this
case 1s slate, augite schist, and diabase.  Of these, slate
predominates.  The gold 1s coarser than that of the
Colorado ore, and 1t 15 not su closely associated with the
pyrite.

Let us row consider the results to be obtained by an
interchange of treatment, using California batteris on
Colorado ore, and zuce tersa.s  The Gilpin county ore is
of medium grade, say 8 dwts., or $8 per ton.  The local
methads extract $5.60§ at a cost of 70 cents. A Cali-
forma nnll would gave an eatraction of vnly $4, but would
crush such soft ore fully three times as fast, so that the
cost would be, say 25 cents, giving a net yicld of $3.75
as against $4.90 obtained by the methods of the district.
1lcre, the slower mull gives the best results with a pus-
ticular orc, and the Colorado millman conisders the

perfect gi

The contrast between the methods in se in two mining
districts in the same country, illustrates the first aviom of
all successtul ore-reduction, namely, that the treatment
must be swted to the character o} the ore. Colurado
methods i California would probably fail just as surely
as Cahfornia ways has been unsuccessful in Gilpin county.
This s a truism not always remembered by machinery
firms, who do not desire to be bothered by the making of
new patterns.  Too often, the ore is required to hc{ul toa
certain treatment in a milt of a particular design, instead
of the mull being modified to suit the necessities of a
particular ore. .

The stamp-mill has presented to us many contradictary

features. 1L is scen to be compounded of good and ill
It may be simple, bt it is chl.msy; it may be erude, but
it is cffective.  Asa ine, it has und an evolu-

3
tion common to all htman inventions, It was founded
on the first stone implement of the prehistoric savage 5 it
hecame modified into the matate of the Mexican and the
tilt-hammer * of the Cninese ; it progressed until runaing
water was called 1n to aid human muscle, and in the ma
chine of the 1ungarian peasant, it reached the primitive
type from which our present mills were envolved. How
ﬁ::\l has been the comy cly recent improv can

s seen by stepping frum Huagary to California.

In the valleys around \erospotak, n Transyhania,
the larger millst consist of twelve stamips, cofters
holding four each. The power 1s derved from an overshot
water-wheel 10 feet in diameter.  The cameshaft is of
won, aad revolves on agate beanngs, lulmcf\lcd with
water.  The lifter, or cam, is ironeshod,  The stamp
weighs 250 pounds, and has an agate head.  The stem,
the coffer, and all the rest, are made of beechwoud.
Each ~tamp drops 30 times per nunute, and crushes
ahout 300 pounds of soft ore per 24 hours.  These ma-
chines have changed but Intle since the e of the Kuman
occupation under Trajan, when this distact was a part of
the province of Dacia.s

Let us now go to California, whose record 1 httle
more than the record of a generation.  Among the foor.
hills of the Sierra Navada we find mills contaming 80
stamps, weighing 750 to 850 pounds each, dropping 95
times per minute.  Those of the working parts which are
not of iron are made of steel. At single mills, 200 tens
of ore are crushed per day.  The mill building has a
height of 70 feet, and the vre is never touched by manual
labor from the moment that it arrives at_the top m the
mine-cars to the time when it is discharged at the bottom
as waste.

In Transylvania, the individual sharcholder often has
his own mill ; in California a thousand unite to operate
one, which can, in 23 hours, treat as much ore as the
Flungarian mill crushes in 100 days.

The little machine of
the Hungarian has been tapping away like a woodpecker
for cighteen centuries, and yet Das not produced as much
gold as has been contributed in the brief time of enegen-
eration by that completer mechanism whose muliled
thunder echocs among the canons of California.

What has been done may serve as a measure of what
can yet be done,  Perfection is as unattainble in milling
as in any other branch of industrial art; otherwise pro
gress were soon ended. We can compare the old mill
with the new, not only with a complacent satisfaction at
the advance that has been made, but with the conscious
ness that where so much improvement was possible much
room for improvement must remain.

It is not for me to attempt to foretell what place the
stamp-mill is destined to hold in the metallurgy of the
future. Let me, however, in concluding, suggest the
reflection that though the appliances of to-day may show
a great advance upon the older more imperfect type from
which they were evolved, yet there is no mining district that
possesses & mill which cannot, in some cssential, be im-
proved upon,

greater than that of walcr, and between
ghgﬂ of the gold unfl its gangue, would be more cffective
if its use were practicable, which it is not.

In the mill, however, specific gravity 1snot the only
factor we have lo 1 The water discharged from

* An Austmban mill usually crushes 2 tons per stamp per 24 hours
t The **porphyry™ of the miners: really, quantz-andesite,

¢ In making the companion the cost of motive power, being very
variable, is left out of the count.

* At Clunes, Victoria, Australia.

«aly, omitting afterward, is here

§A
included.

* WA Chinese Sy<tem of Gold-Milling,” Ly Henry Louis, Tran:
XXoy 3240

1 Modern Amencan mills hasebeen lately introduced, and can be
seen working sude by side with those dating back 10 200 A.D, For
the particulars above given, 1 am indebted 1o Mr. E. H. Liveing.

* Well-prescrved gold coins of the time of Trajan have been found

in the mine-dumps,
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Mining in Ontario.

Mr. A, Blue, Director of Mincs, and his capable assiste
ant, Me T, D. Gibsan, have issued their annual report of
themining operations in Ontariofor the year 1892, being the
second \'olmnc_[}lml»hshcd since the Bureau of Mines was
established.  The volume comprises nearly 300 PPy is

ly gotten up, fully and handily “indexed, and
the mass of mformation it gives cannot fail to be of great
bencfit to the Province, not only in attracting attention to
it mineral resources, but also s a medium for reference
to those ¢ngaged in wmining cnterprises, The opening
pages are devoted ta statistics, from which we gather that
m 1892 a revenue of $15,273 was derived from the
sale of 65 wining patents, covering 6,200 actes in various
Tocalities, the district of Thunder Bay yielding $5.$98 for
2,391 actes.  No fair comparison can be made with the
previous year, for the reason that in 1891 a large number
of patents were issuerd under the provisions of the old
Mining Act. From the next table we find that a rental
of $12,314 was derived from 13,1224 acres leased in the
districts of Thunder Bay, Rainy River, Algoma, N issing
and elsewhere,  The leasing clause went into operation
on 4th May, 1891, when 47 leases were issued, cmbracing
an area of 4,998 acres, and the first year's rental paid was
$4,886.  As evidence of the continued growing favor
of the system with miners in the Province, we are told
that the number of teases issucd to 6th May of the present
year has increased to 54, covering 2,012 acres, so that it
1s very probable there will be a substantial increase over

Coarse Salt, tons, 2,550« «.ceeavnss ooare $ 9,005
Fine Salt, ' 8,22 35,461

*“ The cost of wages for this quantity of coarse and fing
salts was $9,885.  Computed at the same rate the cost of
wages for the total make of the year would be aboct

37,800,

“The salt producing terntory of the Province was
proven last year to extend as far south as Windsor. A
well drilled at the Canadian Pacific Railway station
struck a bed of salt 30 feet i thickness at a depth of
1,138 fect, In the townshi}v of Orford, in Kent county,
a deep well drilled in 1890 for natural gas by Mr. IHiram
Walker, of Walkerville, went tk-ough a bed of clear
white salt 171 feet in thickness, reaching it at a de pth of
1,510 feet,

**The salt beds of the Province are proven by borings
and producing wel's to extend under the whole of the
countics of Huron, Lambton, Kent and Essex, as well as
portions ol Middlesex and Bruce, and to cover an area of
about 4,000 square miles.  Near the borders of the form.
ation the salt thins out to one bed, but in Huron there
are usually to be found three distinet beds, sc'p:\m(cd by
shale, whose agrregate thickness is about go feet  The
rreatest known thickuess of a deposit is in the southern
imit of the field where, as shown by the record of Mr.
Walker's boring in Orford, there is vne hed 171 feet in
thickness.

** Only one of the mica mines was worked last year and
it produced but seven .ons, valued at $1,500. The
amount of wages paid for labor was $150. 3

““ Four companies carricd on mintng and_smelting

last year, Regarding the mineral p of the pro-
vinge in 1892, we cannot do betler than quote the concise
review given by the report.
““About onc hundred quarrie, \_\’cn;’ worked during the
i iefly li

perations in the Sudbury distact last ?car. The quan-
tity of ore raised was 72,349 tons, and the quantity smelt-
ed was 61,924 tons.  Three of the companies have erected
t izing plants in ion with their works,
I to enrich the matte 3 but only a portion of the

year for b g stone ¢! and
sandstone. It was not_possible to procure returns from

matte is trested by this process.  The'quantity of ordia-

ary matte p lat all the fi was 6,278 tons,

all .nf'lhcm. but a careful esti; gives the fc I
statistics of quantity and value for the different classzs of
material ;—

Dimension Stone, cu. ft., 2,600,000...... $680,000

”cad§ and Sills, cu, ft.,  §0,000... .. 26,000
Coursing Stone, ~qu yd.,  64,000...... 42,000
Rubble, cte., et yd, 730,000...... 132,000

making a to.al value of $880,000, The amount of wages
paid to workmen was $730,000.

** Much the greater powson of the cement made i
Ontario is the product of natural rock, but although the
quanlity was 7,977 oarrels more than i the preceding
yuar, the value was $839 less.  Portland cement began
to be made in 1891, when the vutput was 2,033 harrels,
valued at $5,082. “The quantity and value of both classcs
produced last year are given in the following table :—

Natural Rock, bbl., §4,155.......c.v... .,

Portland, " gg,zig. . 53%3??
waking a total of 74,402 barrels, valued at $$ .
The amount paid for w:gcs was $55,15(. $85.007

“‘The returns received of the quantity of lime burnt
last year are not complete, but an estimate places it at
2,600,000 bushels, valued. at $350,000, with amuunt for
wages of $120,000.

** The following talile_gives the quantity and value of
drain tile, common and pressed brick, roofing tile and
terra cotta made in the Province last year—drain ule and
common brick heing an estimate lased on 161 returns .—

Drain Tile, No.  10,000,000. .
Common Brick, 175,000,000.
l’rcsscd“lfrick, plain,  20,342,000. .
an 1,323,000 .....,
Roofing Tile, " 3aveon. Ll e
Terra Cota vovuuvunernirannnnnnennnnn 20,119

*“The pressed brick works have added largely to the
output of 1891, the increase in the number of pieces being
8,431,000, and in value $102,636. Onc new establish-
ment was put into operation during the year, that of the
Thomas Nightingale Pressed Brich Co. at Port Credit.
The brick at these works is made from the red shale of
the Medina formation.  The amount paid for wages
during the year by the pressed brick companics was
$88,865. The amouat of wages paid for making common
brsck and drain tile was $445,000.

SThe value of pottery made during the year was
$50,000, and the amount of wages paid to workmen in
the business was $25,000.

“The gypsum mining industry has been quiet during
the year, and_ production was only 72 per cent. of the
previous year's, There has been, however, a consider-
able increasc in the manufacture of alabastine and plastico.
1 ollowing are the figures for the year :—

Gypsum, tons, 3,870...

Afabaslinc and plastico ¢ '3 17

The amount paid for wages was $10,465.
“The "pa. in lﬁe o i

.. $14,100
«. 11,800

] stifl con-
" aues as a consequence of the low price at which Florida
rhosphate is sold in the European markets. Only three
~f the Ontario mines were worked last year, and these to
uich less than their full capacity. The total quantity
riised was 2,381 tons, valued at $23,810. The amount
1aid for wages, including some development work on
«ther mines, was $9,400.

* The total quantity of salt of all kinds made during
the year ending October 31, as reported to the Burcau by
\fr. John Ransford, Si y of the Association, was
43,387 tons, valued at $162,700, It has not been pos-
ble to get information in detail, but the following figures
arc compiled from returns made by the owners of six
<alt works -~

e

and of bessemerized matte 1,850 tons. The following
table gives the estimated metal contents of these mattes
and their values at the works :—

Nickel, tons, 2,082, 0v0uvvieaescerinss $500,0€2

Copper, ** teeess eae.s 232,135
Co{mplct.’ “ 8Y i iiieiiiiniianiine 3,713

“‘ The total value of the metal contents therefore was
$826,750, the nicke! being calculated at $284 per ton or
14.2 cents par pound, the cupper at $120 per ton or 6
cents per pound, and the cobalt at $437 per ton or 21,84
cents per pound.® Al the ores yelded nickel, the
average being 3.36 per cent. ; the ores of theee companies
yielded copper, the average being 3.19 per cent. ; and
the ores of one company yielded cobalt, but the average
was only .1007 per cent.

crected at the Ophir, and it is expected that they will be
started in the month of August.

*The Crelghton Gold Mining Co. is Jeveluping a loca.
tion of much promise in the township of Creighotn, west
of Sudbury. ~ Sixty-three men were employed on the
works in February, at which tinic a shaft of 8 by 9 feet
was sunk upon the vein to the depth of 110 feet. ~ Steam
drills and hoists were in operation at that time, but air
compressors, crushicrs and other machinery had been
ordered and stitable buildings were in course of erection.

““Three minesare b ing worked in the county of Hastings
one of which has reached a depth of 140 fect. The&l}'lihc
ore at this latter mine is being treated in a Crawford mill,
and the yicld of gold is slalc«ho be very satisfactory. At
one of the other mines n new process of treating mispickel
ore is going to be tried, which is claimed to give good re.
sults in the laboratery.

** Nearly all the silves mines in the Lake Superior dis.
trict have "been idle during the past_year, and the work
done on five or six locations had for its chiel object the
opcnin and proving of veins, This is onc of the results.
of the depreciation of silver.  An accompanying result is
the activity noticed in gold 'nining, which is also a feature
of the industry in the United States and elsewheres

“*At one ot the mines six wen were employed under-
ground and one above ground for 3ob days, and the
arwunt of wages paid for labor was $3,942, or at the rate
of $1.84 per day.  Ten tons of ore was taken from this
mine, the value of which is put down at $732.

*“The quantity of crude pettolenm produted in the
Petrolea and  Oil Springs tields was 800,000 barrels
(28,000,000 im}x-rial gallons), valued at $1,000,000. This
15 94,647 barerels less than for the preceding year.

*CFull details of the industry have not been obtained,
as only five refineries have made returns to the Bureau.
These refincries treated 11,929,446 gallons in the year,
being 42.6 per cent. of the whole yield, the product of
which is given in the following table :—

Illuminating Oil, imp. gal., 4,627,593.

Lubricating Oil, “ 1,472,924,

All other Uils, “ 3,260,912.... 116,118

Paraffin Wax, 1b. 276,027.... 29,923

““The amount of wages paid for labor at these five re-
fineties was $49,517. On the same basis, the refined
product of the total crude yield of the year would be—

IHuminating Oil, imp. gal., 10,862,894. .. $919,315

Lubricating Oil, * 31457,570 138,304

Alt other Oils, i 7,054,723 272,577

Paraffin Wax, 1b. 647,950 70,239

¢ This would give a total value of distilled products of
$1,400,435, and at the same rate the amount of wages
paid for labor would be $95,110.  This does not of
course include wages paid to workmen employed in the

luction and storage of crude petroleum. The total

. $391,628
. 58:918

“‘At the mines there was employ ground an
average of 197 men, and above ground of 243 men over
seventeen years of age, while of boys under seventeen
years of age there was employed an average of onl{ 10,
all above ground,  The average number of men employed
at roasting and smelting was 240—the average of ail
classes of workers being 690. The mines of one of the
companies were worked 310 days, of another 26t, of a
third 173, and of the fourth 155." The smelting works of
one company were in blast 337 riays, of a secoud 290, of
a third 67, and of the fourth 52 The a%%rcgalc of time
of labor in the mincs may therefore be computed at
105,890 days, and at roasting and smelting 52,428 days,
making a grand total working time_of 158,318 days for
the 690 employés. The amount of wages:paid for labor
by the four companies was $339,821, and the average
wage per day would therefore be $2.1425.

“Gold mining has been comparatively active during the
year, but the work carried on has been mostly of develop-
ment character.  Locations have been worked in the
county of Hastings, in the district of East Algoma and in
the region of Lake-of-the-Woods, Nine companies have
made returns of work done during the year ending 31st
October, which show that 3,710 tons of gold ore was
mined, the value of which is estimated at $36,900. The
number of men employed above ground by these com.
panics was 85, and the number underground 40. The
aggregate working time of the nien was 12,932 days, and
the amount of wages paid was $22,750. ~The average
wage per day would therefore be $1.76.

** Mills for treating the orc were being erccted at a num.
ber of mines, scvcmfof which are now in opefation, New
processes of treating ore are being adopted, and interest-
ing results are looked for this year.

“In the month of December cight propertics were in
coursc of active development on Lake-of-the-Woods, the
number-of mines and laborers employed upon them being
159. Since then reduction mills put up aw.wo of the
mines have, it is rcl)ortcd. been xrcnling the orcs very

fully, A ing to published in the Rat
Jortage newspapers, gold bricks of the value of $1,000
are produced by cach plant wccklg'.

“‘The Ophir_mine, north of Thessalon, was purchased
last year by a Duluth syndicate for $100,000. Several
shafts have been sunk on the vein and_the show of gold
has aroused lively expectations. Treating works are being

*The quantities Lere given are the estimated contents of the re.
‘rm"': refined metals in the mattes, but values are computed on
the selling price of mattes at the works and noton the price of the
metals after they have been refined in Great Britain, the United
States or elsewhere, London quotations for nickel ruled steadily at

2 cents per pound, and New York quotations at ¢8 to 52 cents

uring the latter haff of the year—the higher price in the” United

States bem?dmimninad bf the protection of the customs duty.

But it would be very misleading 1o make the value of nicke! con.

tents in t‘)‘-’c mauel:x Sudbury the sameas the value of refined nickel
n.

in New Yorxor

number of employees maintained by the industry is esti-
mated to be about 1,500, and the amount of wages paid
for labor of all kinds about $650,000.

¢ In the Welland gas field forty-nine wells were bored
fast year, of which thirty-six are gas producers. The
total number of producing wells in the district is sisty-
five In Essex two new producing wells were bored last
year, and there are now eight in that district.  There are
about onc hundred and fifty miles of pipe laid for the de-
tivery and distribution of gas in both districts, and the
value of gas sold to consumers last year was about
$160,000. The total amount of wages paid for labor was
$55,000, a large proportion of which was for drilling new
wells, The retumns received from gas companies have not
been very satisfactory, especially those made by com-
panies delivering to consumers in’ Buffalo,

 No_iron mining is reported for the year, but several
propestics ware prospected with a view of proving the
quantity and value of their ores.

QUANTITY AND VALUE OF MINERAL PRODUCTION
(IN ONTARI0) AND AMOUNT OF WAGES PAID
¥OR LABOR IN 1892.

Proover. QUANTITY. V.lus.vx, \Vasczs.
Dimension Stone. 000
{eads and Sills 6892:000 o,
Couring Ston: 42,000 730,000
ubble{ ;:c x;;,ooo 1
atural Rocl 381550
iy |§ S3ast
350,000 ) 120,000
100,000
Comtnon Jirick. gtoee | 445000
Pressed Brick, lI.'I. 193,350
g " 2,2,
ofi e } 28,865
20,119
80,000 ) 25,000
14,100
1,88 |f 10,465
23,810 9,400
162,700 37,800
1,500 150
902
232,135 } 339,821
31713
36,900 22,750
732 3942
?; £+ 650,000
All other e
Panfin 70,239
160, 55,000
S$i3T4359 591,344
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““The total value exceeds the production of last year by
$668,406; but the principal increase is in nickel and
copper, in which there is a different baws of values for the
two years.  The table, it may be evplained, gives no ac-
count of properties upon which exploratory or develop-
ment work was done during the year.  Of these there are
a comsiderable number, especially in the gold and nickel
fields,  In some cases numerons test pits and shafts have
been sunk and several hundred tons of ore raised 3 a work
which, though not included in statistical returns of quan-

that nickel and copper are there in illimitable amount ;
and the strony probability is that a hutdred years hence
the supply will appear to be as meshaustible as it isto the
miners and explorers of ta-day. It is likely too that
other parts of the Province besides the Sudbury district
will be found to yield both nickel and copper.  The
Huronian belt,*in which the known deposits lie, extends
from the north shore of Lake Huron across the Province
to the Quebee boundary at Abbiubbi Lake, a distance of
300 miles, the breadth of which i about 75 miles,—but

tity, value or wages, may come to have an
cfiect on the future of mining operations in the Provin

‘The other features of this very excellent report are: a
reviow of the Instory of iron making m- Ontano, followed
h}' an interesting deseription of the known iron resources
of the Provmee 3 a chapter of facts and opmnions on the
iron industry grarnered from various well known authori-
ties, the subject i with a reproduction from the
Engrncerang Magazene of My, John Birkinbine™s paper on
the ~ul?.ccx ot ** Locations for Pig Iron Production.”
concluding his presentation of the subject Mr. Blue
3

QY'S fe—

“The long story of invention is not closed, and in so
far as the art of iron making s concerned it is not likely
to close while impurities in ores and fuels continue to
batlle the ingenuity of man.  But the jron masters are in
the ine 1 mprovement, and axded by sctence they are
makine  are headway n the face of many dithcuities
The 1woa ores of Untanio are no worse than ores ehe-
where 3 indeed 1t 1 alinost certam that they are freer from
at least one oby ble element, bhosphorus, than those
of other countries v wineh supphies are mostly foradin
the more recent rock formations,  Better ways f treat-
ing ores in preparation for the blast furnace, and better
ways of improving and rehning aron and converting it
into steel, as well as of gl 1 comb
with other metals, are bemg found ont by skilled men in
the laboratory, the furnace and the warkshon 3 and «seny
advance ~o made v a gan m which the whole world may
share.  There v not a process in the preparation and
smeltng of ores, not an saprovement i the blast furnace,
not a meihod of reiming or working the metal, not an
«<conomy m any operation from operung the mine to the
last touch of finsh 1n the workshop, but 1~ as free and
open to ts 0 Ontann as 1t 15 fo the people of any country
orsatem Europe or Amenca.  Why then should not
cffort be directed to utnihze one of the most valuable of all
the raw resources of our country, converting it mto wealth
by the wasely controtled agencies of capital and labar, and
makng itan strument for the production of greater wealth
by ways and means almost without imat and number 2 2
talent kept buned m the earth will be no more thana
talent 2 hundred years hence, whileat nightly unhzed 1
may reproduce itselt a thousand fold in a hundred years,

The mchel industry alvo finds prominence n an able
paper, which we reproduce m thes numbier.  The menwenr
of Monx, David Leay, in the Jdnnales aes Mines, on the
“Muaallurgy of Nickel,” from which we quoted faw
month, is given in full and is sure o prove of nterest,
and there are abso papers by Dr. Stephen Emmens and
others.  In Section N1 s ginven A Pioncer’s expeniences
on Lake Supertor and Lake Huron, by Mr. Walter W
Pahmer, an interesting paper of value as throwing hght
apon an ¢poch 1n Lanadian copper miming now well-nigh
forgotten (year 1838).  Dr. G W, Volney contubutes a
paper on ** Lithographic Stone,” and Prof, Colemian, of
the Nchool of Science, Toront, describes the admirable
mineral evhibit made by the Province this year at
the Worlds Fair. The paper on the “ Utilazation of
Peat,” read before the General Muming Associauon of
Quebee, by Mr. T. W, Gibson, and that on the ** Mg
Laws of Untano,” read by the Director at the recent
M al Mining C ion, arc alo od. The
report is concluded by Mr. A. Slaght, the Invpector of
Mines, who describes the nature and progress of minng
by the various operators during the year. We hearnly
commend the report, not only to those who may be
mterested n the great mineral resources of this Provinee,
but 1o all our readers, fecling sure thar they will be the
gainers by its perusal,

-t @ e

Nickel and Copper in Ontario.®

The Sudbury district continues to be scarched for
copper and mickel, and discoverics of the ores of these
metals continue ta be made in various localities.  The
area 15 now shawn 1o be of large exient : but the lunts of
it are not defined 3 neither 153t certam that every body of
orc even 1 termtory most fanshiar to prospectors has yet
been discavered.  The close growth of small tmber on
traets swept over Ly forest fires twenty or twenty-ne
years ago hide out-croppings of ore, or the famihar sur-
face signs by which it presence is indicated, from any but
the most careful whiletheall ion of rocky
range and swamp land greatly increase the difficulty of
traversing the country 1t i< not unlikely thercfore that
the diligent prospector will he rewarded 1., new and per-
haps important discoveries of ore for some time to come
at points convenicnt to existing railway lines, and that it
will be many years before the whole of the nickel and

pper-l g f are del 1 un_the maps of
the country.  But what is already known of the extent of
the ore bodies, both by deep workings in the mincs and
the test rils of exploring pattics, lcaves no doubt in the
minds of practical men who have cxamined the district

* From the Report of the Bureau of Mines, Ont., 1893,

g1 some areas.  Ontheshore of Lake
Huron copper and mickel were discovered in this belt
nearly fifty years ago, and far to the northeastward of
Sudbury Froﬂpcc(on report that they have observed indi-
cations of the same ores.  Of wou se the chameter of the
Huronian rocks is not uniform over a wide extent, and
great local diflerences way be looked for in an area of
22,000 square miles 3 but it is certain that all the chalco-
pyrite and nickeliferous pyrrhotite of this great Huronian
helt are not confined 1o one or two townships in the
ricmity of Sudbury.  During the past_year 100, a di
covery is reported on Lake-ofithe-Woods, which may be
only the beginning of valuable finds there. At any rate,
further pro~pecting in that region ought to be encouraged
by the histery of exploration in the Sudbury district.  In-
terest has alle been recently revived in_the Bruce mines
lucality y wint powalbidy the ul«i workings there which were
c:unuj wn with su much spirit for thirty yeats - beginning
with 1846 and ending with 1870— may once again become
the scene of an actin ¢andustey.  Itis by no means certain
that thuse mines coulid not be made to pay under modern
methods of working and with the facilities for transporta-
tion which are now provided.
COPPER ON POINT MAMAINSE.

A locality of bright promise is Point Mamainse on the
cast coast of Lake Superior, where development work
has been undertaken darmg the past year, and to which
reference is made in the Report of the Inspector of Mines,
who visited the }’hcc last summer.  The following inter-
esting account of this property and the nature of the work
andertaken upon it was furnished me last November by
H. 5. Sibley, of Detroit, in the course of an interview :

“1 am one of tno trustees holding for a syndicate the
Mamainse copper locations on the east coast_of Lake
Superior.  They comist of 11,200 acres, which were
purcha ed from the Crown by the Montreal Mining Com-
pany in 1856. A little prospecting was done by Joshua
Coatsworth ‘about 1838, and afterwards by the Ontario
Mineral Lands Company in the winter of 1881-2  Two
small eaploring shafts were sunh in the conglomerate on
the "ancake location.  This bed is 9 10 14 feet thich and
carries one 10 we per cent_of native capper No further
work was attempted until the avtumn of 1891, when a
party with Captain T I Trethewey in charge, was sent
up to explore with a diamond drill auttit.  Drilling was
carried on upon tive veins to the estent of 3,643 feer, and
to 357 fect on a conglomerate hed ; the cores showed
native copper to depths of 30 to 320 feet in the veins.
The veins vary in width from 3 10 12 fect, and consist of
calespar and fragmenits of wall rock (conglomerate and
trap) cemented by native copper.  Jasper pebblesarealsn
found in the veins.  In 1892 drilling was continued until
July, but in June work was commenced on an evploring
‘haft 7 by 9 feet, which was carsied down upon one of the
veins 1o depth of 32 feet. A stream runs along the
course of this vein, crossing and re-crossing it at intenals,
so that some ditlicully was experienced in keeping the
shaft free from water with the methods at control.  The
are was found 1o be rich throughout the whole depth of
the <haft, and so satisfactory was it that the men were sct
at work ta strip the vein and make open cuts upon it at
various points for a distance of 1,600 fect; the width
aries from 3 10 6 feet.  The course of this vein is a little
west of north, and lies letween amygdoloid trap en the
went side for foot wall, and conglomerate on the cast side
for hanging wall, showing a lateral thrust of 9o feet,
About five tons of ore was taken outof the shaft, from
which fair samples were selected and send 32 the St Lows
sampling and testing works in August.  Following is the
report made to me by the manager of these works s—

« 871, Lous, Mo., Scpt. 20, 1882,
we 21, S. Sibley, Esg.,
<« 8o Grivuid Street, Detroit.

.
¢ DEeaR S1k,—We have just wired you results of tests
of the two lots of copper ore sent us, and we herewith
present more fully the details of these tests. The larger
sample lot, weighing 1,196 1bs. nct, was crushed in the
jaw crusher and tun through our three-stamp baltery to
separate the roch material and finer copper from- the
coarse metallic copper.  The former as tailings were care.
fully saved in seuthing tanks, weighed and sampled and
assayed for copper and silver.  The coarser metallic
copper was carcfully sampled down three times to sccure
three separate samples in order to sceurc a better check
on a difticalt material to sample.  These three samples
were assayed for copper and silver separately, ahd the
average taken.  As a result of all thesc operations we find
the lot to contun 22.78 per ceat. metallic copper and a
race of silver. The other sample lot marked gray orc
was crushed in a jaw crusher :\m? rolls until it was fine
enough 10 quarter down to sample.  An assay for cupper
and silver gave the fallnwing results=  Capper, 18.84 per
cent.; silver, 1.08 oz per ton.  We regret that owing to
the great difficulty in handling such obstinate material we
have not been able to give results sooner, but trust they
will be in time to scrve your purpose.  Yours truly,
<+ ST, LOUIS SAMPLING AND TESTING WORKS,
1\ViLLiax B. POTTER, Manager.’

““The gray copper ore is found generally throughout
the vein, but chietly on the foat wall. “The nauve copper ore
is generally disseminated from wall to wall.  The trustees
have giver an option on the propenty toa Detroit syndicate,
by whom operations io sink the'shaft to a depth of 500
feet will be carried on through the winter. This work it
is hoped will be finished in ten months.  Air compressor,
hoisting engine, boilers, drills and all necessary supplies
were delivered at Point Mamainse on the 17th of

November.” X L
The geological at Point M is the
same as that of Keweenaw point on the south shoe,

where are located the great copper mines of Michigan.
THE PRODUCTION OF NICKEL.

The quantities of ore mined and smelted in the Sudbury
district Jast ?’L‘:Ir are given on page S of this report.  The
product of the furnaces, consisting of ordinary and besse-
merized matte, held of metallic nickel 2,082 tons, of
copper 1,936 tons, and of cobalt 824 tons.  These figures
of metallic s are esti puted from the
analyses of sample lots, and are no doubt as accuraic as
such estimates can be made; they are so accepted by
sellers and buyers of the matte,  The whole matte pro-
“duct of the several furnaces is sent out of the country to
Dbe refined, some of it to Great Britain, some to France,
but the greater portion of 1t to the United States. There
1 1n the latter country an eatra demand owing to the use
of mckel as an atloy with steel in the manufacture of
armor plate for battle ships. In 1591 the quantity of
nickel contained n Canadian matte smelted in the United
States was 2,000,000 pounds, some of which went intu
the general market, but a considerable amount of it s
the matte purchased by the Navy Department.  This
latter is worked up by contract, the copper being taken
out and the mckel and iron being leftas onide, in which
form it 1> delivered to the steel works at Bethlchem and
Homestead to furnish the nickel for armor plates.t There
are at present four smelting or refining works in the
United States for treating nickel and cnl\pcx attes, VIz:
The works of Joseph Wharton at Camden, New Jersey s
those of the Orford Copper Co., a1 Constable Hook,
the Same state; those of the Emmens Metal Co., at
Youngwood, in Pennsylvania ; and those of the Canadian
Copper Co., near Cle land. Unul recentiy, [oscph
Wharten had 2 poly of nickel production in the
United States, and his mine at Lancaster Gap, i Penn-
sylvania produced the bulk of the ore treated at his refin
ing works. Dt since the beginning of 1889, Sudbury
has been brought into compettion with it, and the resuit
has been the closing at the end of 1801, of the Lancaster
Gap mine.  So that i 189z the product of the nickel
smelters wall be all from Canada, except occasional small
amounts from Mine LaMotte, and from Nevada, Qregon
and the munes near Webster, North Carolina. 3 The
following table gives the total nickel product of the United
States for the snieen years 187601, together with the
value of the same and the value per pound :—

o uantity. { Value. jValue perlh
YEAR, @ Lbs. Y $ ‘; nts.
201,367 | 523,354, 200
n&e,iu 301,138} 160
150,500 | 163.979 | 110
135,120 162.5331 112
233,893 25 1o
263, 202,235 | 110
281,616 309,777} 110
55,500 52,920 90
63,5501 aSazl 75
277,004 ] 179,975 64.3
213,992 1 127,157 59-14
203,566 | 133,200 03.7
203,328 | 127,632 62.960
252,663 151,398 | 60
223,488 | 134002 ] 60
118,468 760231 63
Totals. « «uveee.| 3,087,554 | 3,043,509 98.57

The nickel contents of the matte produced at Sudbury
farnaces last ycar, therefore, are greater than all the
nickel produced by United States mines in sivtcen yean
by 1,076,336 pounds. It will be observed also that the
price of nickel as computed from valucs of the Unitel
States product has_fallen very materially since 1870
This drop is due chicfly to the working of the New Cale-
donia mincs, by which the world’s |;,mduclion was largely
increased. Canadian nickel has had a lfess noticeable
cffect, but no doulit for the reason that price isdctermined
now manly by the cost of refining.  Yet the ruling pnee
in thc London market last ycar was about 42 cents [»7
pound, while in the New Yotk matket in the lawer part
of the year, quotations when given ranged from 48 to 52
cents—the protection afforded Ly the United States tand
of 15 cents per pound scrving to keep up the higher 1ate
in that country. But these prices are presumably for
commercial nickel, which is not pure finc.

METHODS OF EATRAGTING THE METAlL.
d for

There arc hods already p

1 Mineral Resources of the United States, 1897, p. 267
$1b. p. 1670 N

. S ——
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treating ores containing nickel, copper and cobalt, but YRODUCTION AND PRICE.
almost all of them follow the wet process.  In a subse. ¥ M. *Seventeen years ago, nickel in the United (States was
quent section of this report details of treatment are given worth $2.60 per pound.  Twelve years ago it had fallen
ina paper by Mons. Levat, and bere it may l"j‘ t Precipitation  of Dividing  tank. 10 $1.10, the New Caledonia mines having been discov-
g 10 give a general description of the Jrocess from the copper sulphide by Ileate! 10 40° co. ered and opened in the intersal.  Atthat ime the world’s
pen of Prof. Roberts-Austen, of the Royal College of sulphuretted hydro- precipitated by yearly production of nickel was about 1,000 tons.  Last
Science, England:— . ) gen. aocl,. year the price fell in the United States to lifty cents per

The wet method for the extraction of nickel and pound, and in Great Britain to 42 cents.  But the world’s
cobalt from a complex regulus or arsenide consist, in the production had then increased to 6,000 tons, of which
first place, of a roasting operation having for i sobject the Ountario luced about third and New Caledon:
volatitization of the sulphur and arsenic, and it ‘may be two-thirds.  Should i inue at the same rate
antimony, and the consersion of the jron, nickel, cobalt Ly for the ten or twelve years we shall doubtless see
and other metals presentinto ovides,  Ferric oade formed . N ‘ Residue gecat activity in mining, smeliing and treating operations
m this manuer at a high temperature is but httde soluble | C Tt e, 05t0 in this province, especially should jmprovement continue
in acids, whilst the other oxides may be readily dissolved. | Fiker. l market. to be made in processes, and prices il as a consequence.
On treating the roasted waterial repeatedly with hydro- I It will not be surprising if in less than ten years prices
chloric acid or with dilute sulphuric acid, a residue is | ] hasve fallen to 25 or 20, of even 15 cents per pound, and
obtained containing but little or no cobalt or nickel, and : ! in that event a large increase may be expected to take
consisting nuainly of ferric oxide.  Some iron wiil, how- ", o | place in consumption. Awsuming that no larger or better

ever, have passed into solution,  Should the solution
contain lead, bismuth or copper, these
precipitated by sulph 1 hydrogen; but it is custom-
ary to precipitate the copper at a later stage of the operas
tions, The bismuth too, may be precipitated from a
hydrochloric acid solution by dilution with water.

“ The neat operation consists in the precipitation of
the iton.  Any ferrous oxide which may have passed mto
solution is conmverted nto ferric onide by careful addition
of chlonde of hme, followed by the additivn of lime,
which precipitates the iron.  Arsenate of iron is at the
same time also precipitated i arsenic is present. Should
the temperature of the solution exceed 40 +. some nickel
and colalt are precipitated, as akso is sume copper.

““Instead of an addition of lime as the precipitant,
caustic soda or sodium carbonate is occasionally employed
to prevent the precipitation of calcium sulphate when
uur‘cing with sulphuric acid solutions. Care must be
taken to avoid using an excess of the precipitant, as the
precipitation is a fractional one, and as soon as the 1ron
has been preaipitated, ovides of the other metals present
begin to be thrown down,

** The neat stage of the process consists 10 the preapr-
taton of the copper.  This iv effected by raning the
temperatre of the solution to 70 €., and then precipitat-
g the copper by the careful addition of cither caleum
carbonate, mlk of lune, or a solution of soda, If an ex-
cosy of the precipatant is eniployed, nickel will L - thrown
down. \When atest with potassinin ferro-cyanide shows
that the whole of the copper has been thrown down, the
cobalt 1 preapitated from the filtered solution by the
carcful addition of a solutionn of chloride of lime to the
perfectly neutral, hot and not too dilute filteate, If too
much chloride of line is added the precipitate becomes
nicheliferous, and this must be carefully avoided. The

e

metals may be

-Ppt. re.
duced 1o
metallic
nickel.

i
1

| ~vand cosolution. 3

B | ppt. by ]

Pumped up to ).
k of

“About 3 ewt. of fine vie ur spense A that has been
thoroughly romsted is chargud wuh hydrochlotic acid in
granite jars, into which steam s passed. The mass is
hept boiling for twehe hours, Ttas allowed to settle and
run off wto tbs ¢ steans is conducied into the tubs,
and when the liquid begins o Loil, bleaching powder
{chlotide of Jime) is added to perovidize the iron, and the
mass is allowed 10 boil fur about three hours. The
arsenic and iron come down together. I no iron be pre-
sent in the solution some must be added.  The liquid is
then run off through filters b, to underground tanks £,
whence it is pumped to tanhs +, m which the mass is
treated with sulp} {4 hyd . Adjoining these
tanks, of which thete are i, thete are also three lead
retorts, in which sulplh A hydrogen is produced. In
these tanks the copper is preaiptated and the nickel and
cobalt solution is strained through filters 6, and drins
into a second underground tank #. ftis then pumped
into a tank J, and thete sccesnvely mived with iron,
chalk, chloride of Jime, and water from tubs placed above
the tank, with a view to precipitate first, any copper that
may have passed into solution during filtration, and then
the iron which has taken the place of the copper.  The
chargie s first boiled by the aid of steam pipesso as to ex-
pel the sulphuretted hydrogen. It is then run off. 10 a2
tank L for stock. It isnext pumped up into a dividing
tank M, and heated with chloride o} lime, the cobalt

nickel is nest precipitated cither by calcium
milk of lime, or soda. The nickel hydrate is filtered,
dried, hee . with sodium carbonate, o decompose any
calcium sulphate that may be present, washed with acida

lated water, and finally dried and reduced by carbonace

ous materials to the metallic state.

“This process being dependent on the fractional
precipitation with the same precipitants of the several
metals present in the ore or metallurgical product under
treatment, is freq.ently subject to slight alterations of
I lure, and the following is a descsiption of the pro-
<ess as cairied out at a works in the United Kingdom:—

3

WET VPROCESS VOR RX1'}£.\CFIN(5 NICKEL AND CORALT.

being precipitated as ovide at a temperature 0 40°.  The
solution comaining nickel is allowed o run off into
another 1ank ©, in which mith of Tive s added, and the
rickel precipitated as hyd We. The liquid iy
allowed to run off as waste.  The oaides are pumped
into presses, and the water is dmined off.  The nickel
axide is dried on the roof of 4 mufile, heated and crushed.
Tt is then mixed with charcoal and heated in a crucible in
a reducing furnace for cight or twelve hours. A rough
powder is obtained and in this form the metal is sold, or
the nickel oaide is mived into a paste with flour and
water, which is heated and cut into cubes.  These cubes
are placed in crucibles with charcoal and heated 1o a tem-
perature above the melting power of copper.  The nickel
ovide is reduced by the charcaal and by the earbonized
flour,  The metal doces not melt, but preserves the form
of cubes.  The cohall oxide is removed from the dividing
tanks to stone jars and treated by a process similar 10
that descrilied 50 as 1o remove the Jast trace of nickel.

A. Calcined ores or speise of nickel and colialt.

!
n. Granite jar for containing 1. 1. Steam passed in.
!
|
[ 3
Precipitation of Solution carcfully

on and arsenic by mised withmetallic
mitk of Linc after iron, chalk .nml
peroxidizing the chloride of lime.
ferrous  oxide by Steam  passed in.
caocl,.  Steam Sulphurcited  hyd-
passed in. drogen evolved.

] ]

D. R.

Filter. Filter.
| i
E Te
Solution. Pump- _Stocktank, Solu-
eduptot, tion pumped up to
M.
| [

Tl!cl cobalt is finally sent to the market in the form of
o\de, ' §

It will be readily understood from the complesity of
this process that it must he an expensive onc 3 hence the
high price which fine nickel has maintained. But there
are various methods of the wet process, some of which are
of recent invention, and possibly the cost of praduction
may be somewhat reduced by them,  One of these is soon
10 be tested at the village of Port Colborne at the head of
the Wellard ctnal, where advantage will be taken of the
supply of matural gas there for fuel.  Gypsum supplied
from mincs in the adjoining County of Haidi: 1 s o
be largely vsed under this mcthod, and hope is entestained
that the sulphuric acid obtained as a bye-product will very
considerably reduce the cost of producing the refincd
metal.  The results of this method are awaited with much
interest.

As Lo dry processes, including reduction of oxide by

or ibles and ion i

deposits of the ore are discovered elsewhere, what are the
prospects of nickel wining in this Province in theevent of
a growing demand 2 “The answer to this question may be
found powibly in the words of the last United States
Census Report on Mineral Industries.  Reterring o0
nickel and cobalt mining in that country in 188
wnter says the great feature of the year was ** the
sion of all attention in nickel miring to the nickel-bearing
copper ores of the Sudbury segion in Canada :” and he
L€ots on o say: **The course of development showed
conclusively that nickel can be produced there for a less
cast than anywhere ebe in the world, 56 far as the present
capacity of the known mines permit of an opinion.”
And referring to the New Caledonia mines farther on the
same writer sayss At present the mines are less ine
tuential than thowe of Canada, for although the ores are
fully as rich, labor is not so good, and for imported
Iaborers the climate is bad.  The ores are found in
v-shaped pockets in serpentine, which is found over two-
thirds of the island.  Many of the pockets are large, but
narrow with the depth. The cost of mining is consider-
ble, and the transpartation facilities to the sea coast are
poor. Itisnot probable that the mines can compete
successuily with the Canadian,™

Whether the working of manganiferous iron ores on
that island containing cebalt and miekel will or will not
change the condition inits favour cannotyet be fore-
seem, but it is hardly probable.  Nearness to markes,
abundance of ore, and a supply of competent free Is* or
and facilities for quick transportation ase advartages
which the Sudbury district is likely to continue to possess
over its New Caledonia rival for all time,

THE FUTURE OF NICKEL.

The future of the nickel industry  depends on the dis-
uncuse utihties of the metal, on the quannty and cost at
which 1t can be supplicd to conswuers, and i a less de-
gree on the quality of appearance. Twenty years ago
pure mckel was not known i the arts 3 up to that tme
it was nothing wore than an alloy with other metals com.
bined with it in the ores, from which at best it was only
nupetfecily separated 3 and 1t was not indeed until afier
the pure metal began to be produced—the first examples
of which were shonwn by Joseph Wharston at the Phila.
delplua Expesition of 1876 —that st~ most valuable uses
Legan 1o be found out. Some of these will be mentioned
here as evadence of the gronth of the mickel trade, and as
an indication of the lines upon which it is likely to de.
velop.

The experiments conducted four years ago by James
Riley, of the Glasgow Steel Works, with alloys of nickel
and steel, made a profound unpression when the results
were published : and although this may not prove in time
10 be the most valuable or useful of all’ the applications of
the metal, it is the onc which at present most strongly
arrests ion in Ameri The explanation of liis
fact is found in the tests which, during the last three
years, have been carricd on by the Navy Department of
the United States to determine the sort of material for
armor best suited for the battle ships under vrders of con-
struction by the Government of that country. Mr. Riley's
paper, read at the May mecting of the Iron and Steel Ine
stitute in 1859, contained no more than a speculative
suggestion of the application of nickel stel 10 the armor
(l:\ling of ships, but Secretary Tracy of the United States
Navy Department regarded the promise held out as ** 100
greatto be ignored by a government requiring 20,000
tons of arnior for its new flect.”  Accordingly he hegana
scrics of tnals 1o prove the suitability of nickel steel for
the purposc in view, and not only so but to settle the
question of the best armor plate in relation to the best
ordn:nc‘c—lhc strongest defence to match the most

catbon in furn: <  conce insul- § pc attack. The following extract from the Scere-
phidcor and ! g in Y | tary’s report for 1891 shows the progress of the trials up
or blast furnaces, there doos not yet appear to be absolute | 1o the close of that year ;—

inty that su hods can e full; cco-

nomically applicd to the treatment of fickel ofes through
all stages 1o the refined sactal; but the metallurgy of
nickel is 50 rccent a subject of investigation and expern-
ment that no onc will lie o bold as to say that the last
word has been spoken upon it. ¥

#An Introduction to the Study of Metallurgy pp. 268-312,
* While thic report is going through the press an interesting core
ey

pomlence is being carried on upon thissubject in the Ewmnccring
and Mining Journal of New Vork, besween Robert M. Thompon,
Vreddent of the

Orford Copper Company, and I, Stephen H.
Emmers, Bresident of the Eramerd e Company.  The Blioein
Tetter from M= Thompmon, ed in the Jonrxal of June 17th.
“In your issuc of June 3rd, I mote & very interesting letter from
I'rofessor Emmens, headed * Nickel Wioning,' in which he says,
*No wholly d: hith ¥ e of

P

yed is capabl
sfactory cxx,;x) copper, ansenic

cobalt, or even {0 thorooghly sau:

and manganese from nickel ¢ and referring to the Canadian pyrrho-
tite ores, * The metal produced by dry methods from such a raw
material is not fitted for fic use” * I reply fet me <ay that the fol
Towinz ascays were made Ly the same chiemint for nickel : Wharton's
grain nickel, 99.39 per cent.; Martinos di nickel (finest foreign
nickel), g% pez cent.; Orfdnd nickel, produced by excludvely dry
process i« Canadian pyrrhotite ofes, g9.23 per cent. Astothe
qualix{ + : the Orfon nickel, while 1 do not chaim it i« yetas perfect
as we b e it soon will be, yet one of the largest consumen of nicke)
in the cruntry writes me: ¢ In some respects your nickel is superior
10 any we have cver The metalis very white and remarkably

ft and ductile, both of which pointe are of the greatest valae.!
Knowing Professor Emmens nterestan she metallurgy of nckel, 1
am sure he will be pleased 1a see what peogress hay madein the
dry process for treating thismaal.” *Rut notwithuanding thivas.
surance, Dr. Emmens does not appear 10 be wheily satidfied as to
the ments of the process .. e

* Report on Mincral Industries in the United States, atthe 1ath
Census, 1300, ppo 269710
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ARMOR PLATE TRIALS IN THE UNITED STATES,

“The evpenments made last year at Annapolis, de-
scribed in the annual report fur 1890, cunsisted of a test
of the two prnaipal foreign types of anuur, the English
compound plate and the French all steel plate, and an
entirely new plate alvo made i krance upon the special
order of the department, of michel steel. The result of
the tral showed that the 1 plate was decidedt

surface of the § 'ate, while the two right hand shells pene-
trated to o Jf 13 inches, It was evident that there
was a wam of unsformity in the hardness of the surface,
and that some special cause must have softened the nght
hand sule of the plate.  Upon mvestigation it became
apparent that this was due to the process of reforging, re-
sulting 1n a lower and quently reduced
callx:uu:mon upon this side of the plate.  Notwith-

wferiur, and that as betw een nichdl steud and all steel Whe
furmer had distinet and postive advantages, the all steel
plate being bivken mto fuur preces, while the nichel plate
remained abwlutely uncrached.

“4A series of tests made dunng the following spring and
ummer confirmad the conclustuns furmed at the Anna-
polis tnal as to the superivnty of nichel steel, and the de
partment acconhngly decided to adupt 1, and made
r with the looking to that end.

S 1t remamned however to give a thorough trial Lo the
first armor of dumestic 2 tefore to

g the & of the two night hand shots, the
result by which the plate had remaned free from cracks
after receving five blows from 8-nch projectiles was an
e lmary conli of the expe s that had
been formed as to the possibihities of mickel steel treated
as desenbed,

It remained for a final trial to demonstrate the wis-
dom of the steps which had been taken, and to crown the
efforts of nearly four years with the highest degree of
suceess.

. “'!‘i}ls tnal ok place at the proving ground of the

place it upm the vessels, and for this purpose it was de
cnded 1o order typcal plates which <hould be made the
subject of an expennma al test. This tnal was to ascer-
tain two puints. first, whether our domestic manufacturers
wathl produce an armor that would stand cumpetition
with he matenal manufactured abroad; and sceomd,
which of the vanous mudes of treaiment suggested would
give the best results,  In geference to the latter point the
«qitestions to be considered nere the relatis e merits of roll
ing and forgmg in the manufacture, and the effect of a
new method of treatment, named from it inventor the
Hanvey process, designed to harden the surface of the
plate while retaiming the toughness of its by,

O the siv plates tned three sere furnshad 1y the
Bethlehem Iron Co., and three by Carnegie, Phipps Co.

« In these trzaly, which touk place at Indian Tlead on
October 31 and November 14, ‘h plates were sulyated
1o tests more severe than had becn applied at any furagn
government trab, Four shots were bred at cadh plate
from a oanch gun with an mpaa veloaty of 2,073 foet
per second, and an cnergy of 2,988 fuut tuns, wsing the
Houltzer prowcule < 100 pounds. Oue shui was then
hired at tue centre of each plate o an $aach gun, wath
an impact energy of 3,958 i tuns, uang 1 inum{ and
Carpenter projectiles of 210 amd 250 pounds waght re-
apectnedy  The plaies ware placed nurmal o the ine of
fire.

“The results of the trial were in the lnghest degree

«atifactory.  Each of the un plates manufactused in this
country was supentor 1o the Loghsh compannd plate,

while the mchel Haneyed plate and the high carbun
michel plate were supenur o all the furegn piaies of the
Aupapohs tnal.  Jhey may therefore b pronanced
ahance of the best annor hitherio manufaciared 0
Earape.

** Further Iight was thrown upon the queston of the
relative merits of all steel and nichel steel arnr, and any
doubt which may have remamed apon thai sulgect was
finally set at sests OF the three plates made by Bethle
hen, tho were of nichel steel, one treated by the Flarvey
wrocess, the wther not; and the third was of all stecl,

lancied.  Both the mchel plates proved to lo far
supener to the all steel Haneyed plate, nutwathstanding
the advantages which it may hasve denved from the spraial
weatment : and both proved superior to the Trench all
steel plate tried at Aanapoli.

. third michel plate, manufactared by Carnegic under
the solling process, also shuwed 2 marhed superieniy over
the all steel plate of this year, and both it and the cor
fespombing Bethl late d undes the ham
mer showed a capacty of rewstance to perforation fully
ten per cent. greater than that of the Freach all steel
plate.  In this respeet the results furnished Ly the two
Amencan plates manufictured by the different proceses
dorging and rollingt, proved 10 be remarhably amform,
the Ganch <hots that were tired a: them difiening i peac-
tration hut an mappreciable amount.

“The trial thus defimtely establishes the fact that
armor of exceilent quality may be produced by the solling
process, and that forging by means of the hammer, the
greatest source hitherto of cxpense in manufacture, 1s o
longet to be dod as an i ity.  The im-
portance of this fact can hardly be over-ovumated, for it
rarses a probability that within a year of two the annor-
preslucing capacity of the United States may be quad-
rupled 1 cace of necesaty, and that f we hald to,000
tonis 10 let and could give 18 months from date o contract
1 commence delivery, the cost of manufaciure would be
reduced from 25 to 33 per_centy, while the work hitherto
confind to twe firms would be thrown open to a large
number of competitors.®

In his report for 1802 Scerctary Tracy reviews the
steps which had been taken by his department for the
development of arn nd after special refezence 1o the
wial at Indian Hea® ‘n Octoher and Novembher, 1591, he
£0CS OB 1o Sy 3=

**As a result of this tral amproved methods were ntro-
duced 1 the Harvey process and further tesis were
ordered of new plates.  The first of these tosts touh place
July 26, 1892, at Indian Head.  The plate used was a
107gnch plate of nickel steel made by the Bethlchem
lron Lomp:mf. the plate having fint been forged 10 1202
inches and then Harveyed, and finally reforged to ats
fotmer dimensions.  In the two previous tnals the corner
shots had been fired from the 6anch gun, and the Sunch
had been used only upon the centre of the plate In this
nal the Sanch was used for all the shots.  The result
was that three of the projecules were broken up upon the

*Report of the Secretary of the Navy for the year 1391, pp 12413,

Iron Lampany, July 30, 1892. Fhe plate was
of nickel steel, Harveyed, of the same thickness (104
inches), as that of the previous tnal, but unhike s prede.
cessor 1t had been forged to its final thickness before the
Harvey process was apphied.  As1n the previous tnal the
Samch gun was alone used.  Iave Holtzes forged steel
shells, weighing 250 pounds each, with a stnking veloeny
of 1,700 feet per second, and each with an energy
3,000 tons to the square foot, were fired at the plate at a
distance of 30 yards.

“ Never before these trials had any armor plate in the
world been subjected to such a test as was represented by
these five blows of a total energy of 25,000 foot tons.

** The result may be told i a word. Al five of the
projectiles were smashed upon the surface of the plate.
The plate showed no signs of injury further than the
apening of a shight temper crach four inches in length
from onc cdge, and a wale less than one inch an thickness
on the back of the plate opposite each pont of wnpact.
The ~tnhang ends of the projectiles appear to have been
splashed on the face of the plate, filling the shght inden.
tation made by the blow with new materal which became
welded to the sutntance of the plate itself and left it as
before a flush surface.  The remander of the projectiles

N 1

NICKEL STREL FOR HFKAVY ORDNANCE.

But there is some likelihood of nickel steel being used
in the f2 of heavy as well as for armor
plate, and at the present time experiments are being con
ducted to test its suitability for that purpose. The Jollow
ing extract from a lecture delivered before the Franklin
Institute, of Philadelphia, last January, by Mr. W, 11
Jaques, Ordnance Engincer, will show what is being
attempied as well as what has been done in this direction.

““The increasing use of nickel in steel suggests a few
words ¢ ncerning this elemunt, particularly asit is about
to mahe .ts debut in a large cal:‘uc service gun {a thirty-
five calibre cight-inch m.1.R.), the forgings for which have
been made by the Bethlehem Iron Company.

*¢In this ion it is most seriously to be reg) 4
that ¢i of adi ging should have
intervened to prevent Mr. Riley’s continning the excellent
metallurgical work he so happily and ably cemmenced
in connection with the alloys ot nickel and steel, particu
larly since the publication of his lecture to the Iron and
Steel Institute, May 4, 1889, so many of his views have
been proved by further experience and practice.

¢ Bethichen's part in this work is so well known by the
practical results she has obtained, the gun forgings and
other prod pplied, and the superi ist of her
armor, that 1 need make no detaited statement here of
our accomplishments.  Further, they have already been
refersed to by the chicefs of the Bureaus of Steam Engin
cering and Ordnance in their last annual reports.

“As you will no doult reeall, Riley, Dick and Packer

their experi with of French

crucible nichel stecl, containing three per cent., five per
cent. and twenty-five per cent of nickel: were subse
quently assured by personal investigation that the desired
products could be obtained with inity, not only in
the crucible, but with perfect control in the wpen hearth,
and that nearly all the nickel would be found in the steel
Riley, in the lecture referred 10, described the action of
the steel in the mould, its appearauce, value of scrap, and
the care and temperatures required to work it.  He made
a sufficient number of tests to show the marked increase
of tensile sirength and elastic Himit produced by certain

could only be found i the shape of t
fragments.

** 1he result above described has never been equalled
or even approached before by any armor plate, Amieriean
or foreign. It has demonstrated that the United States,
in the reconstruction of its new navy, which ten vears ago
had no eastence even on paper, 1s enabled to place upon
cach and all of 1ts anmored vessels a matenal the hike of
which the world up to this time has not seen; and that
while vast sums have been spent in plaung the sdes of
foreign men-of-war wath an mfenor matenal, this country
will employ for the purpose an armor which is not only
far more cfficient, but which represents unguestionably,
having reference to the dimensions of plates thus far wst-
e, the lngheat development of modern science, and a
devetopment reached by its own independent efforts.”™

As early i the course of these trials as Scpxcml:cr,

of

ents of nichel without impairing the clongation or
coitraction of area to any noticcable extent. e pointed
out the effects of a variation of the proportions of carbon
and manganese with the same t)clccmage of nickel, the
point where thei of nickel changed its hardening
influence to onc of softening ductilizing, its neutralizing
effect upon carbon, the difficulties of machining, and
crowned his report by giving due credit to the patentee,
French steel makers, his assistants and the authorities
“Together with other conclusions he sid: ‘I am
glad 1o be able to state that before the region of extreme
Wiculty hining is reached, we have qualities of
nickel steel available which will be of the uunost value
for a very lare number of purposes.”
¢ Comparing ordinary stecl with nickel steel, he adds
* 1 think there will be no hesitation in deciding that there
will be a very grear_advantage gained }x}‘ the e of the
of

1590, the Secretary of the Navy was so well
the supenionity of the mckel steel plate that he asked and
obtzined from Congress an appropuation of $1,000,000
for the purchase of nickel matte. At this ime an appre-
henwion evisted i the munds of United States authonties
that the world maght not be able to produce enough nickel
for their wants, and they feared that prices wonld take 2
bound upward. They accondngly purchased from the
Canadian Capper Company 4,536 tons of matte, contain.
g abont 9oo tons of mickel,  ** The terms of the contract
provided that the matenal should be delivered on board
cars at Sugdbury, Ontario, for transportation to such points
as nught be designated.  Dehivenes were to begin within
three days from the aate of the contract, and final de-
Tiverzes were to e made within onc month thereafter.
Frovision was made I::‘ means of competent assayers for
ascertaining the quantities of nickel :\m{ copper contaned
m the matic, and that no catload should be shipped in
which there was lews than an average of 15 per cent. of
nichel. "t The payments to the Canadian Coppes Com-
pany for matte amounted to $321,321.86, w}ulc frcight
cant $31,134.88, duty on the copper contents $9,347-40,
and refinmng by the Orford Copper Company (in part
«timated), $97,552.30, making a total expenditure under
the appropnation of $3439,580.44.  ** Of the nickel onde
preuced by the Orford Company, by whom the refining
18 done, We are Row wangz 40 per cent., while 6o per cent.
1< sold in Burope.  Qur matenal, afier the payment of all
charges, including the price of the matte and of the sub.
~cquent reduction, costs us 24 cents 2 pound, while that
of other consumers conts them at Ieast 38 cents.”s But
Ui 15 the cost of the onde.  The quantity of armer plate
required for an ordinary war vessel such as the United
States is constrncting is about 3,200 tons, and as the con-
wract with the makers calls for only 3% per cent. of nickel
in vhe plate, the quantity of nickel used for one vessel is
only about 104 tons, or say 135 tons of nickel onide.
Obviously therefore there is a modest limit to the qnantity
of nichel tequired for the nanufacture of armor plate for
the United States navy, unless the government of that
peaceful repubilic should seck 1o emulate_the naval great-
auas of all the Eurvpean powers, which is as improtable
as that she should follow thar example in the creation
and maunicnance of a standing army.

*Reon of the Seurctary of the Navy fos the year 1893, pi 13 t9.

latter - -ad ge cither in red g or in
increased strength and ductitity.  In the very important
matter of corrodibility, it is with the greatest satisfaction
1 can state that the steels rich in nickel are practicabl;

non-corrudilie, and that those poor in nickel are mucfx
bietter than other steels in this respect.  Some samples of
the ncher nickel steels which have been lying exposed
the atmuspheze for several weeks will show an untarished
fracture.”

*“ These experiments to test the non-corrodible quali
ties of the various percentages of nickel stecl, it will In
remembered, were made in connection with Abel's cor
rosive liquid and hydrochloric acid water.

“1 have cited Riley's conclusions to show how accur
ately they have been verified by the results since obtained,
which give abundaut testimony of the care and faithful
ness with which his experiments were made.

« M. Hall, of Sheflicld, claims to have made the firs
nichel stect gun, which instrument is reported 10 have
burst at the first round, the rupture being dae to theab
sence of suitable transverse strength.  Whether this was
duc to the poor stcel, poor construction, ar the presenee
of nickel, was not sta

¢ Many other nickel steel guns have been experimented
with, but Krupp's comparative tests of two threeand -
half inch ticld guns, onc made of ordinary Krupp stec!
and the other of nickel steel, appear 10 be the first trial
of much importance that have been given publicity.

““Fach gun was loaded with shell containing 170
grammes of picnc acid, the centre of the <hell in cach
case being 300 miltimetres from the muzzle.

““\When the shells weie exploded the crucible stecl gun
burst into many picces, while the nickel sicel gun remain
cd cntire, showing an inctease of the bore of 7.4 millh
metres at the site of the projectile, but no cracks any-
where.

“The trial was continued with another shell containing
180 grammes of picric acid. Tts_explosion caused ar
enlargement of 9.50 millimetres and a ‘ongiludinnl eract
So millimetres long.  No particle of metal was detacher
from the gun.”*

*Present Development of Heavy Ordnance in the United States
Iy W, H. Jaquey, pp. a5-37.  Lacutenant Janeeriwhiv sasserved
vearvip the U S navy), is the author of » valuable cway on ** Th:
Sdtallidinent of Steel Gun Factoriee 33 the United States,” pul-
hiched 1 the Proceedings of the United Statet Naval Institute s
l:‘ﬂi’l‘- 5:my°rl( was largely upoa his recommendations tha
the

1Secretary « Report for 1892, pu 21, Thefi
for 336 toas, and lhe?;m’ld, under date
4,000 tons.

1Secretary’s Report for 1862, p. 21,

b
of June s, 1891, for

the United States undertook to promote th
guun'ufacluurofanw L (tandon!ni(\lua;zomﬂwchad?‘f‘ deper d
ing for supplics upon European makers, and when the Bethlehem
Iron Company xix years ago rewlved n?' undertale the manufacture
of guny, shafting and armor plates, th: position of Ordnance En-
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In connection with the foregoing extract from Lieut.
Jaques’ lecture, the following account from the London
Tron of further experiments by Herr Krupp are worthy
of notice (unless indeed it is only a different account of
the same experiments) :

A new nickel steel, the secret of the manufacture of
which has been secured by Herr Krupp, of Essen, has
been experimented with at Meppen. Two 3.4 inch shells,
each containing 6 oz. of picric acid were placed, one in a
gun of ordinary Krupp steel, and the other in a gun of the
new nickel steel, at a distance of 12 inches from the muz-
zle. Upon the shells being exploded, the muzzle of the
gun of ordinary steel was blown into a number of pieces,
but the only effect produced upon the nickel steel gun

was a local enlargement of the bore to the extent of a .

quarter of an inch. In the nextexperiment a 3.7 inch
shell, containing 6.3 oz. of picric acid, was burst in a
nickel steel gun at a point 19.5 inches from the bottom of
the bore. The results were an enlargemeni to the extent
of one-third of aninch and a fissure of three inches in
length. Trials of plates of this nickel steel have also been
made and are stated to have given satisfaction.”*

It is not improbable therefore that nickel steel will soon
be utilized in the making of heavy ordnance as well as
armor plate; and the frequent accidents which have re-
cently occurred in the breaking of shafts of the great ocean
liners will doubtless suggest the manufacture of shafts,
cranks, and indeed all important parts of the machinery
of passenger ships, as well as battle ships of nickel steel.

ARMOR PLATE IN EUROPE.

We know much less of the purposes to which nickel
steel is applied in Europe, for the reason that the govern-
ments of that continent are much more secretive in the
trials they are carrying on than is the Government of the
United States. A year ago the British Secretary for the
Admiralty informed Parliament that nickel steel had been
experimented with largely, that extensive orders had been
placed for nickel steel armor forming the secondary de-
fence of battle ships now in course of construction, and
that several are fitted with this kind of armor, which has
been proved sensibly superior to ordinary steel when used
in thicknesses of three or four inches. But the officials
of. the British Admiralty have been much slower to ac-
knowledge the superiority of nickel steel for armor plate
purposes than were their brethren in the United States,
although the first suggestion of tHe usefulness of the alloy
for this purpose was made by James Riley. But the as-
tonishing results obtained in the United States last year
at Indian Head and at the Bethlehem proving grounds
could not any longer be ignored, and on the 1st of No-
vember a test was made at Portsmouth on board the tar-
get vessel Nettle. Up to this date tests in Great Britain
had been confined to all steel and compound armor
plates manufactured by English makers; but in this in-
stance the experiment possessed a two-fold novelty, the
plate submitted to the ordeal being of a nature new to
Europe and having been manufactured in accordance
with an American patent. The London Engineer fur-
nished this account of the trial:

“The plate was made of high carbon nickel steel Har-
veyized, or Harveyed, by carbonizing the face and harden-
ing it with jets of water. We may state at once that we
are not in a position to report trials of this class from in-
dependent observation. The series of trials on board the
Nettle are ¢arried out by Admiralty officers, and are in
all respects trustworthy ; but in the interest of makers
who in various stages of these trials might submit plates
of an entirely experimental character, no officer or other
official is allowed to treat the results as public property.
In point of fact they.are regarded as confidential unless
the manufarturers wish to publish them themselves.
There is we think no reason to find fault with this system.
Certainly manufacturers have been thereby encouraged to

gineer was offered to Lieut. Jaques. The object of the Company
was, as stated by Mr. Jaques in an article descriptive of the works,
published in the Proceedings of the Naval Institute, “to erecta
plant long needed in the United States to make the country inde-
pendent in the ssion of the means of supplying the nation with
the most poweriul guns, and of equipping her ships with the most
efficient shafting and armor.” To this end a number of new and
large buildings have been erected on the Company's grounds along
the Lehigh river, which have been furnished with the best of modern
machinery, and new buildings are still going up, which, when com-
pleted, will no doubt make the Bethlehem works the largest in
America. Upon a visit to Bethlehem last October, I was shown
through the various departments by Mr. Jaques, and a note of the
armor plate and ordnance branch of the works may be fittingly
made here. Four Siemens open-hearth furnaces are employed in
the production of nickel steel, two of which have a capacity of 40
tons each per day of twelve hours, one of 20 tons and one 10 tons.
The process of alloying the metals is claimed to be a pany
secret, and to give better results than is obtained elsewhere. During
my visit the 20 ton and one of the 4o ton furnaces were ta and
run into a mould, casting an ingot of 6o tons nickel steel. This con-
tained 3% per cent. nickel, which is the Government requirment for
armor plate, or a total of very nearly two tons (1.95). For a portion
of the time the Siemens furnaces are employed in making all steel,
the ingots of which are compressed into cylindrical shape by hy-
draulic power. - Two of these, still warm from the 'Fms, were lying
on cars ready to be taken to the forging shop. They looked like
two great saw logs, being 4 feet 6 inches in diameter and 15 feet in
length. The ingots are orged under powerful steam hammers into
any required shape, some for armor plates, some for guns and gun
casings, and some for shafts, cranks, etc. The armor plates are
heated in low furnaces, forged flat, requiring frequent reheating be-
fore the process is completed, and afterwards shaped by hydraulic
power-and tooled by machinery. After being finished in this way
they are fitted together on platforms so that when sent to the ship-
yards each piece Is ready to be put into the place designed for it
without further machining or shaping of any kind. The specifica-
tions are furnished by the Navy Department, and hardly any two
plates of the same ship or of any two ships are alike. Many of the
plates weigh 30 tons and upwards. The long guns are heated in an
upright furnace, some of the fors;xgs being 25 to 38 feet in length,
and weighing 25 to 45 tons. Thdy are forged under a steam ham-
mer weighing 125 tons.

*Iyon, February 24th, 1893

make experiments which they might otherwise shrink
from attempting, and although doubitless the effect must
be that the public hear only of successful results they hear
of them on trustworthy authority, and a very fair idea is
obtained of all such’ work as is sufficiently good to be ad-
mitted into the service ; and this is what mainly concerns
the public, and when the photographs officially taken are

ublished little is left to be desired as to completeness of
information.

‘“The trial in question is an important one.
graphs of the best (%-Ia.rvey plates tested in America have
been printed by us. We pointed out then that the shape
taken by the remarkable result achieved was the holding
together of the plate under the wedging strain of five 8-
inch projectile heads, which penetrated to a considerable
depth. In fact, the hard face due to the Harvey process
caused the projectiles to break, and though the heads had
impressed energy enough on the plate to penetrate to a
considerable depth the plate, as we suggested, probabl
thanks in a great measure to the nickel in its composi-
tion, held wonderfully well together. Tresidder’s plate,
which was naturally compared with it, performed a slight-
ly different feat. It broke up 6-inch projectiles in its face
with very insignificant penetration. Thus the projectiles
were more completely defeated, but they were much
smaller. The Tresidder plate, be it observed, was in
consequence of the complete defeat of the projectiles not
submitted to the wedging strain which fell on the Harvey
plates, and there is no evidence as to how it would have
behaved under it.

¢ Clearly the link required from Harvey’s point of view
was to show that the plate face was capable of defeating
the lighter 6-inch projectiles with as little penetration as
in the Tresidder plate. This was needed, for the last
Harvey plate attacked by 6-inch shot had certainly allow-
ed their points in two cases to penetrate deeply ; one side
of the plate was in fact softer than the other. There was
an explanation for this, but no explanation is as good as
a successful performance. The success at Portsmouth
therefore is, we venture to think, just what we want at
the present moment, and we are endeavoring to obtain
permission to publish the photographs, which as yet we
have not obtained.

“‘A competitive tridl at Ochta, near St. Petersburg, is
expected to take place shortly, when the Harvey, Tre-

Photo-

sidder, St. Chamond and Schneider plates will be tested -

in a strictly comparative way by 6-inch forged steel Holt-
zer projectiles, fired with about 2,000 feet velocity. The
Nettle trials consisted of an attack of three 6-inch Holtzer
and two Palliser chilled iron shot, striking at a velocity of
about 1,976 feet per second. The Palliser projectiles are
expected to break up as a matter of course with compara-
tively slight effect. It is only latterly that the Holtzer
shot have been similarly defeated. In the present in-
stance they have, we understard, broken into small frag-
ments with but little penetration.”*

Another account was published in /»o7, and this paper,
after citing the statements of the U. S. Secretary of the
Navy and the Chief of the Bureau of Ordnance on the
trials conducted under their direction, went on to say :

‘“ However much these positive statements might be
discounted, it was impossible for the British Admiralty,
considering the official authority on which they were pub-
lished, to discredit them entirely. It consequently de-
termined to submit them to a practical test, and with this
object in view, it entered into negotiations with the
agents of the Harvey Steel Company of New York.
Eventually Messts. Vickers & Co., of Sheffield, were
commissioned by the Government to manutacture a nickel
steel plate and to treat it according to the the Harvey
process, by which extraordinary hardness is communi-
cated to the surface, together with a proportionate amount
of toughness, so that the increased brittleness which comi-
monly attends the hardening of steel is prevented. This
was the plate that was tested on board the Nettle. The
experiment was in no sense a manufacturer’s, but an
Admiralty test. It is the only trial of 2 Harveyized plate
which has yet taken place in Europe, for although a
similar plate has been manufactured by the same makers
for the Russian Government, it will not be fired at until
next week.

““The trial, which was conducted by Captain Hugo
Pearson, of the Excellent, was witnessed by W. H.
White,, C.B., Director of Naval Construction, Admiral
Colomb, General Geary, R.A., Captains Jenkins and
McKechnie, of the Ordnance Committee, Colonel W. W,
Barlow, late of Woolwich arsenal, and other officials.
The Harvey Steel Company was represented by Mr. Ed-
win W. Fox and Mr. Joseph H. Dickinson, of New
York, and the manufacturers by Messrs. Albert and
Thomas Vickers. The plate measured 6 feet by 8 feet,
with a thickness of 10} inches. . Its dimensions were
consequently the same as those of other sample plates
tested on board the Nettle, and though the ‘representa-
tives of the steel company expressed a wish that it might
be attacked by a gun of larger calibre and greater ballistic
properties than the one usually employed, the test for
purposes of comparison was of the ordinary character
consistent with Admiralty conditions. This consisted of
discharging five rounds at the target from the six-inch
breech loader. The charge was 48 1b E.X.E. powder,
the weight of projectile loogib., and the muzzle velocity
1,975 feet per second. The rounds were fired in the
following order: (r) Holtzer steel shell at bottom right-
hand corner ; (2) Holtzer at upper left-hand corner; (3)
Palliser shell at upper right-hand corner ; (4) Palliser at
lower left-hand corner ; (5) Holtzer in'the centre.

““The result of the firing was an astonishing success,

*The Engineer, London (England), November 4, 1893,

and completely verified the accuracy of the reports re-
ceived from America with reference to the merits of the
Harvey hardening process. Contrary to ordinary ex-
perience the Palliser projectiles appeared to do as much
execution as the French shells, for although they splashed
upon the plate on impact they made indents of about 1§
inch in depth.  The Holtzers, on the other hand, appear-
ed to weld their points into the target before bursting into
a thousand incandescent fragments. Every one was com-
pletely pulverized. The most remarkable feature of the
trial however was the fact that the plate withstood its
punishment so well that not a single crack was produced
— a quite unprecedented circumstance in armorplate ex-
periments. Further trials with thinner plates are to be
prosecuted at Portsmouth, and should these prove corres-
pondingly invulnerable many of our obsolete armorclads
might easily be brought up to date by superseding their
thin iron protection by the new armor of equal thickness
and weight, but of greatly superior impenetrability.”*

It is not known what decision, if any, has been reached
by the British Admiralty authorities with respect to future
construction, following this trial of armorplate on the
Nettle, but it is not likely that the value of the lesson
will be wholly lost. The E#ngineer, in commenting upon
the First Lord of the Admiralty’s memorandum on the
naval estimates for 1893-94, says: ¢‘ Doubtless advantage
will be taken of the increased resisting power to penetra-
tion afforded by the Harveyized nickel steel plates; and,
as a diminished thickness of armor can now be carried, it
will probably be distributed over a greater area. We
have slowly but surely been emancipating ourselves from
that curious predilection for a small patch of enormously
thick armor, of which the Inflexible was the earliest ex-
ample.”t

It is not likely that a pre-eminently naval power like
Great Britain, which is now expending over $70,000,000
a year to maintain a navy adequate to her requirements,
and building battle ships at a cost of $3,000,000 to
$4,000,000 each for those of the first rank, will long be
content to use any other than the best of material. Nickel
steel plate will cost more than all steel plate, perhaps
much more ; but it will in part make up the extra cost in
greater lightness and increased efficiency, and in the con-
struction of battle ships efficiency is the point of first con-
sideration. Referring to the cost of nickel steel armor-

.plate to the United States Government, the Engincering

News of New York, says:

*¢ Prices obtained for armor plates by the Carnegie and
Bethlehem steel companies, who are the only manufac-
turers in, the country, may well excite the envy of steel
makers who hunt for customers for best structural steel at
prices under $40 per ton. Bids were opened on February
5th at the Navy Department for about 7,000 tons of nickel
steel armor plate. The prices bjd by the two firms
ranged from £520 to $885 per ton for the different sizes
and kinds of plate specified. About $56 per ton extra is
asked for treating the plates by the Harvey process.
Making a very liberal estimate for the cost of manufacture,
it looks as if the profits on this order alone ought to go a
long way toward repaying both the companies for their
original expenditure on their armor-making plant. Itis
of interest to notice also that at an average price of $600
per ton, the armor for the new line battle ship Massachu-
setts will cost about $1,225,000. The total cost of the
vessel was estimated at $3,020,000.”

The total quantity of armor plate required in the con-
struction of this ship i& 2,042 tons, the nickel contents of
which would be at 3% per cent. (if gross tons are meant),
not quite 150,000 pounds. Assuming the price to be 50
cents per pound, the cost of nickel contents in the plate
will not exceed $75,000 (or $46,750 at the cost of nickel
oxide). Unless then the cost of making nickel steel is
vastly greater than of other alloys the question of cost of
nickel steel plate will not long stand in the way of its
adoption by governments which are persuaded of its
superiority. Nor is it likely that the Carnegie and Beth-
lehem works will long continue to enjoy a monopoly of
supplying this plate to the Government at $600 per ton.

The tests conducted by the Russian officials at Ochta
were made upon one French and two English steel plates
and a Vickers-Harveyed nickel steel plate, and in com-
menting upon this trial the London Enginees reports the
latter ““ to have altogether beaten its competitors.”}

With all this evidence to demonstrate the value of nic-
kel as an alloy with steel in the construction of war ships,
the chances would appear strongly to favor its being so
used by the navy building powers. Yet the demand for
the metal would not be enormously increased if all' the
navies were to be reconstructed with nickel steel for
armor plate ; it would not be necessary perhapsto more
than double the present production.

OTHER USES POR NICKEL,

Whence then is an increased demand for nickel likely
to arise? What other purposes give greater promise of
consumption than the making of armor plate and ordnance?
A few of these may be indicated.

*As an alloy of steel the greatest use of nickel may be
found in the making of boilers, engines and locomotives
and structural material generally, where it is of vast im-
portance to combine lightness and strength. In a large
Atlantic liner, for instance, the plates of the boilers are
one and a half inches thick, and enormous force is re-
quired to bend and rivet them, in which operation the
plate is likely to be weakened by fracture, the lines of

*Iron, London (England), November 4, 189 &.
Y Engineer, March 1oth, 1893, p. 211,
$The Engineer, March 24, 1893, p. 256.
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which are not always visible. If made of nickel steel
alloy the plate would require to be little more than half
the thickness, and while the boiler would be more easily
and securely made, it would be but one half the weight—
a very important item where there are twelve or thirteen
huge boilers in the hold of one ship. Its strength would
be as great, and it would be less liable to corrode. It
would cost a little more, but its life would be lengthened. *

In the making of parts of locomotives and steam en-
gines, as well as in the manufacture of cranks and shaft-
ing, nickel steel has also decided advantages over all steel.
A locomotive is worth perhaps $100 per ton, and where
the cost is so largely made up of the wages for labor, as
it is in the case oty a locomotive, a small addition to the
cost of raw material is of little consequence. Many parts
of locomotives, such as axles, of which everybody is so
much afraid, tires, framework, etc., could be made of not
much more than half the present weight and just as
strong. )

There is a considerable quantity of nickel being used
now in Great Britain and the centinental countries, but
the trade is carried on quietly, and perhaps the only per-

sons who could give information about it besides the -

manufacturers are the refiners, who generally know for
what purposes their customers are using the metal. It is
quite possible that locomotive tires are being made out of
nickel steel in Germany, and doubtless a big trade will be
done in that line. It seems likely that these German
nickel steel tires are displacing the tires of English make,
but if so it willnot be long before Englishmen use the
same material.

The British government has been using a large amount
of nickel in one way and another, but chiefly in making
experiments. A firm in Glasgow got an order eighteen
months ago which took up 20 tons of nickel, and this
would have been regarded as an unprecedented order ten
years ago. But the British government is conservative of
new methods, and its officials must be well persuaded be-
fore advising a change from good to better. :

Twelve years ago, when the production of nickel wa
1,000 tons and the selling price about $1.20 per pound,
the chief if not only uses of the metal were for German
silver, body for electroplating and for coinage. Its pre-
sent uses include these, with the difference that coins are
now being made of pure nickel instead of nickel alloy as

formerly. ~ The Austrian government intends to adopt it-

for this purpose, and it is rumored that they have given
the French nickel company an order for about 3,000,000
pounds. It is only a rumor, but those who profess to
know say that the company has received the order, and
that it is probably for a larger quantity, spread over five
or six years. Twelve years ago this French company re-
fined 300 tons a year; to-day it is refining about 4,000
tons, having got the bulk of the expansion. It has gone
on steadily improving its processes, and a great factor in
cheapening operations has been the increase of produc-
tion. But-of course many blunders have been made,
That is inevitable in dealing with any new enterprise of
this kind, the details of which must be mastered experi-
mentally.  The producer of pig iron, copper, gold or any
other of the staple metals, can usually sell his metal as
fast as it is produced to some person or other. If the
price is made a little less than market rates, some one
will take it; but the man who produces refined nickel
must hunt up his own customers, and they are few in
number. The demand to-day is not so great as the sup-
ply, but so soon as the metal ig produced at 35 or 36
cents per pound instead of 42 the consumption may be
expected to grow rapidly. And no doubt it is possible to
sell nickel at these prices if the requirements of the mar-
ket would justify operations on a larger scale than ap-
pears to be prudent to enter upon now. A thoroughly
practical man says: ““I can lay my hand on 2 mine to.
morrow that would show a splendid result at these
figures, but it is not every mine that can do so.”t

- *Mr. lan Cameron, Manager of the Dominion Mineral Company's
works at Sudbury, informs me that it was through smelting New
Caledonia ore, \xich is free from sulphur, that the first nickel steel
was made. “‘Garnier had a high furnace simllar to an iron blast
furnace, and he put his nickel ore through that furnace and smelted
it as if it was iron ore. Every particle practically of the iron and
nickel in the ore was got out—though there was a pretty heavy loss
of nickel and iron in the slag—and the result was a very good ferro-
nickel, which led to the making of nickel steel by Mr. Marbeau,
then one of the Directors of Le Nickel, who started the Ferro-nickel
Company in France, at or near the German frontier. This company
induced the Steel Company of Scotland to experiment with nickel
steel, and Mr. Riley, the manager, told me that if it had not been
for his compangcstopping him they would now be makini all the
boiler plate in Scotland of nickel steel. But the trade got brisk and
the company had enough to do without exsnrimenting.

In a recent communication, Mons. Jules Garnier, the French
metallurgist, who has been prominently connected with the develop-
ment of the nickel industry, gives the results of a number of tests
made in September, 1892, at the Cleveland Rolling Mill Company’s
works, to determine the relative quality of steel with and without
the addition of nickel. The two steels differed only in the amount
of nickel added to one of them, the quantity being about three per
cent. The method of manufacture and the c es of both heats
were absolutely identical. The ingots for both heats were rolled
into boiler plates under ordinary conditions. The tests show the
following general results :.(r) Nickel steel has on an average a higher
limit of elasticity of 11,400 Ibs. per square inch, or nearly 31 per
cent. (2) Nickel steel has an ultimate tensile strength greater by
10,400 lbs. per square inch, or an increase of about 2o per cent. (3)
The ductility is not reduced by the presence of nickel. The nickel
used was made trom Sudbury ores at the Brooklyn Nickel Works,
acar Cleveland, a refinery built according to tKe plans‘of Mons.

arnier.

- tThe New York Engincering and Mining Journal of May 1 th,
1893, says: “(_)ne.th.ing Qeﬁm‘t’e may be said, we think, about iic-
kel The decline in its price which has taken place during the last
two years will be maintained, and in all likelthood it wxfl go still
lower. There has:been recently an industrial revolution in this
metal equal in importance to that which followed the opening of the
mines in New Caledonia. The discovery of the Sudbury de) its,
and the Orford process by which nickel-copper matte ennrge cgz;ﬂy
and successfully treated, have made America independent of the

Several years ago Mr. Wharton, of Philadelphia, as
already mentioned, began the plating of material by roll-
ing refined nickel into thin plates and then pressing or
welding it on both sides of a sheet of iron or steel ; but
he does not appear to have developed this application of
the metal into a regular business. The process gives a

very good article, but it is a little troublesome. A slab

of nickel and a slab of steel may be rolled together so.as
to show a steel face upon one side and a face of nickel
upon the other ; or nickel may be rolled upon both sides
of the steel, and when planished it presents a very attrac-
tive appearance. But results almost equally good as re-
gards appearance may be obtained by dipping or electro-
plating, and the rolling process has not therefore come
into general use.

At the present time the most promising uses of nickel
are for the manufacture of body for electroplating, and
the making of white metal alloy, which does not require
electroplating. If 25 or 28 per cent. of nickel is added
to a white metal alloy the material is nearly as good as
silver plate, and it can be kept clean with infinitely less
trouble, besides being of uniform color and quality
throughout the whole of its substance. A cheap electro-
plated article will cost as much as or more than a solid
white metal one, and after the coating has worn it is an
unsightly thing of patchy yellow. Door fittings if made
of white metal would cost perhaps 10 per cent. more than
brass ; but they would always be bright and clean, and
easily kept so.” A gas bracket weighing 10 pounds, if
made of white metal instead of brass, would consist of
24 pounds of nickel and 7% pounds of brass, the former
costing $1.05 and the latter 75 cents, or $1.80 in all.
There is perhaps $10 worth of labor on it ; so that the in-
creased cost through putting 25 per cent. of nickel into it
would be only a fraction of the total cost, while a hand-
somer article and one more easily kept clean would be the
result. Hotel bath and lavatory fittings, etc., are now
being made of white metal, and one manufacturer in the
old country is said to turn out $1,000,000 worth in a year.
* There is a large trade growing up,” a gentleman en-
gaged in the production of nickel informs me, ‘*in the
displacing of brass for lamps, chandeliers, electroliers,
door and railway carriage fittings, etc. White metal for
these purposes is largely taking the place of brass. Itis
dearer, but it is ever so much brighter, prettier and ea~ier
to keep clean ; it tarnishes very little and a light rub will
restore its planished appearance, whereas brass requires
continuous labor to keep it bright. I have seen a butcher’s
shop in the old country the walls of which were wholly
lined with white tiles, and all the fittings, brackets, hooks
and nails were of white metal. The effect as seen by gas
light from the street was very fine, and it really enabled

"the butcher to add a little to the price of his beef. The

white metal trade is the one we prefer.”

Another use found for the metal in Europe is in the
making of bullet casings for small arms ammunition.
For this object an alloy of one part nickel and four parts
copper has been adopted, and Eactories producing ammu-
nition for military small arms are requiring now §00 tons
of nickel annuaily in the manufacture of bullet casings
alone.

No little misapprehension however prevails as to the
demand for nickel. There are some who declare shat
there is no limit to the quantity which the markets are
capable of absorbing, and that some cause of policy, or
want of capital, or lack of enterprise is blocking the
wheels of progress in the Sudbury mining district.  If
Sudbury was in the United States, we are sometimes
told, the woods would be alive with prospectors, mining

-camps and smelting works ; millions of capital would be

invested there, millions of tons of ore would be raised and
treated annually, refining works would be established,
and Sudbury would supply the world with the pure metal.
Such is the language of dreamers, and men who have
mining locations to sell. But men who know the trade
do not speak in that way ; neither do men who have a
knowledge of how industries grow. On this subject I
have obtained a short statement from Mr. lan Cameron,
manager of the Dominion Mineral Company’s works, and
a man of large experience in nickel :

‘“The break in price which took place eight or nine
years ago, when nickel fell from 2s. 6d. per pound to 2s.,”
Mr. Cameron says, *led to such an increase in the de-
mand that we could not supply it. When I built the old
smelting works for the French company at Kirkintilloch,
in Scotland, I completed one furnace and was then in-

structed to put up other two. I actually erected five,’

and with twelve the company could not until the slack-

world for its supply of nickel, and it now threatens the European
markets, the cost of production having been brought below that of
the metal of New Caledonia. European metallurgists have not been
standing still however, for an improved rocess, the invention of M,
D. Levat, formerly Director-General of the Societe le Nickel, has
already been put in operation at Havre, France. Thisisa dry pro-
cess; indeed, it may be said that the day of wet processes for nickel
Wi"f%i“ ism."ofLod Eng,, of January 6th, 1893, also

e ineer, ndon, Eng., of Jan th, 1893, also says:
“The reﬁrkabﬁe’ discov of xthe volatility of nickel in carbonic
oxide, due to Mr. Ludwig Mond, is, according to a statement of the
discoverer, to be utilized upon a commercial scale, but it is not
known whether the works have as yet beer. started. 'The older pro-
cesses of obtaining the nickel have improved by the adoption of
continuous reduction furnaces, instead of crucibles, and in other de-
tails without much alteration of principle, and particular attention
has been paid to the production of ferrigerous metal for steel makers
by Mr. J. Garnier and others; the modern practice of nickel smelt-
ing so far as it can be fade public having been treated in consider-
ab%e detail by M. Levat. In consequence of the large supplies
coming from Canada and New Caledonia, the price of the metal has
continually declined in spite of the new demand in Europe for mili-
tary purposes, about 500 tons per annum being now required for the
bﬁet casigns in the new small arms ammunition. The alloy, one of
nickel to four of copper, used for this purpose seems to possess many
valuable properties, and it has been suggested as a substitute for
copper in locomotive fire box plates.”

ness of a few months ago overtake the work. The fur-
naces are small, and together they run about 4,500 tons
per month. - The ore is peculiar ; it contains about eight
per cent. of nickel and does not lend itself to treatment
in large quantity. If it could be as easily fluxed as the
Sudbury ore the furnaces could run through an enormous
quantity. I think the supply of nickel is greater than the
demand, and that this is the reason there is no greater
expansion of the industry in this country or in New Cale-
donia, The demand is not by any means unlimited ; we
have got to make our trade as we go along.”

Of course if there was an active and fast growing de-

mand for nickel, miners and metallurgists would be found
ready to supply it ; and owing to the position of the mines
in this Province and the great extent of the deposits,
capitalists would easily be persuaded to invest money for
mining and treating the ore if there was a sure prospect
for unlimited sale of the product and of large profits being
realized. There is no hindrance to investment in Ontario,
and in the matter of large workable bodies of nickel ore
this Province as far as yet known possesses a monopoly
of it on this continent.  There are drawbacks, but they
are not Insurmountable. As regards two or three of these
I quote again from Mr. Cameron :
. “*The supply of nickel in the Sudbury district is un-
limited, and there are a great many properties which
have not been opened up. The New Celedonia ore,
some of which occurs as a silicate and some as an oxide,
averages as taken out of the mines from 5to 6 per cent.
of the nickel. I have got ore from there testing 25, 35
and 40 per cent. of nickel. -This ore cannot be washed ;
1t can only be cobbed or picked. The native laborers are
set to cob it ; they are good enough for that, and men,
women and children may be employed at this work at a
very low rate of wages. One trouble in this country is
the dearness of labor, which costs as much as fifty per
cent. of our whole expenditure. The duties up on stuff we
buy also run up to a high percentage ; for example, the
duty on coke amounts to 8 or 10 cents per ton of ore.
The net value of 334 per cent. ore after paying all costs
at present selling price cannot be more than $1 per ton,
the royalty on which at 3 per cent. would be three cents
per ton. The duty on coke therefore is three times as
muclll as all that would be paid to the government for
royaity.

As regards refining, Mr. Cameron says :

‘I do not know that it would be a very great advan-
tage to have the refining of nickel done in this country,
According 1o present practices acids are required, and
these cannot be bought as cheaply here as on the other
side of the Atlantic, and there are other things we would
have to import. Another disadvantage is that freight
charges on refined nickel going to Europe would. be
greater than on matte. The rate on 100 tons of matte
containing 50 per cent. of nickel would be $6 or $7 per
ton; but owing to risk of carriage 50 tons of refined nic-
kel would not be carried at $12 per ton. Ido not think
there is much hope of refining nickel in this country until
the consumption here has greatly increased, or until
chemicals and other necessaries of refining can be bought
as cheaply as in England or France, or until a successful
dry process has been introduced. We could not refine
here according to present practices and under existing
conditions and hope to sell tﬂe nickel in Europe, as there
is a heavy duty on the fine metal in France and Germany
as well as in the United States. There is of course none
in Great Britain.”

In the present state of the nickel industry there is no
well founded cause for discouragement, except perhaps in
the minds of extreme optimists with locations of unknown
value on their hands to sell. Remembering that it is a
comparatively new metal, and that until a few years ago
Us ore was scarce and hard to treat, the rank to which it
has alreadrig attained is calculated to excite a feeling of
wonder. The Pprogress of operations in this Province in
view of every circumstance, and especially of the fact that
the largest refining concern in the world is also chief

owner of the only mining properties which can compare -

in richness and extent with those of Ontario, has certainly
been as active as the state of the market for the metal
would seem to justify. Mining and smelting the ores had
their beginning here less than seven years ago, yet
measured by the number of men employed, the amount
of wages paid for labon and the value of product last year,
there are only six iron working industries of the Province,
as shown by the census of 1881, which exceed this one;
and among those are such old and stable industries as
agricultural implements, blacksmithing, and foundry and
machine shops. Ofiron mines, there is not one that is
worked, although we have iron ores in great abundance;
neither is there one blast furnace to smelt iron ore, al-
though we consume in the Province upwards of 300,000
tons of pig iron every year. All the indications point to
a steady increase in the consumption of nickel ; and the
number and variety of new and valuable uses which are
being found for it give assurance that the industry is
firmly rooted and wil%l Tow.

—_—

A New Colliery Pick.—At the Derby Industrial Ex
hibition was exhibited a patent pick (Mitchell & Birkin-
shaw’s) which has been grought out by the Union Pick
and Tool Company. This pick consists of an ordinary
shaft with a helpv:e into which small blades or points are
ﬂ?ced and renewed as occasion requires, each renewal

ing equal to an entireiy new pick of the ordinary type.
A miner need carry only one sha't or head into the mine,
but can take any number of small points, which may be
carried without inconvenience. '

1
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The Choice of Coarse and Fine-Crushing Ma-
chinery and Processes of Ore Treatment.*

By M. G GHARLUTON,

*Art H—=Tug Renanve Scork or Rivar Mernons
or ORE TREATMENI.

Having examined the metalturgical nature of the vanous
ores and ipmw:scs (which have been superhcally touched
upon in the briefest posaible manner), we are ina better
position to proceed to the still more complicated amd
difficalt questions of the relatve pnme cost of plam,
working costs, and the percentage of gan or low i rival
methods of ore treatment.  These are hable to difter in
different countries, and under varying conditions even in
the same neghborhood, according to the nature of the
vre, cost and quahity of labour, matenal and wupplies, as
well as the e lor | Jative
" 1 med

¥ or
m which can be in-
wroduced in cach ease. on which probably wore than
anything else, the mdividual economy or wastefuliiess
Gbe profit and loss m fact) m works of the same class
will (L' pend,

Ta l‘orm an estimate of the pnme ¢cost of plant, we
must esther know the ordinary gross cost of a mill of a
certain size and desenptionn any particalar locality, or,
what is better, the actual g ities and prices of crial
of different kinds nsed, and the nunber of shifts worked
by different classes of artizans at specitic wages rates, il}

an<

VAT AND BARREL-CILORINATION.

For working a few tons of concentrates per day the
reguiar Plattner process, with fixed tauks and” long
eaposure to gas, is as comenient and economical as any
of the improved processs, because the plant is simple
and_cheap to erect, and very few hands are required to
run it.*

“The production of gas is a simple question of relative
costs of different chemicals eelivered at the mine.  For
working large ities of ore daly, ially if of com-
paratively low grade, which requires econony in erushing,
roasting, gas consumption, labour, and time, the e of
barrels, in place of fxed tanks, effects a xaving in time
and labour, and makes special watchful skill less important
in the whole process than i the Plattner method, so that
one of the modifications of the barrel system would be
natarally adopted on erude ore and indealing ith large
quantities of concentrates.

The attrition of the ore patticles and the thorough
wening over of the charge in the presence of nascent
chlorine in the barrels, has also some efieet upon the
results, especially if there b coarse-gold present which
has 1o be amalgamated afterwards, as the gold, it is said,
1~ attached with much greater avidity by the mercary in
consequence of the clean surface created’hy the acuon of
the chlorine and attrition combined. It is necessary,
however, that the tailings should fist be washed, by
continning the leaching, till all trace of chlorine has dis-
appeared, and that they should Le treated by amalgamation
atonce.  If left to dry, the gold particles asume a red
colour and amalgamate with great difticulty.

‘The most successfud furnaces in general use for chlorin-

" >

the construgtion of the f and suy o
the bailding, and the of the machinery; as well
as the price of the machinery nelf, the weight of all the
transportable material, and freight rates,

‘The collection of such facts i~ wnfortunately too rare in
minng operations to make it always an_easy matter to
form e~timates of the kind applicable to difie localiti
It nonly by piccing

f

appear to be of three types :
1. Plain o? 'm_ heant ! x fuat , of the
Fortschaufelung class, with a hearth surface of about 12
feet wide by 75 feet long,

2, Horizontal round-hearthed mechanical furnaces, of
the English Brunton.calginer type, about 12 feet diameter.

3. A madified form of the Spence furnace.

To which may perhaps be added an altogether new

Py aps

obtamable here and theré that one can get anywhere near
the truth.

Under the category of rival processes, the relative costs
and results of treating the following classes of ore may be
compared 1 —

1. Pyntic gold ore by chlorination in vats and chlorin-
aton in barrels, and by the new cyanide process, as well
as by grnding (withowt roastmg) m pans and arrastras,

2. Stlver ores in general,# by wet and dry ershing and
pan-amalgamation, the patio and other processes, as come
pared with the ordinary and Russel liniviation processes.

3. Freegold ores by battery amalgamation, both with
and without grinding, and concentration.

The cost and lows in c
have already been considered, and will not
o again,

There is no branch of ore treatment which admnts of
wider differences of mternal detail than wet concentration
{producing a corresponding effect on its cost 3, but such
points cannot possibly be entered into here; and as
regards dry concentration, it cannot at present seriouly
ve regarded as a rival 'o wet methods, .'un\ may thercfore
be passed over entirelv.

The concentratton of sulphide ores of gold and
wiver often depends on the relative properuon the
~ulphides bear “to the gangue, No sharp line of
disinction  can be  drawn between  ores  which
are sunable for concentration or not, as average value
lucal cost of treatment enter into the calculation, but

and g
be reterred

roughly speaking. such ores as contain 40 per cent. of
sulphides are not usually suitable for concentranon.  Fre«

quently an ore wlich will average 20 to 50 per cent. of
~ulphides, coming from the mine, is best divided by hand
~clection into first-class ore (1o be treated by smelung,
or same other process), and a second and paorer ¢lass for
concentration.

Ina mine where the ore runs in seams and pockets of
~olid mineral, it may happen that 100 tons of crude ore
will contain on an’average 20 per cent. of sulphides,
which can be separated by hand selection mte 20 tons of
75_per cent, sulphides and 80 tons of 6% per cent. sul-
phides.  When this can be done cheaply 1t is often better
than subjecting the whole 100 tons 1o the costs and losses
of concentration, whilst it renders commercially possible
A more cxpensive but more efiicient process than the
original ore could bear.

A point to be bered, ver, In ¢
1, that clean, that is to say pure_concentrates, are often
as important to obtain as clean tailings {which latter are
ewential for close saving).  You may have the one with.
ot the other, and although a clean scparation of the
metallic componenis of the ore isalmost always advisable,
m some instances it may be desitable to_ leave a certain
proportion of sand or gangue in the headings, cither asa
tluy for smelting (> prc\-iou\ly pointed owt) or o lighten
the pan-charges in amalgamation.

how

® Tvans. Fed. Inst., wl i, [age 233

t The term capplicd to ores winch do not_contain more than,
~AY 10 10 1§ per cent, Jead, Ored with miore than 1§ per centy of
lead are iown acsilverdead ores, and are smelted when circum-
stances admit of it, which is the only admicible propodition for their
treatment.  Carbonate of lead and galena are converted by roasung

'metimes into ovy.chlotide and <ometime< into sulphate; the
£ wmer goed into the amalgam, whila the lattee docenot .\malf;m:nc.
«nd thic circumstance eaplaine why some bullion of plumbiferous
silver ores is free from Iea\x whilat other bullion <ometimes containe
20 parts of lead in 2,000, acconding to the condition of the lead in

€ roast ore.

t In western mining camps, the cost generally rune between 4s.
2d. and 135, 6d. ° P

of the Fort furnace, which will
be alluded to later on.
When battery 1 and ¢ precedes

chlorination, Mr. A. Thiest recommends the use of
brass-wire screens in place of slot punched sheet-iron
ones, stating that when using 36-mesh brass-wire in place
of go-twesh <lotted iron, at Haile, in North Carolina, he
obtamed a far more uniform pulp for concentration, whilst
the average life of the wite was found to be six weeks as
compared with the sheets, which had to be thrown out in
fourteen days, a matter which  worth noting.  German
practice certainly supports this view su far as conzems the
ctiect of wire screens on the concentration results,

Dr. Egleston states that the correet amount of charge,
in ruasting g Iphides 1 the reverh y furnace, is
waually 10 to 12 Ibs. per quare foot of hearth; an
ordinary charge amounting to_about a ton at a time on
clnch division of the carth, of which there are wsnally
three.

A fumace of this description, designed to handle from
310424 wns of concentrates per 24 hours, 75 feet long
by 11 feet wide inside, requiries for its construction 40,000
common bricks, 8,000 fire Dricks, and 5 barrels of fire-
clay, and the iron worh. tic-bars, etc., exclusive of
T-rails, weighs 11,000 1. .\ furnace witha 14 feet by
60 feet hearth requiries 86,000 red bricks and 13,000
firehricks, and cost abowt £626 in Pucblo or Denver.

In vat-chlorination, the rest of the plant o correspond,
corvered in (as the farnace must alvo be), consists of a
drier, aset of fived or rotating leaching-vats, with (in
some eases) silver-leaching tubs added, precipitating-tanks,
and reagent tanks, well and pump, lead-gencrator,
heating-pan and wash-botde, a drying mufile and melting
furnace, and a press and filters for precipitate, as well as
filter-tubs for the base metalsd in the waste-solutions,
and cars for handling the ore, overhead tackle for lifung
the vat-covers and tools, ete.

The cont of a plant of the kind in California, with a
capacity of 6 tons in 24 hours, is stated§ to vary between
6,000 and 7,000 dols. (£1,230 10 41,358 6s. Sd.). A
small plant would cost about half the tormer sum.

The Thies modification | of the Mears processs {one of
the most successful unpatented systems of barrel-treat-
ment), requiries the substitution of rotating bareels for
vats, the chlorine being generated inside the barrels, by
the action of sulphuric.acid (66 degs. B.) on bleaching
powder, which is added to the charge of water and ore
under ordinary cir in the ¢ ion of 10 to
30 1bs. of chioride of lime to about 15 10 30 Ibs. of acid
per ton of charge of roasted ore in each barrel.

1f copper is present more of these reagentsare required.

The barrels must be run by steam or water-power, the
Iatter  being, of course, the most cconomical, when
available.

The rest of the plant, though differemly arranged, is
substantially the same as that for vatchlorination, and
will cost not less than £620 for works with a capacity of
5 tons per day; the weight of the machinery wili be
about 17 tons.

S Gold 1maly jon and C: page 28,

1 *“The Thies Process of Treating low.grde Auriferous Sul-
phidec"—7Trans, Am, Inst. Min. Eng., vol. Xix., page Got,

3 If present and worth the extr treatment.

§ *“The Milling of Gold Ore< in California,” by John Hays
Hammond. Eighth Annwal Roport of the California State Min-
ernlogist, page

K A description of this eceisgiven by Dr. Egleston in T4e
Maallurgy ¢p/' Gold and Earury, page 663, c2 seg.

The cost of the vat process at the works of the Plymouth
Consolidated Company,* where 100 tons of concentrates
15 treated per month of thirty days (leaching taking
twenty-four days), > given as follows :—

Roasting — £ os d £ s A

3menat 105, 5. per day for 30

days. . ciaevennes « .. 4617 6
13{ cords of wood at 175, 8%z, 46 9 S5
210 7):

54 Ibs, of salt at 35, 8d...

——— 9517 10
Chlonne temploying two generators)—
60 Ibs. of manganese per day at
£9 155 10d. pe ton..ies 7 1 O
63 1bs. uf salt per day at £3
25 6 perton. ... ciaaes 2 11 O
120 Ibs. of acid per day at f12
105, o perton...o. ovvv 18 0 O
——- 2712 0
Leaching—
40 Ibs, of anlphuric acil for
settling-tanks for 24 days... 6 o o
4o lbs.ofsulphuric acid for mah-
ing sulphateofitunfor 24days 6 0 o
Wages of leachers (2 menat 1
25 11dt) for 3o days. ... 34 7 6
Wages of foreman ,,........ 26 O 10
—_— 72 8 4

Total cost per month........... 4195 1S 2
or 41 19s 2, per ton %

At the Providence Works two furnaces are used,
which have a capacity of 9 tons in 23 hours. Each
furnace comumes 1 cord of wood, and the cost per day
can be reckoned as shown in detil on page 366, This
makes the cost of treatment per ton of sulphides to be
145 9%d. when the works are run at full capacity.

As the ore, however, only contains about 7 per cent. of
sulphides, or 4!; tonsinthe 62 tons milled daily, this
quantity does not heep the two furnaces running full time,
though both of them are in constant operation.  .\s most

the expenses remain the sume, whether running at full
capacity ornat, the actual cost of chlorination, figured on
a working basis of 417 tomy treated daily, approx-
imates, therefore, more unearly o £5 135 10d. per

day, or £1 55, 313d per ton of concentrates, as detailed
below,  Add to the above sum (435 135 10d.) the cost

of milling per day, viz,, £11 195, 7d., and it will be
found to represent a total outlay of £17 13s. 3d. per day,
or a total charge of 35, 82 per ton of crude ore raised
from the mine.

This estimate makes no atlowance for gencral super-
vision, interest on fiest cost, or deterioration.  The con-
ditions of treatment in these works are, however, very
special, and can hardly be considered as a basis 1o
estimate upon in most instances.

he estimated cost of the t of 41 tons per
day is 2=

L5 d

Tabour coeeiiiaiianaiaiannns 213 14
2 cords of wood at £1 o<, 10d....... 21 8§
14 lbs, of manganese at 13sdheeiiineen. 0 1 7
126 1bs. of salt at 724, o5 3
103 I, of acidat tdh o oaelaaan o8 8

Lime, sulphur, and calcium hyposulphitc o o 7%
Iuminating ....ccveviiieees wiien . 0 010
IS ¢ esainannnnnnnean oz 1

Total cost per day.... £513 10
or £1 3% 3%2d. per ton,

At the Alaska Treadwell Company’s works the cost
for the year ending May 3ist. 1891, was as follows,
calculated on a baws of 3,568 tons of concentrates
treated 1=

Lanovk.

Cont per Ton,
(American Cost per Ton,
money )( F.n;zli‘;x money) Groweot  Grone cost
Dollae 4« &7 Dollars £ d.
Foremen e *¢Goo 3,006'43 .
Engincers and.
Foremen. .. oy 286'38 .
% Renerator, 208y 129 .
tes L. toSeg 4882y .
Floormen. ey . 05083 .
Raadters. - 29190 . 1878274y .
Carmen e . 2077 . 1,114°72
Carpenters . ‘0030 - 21°3;
Labotrers (white). ‘0% 536z
" ndi 039 16500
Teamaier.. ....en  oS0f 433 -

gs'ojl; Lt o 114 $27,007°80 L5526 11 3

* Trans, Ao Inste Min, Eng., vol sy, PARE 3080

t Two men on day <hift attend 1o all the work of handling the
ore after it is leached. The head man reccives 12, 6d., the others
1os. §d. - Only three tankfuls are leached every four day<; but the
nen arc employed steadily.  1hie <ulphate of 1ron 1s manufactured
on the <pot,

$ To thn< <hould be added for asays, repairg, wpplics, nsurance,
1axes, water, interest on invested capital, and deterioration of plant,
as well ac proportion of general expences and <uperintendence, about

§d. additional per ton, making the total cost of working £z 318¢.

rod. per ton-~Eickth Jdnnual Report of the California State
Mineralogist, page 48

N School of Mines Quartcrly, sol. 1., and Egleston’s Gold,
page 657.

9 1< 10344, of this 1s chargeable to the chlorination,
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SupPLIES.

Adid.eveivennannn. 1°0220 . 5,486°38
Wood. .or . 8,175°93
I 3 ‘0543 . 284"
Furnace supplies.. ‘o270 .. 145°19
Manganeseand salt  *8ogs .. 4,345°86
Pipe......... fean ‘o089 . 47°90
Generator fittings,.  "oo38 . 25'93
Leaching tanks.... ‘0638 . 33905
Miscellaneous..... ‘1353 . 72726
Rake-heads....... ‘0360 e 193°50
Car wheels........ ‘0037 .. 27°50
Repair account.... ‘1352 - 720°08
Electric light acct. ‘1077 .. 57849
Haulage account.. ‘o349 .. T 204.77

$3.9852 Lo 16 7 $21,392'63 L£4,456 15 1l

To:,afl sc:ls;h':;:swn }$9'°!64*~£x. 17 63 $48,400°13 £10,083 7 2%

. Cents s. d.
Mining .....ooovviiiiiiii e, 65 = 2 8%
- Milling and concentrating. . ........ 33 = 1 4%
Chlorination .......... .......... 19 = 0 9%
General expenses (mine)...... cees = 0 4
General expenses (in San Francisco) 2 = o 1
Bullion freight, etc................ 5 = o 2%
$1.32 = 5 6

per crude ton of ore, but the average for some time
previous was 6s. 3d. per ton.

The roasting at these works is done in Spence auto-
matic furnaces, each with four hearths, which roast 8 tons
per day. On the hearth next the lower one, 3 per cent.
of salt is added with a special spoon. . The ore, instead
of being as formerly stirred by fixed rakes, is now rabbled
by oscillating ones, which tip every three minutes. On
the upper drying-hearth they last a long time, but on the
lower ones, where the heat must be great to drive off the
last traces of sulphur, their life is only about three months.

Formerly the rakes stopped between the forward and
backward motion just over the flue, now they are made
to go beyond it, and are no longer exposed, as they were
at this point, to the sulphurous gases and hot falling ore,
which clogged the end of the shelves and gave such
trouble at the Haile mine, finally causing the abandon-
ment of the Spence furnace there for roasting fine ores,
although admittedly a most excellent mechanical roaster
for coarser grades of material in its original shape.

With the important modifications above alluded to it
seems doubtful (judged by the above facts) how far Mr.
Thies’ condemnation of the Spence furnace+ (in works
wtth a capacity of 3 to 4 tons) for fine ores (where a
dead sweet roast is required) is entirely justified.

The labour involved in vat-chlorination on an average
may be taken at :—

1 man, who works 10 hours, to bring in wood and ore..
I man at the furnace, who works 8 hours.
1 chlorinator, ‘“ “

3 labourers (1 on shift by day, and 2 by night).

At Sutton Creek it takes 8 men for the whole 24 hours,
one chlorinator, one helper, five men at the furnace, and
one who wheels ore.

The consumption of chemicals per ton of ore is about
as follows :—

Salt in the furnace.......... vevieseens.. 401bs.

¢ generator............ civeee. 60
Manganese ....c.oieiiiiiit it i 6
Sulphuric acid generator (66 degs. B.)..... 20

The stock of chemicals ordinarily kept on hand, on the
scale of operations of the Alaska Treadwell Company,
seems to be:—

. £ s d. £ s d
Salt, about 53 tons, valued at 2 17 11 153 9 7
Manganese, 13 91§10 .. 127 5IO
‘Sulphuric acid, 35 tanks at 8 18 104 .. 313 o 714

Total value.. £593 16 oY%

The works in Grass Valley, where vat-chlorination is
most extensively used, guarantee an extraction of 9o per
cent. of the gold, and 60 per cent. of the silver, but the
saving more often amounts to between 90 and 94 per

- cent. of the gold in pyritic-concentrates, and over 60 per
cent. of the silver, if the tailings are leached to obtain it.

The ore to be properly roasted ready for leaching
should maintain a nearly vertical face when made into
heaps on the finishing hearth, and cut down with a
spadelle. It should show no bright specks, but be
inclined to become black, which will generally bein 7 or 8
hours. The largest amount of gold has been shown to be
in the best condition to be leached and to consume the
the least amount of chlorine in chlorinating it, when the
ore falling in the furnace, in turning it over, has a slight
violet colour. When the ore sparkles, and the sparks are
numerous and bright, it shows that the roasting is not
properly finished, and more salt has to be used.*

A ton of roasted ore will occupy usually 244 cubic
feet. This quantity is derived from 2,800 lbs. of raw
su]phides, which occupy about 1324 cubic feet per ton

* In the six months ending November 31st, 1892, this charge was-

reduced to $8'42 = £1 155 1d. per'ton of sulphides. As an instance
of economical management, the total costs of mining and milling per
crude ton extracted may be cited as follows. the ore being quarried
in open benches :— ~

t Trans. dm. Inst. Min. Eng., vol. xix., page 610.

* The heat on the finishing hearth must be maintained at a lively
bright red, but not at a white heat, else the gold particles would
melt, which, with a good magnifying glass, can be easily detected ;
after washing off the iron the gold appears then in minute globules,
the chlorniation of which is more difficuit.

(2,000 Ibs.). A ton of sulphides will weigh from 1,450
to 1,700 lbs. after roasting, and occupy about 17}4 cubic
feet. The roasted ore ought not to contain more than
134 per cent. of sulphur.*

At the Plymouth Consolidated works, the Forlschaufe-
lungs-ofen used for roasting is 12 feet wide by 8o feet
long, including the fire-box, the hearth being a continuous
plane, but the charges, of which there are three in the
furnace at one time, are kept entirely separate. They
are called by the furnacemen the drying, burning, and
cooking compartments. In the middle division the ore is
spread out very thin, and occupies about double the
space of either of the others.

The furnace is worked by 8 hours’ shifts, a charge
being drawn and added in each shift. The charges
weigh 2,400 lbs. and carry about 10 per cent. moisture.

The ore averages about 20 per cent. of sulphur, and
just before the sulphur ceases flaming in the second
division of the furnace 18 lbs. or 3{ per cent. of salt is
added to the charge. Care must be taken to keep con-
centrates damp until they are reduced into the furnace, or
a decomposition of the pyrites begins, forming lumps
which do not roast, and consequently cause a loss of gold
in the residues from leaching. The roasted ore from
each shift is kept by itself on the cooling floor until a
tankful (about 4 tons) has accumulated from a single
man’s shift, and it is then worked by itself. This enables
the foreman to better control the work of roasting, for if
one lot out of three works badly, it points to the fault
being with the furnaceman; whereas, if all three give
unsatisfactory results, it may be presumed to be owing to
a change in the ore, and the roasting must be modified.

The vatst for chloridizing the roasted ore are g feet in
diameter by 3 feet in height ; they are four in number,
and are slightly inclined forward to drain them completely.
The bottom of each tank is composed of a filter about 6
inches thick, consisting of light strips of 3{ inch wood
laid on the bottom at intervals of about a foot. Across
these are placed 6 inck boards, spaced an inch apart.
On this loose floor coarse lumps of quartz are spread, and
on the top of this again quartz-sand, until a depth of 6
inches is obtained. Finally, this sand filter is covered
over with another loose floor, the boards lying cross-wise
to the loose floor beneath and pretty close together. This
upper floor is m.erely to facilitate shovelling the charge
out when it has been gassed to permit the removal of the
leached ore without disturbing the filter.

The ore to be chloridized must be damp (about 6 per
cent. moisture). The working test is to take a handful
of ore and squeeze it, then open the hand, and if the
lamp immediately begins to crumble and fall apart (not
run) the ore has the requisite amount of moisture. The
damp ore is screened into the tank so as to lie as loose as
possible and thus facilitate the penetration of the chlorine.
A coarse screen of one-and-a-half mesh is used for
this purpose.

The tanks are only filled up to within about 3 inches
of the top, (to ensure the entire contents being covered
with water in the subsequent leaching,) otherwise there
would be great difficulty in washing out the soluble gold.
As soon as they are full they are gassed. The gas is
introduced into the bottom from two opposite sides, and
is continued until ammonia held over the ore gives off
dense flumes of ammonium chloride, which usually
happens in about 4 hours. When this point is reached,
covers are placed on the tanks and luted on.}

The two gas-generators § which are employed to charge
a tank are allowed to work on till nearly exhausted, when
they are disconnected, and the holes in tank are plugged
up. The tanks are usually charged in the morning, and
left standing two days. On the third day the ore is
leached. The tank is first filled with water, and allowed
to stand a few minutes to permit the water to penetrate
the ore. If no more water is absorbed, the liquor is
drawn off at the bottom, care being taken to keep the
tank full of water during this part of the operation, which
lasts 4 to § hours.

For charging the tank a gunny sack is laid on the ore
and held down with a couple of bricks. where the wash-
water is afterwards to be introduced, in order to Detter
distribute the water in the tank, and prevent it washing
out holes and packing the ore.

The liquor from the leaching-vats is conducted to set-

| tling or storage-tanks, where about 40 lbs. of sulphuric

acid is added (66 degrees B.) and it is allowed to stand
2 to 24 hours. It is then run into the precipitating-vats,
where the gold is precipitated with sulphate of iron ; the
iron solution being added until after stirring, a further
addition produces no purple colour. After the gold is
precipitated it is allowed to stand from two to three days
to settle, when the supernatant liquor is drawn off with
syphons into a second settling-tank, where any gold
drawn off by the syphons has a second opportunity of
settling.

The liquor stands in this tank until it is necessary to run
it off to make room for a fresh charge.  Very little gold

* Egleston, Gold, page 62a.

t The vats should be coated on the inside with asphaltum varnish
or a mixture of pitch and tar applied hot, but the former is preferable, as
it penetrates better into the pores of the wood. .

1 It is usual to provide the covers of the tanks with two pieces of

13 inches gas pipe 6 inches long, and a square hole, 6 inches by 6

inches, closed 'with a wooden cover. These pipes are closed with

balls of clay during the impregnation of the ore with gas, After

ing, the clay is removed, and one of the pipes is coupled to the

ose of the water tank, whilst the other is connected either with

another tank ready for chloridizing, or the ashpit of the roasting

furnace, partly to utilize the surplus chlorine, as well as to protect
the workingmen from its injurious effects

* When practicable, it is a good plan to heat the generators by
steam in place of direct heat,

is found in this tank, so it is only cleaned out about once

a year.

In the meantime fresh liquor has been run into the
Yrecipilating-tanks on the gold already precipitated there.
n this way the gold is accumulated till the semi-monthly
clean up, the precipitating-tanks being kept locked and
coverea. In making a clean-up, the supernatant liquor
is syphoned off, the gold gathered up, and placed in a
filter of punched iron, lined with filter-paper, and washed
with water till all the acid and iron salts are removed.

It is then dried, melted in crucibles, and cast into bars.

Under unfavourable conditionsthe cost of the chlorination
process may run up as high as £4 3s. 4d. per ton, but
in California it may generally be taken as costing £ 17s.
6d. to £3 1s. 6d, per ton, £2 14s. 2d. being in all
probability a fair average on a basis of treating 3 tons or
more daily,

Mr. G. F. Deetken is responsible for the statement *
that with favourable conditions of cheap wood and freight
rates, not counting interest, insurance and amortization of
a capital of 3,000 dollars, the working expenses in some
parts of California do not exceed 41 os. 10d., and are
sometimes as low as 16s. 8d. per ton.

In locating works of this kind it is important to secure
a good fall, and they should be terraced and so placed
with reference to the prevailing winds.that noxious fumes
will not be carried in the direction of valuable land or
house property.

There should also be a supply of water at hand,
delivering 40 to 60 gallons per hour. - *

BARREL-CHLORINATION.

Mr. Thies, in a letter to Mr. C. N. Aaron (a well-
known Californian authority), gives the cost of the Thies
process at the Haile mine, North California, as follows :—

Using a double reverberatory furnace, which furnishes
2 tons of roasted ore every z4 hours, with an average con-
sumption of 1 cord of wood, at 5s. 2}4d. per cord, and
employing four labourers, the cost of roasting the ore
amounts to I10s. I1}4d, per ton. Two men can easily
treat 4 tons in 10 hours, elevate the ore, and clean out
the filter-tanks, of which there are four to each barrel.
Arranged on this basis, the cost of roasting and
chlorinating amounts to 19s. 3% d. per ton, as tabulated
below :—

Cost per
Roasting 2 tons of ore— . Ton. s d.
4 labourers at 4s. 2d.............. 8 4
1 cord of wood at §s. 2}4d......... 2 714
o . ———10 1Y
Chiorinating 4 tons of ore— " co
2 labourersat 3s. 9d. ............. 1 10Y%
I chlorinatorat 8s. 4d. ............ 2 1
40 lbs. of bleaching powderat 1%4d. 1 3
60 1bs sulphuric acid at 1d......... 1 3
Sulphuric acid, for making ferrous
sulphate ............ ... ... .. o 6Y%
Repairs, wear'and tear............ o 10
POWer .o ettt i o 64
Total cost per ton...... 19s. 34

- We thus have the sum of 19s. 3{d. for roasting and
chlorinating 1 ton of roasted ore, representing 114 tons
of raw iron pyrites.

Inside of 7 hours from the time the ore is in the
chlorinator, the solutions are ready for precipitation and
the tailings are clean.

At the Pheenix mine, in North Carolina, the cost for.
roasting * and chlorinating by the Thies process is
estimated at : —3

£ s d.

Roasting...oovvuneniiiiiiianen i, 0 9 1
Chlorinating...... ... P oIr 2
£1 o 2

2,353 tons of concentrates are said to have been
successfully treated by this process at the Haile mine and
5,000 tons at the Pheenix mine between May, 1888, and
September, 1890.

At the Pheenix mine, a 12 feet revolving pan-furnace

is used, which roasts 1 ton of raw ore in 12 hours, with ‘a’

consumption of 34ths of a cord of wood, and 3s. 9d.
worth of labour.  The cost of power does not exceed
1s. 0%d. per ton.

At the Bunker Hill works, the concentrates are roasted
with 1 per cent. of salt, in a reverberatory furnace 40 feet
by 12 feet on the outside, with walls 18 inches thick, the
stationary hearth of which (7 feet by 18 feet by 2 feet in
height, with a working door on each side) terminates in
a horizontal revolving hearth, 12 feet in diameter, set at

a lower level (giving a fall of 6 or 7 feet). The discharge .

hole or cub is in the centre of this latter hearth, from
which the ore drops into cars.

At the Deloro mine,§ Canada, where the Mears process
was formerly in operation, the ore was roasted (after
drying in a revolving drier) in a pair of cylinders,|| one

* Eng. and Min. Jour., New York, vol. lv., page 244.

"t Removing the sulphur to within o'25 per cent.

t Phillips, T'rans. Am. Inst. Min. Eng., vol. xvii., page 321.

§ R. P. Rothwell, Trans. Am. Inst. Min. Eng., vol. xi., page 191.

| Different furnaces require, on the average, it is said, the
following weights of wood to roast a ton of ore (the weight ()emg
calculated on the basis of 2,200 lbs. per cord as an average):—White
furnace, 300 lbs.; Bruckner, goo lbs.; reverberatory, 6oo lbs.; Stete-
feldt, 200 Ibs.—(Report, Tenth Census, United States.)

~
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30 feet in length by 5 feet in diameter, the other 20 feet
by 4 feet, set tandem, jacked with mineral wool and then
paper. It is claimed that 10 tons of concentrates have
been roasted in these cylinders in 24 hours, so that extrac-
tion of gold has reached 93 to 98 per cent.

The tanks used in the process should be built of wood
which has been soaked in linseed oil, dried, and painted
with three good coats of white lead or tar.

Mr. Thies states that the cost of barrel-treatment
depends chiefly on the number of tons chlorinated
per day. . . .

The wear on the inner lead-linings of the chlorinators is
imperceptible ; a chlorinator in use at the Pheenix mine
for over five years does not show any wear. The lining
is fastened on with bolts from the outside, as it has been
found very difficult to burn on lead, when chlorine has
acted on it, in making repairs.

At the Haile mine, the fire-assay and value of the ore
delivered to the stamps is 4°50 dollars (18s. 9d.) per ton.

The mint returns of bullion have 16s. 3d. per ton of
ore treated, of which 6s. 0%4d. is to be credited to_the
battery, £ e., to free-gold ; whilst 10s. 2%4d. was obtained
from the sulphides.

Taking the assay-value of the ore at 18s. 9d., and the
actual yield in bullion at 16s. 3d., there is an indicated
loss of 2s. 6d. per tonm, or 13}4 per cent. Taking the
yield in free-gold at 6s. 0}4d. per ton from an.ore worth
18s. od. per ton (or approximately 32 per cent. of the
gross value by assay), we have 68 per cent: to be debited
to the concentrates. * But the total yield in free-gold, and
in gold from the sulphides being 16s. 3d., the ratio of the
free-gold saved, to the total amount saved, is approx-
imately 38 per cent., and the combined gold 62 per cent.,
or a saving of about one-third free and two-thirds
combined gold. .

The term, combined gold, has been used to express the
condition of the gold which is not free. Whether the

old that is not free is chemically or mechanically diffased
in the sulphides or both is uncertain, in most cases.

Mr. T. W. T. Atherton* claims to have found gold as
a natural sulphide in the pyrites of the Deep Creek mines
of New Soutg Wales.. Hpe gives an analysis of the ore
and the method pursued in experimenting on it, - from
which his conclusions were drawn.

From 80 tons of ore stamped per day of 24 hours at
Haile, 74 tons of concentrates are obtained from 16
Embrey end-shake tables, which gives as the yield of
each concentrator a little less than half a ton.

The average assay-value of the raw concentrates for the
12 months preceding the date of Mr. Thies’ paper was
£6 5s. per ton, and the percentage of sulphur they con-
tained varied between 40 and 45 per cent. In roasting,
this was brought down to 025 to 0'40 per cent., whilst
the value of the material naturally increased; the raw
concentrates worth £6 5s. becoming worth when roasted
£8 6s. 8d., or about one-third more per ton.

The assay-value of the tailings thrown away, after
chlorinating the roasted ore, was, on the average, only
8s. 4d. per ton, representing an extraction of 9§ per
cent.

The process had been in successful operation 234 years,
at Haile, when Mr. Thies’ paper was written in 1890,
and 36,000 tons of crude ore had been treated profitably
during that time, prior to which nearly every process had
been tried on the ore and failed.

The advantages of the process are :—The small amount
of space the plant occupies, speed of operation, high per-
centage of yield, facility of ascertaining the condition
of the'charge at any time, * and very slight wear and tear.
The orly offsets against these advantages are the care and
intelligence required to control it, and the need for a
small amount of power,

256 to 300 gallons of wash-water are needed per ton of
ore treated (an ordinary charge), the water being intro-
duced into the barrel first.

It takes 2 to 4 hqurs to chlorinate each ‘charge, the
barrel revolving at 12 revolutions per minute.

The lead-lining is' ) inch thick, and weighs 12 1bs,
per square foot. . ' .

The filters must be flooded from below with 4 or §
inches of water to prevent the ore packing as it falls into
them.

The charge must be allowed to drain, and then washed
with water as rapidly as possible till the wash-water
show .no gold, though still carrying traces of chlorine.

If lime is present, settling-tanks, calied stock tanks,
are required to.settle the liquors which are drawn out of
them into the precipitating tanks after standing for 14 to
16 hours. i

The precipitating-tanks are large enough to hold the
liquors gom 3 tons of washed ore. . The ferrous sulphate
is syphoned into them. The solution must have a
-decidedly acid re-action in order to be certain that all the
lime has been converted into sulphate. )

The Providence works and those of Bunker’s Hill may
be cited, the former as showing exceptionally low cost by
the vat process, working 9 tons per diem; the latter
usually high cost by barrel-treatment, treating 2 tons in
24 hours. To compensate for this the lossin the tailings,
which used to run as high as £1 ¢s. 2d. when worked by
the ordinary vat process, has been reduced 50 per cent.

The cost at the Providence works :—

* Eng. and Min. Jour., New York, vol. lii., page 698.

t For this purpose a lead valve is arranged in the barrel, so that
ot only the pressure of an excess of chlorine gas but its actual
Ppresence can be ascertained at any time. It does not do to trust to
the pressure test alone, other gases being sometimes given off.

. £ s 4
1 foreman.............. e e e o12 6
1 white labourer .................. ... 0 9 4k
5 Chinamen at 6s. 3d............ cevess 1 II 3
2 cords of wood at £1 es. 10d....... oo 2 108
29 Ibs. of dioxide of manganese at 134d.. o 3 4
260 lbs. of saltat %4d......... PR 0 10 IO
216 1bs. of sulphuric acid at 1d......... . o018 o
Lime, sulphur, and calcium hyposulphite. o 1 .3
INluminating..... ................ .e.. O O10
Extras...........ciiiiiiiiiiiiiiiiss 0 4 2
: £6 13 24
Perton............ 14s. 9M4d.
The cost at the Bunker Hill works :— B
Roasting— s. d. £ s d
2 roasters at 13s. 6%4d. ......... 13 6%
6ths cords of wood at £1 5s..... 15 7%
1 9 2
Chlorinating—
1 chlorinator at 12s. 6d.......... 6 3
30 Ibs. of bleaching paper at 2d.*. 5§ o
36 Ibs. of saltat 3gd............ o 7%
20 1bs. sulphuricacid,66 B. at 13{d § 3
Water-power ..... ........ e 21
General expensesand loss ...... 12 6
111 84

Total cost of 1 ton of ore roasted and chlorinated 43 O 10%

Under efficient management and favourable conditions
the cost of barrel chlorination will usually be found to
vary between 12s. 6d. and 41 os. 10d. per ton in
Anmerica.

The results of treatment by another vat-process, the
Pollock patent, are given in the London Mining Journal,*
treating various ores as follows : —

Percentage
Ozs. Dwts. Grs, Extracted.
Sheba mine tailings. ... .. cees 2 7 21 96

Mixed lot of ore, Transvaal... 1 3 22 97

Day Dawn P.C. quartz, Q. 6. 6 9 23 o7

“ concentrates, Q I.. I 2 6 97
Swaziland quartz, South Africa o 16 5 95
City and Suburban quartz,

ransvaal ..............., 12 10 10 9§
Crown ore, New Zealand..... 3 16 ° o g4
Transvaal Gold ExtractingCo. 1 fo 11° 93

“ . “ tallingg o0 7 8 8s
Mount Shamrock tailings..... o . 8 17 96

It is stated that the cost of the plant for treating 100
tons a day is about £10,000. .

It is certain that ores:like those of Meadow Lake
district, California, com of a species of siliceous
hamatite (which in depth will probably be found in an
unoxidized condition, consisting mainly of pyrite) will not
amalgamate properly, and attempts have been made with
various devices and countless processes to work them,
but so far without success. .

They are said to average £1 9s. 2d. to £2 1s. 8d. per
ton or over, and to bear a resemblance to the ores of Bald
Mountain district, South Dakota. It is possible that if
a sufficient quantity of concentrates could be secured to

keep works of the kind running many of these ores could .

be advantageously handled by the barrel-chlorination
process, without a previous roasting, if treated with an
oxidizing agent such as nitre cake, and in working the
su;f:ce-ores even concentration might at first be dispensed
with,

An interesting modification of -the barrel process (des-
cribed by John E. Rothwell, Eleventh Census, United
States, 1890) is to make the chlorination barrel” also the
washing and leaching-vessel. This is effected by fixing a
diaphragm as a filtering medium, so as to form the chord
of an arc of the interior of the barrel. The diaphragm or

“filter is made up of plates corrugated similarly to the

ordinary filter-press plate, and perforated with holes
every 4 or-6 inches square, ‘These plates are supported
on bearings bolted to the shell. On the top of the
corrugated plates is placed the filtering me£um—an
open-woven asbestos cloth. It is about as coarse as the

common gunny-sack, but the warp and woof are of much'
heavier thread,

Over this is placed an open grating, and the whole is- ]

held in place by cross-pieces, the ends of which rest under
straps bolted to the inside shell. In this way, though
the whole is rigidly held in place, it is very easily and
quickly removed when necessary to change the asbestos
cloth. Two valves on each end of the barrel above and
below the filter, are provided for the inlet and outlet -of
the wash-water and solution respectively.

The barrel is charged by first filling the space under
the filter with water, which at the same time is allowed
to pass through the filteriug medium and wash it, then'
the required quantity of water is put in above the filter.
There are two methods of charging the pulp, lime-chloride,
and sulphuric acid. Inone the lime is so placed in the ore-
charge in the hopper over the barrel that it goes in with
the ore and is completely buried withit. The acid can
then be added with very little danger of generating any
gas before the plate on the charging-hole can be put on
and securely fastened. The other way, which seems still
better, is to Eour the acid first into the water, through which
it sinks to-the bottom in a mass, and does not mix. The
ore is then let in, and the lime added last. ‘The chances
of generating any gas are stated in this way to be much

* The Queensiand Mining Journal, Nov. sth, 1838,

less. A barre Iso charged has been known to remain
open § to 10 minutes after charging without generating
gas, but it has been demonstrated that on the first revolution
of the barrel the gas is at once liberated and creates con-

siderable pressure. After the chlorination is complete .

. the barrel is stopped, so that the filter assumes an

" horizontal position.

" tanks. © A hose is also attached to the inlet pipe, water -

, smallest quantity of water possible.

The hose is attached to one of the
outlet pipes, and conducts the solution to the reservoir:

is pumped in under pressure, and the leaching commences.

The air in the top part of the barrel is compressed, and
forms an elastic cushion, which gives the wash-water
perfect freedom to circulate over the whole surface of the
charge, and wash every portion thoroughly with the
By washing in this
way no gas is allowed to escape into the building. The
solution runs into a covered reservoir-tank from which an’
exhaust fan draws the excess of gas, and discharges it

_ outside the building. The length of time needed to-do
. the leaching, varies with the leaching-quality ‘of the ore.

Charges having been leached in 40 minutes with a’
pressure of 30 to 40 Ibs. per square inch. With higher
pressures the time can be materially shortened. As can
be readily seen, the ore in the barrel is in the best:
possible shape for rapid and perfect bleaching. When
the barrel is stopped the ore settles on the filter, the coarsest
and heaviest on the bottom, graduated evenly over the whole'
surface up through the charge tothe slimes on top. In order
to facilitate the leaching of charges carrying an excess of
dust, a valve placed in the casing of the head (on a level
with the surface of the pulp) is opened just after the
barrel is stopped, and the slime femaining in suspension’
is run off into an outside washing filter-press, where it’
it can be treated separately, and the charge washed in the
usual way. The tailings are discharged into a car which
will hold the whole charge of ore and water and then run
out, or if water is abundant they are discharged into a
sluice and washed away. o

For leaching purposes the amount of water needed to
wash a charge varies very little with the richness of the’
ore, going to show the perfect leaching-condition of the’
ore in the barrel. The amount réequired is about 120
gallons per ton more than the quantity used in.the barrel
for chlorination, which is about 100 gallons per ton.

In order to get a concentrated solution for after:
treatment, and to reduce the amount of solution to be
treated, a tank is placed over the barrel, and when the
richest of the solution and wash-water has run out into
the. reservoir-tank the discharge hose is connected with a
pipe leading to the upper tank, and the washing is finished
into it. The solution collected in this way is used in the
next following charge in the barrel. The quantity of
solution to be precipitated is thus reduced to 120 gallons
per ton of ore treated.

The advantages claimed for this method are: (1) the free-

.dom of the bLuilding from chlorine gas; (2) the control

obtained over the perfect washing of the ore; (3) the
small amount of labour, especially skilled labour,
necessary ; and 4 the smallamount and simplicity of the
machinery for the great amount of work accomplished.
One man of ordinary intelligence and a helper, are able
to look after three barrels--charging, leaching, and dis-
charging them. If the tailings are sluiced out no extra
help is needed, but where they have to be trammed, one
man in addition is necessary. "The disadvantages are due

to the neccessary construction of the barrel, but do not -

interfere with its successful working. They are principally
the amount of space taken up by the filter and the portion
of the’ barrel underneath, and the fact that-when the
barrel is charged and running it is not perfectly balanced.

These disadvantages can be partly overcome by placing
the filter close to the shell, only leaving sufficient space
underneath to allow of free circulation, but-bringing 1t up
to the same height on the sides of the barrel as the
horizontal filter ; then, by using compressed air to displace
the solution and wash-water, an equally good result can
be obtained.

For the collection of the solution two tanks are

necessary, each of ample capacity, to hold a day’s solution .

Jfrom all the barrels. Those for dolléction are placed on
the same floor as the chlorinators “{unless fall can be
secured to place them below). On a step below are the

precipitation-tanks, which should be of the same capacity
and number as the collecting-tanks. The limit to size

- would probably be 50 tons capacity; where more is

treated, another battery of tanks would be needed. .
For a precipitant Mr. Rothwell recommends hydrogen,

. sulphide gas generated trom paraffin and sulphur or from

- iron sulphide and sulphuric acid as the cheapest and most

satisfactory. It is generated, and then forced throngh
the solution with a small air-pump, which at the ‘same
time forces air through, keeping the solution-tank .in an,
agitated state and expelling any free chlorine gas. To

: save time the gas is turned into the tank while it is filli

B

. off through a filter-press.

up, so that, when the tank is full, a few minutes. finish
the, precipitationand colléction. The tank is now allowed
to stand two or three hours, when it will have settled
sufficiently to allow of the supernatant liquor being drawn
. There is little danger of

- precipitating arsenic and antiniony which may be present

when the process is worked cold, as they do not com-
mence to’'come down till some time after the gold has

- been . precipitated and collected.

This precipitant would riot be, howevar, desirable with
any considerable quantity of copper or lead in the solution, .

“but small. quantities ¢an be dealt with in the after-,

treatment. . .
The loss in gold is considerably less if the precipitate is
allowed to accumulate in the tanks, and a clean-up made

after six or ten precipitations than if it were filtered

y
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through a press and collected after every precipitation.
There does not seem to he any advantage derived from a
continuous - precipitation and collection on this account if
hydrogen sulphide gas is used, as the filters will soon
become so coated and clogged with the sulphides as to
retard rapid filtration without extreme pressure, which is
sure to increase the loss.

- The handling of a large number of filter-cloths is also a
source of loss, no mafter how carefully done. The
asbestos filter-cloth under ordinary conditions will last
100 charges, and can be changed in about an hour and a
half ; one cloth has been known to last 150 charges.

. The life of the supporting plates and grating can be
made to equal the life of the lining of the barrel, and with
barrels that have several thousand charges to their credit
this shows little wear.

The latest suggested modification of the chlorination
grocess appears to be that patented by W. D. Bohm,
lescribed and illustrated in the New Yoi & Mining Journal
of Deceniber 31st, 1892. Briefly stated, the principles
involved in it are a forced upward circulation of the
solvent solutions through the powdered ore placed in a
suitable vat, of special construction, ‘

The circulation is maintained until the precious metals
are dissolved, when air-pressure is applied above the
charge, to force out as much of the solution as possible,
wash-water being subsequently forced up from below, or
admitted above the charge, and then forced out in a
similar manner, the previous constant flow upwards
having caused (it is stated) such a deposition of the
sand as to allow the liquid to be expressed rapidly and
cleanly. It is claimed by using a solution of chlorine in
water, and circulating it in closed pipes and vessels, that
a considerable saving of gas is effected, and that as rapid
results are obtained as with agitation, with much less
power and wear and tear, while ores of different character
can be treated in a short time and with little labour.

. The plant is said to be equally applicable to cyanide
treatment ; the precipitation of the gold being effected
on shavings of an alloy of zinc and sodium is claimed to

-the locality. Kaolin ores of

be more efficient than zinc.alone. The chlorine water
is circulated through the ore in a manner similar to a cy-
anide solution. It is claimed for the electrolytic chlorine-
producing apparatus, the. invention of two Russian
chemists (which is worked in connection with this process),
that a great reduction in the cost of producing chlorine i
effected ; that common salt will supply the place of sul-
phuric acid and chloride of lime, that the machine is
simple, requixin%lno skilled labour, and has been running
with success at the El Dorado mine, Siberia.

This plant, in charge of an engine-driver, produces 40
1bs. of chlorine gas from less than 150 lbs. of common
salt, utilizing § horse-power. The results are vouched
for by M. Leon Perret, mining engineer to the Imperial
Russian Government.

A diaphragm-pump of special construction prevents any
emulsified grease or other undesirable matter from
getting into the solution, and stops leakage of the gold
solution through defective glands, etc.

The cost of working this })rocess is stated to vary with

Mount Morgan have been
treated before the erection of the electrolytic chlorine

- generator at the following cost :—

s, d.

10 Ibs of bleach,at 4 cents................ 1 8

8 ¢ acid, at 2 cents....... Ceeieean o 8
Labour and power.......... N 1 9%
3 9%

The time occupied for each charge being 4 hours.

The extraction is not stated, but a proportionate increase
in cost of chemicals would be necessitated in the treatment
of ores requiring more chlorine.

Mr. Claude Vautin mentions, as recent useful in-

. novations, glass-lined iron pipes, manufactured by Messrs.

D. Rylands & Co.; enamelled iron diaphragm-pumps for
conveying corrosive solutions, made by Messrs. Scott
& Sons ; and a compound containing upwards of 75 per
cent. of available sulphuric acid, solid below the tem-
perature of boiling water, which can be packed in iron

drums, and shipped as ordinary cargo (obtainable from
the Ore Dressing Co., 42, 81(1 Broad Street) ; also
chioride of lime packed in specially prepared iron drums.
The form in which these two latter reagents are sold may
be of utility to persuns employing the chlorination process,
especially in localities distant from a railway where tran-
sport has to be taken into account.

Mr. T. R. Rose,* commenting on Mr. Vautin’s state-
ment *‘that precipitated sulphide of copper is not to be
recommended as a practical precipitant for gold, owing to
its physical condition, and the facility with which it is
oxidized to sulphate of copper,” says:—‘ In accepting
this statement as correct In a certain limited sense, it
must not be forgotten that the suitability of the precipitant
depends mainly on the manner in which it has been
prepared. By adding a boiling saturated solution of
sulphide (or rather a mixture of the polysulphides of
sodium) to the equivalent proportion of a boiling saturated
solution of sulphate of copper with vigorous stirring,
sulphide of copper is precipitated in a granular form,
which settles quickly in water. This substance is more
active in the precipitation of gold than the fused sulphide.
Its activity is due to the larger surface presented by the
porous granules, and to the fact that it is easily decom-
posed. Itis, as Mr. Vautin says, somewhate liable to
atmospheric oxidation, but the loss, owing to this cause,

.is insignificant, because it is always kept covered with

water, and can only take up such oxygen as may be
dissolved in the latter. The granules of the sulphide of
copper can be made the size of peas under favourable
conditions, and there is no practical difficulty met with in
precipitating gold rapidly and completely by their use.
A point in favor of the fused sulphide of copper is the
readiness with which it can be obtained, and as it has
been proved to answer well, there is no reason why it
should be rejected in favour of the precipitated salt.”

(70 be continued.)

* Mining]oumal; March 11, 1893, page 276.

Mining Machinery at the Worlds Fair—The Ex-
hibit of the Jeffrey Mining Co.

Situated in the North-east Section, ground floor, of the
Mines and Mining Building, may be found the extensive
exhibit of the Jeffrey Manufacturing Company, of Colum-
bus, Ohio, who are acknowledged to be the authority on
machinery for mining and handling coal.

This Company was organized in 1877, and have bent
all ‘their efforts towards the best and most economical
methods of coal mining. Their space in the Mining
Building comprises 1,500 square feet of floor, on which
they have placed samples of their -mining machinery.
Their exhibit might properly be divided into two parts :
First, the Mining Department, in which they show the

effrey Electric and Air Power Under-cutting Machines,
Electric, Air Power and Hand Rotary Coal Dirills,
Electric Pump, Electric Truck, Dynamo, etc. ; while in
the other, or second department, they show complete
handling device for the elevating, screening and convey-
ing of coal. To better show the position and conditions
under which their machines operate, they have erected an
imitati9n of a coal bank showing the formation and strata of
an ordinary coal seam. By this ingenious arrangement
they have made it possible to show their machines in
actual operation. As this Company was the first to build
and now has the only successful electric mining machine,
their exhibit is of special interest. Seeing the advisability
of being able to show operators, and those interested in
coal rining machines, at work, they made arrangements
with the Exposition authorities, at considerable expense,

-

whereby they might have ample amount of power con- |
tinuously at their service. ’

To more clearly describe the coal cutting department
of their exhibit, we beg to go over, in detail, some of the

‘machines here shown.
tending the full length (60 feet), of their space, is a truck
bearing a.complete Electric Mining Machine, which min-
ing machine is connected to trolley system of their own
construction, by the means of which they are able to
move: mining machine with perfect ease. This device is
shown to demonstrate the siniplicity and ease with which
the machine may be moved from one room to another in
mines, after the machine is through making its cut and is
ready to be moved to another room. At one end of
track mentioned above, they have a movable Electric
Pump on truck, which pump is admirably adapted to the
purposes of pumping water 1n.mines from dipping room
or entries. To prove the practicability of this pump, the
Jeffrey Manufacturing Company has placed a tank of
water under floor, and by means of suction and discharge
hose can keep a constant stream passing through the
pump. Fastened to the roof of théir mines they show
Electrical Drill in operation, while along the front of
their space on racks may be found both positive and air
feed coal drills which are operated by compressed air,
also several different patterns of hand drills.

To give a better description of the elévating, screening,
and conveying devices shown, than can be gotten from
the photograph, whichaccompanies this illustratron, wegive
the following explanatjon : ted below the floor at'one
end of their space is a cast iron boot, from Which, to the

On a suitably arranged track ex- .

gallery above, extends a single chain elevator with mallea-
able iron ore buckets placed on same about 24 inches
apart. This elevator discharges into a revolving screen,
which is hung from the gallery, which revolving screen is
constructed in a substantial way and is covered by three
different meshes of steel wire in order to make the proper
separations of the coal. At the opposite end of screen,
from elevator, the material is discgarged into drag con.
veyor. From this conveyor the material is delivered into
hopper, which, in turn, delivers it on to picking table and
from there, by means of screw conveyor, the material is
returned to boot. As all these devices are in continuous
motion and running in unison, the material which they han-
dle is constantly being passed from one device to another.

Thinking it might be of interest to those interested in
this line of coal handling machinery, they have on display
a large number of the different sizes and styles of chain
belting for all conceivable purposes, such as conveyors,
elevators, drive belts, etc.

In charge of.this exhibit are men who are practical in
their department and able to give information and useful
hints to all who may be interested. They have, also, a
large collection of blue prints of drawings showing special
designs, which are of great interest to operators.

The' foregoing description is extremely meagre, as it is
impossible, in this limited space, to give any comprehen-
sive description of the workings and construction of the
different machines and devices shown, which descriptions
are fully given in complete mining catalogue gotten out
by this Company, and which will Le mailed to all
interested parties.
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(Continued from ﬁage 153)

After running through 300 tons of ore, the owners of
the Poorman mill on Eagle Creek, near N’elson, closéd it
down until next spring. The reason given, lack of water.
The 300 tons yielded gold bars valued at over $6,000.

Work has been suspended for a little time, but there is
no knowing how soon the pick may be taken in hand
again. Mr. Leslie C. Hill, the engineer, has given us a
few notes concerning development work ; the showing is
.extraordinary, and looks well for the future of silver lead
mining in that country. ‘A cross cut run from 6o foot
level in main shaft cut the vein 14.6 wide, nearly perpen-
dicular. This is well defined but shows little mineral.
There seems to be a horse of diorite at this point.
North of shatft, vein is exposed for 257 feet by two surface
cuts. Vein is about 30 ft. wide, carries carbonates and
galena. The galena assays 70 oz. A winze is sunk
thirty-six feet in and cut through carbonates and galena,
and there is good galena in the bottom; 137 feet south
of this shaft a drift is run across the vein. - The vein is
63 feet’ from wall to wall ; all carbonates and galena.
There are four feet of solid galena in foot wall, The
vein in this winze is straightening up, and there is from 6
to 10 inches of soft clay gouge in the foot wall. In the
south drift there is about 20 feet of backs. Another drift
is started 150 feet further south ‘which will have about 50
feet of backs. This drift has not reached the vein yet
but there are boulders of float, and indications show that
the vein is not far off. The ore body is proved for 400
feet, with an average width of about 30 feet, and the
lowest depth is 36 feet, with good ore on the bottom.
Twenty thousand tons of smelting ore can be taken out
now.

(From the Miner.)

The news from the Trail Creek country continues to be
of a very encouraging nature. All of the principal claims
are being worked to a greater or less extent, and generally
with good results. On many of the properties prepara-
tions are being made to continue work all winter.

Recent development work done on the Cliff claim, the
property of Thompson & Wharton, has brought to light
one of the largest ore bodies ever uncovered in the camp.
The ledge matter runs from twelve to thirteen feet in
width, and assays have been secured ranging from $39.50
to $41.62 in gold per ton.

The O. K. claim is making a record for itself of late.
A strike was made on this property a few days ago, and
out of one pocket six or seven hundred dollars were
pounded in a hand mortar in a few days. A crusher
which was ordered some time before the new strike, is ex-
pected soon, and when it arrives a force of men will be
put on and the property opened up in good shape.

Some favorable looking ore is being taken out of the
Homestake mine No. 2. The ledgé is well defined and
in a good formation. The ore body is about four feet in
width, and samples have been secured that assay $30 in
silver and $28 in gold.

The first carload of ore ‘ever shipped from the Boundary
Creek district was sampled at the Tacoma smelter during
the past week. - There were 385 sacks in the lot, weigh-
ing in all 21,000 pounds. At current quotations the ore
carried over $160 in silver, and $100 in gold per ton.

Howard C. Walters reports that the Tacoma smelter is
still in active aperation, but produces only $3,000 worth
of bullion daily, as against double that amount when the
slump is silver. ‘It is,” said Mr. Walters, ¢‘ decidedly
creditable to the management that the smelter continues
in operation at all, and the miners of the north-west
would regard its suspension as little less than the crown-
ing adversity of the year. At present the purchases of
ore are limited to actual requirements for mixing with the
ore on hand, and to the product of districts that were
shipping to Tacoma when the other smelters closed down.
The regular weekly report from our superintendent in
the Boundary Creek district indicates that the Providence
and Skylark claims are doing handsomely, and we will
continue shipments as long as the smelters can ‘purchase
ore. If silver is further depreciated, or is made a fluctu-
ating article like copper or lead, the silver smelters will be
compelled to go out of business entirely as they are
obliged to bu %arge stocks of ore six to twelve months

in advance of actual use and ,will not be able to quote

prices and terms of payment that will enable sale of ore

necessary to the operation of the mines.  This fact many
people do not understand, an"é affords one of the greatest
reasons why silver can not be ruthlessly- pushed aside, - for
with suspension of the silver smelters and mines will
come such a gréat diminution of the annual gold product

| hole in thé toe of a solid piece of rock was charged

that the white metal must speedily be'restored to its legi-
timate place in the coinage of the world, * :

Another rich strike of free milling-ore has been made
on Siwash Creek, in the' Yale district. The locality
adjoins the New Whatcom company’s Eround. The find
is a decomposed guartz assaying as high as $130 per ton.

The Yale Hydraulic Company made a clean-up after a
week’s run a few days ago. The exact figures were not
given but the result was announced as being of a very
satisfactory nature.

New Explosives.—According to experiments by
Cronquist (Ingeniors-foreningens forhandlingar, through
the Oesterreichische Zeitschrift fur Berg-und Huttenwesen,
vol. xxxix., p. 542.) the blows required to explode the
following explosives, each about 0.4 gramme in weight,
were approximately as follows ; — .

I Foot. Pounds,
Nitro-glycerine...........c....... 2.1 to. §.7
Dynamite......covviierennrinnn. 3.5 128
Gun-cotton, dry...coevrecenn.nnnn 5.7 ¢
Gun-cotton with 20 per cent. moisture 16.5 *¢
Sebastine.....ooveeeneeene on e 4.9 ¢
Romite, common.......coeuuen. vee 43 ¢
Romite,naval.........cevvennnn, 13.7
Powder (fired only) ......... ..., 271.2 ¢
Bellite cooovvvnieennineeesecnnanse ' 448.4 ¢

According to Lindall, on the other hand, plastic dyna-
mite is much more useful than romite or bellite, which
are also very much lighter—as much even as 40 per cent.
Comparative experiments between Klastic dynamite and
bellite which were made near Stockholm, showed advant-
ages in favour of the former, though Cronquist states that
bellite shows not the least trace of flame on explosion.
A mixture of 20 per cent. of dynamite with 80 per cent.
of ammonia powder.is also stated to be a very safe
explosive as regards freedom from flame.

Nordenstrom observes that explosives, such as romite
and bellite, which contain hydro-carbon derivatives, have
as yet been comparatively little used in metal-mining.
Fifty tons of romite was used at Gellivaara, but details
are not available. These explosives are of little value for
wet holes, and require much stronger caps than those
usually employed. On the other hand, their transport is
a matter of very little danger.

According to E. Pellissier, (Revista Minera, Metal-
urgica y de Ingenieria, vol. xlii., (s)p. 306-308.) compara-
tive trial$ have been made i the
of an explosive called nitramite and gelatine dynamite. |
In hand-boring the nitramite, though somewhat less
powerful in its action, showed a saving in the expenditure,
and this saving became considerable when compressed-air
boring was employed. In this case, too, the work per-
formed in the twenty-four hours was greater in the case of
the nitramite than when dynamite was used. The tunnel
being driven was advanced in the twenty-four hours 33.39
inches when dynamite was used and 34.97 inches when
nitramite was employed, the respective costs being 2s.
11d. and 2s. 6d. per shift. The author observes that the
action of the nitramite, though less violent than that of
the dynamite, is more shattering. He recommends that
in using nitramite, the cartridges should be placed well
home in the bore-hole and in intimate contact with each
other, but'not in any way compressed. The detonator
must not on any account be allowed to detach itself
during the charging of the hole from the central portion
of the cartridge, as this has a different composition. If
there is water in the bore-hole, extreme care must be
taken that none of it penetrates into the -cartridge or
detonator. This requires peculiar care if the charge is to
be fired after filling the bore-hole with water. The chief
experiments in Spain with this explosive have been
carried out at the Arrayanes mine, under the direction of
P. P. de Uhagon. The rock bored through in the experi-
ments to which reference has been made was granite in
the case of the handboring, and vein.stuff with some
granite intrusions in the case of the machine-drilling

A commision appointed by the Belgian Government
has recently experimented with a new explosive. This is
stated to be named ‘¢ Fortis,” and to be from 30 to 40
per cent. more powerful than any other explosive known.
A comparatively small charge Flaced in a 13-foot bore-
hole in the face of a quarry dislodged a mass 200 feet in
height, breaking it up into pieces mostly of from 50 to 60
Ibs. in weight, and burling some of these for a distance of
350 yards. (Iron Age, vol. xlviii., p. 523

O. Muhlhauser, (Chemiker Zeitung, vol. xvi., p. 163),
describes an explosive made from hemp and named nitro-
hemp, (nitro-jute. Itis Froduced by treating one part of
hemp with fifteen parts of nitro-sulphuric acid at a tem-
geratm-e of 15° C. After washing, this material is a

rownish-yellow silky-looking wool, having the com-
position é" H,; Oy ONO,,. It is insoluble in water,
ether, benzine, or alcohol, but is soluble in acetic ether
and nitro-benzine, or partiaily in ether-alcohol. 'In its
explosive action it is almost indentical with gun-cotton.

A new explosive named *“ Nico” has been tried at the
Corporation quarries, Clifton Hill, Melbourne. ‘A 4-fool:
wit
1){ Ib. of cartridges and a little loose- powder, the hole
being too large' for the cartridges.” ‘A second lole 6 feet
deep was similarly charged with 234 lbs. of powder, and
a third with-21 lbs. “Each of . these shots; gave successfal
results, as ‘also did-'a numbér-of others. - (Australian -
Mining Standard, vol. vii., p. zo1). . P o

istrict of Linars, Spain, 4

Queens University School of Mines.—The follows .
ingaptpointmems have been made:— . - .. .|

Professor of Chemistry, W. H. Goodwin, D. Sc.; Pros '
fessor of Mineralogy, Metallurgy and Assaying, W. Nicol,
M. A.; lecture on Geology, Petrology and QOre i
W. G. Miller, B.A.; Lecturer on the Economic Geol
of Ontario, and the Discovery and Mining of Ores, W,.
Hamilton Merritt, M.E., F.G.S.; Lectureron Engineering,
R. Carr Harris, C.E.; Demonstrators of Chemistry an
Laboratory Instructors, T. H. Walker, M.A, Dr. Isaac
Wood, M. A.; assistant to Professor of Engineering apd
JInstructor in Drawing, Surveying, and Levelling, W,
‘Mason. The laboratory equipment of the school is
complete. ' :

'C. V.M. TEMPLE

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

MINES AND MINING LOCATIONS FOR SALE.

CORRESPONDENCE SOLICITED.

Office and Residence :
47 8T. GEORGE 8T., TORONTO, ONT.

CANADIAN REPRESENTATIVE :

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

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

R. C. CAMPBELL-JOHNSTON, %o}' Swansea, India and the
States), Metallurgist, Mining Engi , Vancouver, B.C.

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

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

" - Gold Extraction Company, Limited.

Assays & Complete Analyses of all Minerals.

THE ASSAY OFFICE,

ARLINGTON PLACE, ' - TRURO, N.S.

FIRE PROOF

ROOFING]

FREE

ILLUSTRATED CATALGGUE

METALLIC ROOFING (o

MANUFACTURERS TORONTO

Kingston (Canada) School of Mining,

—_———

The Professorship of Geology, Petrography and Ore
Deposits ; also the Professorship of Mining Engineering
and Ore Dressing, in this school.

Applications for these positions will be received up to
September 15th, by

GEO. Y. CHOWN. B.A.
(Board of Governors),
‘Secretary, Kingston, Ontario.

3000 JIORSE VALVE.

Reseating Machines

N USE.

This machine ‘will reface
in position any valve, flat or
taper seat, from X inch to
4 inch inclusive, and make
them perfectly steam-tight.-

" DARLING BROS,
8 Relisaes Works
HQMA:L‘

Sole Manufacturers
for Canada.
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FORSTER'S PATENT

ROCE BREAKER,

King of Road Makers. For Macadam.

Properly cubed. No gear wheels to break. Product 10 to
200 tons per day, according to size. Over 1550 In use.
For Coarse and Fine Crushing. Does the work of
any other breaker with one-thi e power and one-half the ex-
pense for keeping in repair. .Mounted on iron trucks. Only
mnufacmrea. No import duties from the United
Stat rrespond bk

TOTTEN & HOGG FOUNDRY GO,

23rd 8t. and Rallroad Avenue,
PITTSBURG.

F. CIRKEL,
MINING : ENGINEER,

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

Reportson Mica Deposits, Ashestos, Phosphate

78 QUEEN STREET,
' OTI"I AW A..

HAssayers’ Supplies,
CHEMICALS AND CHEMICAL APPARATUS.
Best Goods, mm.., Prompt Shipment, (Oareful Packing.

RICHARDS & COMPANTY,
41 Bardlay Street, New York,

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

Morgan Crucible Co., —S—

BATTERSEA, ENGLAND, .
Manufacturers of

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

 STAMPS !

PRITCEARD & ANDREWS,

173 & 175 SPARKS STREET.
..

QENERAL ENGRAVERS,
Rubber Stamp Manufacturers,

8CALE MAKERS AND BRASS WORKERS.
. .

Brands, Steel Stamps, Time Checks
S and Tags.
‘Stencils and Ink, Scales and
Weights.
. : ...
RUBBER STAMPS FOR OFFICE WORK.

jad))

ASBESTOS FOR SALE.

ORUDE ASBESTOS

—_—F—

NOS. I, 2 AND 3 QUALITIES,

~FROM THE WELL RKNOWN— .
JEFFERY ASBESTOS MINES
At DANVILLE, P.Q.,

Is offered for sale in lots to suit purchasers.

The quality of the Asbestos produced from these mines

is the best in the market; the system of grading pursued
being superior.to that in vogue elsewhere. Ast e supply
is practically unlimited, contracts will be entered into for
a large or small quantity as desired.

For Prices and other-particulars apply to

W. H. JEFFERY,

WINDSOR HOTEL, MONTREAL,
Sole Owner and Manager.

H. E. T. HaurTAIN, Grad S.P.C.
(Late of Freiberg, Germany.)

BUCKE & HAULTAIN
Consulting; Mining and Electrical Engineers,
KASLO, KOOTENAY, B.C.

M. A. Buckg, Grad. S.P.C.

MINING PROPERTIES MANAGED

Assessment and Development Work Supervised.

The Science and Art of Mining

Published Fortnightly. Price 3d.

Has the Largest Circulation of any Mining Journal in the
United Kingdom.

Specially Interesting to all Persons Connected with Mines.

The Publishers will send a Sped}nen Copy to any Miner
on receipt of Post Card.

Publishers :
THOS. WALL & SONS, »7 Woalgate, Wigan, England.
Editor: C. M. PERCY, Wigan School of Mines,

- STUDY

MEGHANICS

AT H ME.

Send for FREE Circular to
The Co dence
School of Mines,
Scranton, Pa.

>’

'Geblogieal Survey of »“Ga'nada.'

Annual Report, 1888-89,

VOIL. IV.

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

r———

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

—

Part A.—Summary Reports o Operations 1888 and
1889, by the Director. Price 10 cents,

Part B.—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 Manitoba, by Warren Upham. v
Price 25 cents.

Part F.—The Sudbury Mining District, by Robert Bell,
B.A.,Sc., LL.D,

Part K.—Mineral Resources, Quebec, by Dr. R. W. Ells.
Price 25 cents. ..

New Brunswick, by R.
Price 30 cents.

Part R.—Chemical Conlributioﬁs, by G. Christian Hoff-

Part N.—Surface Geology,
Chalmers.

. 3
PR %

mann. Price 25 cents.
#Part S (a).—Mining and Mineral Statistics, 1888, by . . .. e
H. P. Brumell. Out of print.

Part S (b).—Mineral Statistics and Mines, 1889, by .
E. D. Ingall and H. P. Brumell. Price 25 cents. ok

PLart T.—Annotated List of Minerals occurring in Can-
ada, by G. Christian Hoffinann. Price 25 cents.

sNote.—l-fThese u;:dofall other Pgle:lications egffrthe
urvey, if not ou int, ma; purchas: om
or orc[vered through prin v

W. FosTER BROWN & Co., Montreal.

DurIE & SON, Ottawa, Ont.

WiLLiaMsON & Co., Toronto, Ont.

McGRrEGOR & KNIGHT, Halifax, N.S.

J. A. McMiLLaN, St. John, N.B.

J. N. HiBBEN & Co., Victoria, B.C.

R. D. RICHARDSON, Winnipeg, Man.

Moir & MiLts, Port Arthur, Ont.

THOMPSON BROs., Calgary, Alta,

THOMPSON BRros., Vancouver, B.C.

EDWARD STANFORD, 26 and 27 Cockspur Street,
Charing Cross, London. ’

'SamesoN, Low & Co., 188 Fleet Street, London.

F. A. BroCKHAUS, Leipzic.

B. WESTERMANN & Co., 838 Broadway N.Y. }
or on applicition to )

DR. JOHN THORBURN,
Librarian,
Geological Survey, Ottawa

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

OTTA WA POWDER CO, LIMITED.
. MANUFACTURE

" ESTABLISHED 1891,

Dealers in - Safety Fuse, Platinum Fuses, Detonators,

_: PRINCIPAL OFFICE: BUCKINGHAM, QUEBEC.
ALL ORDERS PROMPTLY ATTENDED TO UNDER GUARANTEE OF EXCELLENCE."

RS OF DYNAMITE AND

TRIOLINE.
and all' Blasting Supplies.
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PROVINCE OF NOVA SCOTIA.

Liases for Mines of Gold, Silver, Coa, [ron, Coppee, Load, Tin

— AND—

PRECIOUS STONES.

TITLES GIVEN DIRECT FROM T

E CROWN, ROVALTIES AND RENTALS MODERATE.

GOLD AND SILVER.

Under the provisions of chap. 1, Acts of 1892, of Mines and Minerals, Licenses

are issued for prospecting Gold and Silver for a term of twelve months.. Mines of
Gold and Silver are laid off in areas of 150 by 250 feet, any number ot which up toone

hundred can be included in one License, provided that the length of the block does
not exceed twice its width. The cost is 50 cents per area. Leases of any number of
areas are granted for a term of 40 years at $2.00 pevarea. These leases are forfeitable
if not worked, but advantage can be taken of a recent Act by which on payment of 50
* cents anpually for each area contained in the lease it becomu non-forfextublc if the
tabor be not performed

Licenses are issued to owners of quartz crushing mllh 'M are required to pay

Roydtyondltbc(}oldthcymctuuhe meoftwopeteent.onmlted(;old
'valued at $19 an ounce, and on smelted gold valued at $18 an ounce.
Applications for Licenses or Leases are receivable at the office of the Commissiones
of Public Works and Mines each week day from 10 a.m. to 4 p.m., except Satnrday,
when the hours are from 10 to 1. ~ Licenses sre issued in the order of application -
according to priority. If a person discevers Gold in any part of the Province, he may

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

and twenty-four hours for every 1§ milsﬁon Halifax it which to mkeapphuumat
the Depmtfmhkgmund.

MINES OTHER THAN

Licenses.to search for eigl;teen months are inned.r,at s cost of thirty dollars, for
sminerals other than Gold and Silver, out of which areas can be selected for mining

" wiider lease.  These leases are for four renewable terms of twenty years each. - The

cost for the first- year is fifty dolhn, and an annual rental of thirty dollars secures
each lexse from liability-to forfeiture for non-working.

All rentals are refunded if afterwards the areas are worked and; pmy royalties.
All titles, transfers, etc., of minerals are registered by the Mines Depdrtment for a

gominal fee, and provision is made for leuees and licensees whereby they can aoqmte o

pomptly either by mapgement with. the.owner ar by arbitration all land requued for
" their mining works.’
The Government as a security for the pyment ol royaities, makes the toygluel
Girst lien on the plant and ﬁxtnm of the mine,

GOLD AND SILVER.

, 'l‘he unusually generous conditions nnder which the Govemment of Nova Sootu
grants its minerals have introduced many outside capitalists, who have always stated °
t!mtheMxmnglamoftthronncewetethebeutbqhdhdexpménceof .,

The royalties on the remaining minerals are:  Copper, foqt cents on every unmit';
Lead, two cents upon every unit; Iron, five cents on every ton ’l‘m and Precious
Stones ; five per cent.; Coal, 10 cents on every ton sold: -

The Gold district of the Province extends along its entire Atlantic coast, md
varies in width -from 10 to' 40 miles, and embraces an area of over three thousand
miles, and ig traversed by good roads and wcm‘ble at all points by water. | Coalis
known in the: Counties of Cumberland, ¢ 2
numerous pomts in"the Island of Cape Breton. he ares of lron, Copper. etc., are
et at numerous points. and are being rip:dty ucnred by mmcn and. mveston.»

‘Copies of the Mmmg Law and my mfcmanon can. be had- on apphcamn to

The How. C. E. CHURCH,

Commissxoner Pub!ic Works and Mmes, ,
mu.mx. NOVA sco'm.

-

Pwtou. md Anngomsb. and-at -
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VSOME REMARKABLE RESULTS IN GOLD" EXTRACTING.

. New York Szm, Sept. 12.—*“The Crawford Gold ex- | ore,’ great ease of manipulation,” also as to its portability | witnessed the working of the ore. The results of ten'dif-
tractor, which was recently put into the Richmond Hillat | to mines remote from railroads, and ° ease of setting up

Hillsborough, New Mexico, is giving satisfaction. "Ithas | ready for aperation.”’” ‘o $7.35 per ton, showed a saving of 88 per cent. of the
‘been tested on runs of ores from difierent mines in the

value by actual mill run, this without the use of chemicals
dxstnct with uniforin good results.” L. J. Boyd, M.E., Supt. Montagu Mines, after PETSON- | o fire. Y These results were so satisfactory that a large
ally supervising a ‘test on arsenical ore says : ‘‘ The results od mill will be blaced on th ty at ‘once.’
Salt Lake T¥mes, Aug. 28.—* Mr. Woodman came in | were simply wonderful, I am personally perfectly satis- | sxzw m “él thelp a; go te pr%;}e:hy Salisbury Gold
from Deep Creek yesterday, where he has been for a | fied with this system of ore treatment, and should advise Mi C by feﬁan Sc;fre arf{v h g over ’;ons of
month or six weeks; and he pronounces. the Crawford its adoption, as the experiments were carried on by my ining e((!) b° h o(\:ra f :la, a“er avmﬁq m ﬁ:of th
mill a perfect success, saying that since the mill started it | personal superinténdence. Similar ore- was treated by | o treatec by the Crawlord mil, says amp °

_» has saved 92 per cent. of the assay value of the Gold Hill | the Montagu stamp mill showing a difference of 100 per | :212n§s u:)l:ertxodtu;;ng);he r%'l‘“sshz‘xj?;g:sz?;:g e;“‘:ﬁ:ﬁ?; '
«ores, some of which are very rebellious.” cent. in favor of the Crawford mill.” . of thesérawfo d mill to extract all but & trace of tlll)e gold”

"~ John C. Smith, Supt. of the Ogema Mining and Smelt- Fredericksburg, Va., Free Lance, Sept. 6.—‘“L. G. | which the ore may contain must be considered of import-

ing Co., says : * Tt gives me great pleasure to add my | Johnston, of this city, in an interview, said he sent to the | ance by all who are interested.in the question of improved

'tesumony in favor of the Crawford mill in every way, as | M.G.E, Co., N.Y, one ton of very low grade sulphuret | methods of milling gold from the ore. The test alluded
to its ‘gold saving qualities,” ¢practically no loss of | ore from the mines of the Powhattan L. & Mining Co., | to was made under the supervision of our company through
mercury,” ‘small volume of water required per ton of | Culpepper Co. He went to New York and personally | trustworthy agents,”

THE CRAWFORD MILL WORKS MORE CHEAPLY,

and saves from 20 to 60 per cent. more gd than the ordinary stamp mill, while it also successfully treats at less than $1.00
gg; ton mang refractory ores otherwise ssible to treat save b coﬁtl¥ chemical processes. Complete working plant at
Hudson Street, New York, where samples ot ore will be treated free of expense. Descriptive pamphlet mailed on requos&

* THE MECHANICAL COLD EXTRACTOR CO., W. 0. ROSS, Secretary, 47 BROADWAY, NEW YORK CITY.

Plants wm be erected at Marmora, Ont., and Halifax, N.S., where arrangements can be made for the treatment of ore sa.mples.
: GEORCE MACDUFF, WAVERLY N S., LOCAL AGENT FOR N.S.

MII.-I.I}R BROS. & TOMS

MANUFACTURERS OF

Mining and Gontrac’cors ‘Plant, Etc., Etc.
110-120 KING STREET MONTBEAL QU'E

I-I.A.MII..'I‘ON POWDER CO.

Manufacturers of Sportmg, Military and . Blastmg L

GUNPOWDER DUALIN DYNAMITE and ECLIPSE

L ‘Dominion Agents for Safety Fuse, Electnc Blasting Apparatus, Ete.

OFFICL 103 ST. FRANCOIS XAVIER STREET, MONTREAL BN

- Branch Ofﬂces and Magazlnes at all Chief Dlstrlbutlng Points ln Canada.

SPECIAL ATTENTION PAID TO

ROBB ENGINEERIN G CO. Ltd.
AMHERST, - - NOVA SGOTIA. |

THE ROBB-ARMSTRONG AUTOMATIC ENCINES.
THE MONARCH ECONOMIC BOILER.

lNTIRC]lANGEABLE PARTS, ' PORTABLE AND BURABLE, EASILY REPAHEEID, -
PERFECT ALIGWMENT, LARGE BEARINGS. ‘ ’ HIGHEST ECONOMY IN FUEL. '

. FOR ASBESTOS ORES, PHOS-

3AGS

PHATES FERTILIZERS &c.

DOUBLE BAGS and all kinds of SPECIALTIES

MADE TO ORDER

DICK RIDOUT & CO., Toaonm

ferent samples of ore, averaging in assay value from $2.13 .

STEAM ROCK DRILLS AND HOlSTING ENGINES,‘

g
)



