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THE
COPPER SMELTING INDUSTRIES

OK

CANADA.

INIKODICIOHV.

This r('|)()rt i)r('sciits ;i7i liistori<'al review (if the (h'Velupiiient of tlic

eoppor smeltiiiK iiKhistries of CMiiMda, and iiichides (h'scriptioiis of tlie

I)hiiits tliat arc now in operation. The first chapter is (levoied to the
historical treatment of the (h-v('lo|)inent of tlie copper smelting industries

within the limits of the various ])rovinccs of the Dominion of Canada.
Kach of the next six cliai)ters is devoted to the description of some one of

the individual i)lants which were in operation I'or were ready to operatel

at the close of the year 1!)1'2. Tlius the hwlletin iiresents a fairly coiiiiilete

statement of the status of this industry in Canada at that date.

It is lioi)ed that the description of the various i)lants, and the K''i»'i';d

account of their iiresent practice which accompanies each i)lant des-

<'ril)cd, will he ftmnd fairly coini)lete. It is, however, obviously imi)ossil)le

to present a statement in minute (h'tiul of either equii)ment or iiractice.

In some instances, local jjractices, which it ai)i)eared to the author nii}>;ht

tie of more than local interest, have been briefly described. For the most
liart the custom of very freely interchanninp; ideas, which comimmly
l)revails anions smelter men in .America, results in the sjieedy spreadiiif?

of a knowledge of new improvements invented, or discovered in any one
plant; a.id most technical men are conversant with these improvements
loiifi; before they could learn of them throuKh the medium of a report like

this. Th(> period of time which necessarily elapses between the writing,

and the publication and distribution of government reports, is usually
loo long to make them an imjiortant medium for the distributicm of new
knowledge in an old and well established indu-^try. .\ report such as this,

however, will serve several useful i)tirposes: (1) it forms a record of the
status of the industry at the time it was prepared; (2) it will serve to
<lissemiii;ite through foreign comitries a knowledge^ of our industrial progress
along the lines discussed; (U) it will otTer to our home peo|)le the oppor-
tunity of acquiring a more compreiiensi\-e knowledge of those m(lu>tries

.S.">7S.S -2',
1
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llic inaKintiKlc and extent of wliieli are little realized or appreeiated, and

I 1 1 it may luissihly he fouv ' useful to parties who are (onteini)latinK invest-

ment- in the (levelo|mient of similar industries in other sections of the

country.

The following descriptions have heen compiled by the author from

data obtained by perscmal visits to the various plants in (piestion, and

also from many articles published in the technical press. Kvery operating

ant has been visited on at least two occasions. The final revision of

the descriptive i)ortions of the manuscrii)t of this report was made at the

plants .lescribed, during tlie months of November and December, I'.H'i.

The author is greatly inth'bted to the manaKements and to the jmncipal

technical othcers of the various o])eratins jilants in ( 'anada for the invariabh'

courtesy which he has received at their hands; for the freedom with which

he lias been permitted to inspect their plants; and for their willingness

to provide him with i)ractically all the data for which he ai)i)lied. In

nearly every case he h;is liad the most unusual advantage of having his

nuuniscript revised at each plant by one of the i)rincipal technical officers

at ihat plant.

The art of copi)er snuiung is now a well known and well establishe<l

industry. It is probable that more than 9.j per cent of the metallurgical

methods, ai)pliances, and machinery employed at any one plant were

evolved from the ideas of many investigators working at many differen

])laces. ( )nly a very small percentage of the ideas involved in the construc-

tion and oi>erati(m of any one i)lant are attributable strictly to local talent.

The day has long since i)assed when the efficiency of any copper smelting

plant, and its superiority to its fellows depends, except in rare instances,

upon the careful guarding of its operating secrets. This conception is now

so well recognizeil in the American copper inihistry that, jiractically, no eo])-

per smelting i)lant is closed to technical men who present lU'oper credentials

when a.|)plying for admission. The management of nearly all the larger

industrial plants recognize that free interchange of iileas is of mutual

advantage. In preparing this report every effort has been made to avoid

introducing any descriptions of jjrocesses or methods which are consi.l.'red

business secrets by the operators. To make assurance doubly sure every

chapter has been submitted to the executive staff of the works coucerne.l

for revision. The author is ])leased to be able to state that while numerous

small aihb'ions and corrections were added, no imi)ortant sections were

deleted ii liis revision.

A discussion of the general principles and practice of coiJper >meltmg

and refining <loes not come withhi the scope of this rei)ort. The subj. ,t

is too broad and too intricate, and there are already many valuable work-

on tlu< ^ulii.ect ])rej):ire<l by abler and more ex))erience<l writers. Nearly

all technical men actively eng.iged in these industries in Canada, have ready

access to the-e works when they re(iuire them.



('h;iptcr \'I1I is (Ic itcd Id llir (li-ciis.-ioii of scvit.mI mixfll.iiii'uiis

matters that sccincd K<'iliiaii tci this report, hut which ('(lulil not well lie

taken up ill the prccediiip; chaplers. One of these |)resenls eomparalive
(lata relative to tlie eonslruetion of the various waler-jaeketeil sineltiii):

furnaces used in Canada; another relates to the use of hasic lined

converlel-.

This report is to he followed l>y a conipaiiion \oliune, de-criplive of

the co])per mines and mining method- in ( 'aiiada. In the next \oluine,

descriptions of several iiu|)orlaiit electric iii-lallalions which supply power
to liotli mines an<l smelters will he included. It was not considered advis.ilile

to include them in tiie i)resent ))ulilii 'iliou.

The author wishes to express his ai)preci;ition of the courtesies which
he ha; received from the maliajiemeiits and prilicip.al lechnical ofhcer-

of ne;nly all the imporl.anl copper sineltinji- plants in tiie I'liited State-

which he visited for the jiurposc of making himself conve/sant with current

practice. He is also indehted to the manufacturers of ceit;Mn tNpes of

machinery. Iiotli for cointesies e\'ended when certain of their i)lants were
\isited and for drawinjis frou; wriich some of the i)lates and figures in

this report were jirepared.

Hel'erence should also he made to the courtesy of Mr. \V. J. I 'ari)enter,

l)lioto);rai)her, of Vaneotiver, who i)rovided the original iiictures from which
Plates III, I\', and V were i)repared, and to Mr. ,1. .V. Macdonald. plioto-

Brai)her. of Sudbury, who jjrovided the original i)'cture from which I'latc

II was |)r<>pared.

Other individual acknowledfimetils are made in the text.

"""a;:



CIIAFIKR I.

DlAKI.Ol'MKNT OF THK COl'PKIJ SMKI-TINC INDlSTin'.

Dis.'ovi'iics of (o])\)vY (ires in conuncicial (luantitics liavc, fmiii time

to time, l.ccii mailf in regions of Canada nidic or li'ss remote from tiic

scttlc.l (li>tricts anil lines of transportation. With tlie develoi.mi'nt of

tlio country, these localities have t.ecomc more and more aci'cssihle, and

it has followed that deposits of a fjra(h> so low that in early days they were

valueless can now l.c operated at a profit. He a deposit either remote or

easilv accessible, excei)t hi rar.- iiistanc.'s, it is always desirable to emi)loy

some method of concentration whereby transjwrtation charges will accrue

onlv on shiimients of the more valuable i)ortion of the ore. The various

atti'mpts that have been mach' to accomplish this, shice the beginninK

of coi)i.er minnin hi Canada, have always liad hi view the imriiose to recover

the valuable constituents of the ore and make them c(miiiiercially available

at the lowest possible cost. In reviewing the histor of the development

of coi)])er miniiiK in Canada, we find that in nearly every centre where

copiMT ores were discovered, various attempts were made to reduce
.

cojilicr to the form most c.mvenient for transportation. Thus, smelting

or lixiviatiini jirocesses were introduced at many different times and at

manv ditTcrent centres. In only a very few instances were those ,ilants

(.perated for any length of time. Usually either the j.rocess was a failure

or the sujiply of ore was nr' adecpiate.

The first cojipcr smelting opi-rations attempted in Canada were those

of the r^Iontreal Mhiing Company at llie Ikuce Muies near the end of the

year 1848. The President of the Company, the late Honourable Jmnes

i"errior, lirought a copper ri>finer and three furnace men from \\aies.

The first cngim house was erected and the machinery installed in the

autumn of that year. The firebricks for use in these furnaces were

Iirought from England by sail boat to Montreal, and thence transhipped

])V boat ui) the St. Lawrence and thumgh the Creat I-akes to Hruce Mines,

f have seen it stated that these bricks cost about twenty-five cents ea.h

laid down at the mines. The furnace no iloubt was of the reverberatory

type as used at Swansea for many years. No description of tliis first jiiant

i^ available. The ojierations w(>re not successful and the smelter was

(le-trovcd by lire a year or so later -i)robably in lSr)0. In later years,

the slag made was sorted over, and Jie richer portion was shipped to

I'higland. Analyses made on portions of this slag, still on the ground in

lilUt), showed a coi)per coiile-it of aliuut 2 per rent.'

'

II. .1. CuincKio WiiliaiMs, Tniiis. Ciui. Mill. last.. Vol. X, l'.>07, |i. 11'.'



Duriiin tlic next fifty years, we find tiiat otlicr plants wnc started at

many (xiints. A> tlioc plants were ii>nally quite independent of each
(itlier, it has l)e<>n found ((invenient to tjroup those o*' I'ach iirovinec liy

themselves, rather than to descrilie them chronolonically.

It may lie noted that the projiress of development of the iMijiper

smelting industry in Canada has kept pace with developments elsewhere.

It will lie fotind that not a few of the improvements in jiractice, now widely
used, were first Worked out and i)erfectci! liy smeller men w<irkinn in

( anadian plants.

The (irst larne rectanfjular cojiper smelt inj; fmnace on the .\merican
continent w;is built at Muftis, (^ueliec, on the site of the present conceii-

tratinj; mill. This furnace was approximately 10 feel in len<;th ,i]id I feet

iji width at the tuyeres.'

( 'anada at present jiossesM's two of the finest and most c<ini)ilete smelt-

inj;; plants in the Wdrld. Plans are under wa>- for douliliiif!; the (ajiacity

of one (if these plants. Two modern and fully ('(luijiped pl;iiits, each of

aliout 2,00lt tons cajiacity ])er day, are n<iw under construction, and will

l)rolial)ly commence operations some time in I'.llo. A third jiew ])l;iiit is

also under advisement for the Sudlniry rcfiion, Init it will proliahly he

three or four years before it is in full operation. The original |)lanl of the

Canadian ('()j)i)er Comjiany began operations in ISSS. This jilant has

been rebuilt several times, Imt it m;iy be said to have been in continuous
oi)eration for twenty-five years, and it is accordingly the oldest pl.mt in

Canada. Tlie ore reserves of the i)roi)(Tties tributary to this i)lant are s(

enormous that it will probably be in oiieration in some form or other more
than IIMI years hence.

M.^lilTI.MK IMi()\IN( KS.

The copper mining industry has always languished in the Maritime
Provinces. Small dejiosits of cupriferous ores liavc^ been exploited from time
to time, but no large deposit has ever lieen developed. Several alteini)ts

have also been made to recover the c()pi)er from its ores. The first of these

ai)i)ears to have been that of tin Coi)i)er Crown Mining Company, who
owned ,t number of jirosjiects in Cumberland and Colchester counties,

Xova Scotia. This Company was erecthig reduction works a short dis-

tance oast of the town <i Pictou, X<iva Scotia, in IS't'.l, and the Works
a|)])ear tii have been eomi)Ieted in l",)()l). In addition to a power plant,

enguios, and blowers, they were equipjieci with a haml ojicrated roasting

furnace, two small reverboratories, and a water-jacketed lilast furnace.
Tlie jirincipal dimensions of this furnace were as follows: size at tuyeres,

'M" X (iO": liearth area, l.j square feet; centre of tuyeres tofeed floor,

>'-'.»', cejitre of tuyeres to tapping floor, .j'-2"; heiglit of jackets, lower

' I'crsoiKil fetter, 'V. K, C. Kustis.
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lOS", ui)|)('r, 27"; ci'iilrc of tiiyiTc-; to lower line of l)o-li. li"; (•ciitrc of

t\i.vi'ics to \ii)])iT line of l)osli, TO"; cciitn' of tiiyt'Tc-* to lower etlne of

jjiekets, ;{().")"; '"'sl: d"; witltli of lower side jaekels (iO"; tuyeres, 12 in

iiiiiiil)er, eacli 4" in diameter, and placed 12" between centres, havinji a

total tuyere area of 12.')-7 s(i\iare inches.' It is prohalile that this furnace

was in operation lor a short time in 1!U)1 on on's obtained from the district.

I have not been able to recover any record showiuK the output of the furnai e.

The i)lant lay idle until HH>7, in wliicli year it was in oixTation for several

months. Several hundred tons of ore from Newfoundland comprising

one schooner load, toRether with a small amount o*' siliceous ore from a

New Krunswick mine, were treated at this time. Shortly afterwards,

the i)lant ai)])ears to have been dismantled.

T'le rei)ort of the Nova Scotia I)ei)artment of Mines for l'.)()2- refers

to the ojxTation- of the Munro-Thonii)s()n Ore Heduction Co., near West-

ville in ('und)erland county. It is stated that a leaching plant wa~ under

construction. This plant was to ccmsist of two units of four tanks each.

arranRcd in series, one above the other; one roaster has already been

built and a smelter building was under construction. At that time it

was exiH'cted that this plant would be ready for operation in KMW. In

I'.MW the name of the Company was ehanned to the Cund)erland Co|)per

Com])any, but we tind no furthiT reference to the oi)eration of the jilant.

The Intercolonial Copper Company, which owned claims near Dor-

chester, New Hrunswick, was ercetniR an extensive plant in IS'.IU and

I'.MH). This plant is said to have cost in the neighbourhood of StiOO.niK).

The ore found in this locality is a coarse srit or conglomerate in which

small veins and masses of elialcocite occur in association with carbonaceous

ni: Mcr. The percentage of copper in the ore, as seen on the old dumi)<.

a| vcars very low. It was projiosed to crush the entire output, and

subject it to a roasting process. The roasted ore was to be treated with

acids and the coiijier was to be recovered from solution by an electrolytic

))roccss. Soon after the completion of the plant, the manager died, and

no further work ap])ears to have been done. Abo\it I'.IO'.I the i)roi)crt,\-

was leased by the North American Ueductiou C(>mi)any. of which Clarence

Rogers' was secretary.

In Octolier of this year, parties were oi)erating :iii experimental jjlant

here, trying out a sintering process. The jjlant in u-' consi-ted of a >mall

upright furnace, :} feet sipiare in cross section, and aliout ti feet in height,

the to]) ruiming to a straight stack. One (i" tuyere entered the furnace

from the back, at a point about 2-.") feet from the base; on the ()p|)osite

side wa- a door. .\ sli,ling grate, oi)erated by cams, was placed a short

distance above the base of the furnace. On one side, about .") feet above

' I'l'lcrs, I'lMiticc (if C'c.piici- Smelt ili^;, ]). l-l(i-7.

- 1'. 70.
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the liiisc, ;i sciuarc feed Irniidli ciniiH'ctid witli :ui :mtiilii:ilic trrdc r loMilinu

friiiii ii inixiiin troudli. 'I'hc cxpi'i-iiiiciit- iirc ^m'kI to litivr l>rcii -niic^~tiil.

t>Ht no <l('t!iils of tlic proci'-s arc availalilc, ami no t'urtlirr opnalioii- ni)|)iar

to have t'ollo\v('(l tlirsc cxpciimrllts.

Mention slioiiltl al-o he inaili' of thr fait that alioiit IS'.II. plan- wcrr

lini)arc<l liy Dr. K. 1). I'ttcrs, Jr.. fi>r an cxtcn-ivi' -niiltinu |)lanl to Im'

crcctcfl near Watson ixiint, on tlic Nortli .\rin of ."^yilncy liarlmnr. Tlic

cliicf supply of ore for tliis snicltrr was to lie dcrivid froni tlic mini' at

Coxlii.ith. .\ i)lot of jji'i'IUkI- ^oinc -0 aiTcs in arc.i. I\inn iHtwcin llic

Cameron road an<l the w, Icr front, .iiid traversed hy the Intercolonial

railway, was selected as the site, 'I'his location was convenient for recci\iinr

fuel from the ('a])v Mreton coal liclds \<\ eitiicv rail or water; it i> almul

(i mile- from the mines, which were to he connccteil with it \>y rail. 'I'lic

|)l.int was never constructed.

In 1(102, till' Colonial ('op))er ( dmpaiiy wa- organized to exploit

the native copper depo-its in the vicinity of (aj) d'Or. on the north side

of the May of I'umly. .\pparently it wa- ])lanned to dress the ores. an<l

to smelt the concentrate on the ground. .V ilressin^j plant wis erected

on a hill, liitih aliovc thi' water supjily. and ajipcars to have Keen operated

experimentally for a tmie. 'l"he smelter was not erected.

A small water-jacketed mattiliK furnace was erected at the I'reeze

mine, in the townshi]) of Ireland, S miles south of lllcin. N.M. The cai)a-

city of this furnace was 2.") 'M) tons of ore i)er da> : matte made in the funi;ice

w.is cast into pifjs and carted to the railway for shii)ment. 'I'he d.ite of

the operations ;it this locality has not been ascertained, hut it was prohalil\

ahout UK) I or 1110.") since no mention of this mine is madi' hy Dr. I'-ll- in

his hulletin on the < 'ojiper < )res of Xova Scotia. New Hrun-wicU, and (^uehcc,

..,,i.i: i,,..i ^. loo I

Q\ v.ny.t .

Lciiiiii.rrlllc SiihIIij-. Discoveries of co|)pcr ores were made at sevcr.'il

l)laccs in the Province of (^uchcc prior to ISdO. anil some ore wa- mined

anil shipped to Wales. One of these ili-co\cries was that of the .\-cot

mine, hy the late Thomas Met aw of Montreal. This projierty w.i-

pros])ected for some years hy the owner, and in ISIili was sold to the ."sher-

hrooke Miniiifi and Smeltinfj ('ompanv. a liiiled States corpoiation

''"his or}i;anization also owned the Sudield and Ilephurn nunc-. Thix

(>))erators erected a smeltinj;; i)lanl near l.ennoxville, t^iiehec. ahout ISO

- at least tliov wiTe oi)eratinf; a ])lant at that date. Mr .lohn Mct'.iw o

."^herhrooke informs nu'' tliat in 1S()2 his father Thoni.is McC.iw, ani

Walter Shanly erecteil two lirii-k furnaces at I.ennox\ille to reduce tie

A-t'Ot niiiii- ore to a ";0 .").") j>er cent Mlatie. He state: •' •
' ' '•

that they a!-u Mneited



;i larnr (inaiitity iif ore fnitn tlic A<ton iniiic, the Ascot (»rc liciiiK used
as a (lux. The plant cluscd about ISii.'), owinn '" 'lif <lr''> in price of cu|>pcr

and the imposition of a heavy import iluty on ma;t.' I«\ the I'nited Slates

(ioveriimenl.

Aildtiis SiiK Iter.- W tout iMKia furnace was erei ted liy tiie late Captain
|{. (". Adams aJHiut a mile west of the site of the present eoticent rating

mill at the Kiistis mine. The ores for this plant were olitained from the
llartl'ord mine ahout a mile and !i half away.

Dr. James Dounlas state,' that the-e operator- were il>iiiK a small
lirick furnace with a capacity of ahout 10 tons of ore per day. The length
of a campaiRn, to his reeollectiim, was alx.ut 10 days, after which the

furnaces had to lie hlown out and repaired.

I'ptoJune, 'i,S()'.(.ai>out •211,01)0 tons of ore had hi'eli smelted to 40 i)er

cent reKulus(,n the spot. This regulus was prohahly shii)ped to Mertrci,-

l)ort, New Jersey, for further treatment. .\t alnrnt this time Captain
.\ilams, anxious to ecmservu the suljihur, started a small sulphurii' acid
works near St. John, (iuehec. There w,is, at that time, no market for

the acid and the operations were soon aliandoned. Tor the short time the
l)lant was in oi)erati(m, the copiier was recovered from the cinder liy Dr.
.lames DouKJas, usiiifr the limit and DouRlas method.

JliuiliiKjdiin Lnuhiitii Wiirkx.—(
"ojiper ore was first dis"overed at the

Huntingdon mine (lot S, vim. VIII, Molton) in August. ISO"). In INV'l

the mine was i>ouKht hy a (JlasRow coriioration operating uiuh^r the title

of the Huntingdon Coi)i)er and Sulphur Co., Mr. John lludda. of Cornwall,
heinn hical sui)erintendent. The ore mined was shipjx'd in i)art to Wales
and in jtart to the I'nited States. In 1S72 a ])lant was erected for recovering
the copper by the Hendcr.sim process. In brief the method of treatment
consisted in roasting the ore on shelf burners to drive olT most of the sulphur.
The calcined ore was then recrushed, mixed with common salt, and recal-

ciTied. The product from thes(! calciners was placed in vats and treated
with hot water and dilute sulphuric acid, the latter being prepared on the
ground. Tiie solution thus obtained was drahied olT hito other vats
containing scrap iron, hi which the cojiper was recovered as cement copper.
.M;iny tons of this i)recii)itato containing 0.', -7.') ])er cent eoiijier are said
to h;ive been produced and sliipijcd. In IS?;? this jjlant was destroyed by
fire with a loss of about .S7'),0<I0. It wa^ afterwards partly rebuilt and mining
was carried cm in a desultory fashion for several years more. TJie Company
finally ceased operations in ISS.'J. Some years later, in 1SS8, the jiroperty
was reopened by tiie Nichols Chemical Companv, and o|)erated for ;i

short time. It is probable that this firm erected a small brick smelting
furnace aiiout three-fourths of a mile south of tlie mine. An old slag
pile and one sow. con^istins: largely of im't.dlic iron, are <^\\\ to be -cen on

' I'cisonal letter ti) the iiutlior, IUl:i.
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the Kroiiliil, iiiitl li'^tify to >iiicltiii(j op«'i';iliiin<. \i> ntlicr ifi'onl ;i|>|)(':ir-i

to liavf liccu procivni.

(h-fonl ShkIIii-. Ill |S77 the Oit'onI NickrI mul ( upiicf ( oiniciiix-

nuull' ail !ltt('IIl])t to open :i nickel liiilir on lot ti of ioiiii-.-iol: \II

of tlic towiislii|) of Orfoiil. t ore lniiiK iiiilliiilc in a n^i'iti'"' "• I'lironic

Hariict, cMii'itf, iind Mrtiiiolitc. A >ni;iil iiiiik fiiniiirf irictid .it liii-

time was ill use cxiMiinii'iitaily for a very >lioit tiiiic No coniiiiitrial

<lcvclopiiiciit followt'ii.

Kiixtix Sim III IS. 'I'iiis >aliif I oipoiatioii, iatrr iiiiinalii/.i<l a- tiic

OrfonI ('o])|)cr ami Suliiliiir ('onipain, ronimi'iiccd operation^ in isT'.l on

lot 2, coiiccs-iioii 1 \, of tilt' towiir-liip of AmipI, liaviiin icax'd tlic iiuiiiIpit ."«. or

Hartford >liaft, of tlic Canadian ( djijicr and Siilpliur ( oiiipany. 'I"tii>

shaft at that time liad a depth of alioiit .VM) feet. The ore liody on which

it had hecii sunk had an inclination towards the southeast, and liacl pa«sed

outside the houmlaries of the lot on whicli the shaft collar was located.

Mr. Kustis, who was aitivcly connected with the Orford company, writes

as follows with referemc to the early peratioiis of thi- Coiiipanv' "1

liejjan my o))er:itions at Caiielton, iiavinn at tiiat time a le.ise of the old

Scotch C'om])any's mine and ))lant. .V liattery of pyrites Imriier^ wa>

used; the cinihT rcsiiltiiiK from this was smelted in a Mast furnace, and

some of the re.-iiltiim co])])er was relined into innot at that iioint. I rctiict

that I have not the data Ix'fore me t<> st;ite just how lon^ operations were

continued there, hut i)rohal)ly not iiiiicli after ISSO. SmeltiiiK was con-

tinued at tliis i)oint until th(> new iineltinj; plant was Imiit at lliistis wliere

the ])resent t'oiiceiitratiiin mill stands. It may he of interest to state tliat

at Capelton was hiiilt, I believe, the first large rectannular cupper smelting

furnace on the American continent. I iielievc this furnace was ai)i)roxi-

mately 10 feet loujf and 4 feet wide at the tuyeres. It was liuilt in aliout

two weeks as an experiment. It was jirovided with two tapholes and I

lielieve was operated with two No. '.) Sturtevant fans, or their equivalent. I

rememlier distinctly to-day, Mr. .John I.. 'I'hompson, who w.is in charge of

oijcrations, running duwni to the odice and ti llinn me that the douhle elephant

was in oi)cration, and to come up ([uick and see it. To my astonishment,

I found, on arriving, two streams of slag an' metal rolling from this furnace,

each of which looked as big as my leg. It was a most sun>rising sight

at that time."

"rhe plant at ICustis consisted (»f a liattery of pyrite burners and two
or more smelting furnaces, similar to the ones described above. Tiiiswas

oper.'ited for a f<>\i' years, but we very soon got into trouble with the farmers

over the smoke that was thrown out by the burners. The cojiper contents

of the ores also diminished, and a market for the sulphur having devcloi-ed,

smelting openti.ins at this ]ioiiit were discontinued. This plant ti:is now

IVrsoiiiil letter to tlic uuthor, P.llli.
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licrli ciililrly niriiivnl ;il|il :i l:ll){i' iniiriMll l;il illU mill liilill ill it- |il;iri'."

I'Viiin other Miurcf- it i^ Ic.-iinrd lluit the nij-tiim uscii- IimiI a i-:ip:irily nl

aliout l,2(M) tiilis per inollili, .iliil llic Iwn cllpdla funiacr- -uli-cipitlilly

(r('<tc(l at Ku-tis a caparitv "i .iliuiit '.'.(MM) Ion- per iiiuntli. 'rhc -incit-

ing plant wa^ opcrati'd iiiilil alxiiit Istlll, Siiirc that ihitc iiciirly all tlir

inr ha?' Iici'ii xiiippcti to I'liitcil State- point-, the Miipliiir heiiiK iitili/ed

for aeiil iiiakiiiK and tlie eopper lieiiin afterward-' re(<ivered from the cinder.

Cnpihitii Sun III r. 'l"he mine- at ('apelton were ac(|iiired from the

oriKinal owni'r, Mr. (Icornc Cajiel, liy a .Montreal cotnpaiiN' in iStiM. Somi

thereafter they pa--ed into tiie hand-* of .lohii Taylor and Son<. of I.ondou.

l''.nKland. The 'I'aylor- in-tailed a plant to treat the ore hy the lleiider-oii

pioce-s, lull thi-* <lid not nive sati-faciion, and the mine \va^ closed. It

siilisefiuenliy chaiiKi'il hands several limes ;ind was linally piinha-cd

liy(!. II. Nicliol- and ('oini)any alioiit ISS."). In the year 1SS7 the chemiial

works at (apelton were first constructed after designs liy .1, H. 1'. llcrre—

eholT. Kventiially a fifty ton HerrescholT \.ater-jackete(l furnace wa-
erected at the works t.) treat the eiiiiler residues irom the acid l>lalil.

.\ small amount of custom ore anjs also treated at this plant from lime

to time. 'I"he fiiiiiaic was only opi rated intcrmilleiitly for sume ycar-

licfoie the mines were finally close<l in I'.IOT.

Iliirmj Hill CiitiCi iilriilois nnil Siinllir. Tiie copper dcpo-its at Ilar\ey

flill in the township of I eeds liave heen the sul>je( t of investigation liy

several dilferent coi|)oiations since their discovery some time prior to is.Mi.

Tlie Ijiglish and ('anadian Milling ('oiiii)any, which was organized in

IH.jS, erected a dressinK floor after the oldest I'hinlish models, usinu himd

jifrs and disren;ii'di'i)2; all lahour saving ai)i)liancc~. 'i"he water ^u|ipl\

was varialile and inadequate, lieinn derived from hill-ide rc-irvoir-.'

This Company not into financial difhculties, and wa- lioutilil out liv .1

('ana<lian c()mi)an\'. The imrehasers planned to erect a lietlcr dres-in^

plant on the I'almcr river aliout a mile from the mine. 'l"hi- plan wa-,

iiowevcr. aliandoned in favour of the leaching melhixl of W'elply and Storer.

'I'his method, according to Dr. DoUKias, "was Ka-ed on sound cheuii'al

|)iinci])les hut was carried out hy the adoption of as many iik chaiiiial

complications as jierverse human ingenuity could de\ise to fi,:-tiatc

success. Pulverized charcoal was added to the ore to crc;ite an inlcn-e

heat in a shaft furnace where a most moderate heat was reciuired. SloiinK

l)ulverized charcoal in a room lined with canton flannel is as (hinnerou- a-

storiiiK lighted matches, and the mill, when it mysteriously caught tire,

e.xplodcil rather than hurned up, before the process had really had a fair

trial.'" 'i'his was aliout the year IStiO.

Work wa- -uspcnded until ISTO when Dr. James D;)UKlas, Sr., leased

the proiierty from the proiiiietors. The eniiine and lioiler had heen saved

' Scr l!;iily Ciiiipi'i- Mining in the I'l-dviiii'i' (if l^uchcc, liy ,l;iliiis DihihIms. .I.itir. Citli

.Mill. liiKl., \.ii .Mil, ii:i-|. 12.-|t.
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I'riiiii the (iri' uikI ;i kihmI (•(ni(iiiti;itiinj jiljint, priiv ii|<(| uilli If iiiiii){cr

.ii(J- aiiil ilr-iniii'd III! Iii« niiKiiil plan-, rtplaiiil llii' U lidplv atnl Slmir
liarliiiiK iiictliiiil. Ill |,S72 the pnipcrly \\a- lakiii nxc r liy tin ( uii-oliclalc •!

( iippir (iiiiipaliy ul' ('aiiaila. 'I'lii- ('iimpaii,\ <\pi'iiil(i| iiici-t nl il"

lapital ill liaii n rxplnitalidii. ami i\i'iitu:ill\ urnt iiitci lii|iiiilatiiiii in

JST'.t.

'i'lir priipcfts pa--i'.i iiitii till' p(i--c— imi (.1 a Niw ^ iirk idinpaiiv.

Ill i.SS'J li.i- < oiiipaiiN' iiiipiiMd ij.nr nun fur al'inil III iiionlli- in niiwatci-

iiiK oni' III' tlic -halt- with a wimllii - and inickft. ,\ppannll\ ihf iniiK'

wa« I'vainiiiril al Iliat liinc 'ml nn nil. wmk %va-^ (lunc.

!:i ISSS tlir Kxcc j-inr ( upper ( iniipaiiy \\a< ni(£alli/.ii| In take u\ ir the

pinpcrty, Tlicy flcaixil \\ir -iial'l- uf water, repairei! the tiinlierinjj and
liMildinu>, and iitlier\vi>e prep.ired fur iiper.it inn. 'I'liry are -aid tu liave

ereiied a ern-lmiK ami eunet'iitratiinr plant, reinam- ul wjneli are -till tu

l.r -een. 'i'liey aUu put in a -niall M.i-t I'lirnace in wliieli a cun^iderali!

.iniuiint lit lire, -nine of wlliill U.i- reeuveled tViiin the old waste dlllllp>.

wa-^ rediii'iil tu matte. ( uki' for thi- purpu-^e was liruinjht fruiii Nov.i

Siiitia, liiiie-iuiie was pruiiireij at Diid-weil. (iiieliec, and suine iiunjinlif

irun lire was liruiiKht fmiii .MiNeity- mine ne.ir Kinnears Mills, (^uiImw
The pl.int was in uperatiun in l.V.U. Juit appeiir- tu have elused duwii in .'.le

liilluwinu year. 'The uperatiun- wire nut extensive and iiii recurd uf the

uiitpiit is availalile. The e\peii-es ineidi Ml to the impurl.itiun uf euke and
lliixe- must have Keen tuu hi>?h tu render 'he venture ;t prufitalile ulie.

Siilisei|iiently the liruperty pas-ed llliiler the euntrul uf the Culiper-

lield MiniiiK ;md Milliiid Cumiiaiiy, uf vhleh the late Dr. .lame- Heed

• ippears Id have lieeii the ehief owner. A -mall amount <>\ wuik wa- d

It siime lire was -huipe: ri le mine was i lu-edin -ulise(|Ueiit \ears iiii

aliuiil \SU\) and has been idle ever since.

Acldii S„iillii\ In the summer uf I'.IO'.I a -mall 10 tun waler-j.ieketeil

tiirnaee \, is ereeted liy Pierre Tetr.-iult al tie uld Aitun mine, lut :••_'.

eunces-ioii III, town-hip of Aeton. Thi- funiaee is eircular in -eetion,

.")()" ill di.aineter ;il the tuyeres, and is provided with ri;,dit tuyeres, '{"he

wa-le diimii-

le riiek a-sueiated with the cupper ule i- .a

purjiuse in view w;is the recuvery ni the cupper from the

uf the uld Aclun mine. T
doloinilic liine-lone, containing a|)proxiniately S7 tier cei.t calcium c.nli

ate and 10 per cent iiiafjiiesiiim carlior.ate. with alioiit 1

material, the lialance lieinn chiefly I ide- of iron al

•li per cent lllsullliile

id ilumin.-i. 'I'here

is alsu a -mall Jiinuunt of cu[iper. piuliaMy le— than one jier cent. No
provi-ioii appears to h.-ive heen made for concentrating ;he ore, or tor

prucuiiiiK -iliceiius ure-. Su far as 1 am ;iware, there has lieen no prtidiic

t iun.
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Iliiin Miiiix. 'i'lic lir*f Clipper «iuiltiii({ (ipfralimi- iiliiinptiil lit

('.•iiiMilii wiTf lliiisi- of till' Mniitriiil MinhiK (Dinpany, Jit Urin r Miin'-i

ill (tnt.iiiii. Tlie Mriiii' Min<-. li«;itii>u was piircliii^id in |Ht7. In |H(H

till' lati llDiiiiiiraMi' .):iinr^ i rrriiT, prr-iiliiit nf till' ( 'uiiipanv, lirmmlil a

iiippiT iflinir ami tLri'i' lurnart' inrn I'l'imi Wair-. 'I'lir ( unipanv nUn ini-

porti'il till' hrirks ami niailiinery for ciin^tturtinK tlu' platit. 'l'lii"<i'siipplii'H

wrrr -I'lit to Mmitrral liy >ailinK • i'<t-i'N ami wrri' ttniii'i' tran-liippril iif)

till' St. I.awrrnii' rivir ami lliniiiuli tlir < Irrat I.aki'^ to Mriui'. It is >aiil

that tlir liriik- fur tlii' fiirnari's ni-t aiiuiit twi'iity-livi' rnits rarli ililivrri'il

at till' plant. Tlir fii«t riininr limi-i' was ni'itril ami tin' niarliiiirry

was installril in tlir aiitiinin of 1M>< ' Tin' fiiriiaii', no iloiiKt, was of

till" ri'viThiTalory lypr as usi-ilat Swaii-ra for many yiars. Niiili'>iri))lion

of till- lirst plant is availalilr. Tlii' operations were not siieei'<>ful ami tlie

smelter was ilestroMil liy fire u year or so later priil>alily in IK.V), In

later years the »la(? was sorteil over ami the riil:"r portion w:is >liippeil

to l''.nn;laml. .\nalyses inaile oji iiortions of the >lai£, ^till on the ijroumi in

1!MH'>, showeil a roJ)l)i'r I'onteiit of alioilt "J |)er eent.

WiUiiiiilnii I.iiirhiiKi I'lntit.—The liniee loialion ami the .iiljoininn

Wellington loealion pa— 1 into the eontrol of the West < 'an;iila ( ompany.

Ahoiit IStiO they ereiteil a erusliiiiK ami ilres-iiiR works, wliieli w.is in

operation, with some interriiiitioiis, until alioiit IS?'). Alioiit IMi'.t or 1S70

the ( 'ompany erected roasting furnaces ami other apiilianees at the Wellin^j-

loii mines for the puriiose of extract iiiR the copper l>y a roasting anil leaching

nielhoil, jirohahly the Hemlerson process, Tliey also sinelteil 'ill the

precipitate from the reiliiction works, ami jijirts of the siilphiile. The

experiments were not ••uc'ces>ifii!, prolialily in part liicaii>e of the lii);li

price of salt anil the ilifficiilty of procnrinn scr;']' !i,;i; This p!.';';t was

in operation onl\- iliirinn 1S71 ~-i.'-

Oiilarlo Siiiiltl/iii Worhs. The iliscovery of the coj.Der nickel ili'iiosits

of the .siiiilliiiry region resiilteil in many attemiits to treat these ores.'

The first smelting plant installeil in this district was that of the Canadian

Coitper Company. The first furnace was a KM) ton HerreschotT furnace,

erected at the old, or Mast smelter under the direction of Dr. I".. I). I'eters,

.Ir.. in l.SSS. This furnace was Mown in on necemli. r'JI, ISSS. The

' Colisilh 'Till' Minrc Minis,' l>y II. .).
( 'aiiirnic \\ illi:iiMM. Ti'iins. I'aii. Mill. Iii.-I.,

V(,l. X, I'.)07.

- ('(iiii)):iri' Ifcpiut of the Itiiyul C'litiiiiii.ssioii, Oiituiio, IMK), piiuc lU.i.

'.'S.I' npori.s on Nickel anil C'liiiper Dc'iHisits of llir ."iiiilliiiry Miiiinu Uislricl.

1)1. A. !:. IViiluw, C.G.S. l<.K)t.

!>r. A. v. Vv\r:u:in. (>.!!. M. X!V, [.:irl HI. :tr.a Th- Xivkr! li:4'iMry puHli-h.-! hy

Minis liniiii'h, Otiiiwa, lillli.

Data niiiipilril from tlicse rejioit.s, from the Hurcau of Mines reports, Onlarin. anil

from other sources.
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plant lia^ Ipccii nlitiill -iv. ml tini.> in tin- la-l UMiily-tiv.' yiar» ami
i« ^tiji in oiHraliiin. It i- ilrMiiiml in i lia|>irr II mI ihi^ rt|H.il.

Mm, fill Sim It, r. 'I'lii' next plant iicitid in till' Siidliurv (li>lriri \\a>

tliii 1.1 II. H. \iviaii ami (ciiiipaiiv at tiir .Murray niinr ;t-."i milt- u.^i
• if SmiII'imn, <in lui II, (nnt.r««i(in \, McKini lown-liip. Tlir pl.mi mh-
-i-tcil nf two ll.rr 111. If liirnaccs ,,( al.i.iit Ml tons i-apa.itv carh. '\\,r

lit-t fiirnacr was Mown ii. mi't itn' end of S.pii ml.cr, iMtd, u-inij >.r. which
lia.l l.icn hiap riia»l<il. "I" prailir.' at that tiinf was to pi.MJuif :\ low
uraili' l.lasi I'urnaci' nialti' ( Xi '.(• I per cint ; t u 17 per ctnt 1 1

1 per
r.iii I to rfil'irp the sla({ los«,.s, 'I'lii, malt.' w,i- sul.s,-,|urnlly Mown in ;i

lonvcrtiT to a 7."> per cent inattf iNi »'.» pir r. lit ; (11 'Jii p.r icnii. 'I'lu'

\ iviaiis iiistallt'il a Manhosconvrrtfr for lii'sscin.ri/inn ihrir fiirnacr matt r-;

this ronvert.r, the first of its kind usimI in Anifriia, was instaliid in Is'd.
Thi' niininttand smiltinn operation- were continued, with sonir minor inter-
ruptions, from ISMt to IS'.ll, when the Wor^s were finally ilosrd. The
smelter was anain operated i.elween AuKUsI, IVlii, and January, ISHT, in

I>roduein({ matte from alioiit ti.tMHt tons of ore whiih liad I.een mined l.y

the Vivians. The matte wa- sold and shipped to Joseph Wharton
Carmh^n, N.J.

Heceiitly a new ore l.oily has I.een di-eoverei| in the old .Murray propertv
l.y diamond drillinu. It is -aid to rontain over .'..(KMi.itlM) tons of ore
averauiiiK fairly IiIkIi in eoiiper-niekel. I.ut also eontaiiiinu eoiisideralile
exiess ,.i siliea. It is prohal.le thai a new -mellind plant will I.e ereeted
to treat this ore an<l or.'s from other mine- owned l.\ the same eori»oralion.

liltzitnl Siiiillir. 'I'he Dominion Mineral Company, owniuK the
Hlezanl mine, lot 4, conees-iou l\', Hlezanl town-hip. ereeted a single

HerreseliofY furnace of jihout I fO tons capacity in IS'.M). The lu.it te |irodu'iil

eontaineil alioiit 27-.') per icnt niikel and ]•_'•."> copper. It was mark.teii
without convertiuK. The HIezard mine was closed in IS').?, I.ut the fiu'iiace

wa- kept in operation un'il IS<I,-), chiefly oji ore from tlic> UCrlliiiinton
mine.

Dnnii Siiirll,,: In ISdi the Drury Nickel Company i.uri-ha>ed
the Chi.;i(io or Travers mine on lot :>, concession V, town-hip of Drury,
aliout .') miles north of Worthinnton station on the S.iult .^ti'. .M,iric>

hrancli of the Canadian I'acilic railway. Mining c.])(.ratic.n- were liCKim
in IVI.ruary, IS'tf. Tiiey also erected .1 (;() ton waler-jackclecl furn.ac'e

and estal.lished roast yards. In addition to the furnace the plant ccm-
prised three converters, two l.lc.wers, one doul.le cylinder air c'ompre-sc.r.
oiH' 4."i H.r. enRine. two s,') H.l'. hoilers, and two ste.im punips. Al.cut
:5,.")()() tons of ore were treated l.efore it closed down in Is'.rj. Th,. follc.winir

.vear, attei nearly a year's idleness, some Jidditional mining and smelting
operations were midcri.iki'n. for a short ti-ue In Mmv, ivsn, fhi= 'i'rilj

Nickel Minlnu and .Manufacturing Company took ovc^r the property ;ind
resumed l.otli mininji imd sinc'ltiiifi-. 'I'luir operations ceased in Julv ISKT.
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.,., . ; SM. ,
un.huso.1 ,h.. Mount Ni.k..l nun. o„ lots :. a„.l ti. .ou....ss,on

,.. ,. ..... ..so . s,...i. ..u..t.,y "f^,;:;;-': - ';;'-,,
':;\i:: ,r..

,., i„, p,o,lur.'.l l.y a m..n> or less sc-r idioms, ro...

vol.til .listiUntos of cvud- ,uMrol.-,n.i. Tlu' K^somrt.. pn.M.l. .1 n. tl. g

;^
;': o hav. had a ..M^-.ty of only 120 -uhtr let. A.r hl.st .as

;: :u,.,;;;li .o ,,... fun.. s ,.y two i r s,u,.t..vant
.

o...^ 1 i.M ...->

,,, ,..„ „,.,... ..,isfa..tory -1 all op...-at,ons ..=.M -
'

;; ) ;^
.

,,..,.,. op,..ation~ in IS.U. 'n...!.- tirst .n.-lt^r was ^^:'^-^ ^.^Z I
liv.m. \V llixon -n... site .ho,srn was at \ u-tona Mn...>, .los to th.

i n 1>. if^ ^^-uilt St.. Mari.. hra.Mh, about -i n.il.-s wst ot >u.ll.u,y,

:;: t f ";!n S. ..on,..ss.on H, .>......,. township, -n... iut-na...

::!;.;; ;.,..wni...a.yinlOOi. This plant,wUhso„.n^^^^^^^^^^

l„,l„M.n i....ontinuous.,p.-rat.on ..v.t su..... In Ul- th. ^ "
''^^ J~

1;,; ;:.-.. los.../ .lown. -n... plan,sa. NVtovia Mn...s an.K on,>to.. ,„.

:;;:;:-: t;:;^:r.:r.r''^s:;ir^
;; , mi. of ni,k,.l an.l ..opp.T. Th.. pro....ss was not s........ss^ul an.

.. k
w..,vtak..nov..rl.vtlu.Ni.k..l('..piH'.-<'...upany<.tHanult.n,

L.

, M,H lu.v ..n...,..a a s,.lf-roastin, ph.nt .l..si,n...l .o n...ov..,- n.,k..l a

„;. hJth.. ....,, p, ss. 'rUisv..t..uv..als,..li.hu,tpn.v..a,.o^^

.,,... .s. .,„.! the plan, was ..los...! tu.f..v.. th.' .-n.l ot th..
>

..n

.

,,,,.,, U,.. .;..rtn.l.. n.in.., s.n,th Inlf ..f lots ;.., ana

.J>^^^^^^^
r....i,h.on town.hip, in MU)1. Uoast yar.ls w.-.. p„ pau-. ";•".;'
„.„.n.s..l,oiTfurna....was..r....t...l. This plant was '-"ij" ' j'"^

;, ;, ^j

-.^ St... Ma...... hut,,,... ;>•--— ;;;:;:;;:rix::::

^n;;::;;:;,:';:;:.;::a
•;;;'';;;:; :-r..o,;ia i ahoL, . p... ^^-

,,,,,,„,,, „„.,.. l...infj ah..ut twi,... as nui-'h n...k..l as ...ppor.
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l-.lilniihin Siiiillir. Tl iilv ,-,i|i|icr ~inrliiim- |i|;inl iIkiI li.i- l.rcii

cii'iIimI ill (.iMnii ()|il,-iii(i i- lli.il ,,i' ilic .Mc,|iii:i i.cild Mininji ( n|ii|,,-iiiv

nf S\ |-;i,-||-c.
' TIm' rilin.-iri' i- .'l W ;i I cl-iM-k, ! . , 1 . i||i,,|:i, |s" j,, , i l.i || i,! cr

:i' 'li'' lii.\('-ii
. iii.'iiiularlm-rd l,y tli.^ Alii- <

'

I i.i I met- ( Minii.'niy. It i-

pf.ividcd with .-I :;-Iun ;(it('llr:il t ll n{ \\,r Midill.llV lypr If,. til whirl, tlic

tn.'ltlcl- \v;i- l;i|.|i('il ;il in I c't\ ,l I-. Tli, u\ ,-|||, ,u i||o -hii; XV.I- lviii\i ,1 ill

Ulllilird -lUlillj; |M.|- uhirli Mrrr li;i|,dlrd ,,|| -tiull tfink-. I'll,. , |i,iii.iim

tidlif i- r_' Ircl .-d .\e till' IM:iIlc tliKif. Tlir lllln.M'c \\:i- l.lowil 111 .Imir -J."..

""'I'. ^'11'
I
" ••!.. i.Jcllllittrlltly |Mt-,.tllr III,, ml,-. TImm,!,.,-,,,,!;,!!,,.,)

'-!" I"'i' " ' "i' ''iii'l" !
•' ":i- -itiilir,! with,, III iii.-i-tiiii;: liiii,-!,,!,,.

;iiid (iii.-iri/, ,.,! ,'i,:iiL'vd V ,1, ih,. ,,tv t,, I,, III, -h,M,. Th,. i,,||,,wii,,^ i- .-hi

;iii:ily>i- cf . •; ,,,i •,-. i.rwhnl hii;h, r in ,,.ii|hi I h:iti I h,. ,-i\ i-r.-m,.!

:

Cil Kitlllici in, I, ,; -Jl '.1(1 |„T ,,111 ; S 'Js:.! |„.r ,-,.,,i ; IV ( ) |7.7i)|„.|-

''11'
: ' ':l' ' I '"• l"'l' '-'111

; Mlil ' L'- )•_' per r,'|il ; .-^il ). :, .".S p,.,- ,.,,,,, •

, ,,,, |, ., ,.,..

iniiH'd :!-7C, per ,inl. Tin' .i\rr:iy.,. .Iijti;,' ,-,,ii-i-t,,| ,,| ,,n' 7,-,() |i„.; ,.,,|^,,

i:;0 111-.; IdU ii.i:idc limit,' IK) II,-.; -ili,-,i 1:!.", 11,-.; -1..,^ j
;.-, ||,. -i-i,,,

lir-l ii'.,'illr pf,„lii,',',| v;iiii'd I'fdin I.") pi'f ,','iit I,. -.'5 pir I'l'nt ,',ipp,'i'. Thi.
W.'i- |-;ii>f,l t(i 10 I.-) per ,-,'nt UK, It,. l,y ;, -,.,',,11,1 -ini'lliiiL;. •ri,,. pi:, 111

w.'i- licit iipi'f:il,',| ill I'.KlT ;ind li:i- l„,'ii ii||,' ,\,'i' -in,,-.

Tins..,dm, Siiul'ir. Ill Ihr -iiiiiincr i,t^ I!l(l7 th,' .\lii:,iiii,-i (•ii-t,,iii

Snichiiiy,- .-.inl I!,!, inij (
.iiii|i.':ny .r.'ct,,! :i -in.'dl r,'vi'il.,'i;it,,i \ imiKi,-,'

.il rin-silcii ,,11 111,' -li,,i',.- ,,|- |.;,k,. |Iiii',,n nml ;il.,iiit I-.", mil,.- ii,,|ii th,.

niihv.'iy. ^Th,- liiriKicc wa- l.iiill <ii' l.ri,'L: iIh' h.'.irth li:i,| ..,1, .u-,.:, ,,f

r_' > •_'•_' .•ippiiiximati'ly. TliiT,' wi'i',. I hi',',' i.p, ratiiii.' ,1,„,|-. ..m,!

•I 'ii:iili' " illct III! I, 111' -i,|i' :in,l ,i -la,;;- (.iill,'I ,,|i thr ,,th,'i'. |i w.i- ,'\i,l( ntlv
itllrtiil,.,! 1,1 {iianillatc llic -lai;. The tillti.'H',' wi- I,, 1 ,' lit,,! with pru,li|,','|.

Ha- riiriii-lir,l liy a X.'ihll plaiil. The pi.int ii',-i,'ill,.,| ,',,n-i-t,,| ,,| t,v,,

put- Id U'l't ,li;,iin't,.|' and I.') f,','t hi^ih ami acr,— ,,iy app.'irat ii-.

I'.i^ilil (.IT Kill- wi'ir pn,\i,li',l. ini,! whii'h i.i,' ciiiM 1
,. ,|iiiiip,',l ,lii',','ilv'

Iri'lii lailw.'iy I'ar-, niniiiiin "ii a tra, k ratri,-,! ,'il-,i\i' ih,. Kin- ,,i, .., nv-tl,..
Il wa- I'vidrntly the inlniti, n t,, in-iali iw,, j.'iw ,iii-h,'i'- ,,,1 th,. ;,.,.,

j

tlniii' li,'l,,u the di-,'har^;,' ilnil,- ,,t ih,' Kin-.

I'll'- pl.-ml wa- pi'.ivi,l,',l will, a lam,' l.,,;;,i'. l.ii,'k.'.l in, .'in ,'|.nii„.

fcirdii\iim Iht' puwi'f-liartin.-, .'M,,! a -malar ,'ni;m,. i.,r ,,p,.i',.,i i,,;, ;, li.htii -
il.Niiaimi.

I here wa- al-(i a lailLank- i ,'if -,':il,' in th,. ,,i.,. y:i,,|. ., wauon -,'.'!l,'

ill the coal yar.l, ami a -iii.'ilhi' -,'alr ,m ihc ,'liaf.uiii.u: ll,i,,i'.

.\ .h'ii'i,.k, ii-iim- ,-|aiii -hrll Kiickcl-. wa- pru\i,|,.,| at the ,|,ak- \n,-

""'"••"''"K '•"'I' 'I'll'' ''"^il wa- di-!ri!.nl.',| i,, -i,,i'.'ii.,. h,.,,,,, l,v -n,.!! car-
niimiiiii' (111 an cl.'vatr.l iia.-k. 'riir ,',,,'d yard lie- marly 100 var.l- In.m
'I"' l>n"lii<-cr hoii-,.. .\pparrn';y ,',,.'d w.-i- t,, I,,' ,';,rrir,| t,, th,. p,',„|i„,.,.
pl:nil Ky wa.wns, In.infi lir-t In.'al.'.l Ky liaml, ami tlin, haiild .',,|ii|.l('l,'lv

'i' H. M.. I'.M17. .W I, I,:„l I, ,,,

:;.".7>;! :i



an.un.l U,,. hnu- t., a n.,M and Loom -l.rri.-k. ll-.v it was ..l-VMtnl in

,,„,UH> to il,r .liarKii.K iioor l.'vl nu.l run into 1i,.. U'vd hopi-Ts ot the

'"'"
Thri.uil.linKs on 1h.. poun.l air th- o.v l.in<. a snu^itcr lioux', a pro-

,„,...,• l,oUM., an -npt..' hou.... and an ofli.-.. UuMm'A .-ontannns oil,,-..,

.Iraujihtinfi ro„n>. .li.nu.al ialM,iato,y. and as>ay room.
1
h.Tc ^v,.^ also

thni' (Iwrllinfi house-.

The Mnellins mixture Use.l in the experimental work appears to hase

,,,,,-i-tea of siliceous ore from the Herminia mine, linu-stone an.l n.

in.n ore: th.^ latter s.'ems to he rather siUe-'ous. So far -.s eouhl he .'arne.l

tl,.. results oh.ainea were not satisfaetory. From the : ..aran..' ot th..

furnaee it is hifernnl that a freeze up t.H.k place soon a.ier it vas blown

ill, and the sla(i then formed was not cleared away.

niurisH ( oi.t MHi.\.

Rrirlsloh Smelt, r.-Thv Kootenay SmeltinR an.l TradinR Company

..reeted a custom sampling and smelthiK works at R-'velstoke m ISS'.t.

Th.. plant was situated a sh..rt .listanc l.t'low th.- town ..t Hevelstok.-

,„.l ..onv..ni..nt to the rivr to fa.ilitat.. th.- miloa.linK ..f ores and other

,-,.,i.ht fn,m th.. riv.T steam.'rs. The sampHnR works ha.l a ••apac.ty ..f

,„„ ,<,ns p..r .h,v, and ll-." smelting fm-na.'e about CO t.,ns. No iurther

.h.fiils app.'ar t.i h.. availahl.'. There .loes n..t se..m to hav.' h.'.-n a sulh.M.'Ut

supplv oi ..r.'s in i.rosp.Tt, an.l the plant .lo.'s n..t ap|...ar t.. have .'V.t

nnxUiciMl .Mth.'r .'..pp-T matt.' ..r l.'a.l Imlli.m comm.T.aally.

(lohla, SnnlUr.- A small sm.'ltins furnac.' app.>ars to hav.' 1..mm. .T.M.t.'.l

on Hospital er.-.'k n.-ar the t..wn ..f dol.l.'tt, in th.. y.-ar ISIK). "l !>, n.-xt

n.f..n.n... t.. this plant u,at I have h...n al.l.. t.. lin.l, .....urs m th.. r..p.,rt

„f ,he l>rovin..ial Min..ral..gist, for VMl H.' stat..s that the La H,ur..r s

(•„-op..rativ.. ('...Id, Silvr, an.l Copp.'r Mhiing Cnnpany, Linnt..l, own.,

th.. (;oo.i l.u.k «r.nip ..f eight .-laims <m the south f.>rk of Canyon an.l

M.ud ....n cr....ks. In this v.-ar al.out 100 t.ms of ..r.. wer.' pa.-ke.l .l.nvn inm.

Jhe ..laims t.. C...l.len for trial in the C.mi.any's ..wn snu'lL-r. No results

fn.m this t.'st an. availahl..; th.. smelt.T .I.h's not api...ar to hav.. !....»

oi)..rat...l e..mm..rcially.
. , , , , >«" v 7^" .,f

The furna.-e was a r....tangular wj.t..r-ja..kete.l .tq-.-la, .5S X -S at

the tuv.-.res, having a rat...l .apa.ity of ah.mt 05 t.ms p.-r .lay. he hrnvr

water-jackets rest.'.l ..n a ..ast-iron sol., plate; the upp..r .ia..k..ts w.-r.;

susp..n.k..l from I b.^ams ..arri.'.l on 4 .•ohnnns. Th.. upp.'r portion ot

,he furna..e was ..f boiler plat., an.l bri.'k. l.leetric p.nver t.. ..perato th..

plant was .,btain,.,l from a wat.-r fall on Hospital .......k, about 2 m.l..s

"
"'//„// yL's Swrlta-.-Thc first important copp.T snu.itinK i)lanl to

iH. erecte.l in British Columbia was that of the Hall Min.-s, Limited, which
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was liiiilt in llic year l.S<,M», iiiitli'f llic ilircctiiiii of Piiiil Jdlmsoii. 'l")i<.
( 'om-

paiiy had l.ccii ninaiiizcd in Jlnplaml in 1S'.»."), a> the Mail .Minc~, l.iniit.d.

to oiMTatc Ihc Silver Kin;; proui) <if claims on Toad inouMtain, nrar Ni'lxm,
]<.('. A Hallidic rojH' tramway I-.") milt- in Icnulli, havinti a dc-icnt of
4.'i>f) feet, was cojisiniilcd to convry ore from llic mine to tlic .-inciter.

Tl lirst fnrnace, havinfi; a cai)acity of KiO tons per d;iy, \va- l.lown in on
January 14, ISOti. A second furnace, de-ifjned hy Mr. .lolmson, was Mown
in on Sei)teml)er ;'), iSlKj. This furnace had a daily capacity of over 27.')

tons of cliarRc and was at that time i)rol.ahly the iarsot of its kind in
the world.

In 1S'.)7 the smaller furnace wa- iirovided with a cruciiile. and some
exiieriinental work was done on lead ores, tlie result of which was the
estahlishniont of a custom liusiness in I'-ad smoltinK. Tw" rna>t-

inK hearths, Ul' X ")()' each, and two reverheratory furnaces,
]:{ X 17' rach, were also added to the o((uipment. 'i'hese latter
were used for refininj-; coi)])er matte to'ts per cent copper; the l>li.-ter copper
thus produced was sent to the Halliach refhiery at Newark, N.J.

In 1!)()() the ore from the Silver Kiny; mine licRan to siiow deterioration
in quality and decrease in (plant ity and it wa> decided to prosecute e.xicnsive
development work at the mine. To i)rocure additional ca|)ita! the Company
was reorfjanized as the Hall .Mininf^ and Smelting (om])any. Limited.
Tlie iiroduction <.f copper ores hciiifr small the larjje furnace was altered
to make it suitahle f(jr lead smeltinn, and the small fmnace wa> Used for
treatiiif!; the Silver Kins ores. Two years later the Silver KiiiK mine
ceased to i)e oi)orated hy the ( 'omjjany and operations were conlin<d to
custom work on lead ores. Meanwhile the mine was leased l,y a former
superintendent, who succeeded in extractins a very consider.aiile tonnage
from tlie upper levels. Some of this was sent to Trail for treatmo't. an<l
"'<• ''ii' was treated at the Hall Mines smilter. In the t<n yc;,r
perio., December 81, lOOtJ, this mine produced 2()(),4()() tons of ,„•,

earryii 063 ounces of silver and i:i,94S,l7S pounds (,f copper, the
average .,ing 21 ounces of silver and 3-.') i)er cent copper per ton. In
1!»()7 shipments were 2,27!) tons of ore, containinp; 28,3:51) ounces of silver
and lo<l,(ii;5 pounds of copi)er. Nearly the whole of this outjiut w.is
treated at the Hall Mine-; smelter. In ioo.") it was decided to moderni/.e
the smelter; the plant was overhauled ami some additions were inadi' lo
the ((luipment for treathig lead ores. The roasting equipment proved
ina(h(iuate, i)ut the Company's finances did not .admit of further expendi-
tures at that time. Kventually, a finid clean-up was made and the i)lant
went out of mission in September, 1"JU7.

Durins the height of its operations, this Comi)any i>urchased ores
from the Slocan, Lardeau, and East Kootenay districts, as wi'll as from
the territory tributary to th.' Nei.-on and Tort Siieppard r.ailway. Durmj;
the year l!K).i, ore supi)lies were drawn from 12j dilTerent mines; in KtUU

3578:5—3',
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llir~r suitplics ("iillc fnilll I'J" (lilfcrciit pidpc rlic-. 'Till' lllMJtilil i)f tlioc

wcic silvrr-li'Mil proiluccrs.

Niiiiilirr 1 !)!;i>l I'uni.-iic \v;i- taken dnwii in I'.KlT. Tlir \:ilil:ilil('

portidiis (if the ])l:int were -old, I'olldwintJ the -liul-ilown. Tli • luiildinfi-^

uric dotfdycd liy fire on Scptciiilici' 'J, IIMI.

Numlicr 1 t'liniacc at tlir Hall Mines smeller was ei'(i!ed in Is'.l.")

and was hlown in on January II I lie I'ollowinK \-ear.' It was a waler-

jai'keled I'urnac.'. I'J" X HM)" a( the tuyere-. 'Tlie t'eed Moor wa- 17 I'eel

aliove the ni:; te tloor.and 1;>'-J" aKove the tuyeres, '{"he lower water-jaekets

were eaeh 4'-(i" in heiiihl; they were suspended t'ldlii 1 beams |]\ lefjs and

lian!i;ers. 'l"he(-e were \'2 'uyeres. '; on ( ar!i -ide, each H" in diameter. The

original hearth was liiiilt of liiick on a solid i'oundalion. This toiindation

was later n pl.ieed tiy :\ iiiovaMe i rucilile, Imilt within a steel jilate frame,

Jl" hijili, and restinii upon a stronjily lirari'(l cast-iron liottmn. I'ipi's,

'2" in diameter, to carry coolinu water, were laid aliove the ca-t-iron sole

))late and tightly rammed in fireclay. On this a layer of fireliricks was

laid on end, the liottom of the crucilile coming to withinalioiit o" of the

water-jacketed tapi)iiig-liole. 'I'lie crucilile was mounted on .jack screws

having ;i ti" pla>\ and llie whole wa- c.irried on a strong truck running on

rails laid lengthwise lieneath the furnace, and extending eaci way. 'i'lie

ti'ack in front was covered with iron plates, that at the lia' k carried a

duplicate hearth, thus permitting a (piick replacement, when neces-ary.

The forehearth, ."> feet sipiare, '2'-(i" in depth, was mounU'd o'l a truck,

;ind w.as lined with red lirick. Slag r.an from the furnace into tiie fore-

hearth and thence into a large wheeled slag pot, which trapiieil ;i >niall

amount of matte: thence it dropped from a long iron spout into an iron

lineil water Iion, 4 '"eet lielow, where it encountered a strong stream ot

water liy wliicl; ' as gr.aniilati'd and washecl away to the slag dump.

.Matte from tlii> forehearth w.as run along an S ft. solid iron gutter

to a series of moulds mounted on a carriage, IS" wide ami I'J -S" long.

Ilach mould held 220 jiounds of matte.

Niimher 2 furn.ace was erected from jil.ans li\- Paul .lohnson, and was

Mown in on .Septemlier ."), IS'.Ki. It had a tuyere area of H' X lit".

The lower j.ackets were o'-ti" in height, and at the level of the tops of the-e

jackets the furnace cross section had an area of 1)4" X 141". .\t the le\el

of the feed floor, 1
2'-()" ;iliove the crucilile. the sect ion area was 72" X Ititl".

There wei.' eight tuyeres, each with thimliies, 4-7.")" in diameter, on

each side. .\ side tap hole and an end taji hole were provided, the latter

lieing the only one ii-ed. howexia'. I'his fiii-nace had a capacity of aliout

27") tons of ch.arge ]ier day.

The dust ch.nmlier wa- Imilt of lirick re-ting on a stone foundati<in.

It was 17.") feet in length, S f.ci in width, and 1(1 feci Ingh. The -tack

.Misiiart, l!i']u!il I'loviiicial Miiicraliitiist, IMHi, liilUclin :!, ]iii. SO-yJ.
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\\:i- liiiill (if ml liiiik, rotiiiii cm ;i unmilr fouiidMlidii : llic lop w.i- 177
I'm ;ili(i\c the l),:>c. ;m(l Iiciirly '.'(lO I'l rt iiImiVI' thr i'nriiacr-..

The icl'iiicrv, M- :i1 i-r-\ roii-lnictcil. w.i- .-i huililiiin (Id' X loo',

coiit.-iiiiini; ;i
! iiHl-dpcnilcd cMlciniiiM; runiarc, !(/ x ")!)'. iimiik wcmhI

fili'l, and a ic\cilirralury Miicltiiin luniacr, l;{' x 17'. Mdtli lurnarrs
Wfic liiiill (III --Ian fdiiiiilatidii-. They had a;i iiidcpcndcnl -tack
('•.") feci ill licifiht. Sulis(M|iicnlly, an additional liiniacc i,( cmcIi lypr \va>
installed. In lltOi .a >tr.ai«:lit line ddiililc licartli incclianical rci.a-tinsi

I'liniacc was cDnstnirlcd. app.anntly (li-.pl;iciii(r the two dldcr calcincr-..

In I'.MI.") a three deckecl .Meitdii calciner. !l' X :{")', was inlrddiiced,
fdr treat iiifj lead ores.

Tiie engine room was snpplied with the nece-s;ny lioihr and ciinine
(>i|iiipineiit. Hoot Mowers were ii-ed Id!' ihe iilast fiiniacc-, a niinilier

<i iildwer siipplyinfi air at 20 diinee- |)re"iire td iiiiiiilier I furnace.
The sampliiifi plant \va- in-tailed in a two >tdry Imildinfi. to'

X (>(»' ill are.i. For iii.atte sampling, a Hlake crusher. I.')" X •-'()" ai.d
Conii-h rolls. !.)" x ;>()", were u-ed lor cru-hiny;. Ore |)a-sed throuKli a
I'ra-er Chidiner-. 10" X IS" cru-her. and thence to roll- al-o 10" X is".

The fdllowiiiK are typie.d analyses df Silver KiiiM: cres, as treated in

nuinlier I furnace duriiif; the fii>l year of its operatidii'.

T.MU.i; I.

Silver King Ore, \n-.Uyses, 1896.

'"'"' (^o(i loco ti>-.-iii IC,..-,!)

^'"- :iJ:!0 JiiTO ;;:i.7()
'"^

•i'ii
i l-.'i'.i :; (»l) :!.()()

^}-^^' 2-:j7 i?i ij-.-ii

^'^' ti-lS (i'.U N.(ll sl->
•^•"* Il>il7 (.Ml ti.so s-iiO
^'•'•* 'elO l()-.-|0 7-JIJ V70
^>f<' 1-ot :j.,-i(i

^'"
•">()•> .,.-,(.! -J.JO j-:!0

^*-' :i.-,(i.-) <,z.* :;o(M)ez.* j-_'()su/,.* ;ij I )(),,/.*

In smelt iiifi:, alidut 10' ; df liniestdne was added to the charge. This
iiiiiestdiic was a very pure crystalline liine-tdiie, linuidht to the works on
.-(.AV.- froiii a |)iiiiit dii Kdotciiav lake, >.t niile< ahove Kaslo. The sl;iir-

* i'cr Kill.

' .Vnaly.scs ttivcii Hull. :j, B.C. Miiii.-icr (if .Mines' Kcpm-t, Isi.W, p. v.'.
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produci'd were very acid. The following are ty])ical analyses: SiO-,

41 H',; AhO,, iri 2.V;; Vv. 7 10';; .MnO, S 10','; ( 'aO, 11 14',';

.\(i. 7 '.•ounci's ])( r ton; (
'u, • 02.") ()•();{)','. The mattes contained 4.') ")0' ,'.

cojiper. and 17.") :{10 ounces of silver pur ton. A typical matte analysis

was: (11, 4;i()(l',
; Fe, l'.)-"';; S, 23-()';;; As, O-Oti';,; Sh, •.")(»';

;

Mn, 4-!)0';,'; /n, l-.j','; Afj, l-O',': An, trace (or 0-12 oz. per ton). Tin-

flue dust assays showed: Insol. :«-n' ,'

; (', 7-S';; Cu, (M2', ; As, :}-2';;

Sh, 2!)',; I'V.O;,, lO^:}','; CaO, 4- 7',,; M^O, :>-S';; M4),. I •!•',;

S, O-.")?','; ZnO, '\-V(; .Mn, trace; .Vg, ;?7-t) ounces jxt ton.

In (lescrihinK the ])ractice in 1807 with the lar^e fiirna<-e, Iledley ^ivcs

the t'ollowiiif; analyses; 'the ore was chi'.lro|)yrite, hornitc, tetraliedritc,

with a variable gan^ue. An averaRe analysis gave; SiOj, 'M'
', ; FeO,

H-.".',; MnO, S*;;; CaO,"','; MgO, 4' ,'

; AM),, lo' ,'

; Cu, 4';; S, :i-2'';;

the limestone contained 10',' SiO... The slag produced averaged SiOj,

4:<',; CaO, l.")','; FeO, 12'; ; MnO, 9';; A1,0,,, IS';. In the two

months' run that was being descrilied thev av<Taged 0;54.")' ; Cu and II")

ounces of silver |)er ton. The matte produced during the 60 day ])eriod,

Sept. .") to X(;v. ."), IS'.M), was 1,020 tons, averaging 49'; Cu, wet assay.

The concentration was about 14-2.") i)arts of charge into one of matte;

at times a concentration of 20 1 was attained. During this (iO day period,

14,()70 tons of ch;irge, of which 1,.")S7 tons were barren flux, chiefly linie-

stoTie, Were smelted. The coke varied 14-.")-10 of the charge, according

to the (|uaiity of the coke and the amount of S in the charge.

In 1S9S, when using custom ores, notably War I'^agle ore, which at

that time made 20*^; of the charge, the grade of the niatte fell to 2.j' ;

.

'I'his matte was crushed and roasted, and after groiiting with (luicklime

was recharged to i)roduce a 50', matte for the ruverberatory refinery.

-

The jjracticc in refining was to calcine one-half of the matte produced.

The first reverberatory was then charged with about S.OOO jiounds of

calcined, and S,()00 ]>ounds of raw matte, and 1,200 l..">00 pounds of (luart/,

or siliceous material. In 12 liours this would taj) a good bed of white

metal (alxuit 7.")', coi)])er) aiul form a slag containing 1 I-.")', coi>per,

which was returned to the blast furna<'e. The white metal w;is then

cruslicil and a portion, of it caii'iTi"il. The second revei'beratory w.-is then

charged with ;52.000 i)uunds of calcined and S.OOO jjounds of raw white

metal, with (iOO SOO ])ounds siliceous material. With the furnace in good

condition and all things favourable, this would i)roduce about !."> tons

of co])j)er in anode form in 24 hours. This anode copper averaged 97 OS' ^

coi)])er and carried 1500 SOO ounces of silver and .") •'{() ()\nices of gold per

ton, according to the ore treated. The slag from the second reverberatory,

carrying 12 10', coi)|)er, with some silver and gold, was charged to the

"lOlid. :ili,l Mill. Jour," IS'.IT, Die. 11.

Hcdlcy ill icpdit nf Miiiisirr of Miiirs for B.C., iMis, p. lOsT,
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first rov'Tlicratory or to llio lilns* funiMcc, it liciiis; i);irticiil;irly ili'>ir;il>l('

in till' latter iiiiilcr ccrtMin roii(litiiiii~. 'riii' aiKulf <ii|)|»'r \va- -lii|)|)(il

to the IV-ill)acii Siiicltiiij; ami liciiiiinn ('i)iiiiiany a! NcwarU, New .lrr>cy.

Ill later year-, reverlieratory I'liniace reliniim was discuiiliiiued and furnaic

matte was -hipped to tiie (Iranliy ('umpany at (Iraiul I'uik- for treatment

in tiie Hes-emer cdnvertcr-.

Tritil Smilli r. —'Vln' Hiiti-h ( 'olumliia Smelting and I'efininu ('mil-

pan>'. Limited, eoinmenced the con-t met inn <it' the works at Trail aliniit

()ctciliei- 10 ISlt.'i. The pniinoter and prineipa! uuiier \va- 1". Aiinii>t

Ileiiue. The fir>l i'uriKK c was fired in I'eliruarw iS'.ttl. to-, ird- tlie I'lnl

(if July li\e I'uriiaees were in nperatinn. 'l"he main liuildiii); was :il()

X (i()', and it (o\-eied the power plant a- well as the 1'iirnae''s, The

l)lant (iriKiiially in-tailed con-i-ted of four ri'verlieratories and one Ma-t

furnace. 'I'he reveiiieratories earh had a health area of It X --'
,

and a eaiiaeity of ahout 10 tons of eharsi' |»'r 'it hour-. The eh;irne

consisted of l'oa.ste(l and fireen ore. shifi. and lime-tone. The fuel nsecl

was wood, though -ome I'oal was al-o employed; this latter was hroumht

from .\nlhracite, on the ( 'anadian I'acitic Uail\va>' main line, to I!e\-el-toke

and .\rrowhe,ul li>' rail, and thence Ky scows down the .\rrow lakes and

('olumliia uver to the smelter at Trail, where it was raised ItiO feet up an

incline liy a -mall steam hoist ami (h'li\ "red to the -t(iray;e jiile. The furnace

wasa tO"circular water-jacketed Mast furnace, h.avins!; -i\ :>" tuxeres. The

feed floor was placed \'2 feet aiio\'e the matte floor. 'I'his furnace had .'i

capacity of 4.") ."i.") tons of raw ore pi'r 21 hour-. The coke u-ed wa-

lirouRht from rairhaven. \\'a-hin«;ton. and coniaineil 'JO L't',' a-h. V

small amount of limestone was added to the chtir(fe in smeltinii. Tin'

followiuK is an analysis of slag oKiained in is'.Ki: SiO:, I'i Iti' , : I'e( ),

\'2 !!»';: .\.1,(),,, U I'.l',: M^n. 1 d',', .\t thi- tinu' <ire wa- lirou«,ht

to the -inciter fro; i l{o-slan<l over a tramw;iy.

In IS'.K'i, a new '200 ton x\ ater-jackeled Ma-t furnace va- in-talli'il.

This furnace was '.iS
' X I'iO" at the tuyere-. The jacket- were ."i'-(i" in

lieijlht ; ther( were fourteen (i" tuyeres with thimhli's of -mailer -i/.e for

exiieriineiitinj:. The feecl floor was It feel aliovi' the matte 'loor.

<hi March I, ISOS, the Canadian Pacific r.iilway took over the

smelter at Trail, Since that time the plant li.as lieeu remodelle<l several

times.

The pr.actiee in ISilS was to stall or heaji roast the (ire, followe(l liy -iindt-

iny; in a water-jacketed blast furnace. The resultin<j low (jrade mattes

Were crushed and r(iaste(l in Uriickner cvliii(h'rs and a>;ain smelted. The
hiflli jirade liiatie wa- shipped to the I'llited State-.

In lilOl the |)lant consisted of '.i copper lila-t furnace-, A le.id blast

furnaces, 1 sofienin}i: furnace, 2 O'llar.a roasters, Ci Hriickner roa-ters,

' C'miIxIc ill Hulliiiii _', p. lit, licpon .Minister (if .Mines, B.C., Isiid



1(1 hand ina-l. i-, r,,f 1, a,| „vi-<. 21 rna-liiitj Mall-. 2 liiii.-kilnv and 2 hii(|i|rt-

tiiiu plaiiN. riii'r Will' al-ii 2 >alti|>liiiu iiiilU with a tnlal caiiacily uf
al"iiit l.'JOl) loij, (,r I, re p. r il.-iy.

'I'lii- -tii.lliT i> >till ill <i|i(ialioii ami a iiiinc ditailr.l cli-ciipii.m (if

tlic pK-iiii plant i- liivi'ii ill Cliaplcr I\' of ihi, irporl,

SiirUiiitiil Siiiilhr. Mciiliiiii v|,„ul(l he made cij' llic fact llial in jS'.l?

tlir I.c l{«ii Miiiiiid Cdnipanx inclcd a -iiii'liiiii> plant at Nuitlipdrt, in

lliiSlalrof Wa-hinnliin, \n iiral the iiii'- ir ilii' i,|. |{,,i |„i,„. ,,|- IJos-land.
Since llii- plant wa- iii>t loratcd in Canada, it i> not dc-ciilii'd.

\'(iii A mill Sim II, r. In |S!IS il,r N'aii Anda ( 'upper and ('xild ( 'onipaiiy
iicfian the crci'tidn of a Minllint!; plant at \'an Anda. 'I'cxad.-i i-land. to
tical lich (-(ippcr (.r.-^ dci-ivcd fnun the Copper (^ueen. Cornell, .and oi her
mines in the vicinity. Tlie j.laiit wa^ erected iin<|er the direction of Mr.
'I'hoin.a- Kiddie, '{•jie first furnace w.i- a 12" copper-lined cupola furnace,
liavint; .a daily cap.acity of .-ilioiit .>() tons of cli.arne. The cliarfiiny; platform
\va- I I leel .aliove the floor, 'I'he track pl.atform, in which ore \va- liroumlit
to the furnace, w.as .) teet .il.ove the clKirniiif; pLatform, 'I'he furii;ice was
connected with the (lu>t ch.aniKer Ky a non-e neck, :>(i" in diaineter. The
dii-l chaiiilier was a lirick structure, :{() fi et in leimlh, 10 feet in widtli,
and 7 feet in heijrhi. fitted with one lary;e iron door in the end. .and three
side d(.ors. to f.acilitate cle.aliinfj.

power was .supplied l,y all S(l H.l'. tuliul.ar holier. There wa- ;ilso a
Ht ll.l'. steam engine .and the necessary f I w.aler iniinp, .Mr for the
iilast was supplle<l by two Connersvllle hlowers, with 1

1" di-chartte;
coolinn ^\ater w.as sui)i>lied by a \" X S" .le.ansville piiiiip.

.\ wharf tt)(( feel in length, h.aviiif; 2:5 feet of water at its en<l .at low
water, was Imili in front of the works. .\ w.atjon ro.ad connected the mines
and smelter. The nature of the ground was such that an inclined Iraniw.ay
and hoist were reiiiiired to eonnei't the mine road with the njiper levels
of the siiieiiiii};: works. 'I'l, -,• levels, in mrn, were connected with tile

roa-lin^ yards .and limestone (iiiarry hy a trestle. Three Mn- (>.-• ore and
dump;ij':e for !.()()() tons of coke wre provided at the head of the i,. lined
Ir.aiiiway.

'i"he s.ainplinK works were located at rijiht an^h's to the ore bins.
They were e(|uii)ped witli a 12" X M" Ulak.' crusher, delivering to an
antom.atic sampler. The sample passed a pair of 21" rolls, .and finally

thniuti'h a grinder.

The ores treated Were a mixture of chalcopyrite and liornite. in a
somewhat siliceous fi;tiunic. The practice was to ro.ast in open heaps
and then to snie'.t in the blast furnace. The limestone iiM'd as a Mux was
obtained from a nearby ((uarry.

The funnice was first nut in blast on July 1.'). bSltl). Dmiiifr ihe next
ryh months, it treated about T),!)!)!) tons of ore, and 4.")l) tons of matte
W( re shipped to an eastia-ii refinerv.



Ill I'.MM a new 7"i Inn I'miKiri' ua- III iliil, 'I'lir |)laMl ua- nprraliil

JM'liiMlii-ally I'm the iii\l \\\n ;,raf-, ami appial- In lia\i' tinallv rln-ril in

P.MIIi.

(iiiiiilfii Siiiiltir. Till' -ini'llhiy; umk- nl' llir (iiaiil'\ ( 'mi-iiliilalril

Mniilit:. Slnrlliiiii. ami I'mviT < 'ciin|iaii>\ l.imitiil. an- Im^atril al < liami

lMirk>, I'lili-li ( nliiiiiliia. • irailiiiK Im tlir umk- wa- lir^iin in i >( Inlrir

1S!»S, anil rim«tMlrtiiill ripiiiniincrij iniliinlialrlN 1 liiiral'lil'. 'I'lir (ilaiil

WMs cuiiiiilrli'il in Auiiu~l. I'.MIO. ami ihr (ii~l riirnair \va- Muun in iliiiiiii;

till' lal'ir p.iil i>l' t lial iimnl L : I lie -in on I I'liiiiai r wa- Muwn in in < iili Jur

•<( llii -ainc year. Tlir planl lia- liri n rnlaitii'il anil iin|irii\ cil -cM-ial

lilllc- ilurinn llii' "Un-rrilinii; yral-. A ilclailnl ilr-ciipl inn iil' llir planl

i> (;i\r.i in rliaptrr \' 111' llii- irpml.

< I'lii iiifiKi,! Siiiillif. Till' Hiiii-li ( 'nhiniliia ('upper ('iinip;.ny roiii-

nirliiTil pii'parati'in> I'lir tlii'ir -liirltiT plant al Aiiai-nnila. mat- ( ucriiwnnil,

in t >ct(il)('i , IMtS. The planl \va- Iniilt umlrr llir ~upriiiilrmltiiiT kT thr

• li'-iniicr, Paul .lnlin-iin. ami \va^ riiinplrlnl louaiiU llir rml <>( \\u- mm-
miH). 'Tlir lir-l I'liinai-r \va^ a watcr-jarkclril -lark riirnari', I'J" : I'lH"

at till' tiiyt'Ti's, Tlifii' wnr tin :!.")" tiiy, •!•» nn rarh -iilr. It \va- liliun

in III! I'cliniarx- IS, IIMII. I'luni I"rliiiiary Is to I JiMiinlicr ill,

I'.HII, tlli- I'uniarr >llicltri| 117,077 InU- of nlT t'liPin wllirll urri' priiiliirril

H,7n tdiis lit' inattf.a->ayinn 1.") CiD' , cniii.'f.'J ti ninico ul Hold, ami 10 iiOll

ounces ol' -il\(r, TIicm' on- wire Motlie.loile ami Moiinilarv ore-, ami

some H'>l<l-<l":o"^'' '>y<-- I'oiitaiiiiii); NO W ,
Si( ».. utilizing: I In- lia-ir i-liarartir

of the Motlierloile ore. The larjie-t tmina^e \va- in I )erinilier, when
lH.OilS tons lit' ore were -iiielieil, ni\inii a month'- jiveraiie o|' fi'J'i loii-

l)er 21 hours. ( )n .laiuary 10, 1!K)2, this I'urnare -melted l-'iO tmi- of

ore. Johii-un n'wvs the followiiid as 1y])ieal ore aiialy-e-:

TAHI.i: ;i

.\nalyses of Motherlode Ores, 1901.

I lie n.h ill ( lie lirli ill , , ,

,. .-iilplmi- lire,
mill. Iiiiii'.

Cu ^N', JJ', --7',
.\ll Olio/. Oil e/. ()l.-|ll/.

A(j ."isu/. 01^(1/. ()-»:iiiz

Iiisul 'Js • 7 '

,

'','< 2 '

,
2'.t-s '

,

I'usi-il >ilira lt;i.t '

,
-.".I J '

, Jl -."i '

,

Iron :iJ-7', 11-7', 17-."i',

Lime .'lO ', P.i-s ', Hid ',

isiilplm.' .i-7 ', .">:> ', i:i-7 ',

The .Motherlode ores were found to he exeejitionally free from arsenic

luul antimonv.
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Tlif t'ullriwiinr iiri' ^oiiic sImk .'(niily^cs ol.taiii il during tlic lit-i vcir
of <i|Hi;ilicii of ihir I'liriiaic:

tamm; 111.

Analyses of Slags, (;rt>enwo(Hl Smelter, 1900-1902.

I! KM)

Nov. 7.

I '.MM

.\|)r. 1.

I<K)I

July 7.

I'.dJ

.l:ill iO.

^"•' 12-7 '7 MS',. ;«)<» f-; :!7s ';,
''• ^11 ',. '2:>\ •;. H>-:, >„ ji:, •

,

''•'*' -JO-O ',. .>.-,.7 '„ lO-S ',-, •Jd'.l ,
^'"

<'-i:i', \)-2:,' ,: o.|4', o:!.v,
'""""''I'' ll(Kt', -l!»(M»';, .-.li-CMI', l!MM)',
T(.n> oiv Mill hill ;ji.(:i 4(,j ;j,,,, |.,,

|'hi' aTiionut of coke u-cd Was ll-T) 12'.' of the wcinlit uf llii'or.'.

'I'hr lil.-i-t |.ic~Miic was II ounces; tlic ore column j.;tvc the hot icults
whin niaintaincil lictwccn 7 S feet.

A second fiirna<'( was erected aliout 1(102. .\ lie-semerizinn plant
w.i- installed ill I'.KU. The plant was entirely reniodelled in I!l(l7. I'lie

ivork- are -till in operatioii, and a detail d descripiinn of the pre-enl plant
is Kiven in chaji ',1 of this report.

Cnifloii ,S,<( .- The sine!ter at Crofton, on Usl.orne hay, en the
east coast of Vancouver island, w.-.s liuilt liy the Northwestern Smeltint;
and Helinin-t Conipany in I'.IOI. li was oriniiially conMruclid to treat
ores tiimi the I.enora and other properties un X'ancouver isl.and. .\ narrow
traiifie railway connected the mines with the smelter. Ore hiiis, |,(ilH) tons
capacity. ;ind a crushing and saniplin<>; mill were provided. The sample
mill delivered to the furnace hins, in.m which ore wa- tran-ferred to the
lumace in h;ind harrows. The power pl.ant included three 2il(l 11. 1'.

Iioilers, and one .-)()() II. 1'., IS" X 42" Corliss e,;^M,i,.. Thesineltin-pl.in*
loinjiriMd one l.")() ton water-j;i •keted furnace, one O.Vlon waler-iacketed
• upola. and a He-senier convert) r. Tiiere was also a Carrettson fmnace,
which was designed to smelt and convert in practically one oper.-ition.'

The c.-ip.acity f the i)|ant was 400 .oOO tons of ore per day, and provi-iun
was made for further expansion, when neces>ary. Tiie m.-iin Hue was
200feet i)i leuRtli ;ind 12 feet in width, and was i)rovided with ,ui exp.aiision
ch.amlier. The hrick stack was 12 feet in diameter and 12.") feet in heiirht.
liie plant was com])l.'te(l m l',H)2, hut lay idle for som.' ye.irs thiouKli
lack of ore.



Ill I'.tO.') it \VM-> ;iri|iiiri(| liy tin' l< 'aimi.i (DpiHT S\ iidii-ili', \\ ho

iitiliztil it III >iii(ll nti' t'iMrii Ihr li.it.'iiiiii .iiii<' iiinl I'rnin tlic Mniiiit Aiidnw

Iiiilif nil I'lilici' (if \\;il<- i-lnnil. < >rt' \v;i^ Imiinjlil In lln' -imlti r (Imk

ill liarnc.*; it wa> unloaili'il liy li> tmi ur.ili-liiiiki t-;, uptr.itiil h\- iwu duiikrv

cIiBiiio, anil loailid intii liiittdm iliinip rars. I.iiailril rals wrri' liaulid

li\ I :>()-liiii -aiiilli' lank lornnidlivi', nvir a uarniw ijaiiur track, In llii'

main ciir liin^. I'luni llit-f liin~ Ihi' nif \va> ilrawn tu lln -ample mill

ami lliriirr to llii- t'liMiaii' liin-.

Tiir ('iirli«^ cnKint' npcraliii a "(I K.U. (iiiirrator, wliiiii -upplicii

cuiTriit fur iniitnrs anil f'lr liiilitintJ, ami llic two ( 'onmi~\ ill"' li|o\Mr«

thai siipplii'il air to thr fiiruai'i>.

The >amph' mill was i'i|iiipp(il with HIaki' cru-hrrs ami roll-; \'c/.in

ami Snyilir sampiirs \mit ImiiIi u-iil. It wa- uprrattd liy an diilrii'

motor.

Thr lar({i' I'la-t fiirnari' \va- H" X ll'i't" al lln' tnyrri'-, and ua- u-id

for >nii'lliiin iiri'>. Thi- (larri'lt-on furnari' \va- ori(iinally dc-in'i'd to

-ini'll ami lonvcrl in prailirally our opi'ralion. It \va- Imill in \it|oria,

and wa-i providid willi roppcr jaiki't-^, of wliirh II wcrr placid on lach

side and three at each end. It \va- surrounded liy a .viml lio\, and liieie

were Iwenly-six 1 -T.")" tuyeres on each side. The erucilile was al-o |iro\ iih d

\\ ilh tuyeres, 1" in diameter, for deliveiinn air at hinh pre»ure. The opera-

tion of this furnace as a smelter ami converter comliimd was not -ali-facmry,

and it was .altered to .adapt it to the re'|uirements of oidinarx -miltinu

pracliie. The -iiudl 'M\" waler-jackeled lupola w.is used oi c:-ionally

for remeltinj; inatle or for smelling "re.

The converter plant compri-ed one -land and four -hell-. The -lulls

weie S4" X 120" howls, having a capacity of l."> ton- of copper fmni I i'
,

malte per 21 hours, .^elected -tiiceous ores from the Mrit.innia mine w .e

U-ec| for litdllH. rhe convener, .-ind >e\'eral elev.atol's, were opcra''d liy

hvilraulic power under '2'2't pounds pre--ure. -upplied Ky .a Sinilh ile

pre—ure pump.
The fdllouinj; are v^'^'H ''.^ llcdlev a- lypical anal\-e- of ma'erial-

used al this -nielier in I'.MIT:
'

' Milling :iMi| Mcl:il|iiif;ir:il Imlii-I rjr^ of ( ':in:ul:i, Mini- Hrriiirli |iulili,:iti(iri Nil. Jl,

p. J.il.
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siipcriiitdnl. IMC (if Mr. Tlionias Kiddie Tiic oriKinal ((luiimicnt consisted
of oiii' I.Mi !.„, w;itcr-jackctiMl i>last funmcc, toKctiicr witli ;i compictc
sMiiipliiiK

1
:ml, stonijic l.ins, power i)laiit, and extensive roast yards.

Siil.se.iueiiiiy an additional furnaee was added. AlthoiiKli the plant is

mi ill actual operation at tlie time of writing, it is expected that it will ho
working again within a short time. As the i)lant is one of the mo-t im-
portant on the Pacific coas',, and as it is still complete and ready for oper-
ation, a more detailed tlescripticm is given in chapter VII of this report.

A'((w/(-o/>.s' N,/((//rr.—Tlie Kamloojis Mines, Limited, who were oper-
ating the I-on Mask mine, near Kamloops, H.C, installed a small water-
j.u'keted l.L.st furnace in 1!)04. This furnace was 3(i" in diameter, with
an H ft. shaft, and u l.ell-hoiii)er feed. There were three jackets, each
feet in height and jmnided with two ''" tuyeres, six in all. Air was furn-
ished l>y a small Hoot i)lower. Provision was made for heating the blast
hy passing it through a large i)ii)e, which completely encircled the down-
comer for the waste gases from the furnace. This downcomer was carried
horizontally from the chamber at the top of the furnace to the stack,
some 2.5 30 feet distant. A centrifugal suction fan was used td
maintain a draft. The furnace was in l)last for a short time. It is said to
have had a capacity of al)out 50 tons of ore per chiy, in addition to fluxes.
In all, about 2,6^4 tons of ore, containing about o^; of - .jjper, were treated
in this furnace during the time it was in operation.

AixUrmn Oil .S««7/cr.~Mention should also be made of the experi-
mental work of the Dominion Oil Smelting Company, of Vancouver. In
H)l«) they erected an experimental oil-huniing furnace in the building of
the old smelting works at Van Anda, Texada island. This furnace was
based on the jiatents of James J. Anderson. As the result of a series of
experimental runs, the original construction was remodelled. The plan
and section of the remodelled furnace are shown in the adjoining sketches
(Figures 1 and 2) and will serve to give a general idea of its construction.
The furnace is essentially a reverbcratory furnace with a shaft-furnace
stack sui)erimposed above the distal end. Further details will be foundm Canadian Patent Number 104")r)3.

^

An exi)erimental run was made under the supervision of Mr. Thomas
Kiddie, M.E., of Vancouver, in July, Kill. Mr. Kiddie reports that the
cost of oil c(msumed should ajjproximate 30 to 35 cents per ton of ore
smelted, and he estimates the saving of labour cost at the furnace at cents
I)er ton of ore smelted. Tiie cost of oil per barrel is not stated; it would
l)robably be around 85 cents.
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As ;i result of tliis run, Mr. Kiddie made sever;d ree()iiinieiidati(»ns

with renanl to reinodelliiiK tlie furnace. After lieiun remodelled ahtufi

these lines, a fuel cost of .'j:?
• (j cents jier ton was attained, Mr. \V. ('.

^^\

s, „ir ,.r h; ,-i

|T^ ^
f-hJ-

ta o L-ii I

\

fir, B'lck

Chromw Bneli

r,rt Brick

y

/ ii
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J
I'k;. 1. Anilrrsiin nil liurninn roppiT lil;i-t furniirc.

\frti(:il scitiun tliniuuli ^hatl :iml hurncr.

Thomas, metallurRist, of Vancouver, lieing in charge. Tliis run took i)lace

in Xovemher, liUl. So far as I have been ahle to ascertain, no further
experiments liave been made.'

'.Sec Htport ot the liurcau of Min. s. liritisli Culuiiihiii, lilll, pp. lllli.
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CHAPTER II.

CANADIAN ('(il'l'KH COMI'ANV.

Ini iiiiP(iii\TliiN.--Inini|>i>nii(<l ,l;miiary (1, ISMi, uinlcr tljc I;iws nf tin' Sl:ilc of Ohio,
l.icciiscd 1,1 (ipcratc in CumhiLi Ipv spcciiil Ait of l':iili:iinciit. Autlioiizcl lapitul,
.«•_', .".(Ht.iKH) ill ^iKiri'sof SKMIcuch. All issued. I'nsiiluil, .lolm Lawsiiii, C'(i|i|)(T flilT,

OiitariK; Vin-I'ri :<iili id, \\. (1. SlminliliT, I'opiicr ClilT; ,S'.(T(/m7/-7V(i/.si(/-, r, .laiiicn

I,, .\sllcv, i:i lAiIiailw riiici', New \u\k: Mitiilliiniinil EiKjinnr, 1). II. Hidwiic,

Copper C'lill: Chiif KnriiiKir, C K. SylvcstcT, Copper ClilT; dun nil SuiHriiiUinlnit,

J. L. Apiew, Copper CliiT; A.isi.ilnnl In llii I'n.siiliiil, A. i). .Miles, Copper ClilT;

Siiiu riiilt mil III iif Mini K, ,1. C. Nichols, Copper ClilT; SaiHniilimkiil iif Smilirr,

William Kent. Ilnul Ofiir, lO'.l .•Superior St., Cleveland, Ohio, I'.S.A; Mine and
Siiiillir Offii-i, Copper ClilT, Ontario. This Company is controlled hy the Inti'iiialional

Nickel Company of New Jersey, thronnh <mnersliip of practically the entire capital

stock.

Ciiicral.—This Conipiiny is the largest pi-oduccr of nickel ores in Uic
world, and is also an important (•o|)i)cr producer. The ( "ontpany owns largo

aretis of mineral lands in the Siidhury district, Ontario, and holds
mining leases on additi(mal areas. It also owns the Alexo mine on lot I,

eoncessi(m III, townshij) of Dnndonald, in the Porcupine Mining Division.

The i)rincipal mines operated hy the Comijany are the ( 'op])er ("lilT (now-

idle), Xnmlier 2 mine (now idle), Creighton, ( 'rean Hill, Stohie (now idle).

lOxtensive development work is now under w;iy, i)rei)ar:itory to reopening
the old Number 3 mine, now the Frood, on wliich one of the largest ore
bodies of nickeliferous i)yrrhotite yet discovered has been located and
proved by diamoml drilling. A (jiiartz (inany at Dill, about 1.") miles soiith-

etist (.f Copper Cliff, siii)plies silica for use in the converters, there being
no jivailable siliceous coi)i)er ores. The C(mi])any owns and oiierates the
Ontario Smelting Works at Coi)i)er Cliff. This smeltery is e(iwii)i)ed with
six ")()" X 204" water-jacketed blast finnaces, df abtmt 400 tims cai)acity

each; two Stejjtoe reverberatory furnaces, hearths lO' X 112', coal dust
fired, for treating flue dust and fine ore; four Wedge roasting furnaces,

each with 7 hearths and 22'-G" in ditimeter; the converter ])lant consists

of .") stands and ."> shells, besse. er basic converters, of special design. These
basic converters are each 37'-2" in length an<l lO' in diameter; the
shellsare opertited by hydraulic machinery, oil being used in ])hice of water.

The Cimipany also owns and oitenites a small silver smelter, treating
ores from the Cobalt district, Ontario.

The other ])ossessi(ms of the Comiitmy include abotrt 20 miles ot

standard gauge railway and opertiting e(iuipment, and a hydro-electric

iiislalialion at High Falls, on the Spanish river. The latter plant is o|)er-

ated by a subsidiary corporation, the Huronian Power Com]xiny.
3r)7S:j—
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ONTAHIO .SMKI,TIX(i WOUKS.'

Lm<ili<„i.-T\\v siiicltinn works arc lo.'ati'd jit CoppiT ClilT, Ont.-irio
nhout 4.r. miles w,>st of Su.il.ury, on the "S.k," l.ran.'h of the Cana.lian
Pacific railway.

///.s7r»//n;/.—The first l)last furnai'c was installed at the oUl, or Kast
smelter, in ISKS, under the dir.-ction of Dr. E. D. IVtors, Jr., and was l.lown
m on Deceml.er 24 of that year. This furnace was a KHMon HerrcscholT.
A second furnace installed in the same huildinj? was hlown inon Septemlpcr
4 ot the following year. These furnaces were operated for som<- tiin.'
on or., ohtained from the Copper ClilT, Stohie, and Evans mines. I,ater,
on- was received from Number 2 mine and from the Frood. The op.niiiK
of the CreiKht(m mine in 1001 ami the increase.! supply of .)re 1...1 t.) the
ndditDn ..f three other furnaces lietween the years lilOO 1!K)2. The first
lu'ssemer plant was comm.^n.'ed in ISyi an.l" conipleted in .lanuarv .>f

the followiii, year.

In 18!)i), (hiring the superintendence of James McArthur, the West
smelt.T was ,.re.-ted near Number 2 min... This smelter at first .•.mtain.^d
only tour urna.-es; soon aft.Twar.ls f.)ur a.l.litional furnaces wvu- a.l.l.^d.
The .)1.1 .)r East smelter susj)ended operati.)ns in 1!)02.

In moo the Ontario Sm.^lting Works were erect.>.l by the Orfor.l ( '.)pp.T
Company, a ompany dos.-ly ass.i.^ated with tlie ("ana.lian Cop])er C.)m-
pany and one of the corporations included in the amalgamation in 1!K)2
by which the Int(>rnati.)nal Ni.'kel Company took over tlie int.T.^sts .)f a
number of .)th<-r niimir .•.)rp.)rations. The first site of tlie Untari.) Snu^lting
\\orks was a sh.)rt distan.u- w.>st of the Copper Cliff mine, nearlv a mil.-
from th.- West smelter. This plant was erected at the time .)f the a.hipti.m
of a n.'w metho.l of increasing the grade .if the matt.-, bess(>mer .-.inverters
having hith.Tt.i li.>en use.l f.ir this purpos... In this jilant low-grade matte
was ground in a ball mill and roasted in l.iiig cal.'ining furnaces of th.- Hrown
type, an.l th.ii resmelt.-d in brick cupolas to a matte containhig 5 S'c
of iron an.! aiiiiroxiinately 7.")',' of copper and nick.-l.

In 1<H)2 th.> Int.-mat i.ma 1 Nickel Coniiiany was organize.l un.l.-r the
laws ,if tlie State of X.-w J.-rs.-y to take .iver the int.-r.-sts of a nunib.-r
of mining comiianies and sm.-lter conipani.-s .iwning proii.-rti.-s in Canada,
Init.-d Stat.-s, (;r.-at Britain, ami New Cal.-d.mia. Tliis amalgamation
mclu.l.d the pr.ip.-rti.s ..f the Cana.iian Copper Companv, the Orford
Copii.r Comiiany, tin- Angl.i-Am.-rican Iron Comp.anv. the Vermili.m
Mmnig Company, the Am.-ri<an Nick.-l Works, the Nickel Corp.irati.m,

' The author is pailicuhirly indcbtcl to Mr. IJ. II. Hrowno for i.iforiimtion un.l lussist-
ancc « li.M tliLs ,hu,)t.-r «;us l„.i„K prepare.!. Tlie .Iniwirurs have b(-en prepare,! from plans
supplied throimh tlu- courtesy of the \ ie.-l'r.-i.l-.t. Mr. U. C. .--;.l;v>mht>r, at,.! Mr Browne
Ih. plates .are from [>' uloKraphs l.y .1. .\. M,I>,n.iM, of Sii.Iburv-; Plate II hasbe.-n eopv-
righle.1 by Mr. Meronal.l, ami is published bv permission



I,imitt'<l, 1111(1 the SocU'ti' Minii-ri' ("iih'dimici.iir. This coriioriiliiiii Dpcralc-i

its ('iniiiiliun business under llie charter and title nf tiie ( anadian ( 'opper

Company.
In tiie ineantiiiie, the new nietiind of raising? llie >jradi' of the matte

jirovinn unsatisfactory, it was decided to iiuild a new smelter, iiicor{)<iratiiiK

a number of improvements

—

tiie result (jf the exjierieiice gained in the

earlier ojierations. A site was selected on a hillside, about half a mile

from the now old West smelter, not far from the ori(j;iiial l'".ast smelter,

but on hinlier Rround. These works were completed in I'.MM. Diirinn

the period of construction, both the West smelter and the Ontario Smelting

Works were badly <laniaKed by fire, greatly interferiiiK with the work.

For a period of six months preceding the completion of the new works,

the ismelter of the Mond Nickel Company at Victoria Mines was leased

and used for t)essemerizing low grade matte, ))endinp; the completion of

the coiiverter plant at the new smelter. The new i)lant contained two

blast furn.'iees of about 400 tons capacity each. In 100.") it was again

enlargetl to a capacity of five 400-ton furnaces, and the converter plant

was installed in a separate buildinR. This converter plant consisted of

10 stands and shells, Allis-Chalmers type, 8' X 10', using a siliceous

lining, capacitj' about ii-7 tons of bessemer matte without relining, according

to the grade of furnace matte ciuirged into the converter, .\fter conducting

ii series of experiments, these converters were discarded in HMl ami .')

basic lined converters, a modified form of the Peiree and Smith basic

converter, were installed. The new converters h;ive i)roveii very satis-

factory and the operation of C()nverting ha- been much simplifie(l by the

change.

In HUl work was Ix'gun on the construction of two Slejitoe rever-

beratory furnaces, licarth area 19' X 112' each. These furnaces

are fired with coal dust blast: the first one was blowr "ii near the end of

December, 11)11; the second in 1912.

In 1912 a new blast furnace and the foundation for a third rever-

beratory furnace were aihled to the smelting equipment. Four standard

seven hearth \\e(lge roasting furnaces, each 22' (i" in diameter, were also

under construction late in the autumn. All the new plant will probably be

in oi)eration early in the j,iesent year (19i;}).

(Uniml SUitemcnt of Equipment.—This plant, as at present constituted,

is ccmsidered to be the most comi)lete and • ui)-to-(lale' plant of its kind

in the world. The equipment hicludes six water-jacketed blast furnaces,

live .-)()" X 204", and one .50" X 240", five basic c(mverter stands and five

shells, 10' X 37'-2", liydraulically operated with oil instead of water.

There are two coal dust fired McDougall reverberatories , hearth area of

each is 19' X 112'; .nnd four Weflge roasting furmicos. The mechanic:!!

and ccmstruction departments are equipped to handle any work that

may !)e required at the plant. The sliops include a foundry, car and
carpenter shops, machine shop, boiler shop, pattern shop, and storage.

:J5783- -41
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TIktc arc also a iimnlitT of warrhouscs. Tlif pnwiT i^ clrctric, a Iraii"

Utruur station l.fiiiK l.)c;,.(<l at the \vi>rk-«. An auxiliary strain ))lant i^

instalii'<l for .•nuTUfncifs. TIutc arc cxtcn-ivc roa-l .\ar:is al.oul half a

niiU- from llif smi-ltcr an<l lar«<' storaKi- l>ins at tlic smelter, al)ov.' the

level of the eharjsiiiK ll""i'- 'rraii-|)ortation is provided hv stamlanl

Ka\i(je railway tracks on sevi'ral h'vels, and l>y electric liaiilaKe lines on the

eharninK tloor livel and on the converter floor level.

Sim III r Sil,. Tlie site of the present smelter was chosen after very

careful contour surv.'ys had Keen made of all available nmund. The

nature of the nnnmd made it neeessarv to design thr' plant for the ino>t

efJicienl haiidlinn of su|)plies and products on a site wIhtc the dilfereiiee

in elevation would he (>7 feet between the toi)s of the stora^je bins and yard

(trade. I'rovision has also to be made for a slan dinnp. A reference to

till- accomi)anyinK IMate II and to the stround plan (Figure ;<) will show the

general arrannei.ient of the plant. The stonn^e l)ins. dust clmmix-r, stack,

sampling luiihliiiK, and laboratory are all bunt (m solid rock; the furnace

building, the reverberatory plant, the steam pi)\v.'r hous;-, and the ele:'trical

sub-station are partly on i.uk, an<l partly on I'uilt grouiul. The other

buihlhigs, diietly shops and warehouses, are on built ground, nuuh' l)y

pouring slag to a (h'pth of 7 20, as the nature of the topography re(iuired.

Oir BIiix.-~T\h- ore buis on the side hill al)ove the furnace buihling,

l)arallel to it, and 200 feet distant, are of massive timber construction,

with bents r-sting (m mas(mry footings at (j ft. centres. These bins are

700 feet in length, lio feet outsi.h- width, 30 feet inside width, and :52 feet

in lieight. They are sulxiivided into pockets of different lengths, accord-

ing to tlie material and (piantity to be handl.'d. They carry two standanl

gauge tracks at b') ft. centres. They are covered with a running shed,

.sheeted and roofed with ,;/' asl)estos Imnber. and have a continuous

louvre ventilator. The total storage capacity is al)out 400,000 cubic feet.

The bin bottcmis are tiouble hopi)ered, with curved bin gates cry ti feet,

directly over the charging tracks. These gates are a • ated tyi)e,

convex on the under side and hantl-operated by gear er- s. lieneath

the t)ins, on the level of the ( harging th)or, run the two
,
.irallel tracks,

:5()" gauge and lo ft. centres, on which the charge trains are operated.

These bins receive ore from the roast yard, green ore from the mines,

slag and scrap from the furnaces and converters, coal, coke, (piartz, clay,

and limestone.

.At (me end of the bins is a set of :}-ton suspemU'r track scales, one on

eacli track. The beams anil the office for the wi-igli <-lerk are placed

between the tracks. A similar pair of scales are also installed near the centre

of the bins. He e the scales are small open bms, hoUling ore or other

material foi adjusting the cumpuneiits uf the charge.
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« !

At thi- new n •

jilmit, Ht(iiM((i hill., i

hav«' Ih'ih iii«tall«-(l.

Furnncr Hn,/>li

418 feet Itmg, rtith

»ith\ It lie- parallc

•rhrratory huildiiiR, alumt V'*) yimU .-axt of f»M> main
7,5(M) toiiH laiNMity, for li.ildiiin ore, flux, and coal,

The lilaHt furiiHcj' huildiiix w >*<> f'ct wide and
1. n-to, ;{0 feet wiile and 2H() f.-ot limn, on tli. ^.uth
•o i'.i» ore biiiM ami al>out 2(H) feci away, ihw sulv

wall m t.uilt of hric'k, will, hf-nvy pila.fors, which carry ono track of th.-
cranc runway; arc'> d
ct'iitn'w. 1 he t>alaj

bctwocii the fur <

above t\w gcnci;

with rcinfon cd i

carried up 8 feet ji

The furnace '
i

The raise<l porti( ,

foumlations for ti •

the charKe floor •!.

filled with concrete,

concrete fl(K)ring i« <

width of about 9 ft

ti;

I

.

i;d th

Tied I

iys, 8 feet wide, are placed in this wall tt 20 It.

' ''uihliiiKisof steel construct ion. In each space
1 n of the roof, 12 feet in width, is raised 2 feet

,
rovide for ventilation. The roof is . ..veretl

. A monitor, enclosed with louvres, i- al«o
iain roof vround each furnace,

.cet ab )ve the slag floor and 20 feet wid.
' -^1

. lusonry walls, which form the
t is, and for the columns which carry

. The space between these w ills is

is also floored over with concrete. The
•• tlie matte tlooi on steel columns to a

Tl.is jorr. a continuous tapping platform and
furnace runway. The charginR !i or is 35 feet above the matte md
sUiR floors and 25 Wet above the f.-nvice floor. This floor is 30 feet in
widt!) and is built of reinforced concn-te, carried on heavv steel framing-
the sides are .sheete.l u]) to the roof, forming a separate enclos.ire.

The raised furnace floor divides the furnace building longitudinally
into three se< lions. At the back of the building is the slag floor, 33 feet
wide, s.-rved by tw. standard gauge tracks. In front is the matte floor,
also 33 feet wide, and served by two .50-ton 5-motor Morgan electric
cranes, 32' -10" .span and 20-ton cajwcity. The motor- are vari:tl)le speed
induction motors. A standard gauge track enters the building at the
west end, on the matte floor, and runs for a distance of about 80 feet.

Comcrtcr Jiuilding.—Thc converter building lies parallel to the funiace
building and about 60 feet away. It i.s of steel construction throughout
with special bracing to carry the h.>avy travelling cranes. The raaiii
building I.S (JO feet wide, .522 feet long, and measures 47 feet from the
floor to the roof trasses. On one side is a lean-to, 30 feet wide and 392
feet long. A monitor, 24 f.et wi.le and 8 feet high, built with louvres for
v»-ntilation, runs the entire length of the building except at the end
bays. The roofing is of reinforced concrete tile, the sheathing is gal-
vanized corrugated iron over the main part of th(> building covering the
converters: at the relining end the greater protection against cold is given
by a sheathing of cement plaster on metal.

This buiiding conlains two departments, one for drving quartz and
rock fluxes, and one for blowing the five basic converters.
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The IddwiiiK ciiil i>f the luiililiiijj i> judviilcd with :i ciaiic \v;iy <if

')'t' S" siiaii. It is scrvi'd hy two .')()-t(iii, o-inotur, MtirK:iii clcclrir crjiiu-*,

<t|iii|)l)('(| with vaiiahlc spccil inihictinii iiintors. 'I'hc iimtor spcciN on
these cranes are a hllh' faster than the iimtor speeds of tlie eraiies in the

furnace ImiidiiiK. The main iiiti,t (in each of the^' eran^^ is capaMe of

hftiiiK at the rale of IS feel per minute; tlie auxiliary iii)i-t at 'M\ feet per

minute, and the l>ridne travel is at tlie rale of 200 feet per miiuite.

hcirrlxriiloiji JiiiililiiKj. This Iniildinn hi)U«es the reverlieraldry

furnaces and the coal erushinn plant. It is ideated ahout diie-fuurlh

mile east of the main plant, on the .-ide of a hill. Mack of the Imildinn
the storani' hins are serve<l hy the IiIkIi level railway line. The slajj and
matte cars enter the huildiiin at yard level, throunh tunnels in the fdund-
ation. The site for tlie Imildinn was jm-pared hy eleariiiK the rock on thi'

side hill and then iiuildinn forwiird .-i platform of poured slan- Concrete
retaining walls were built in such a way as to leave space for three tunnels
to enter thi> slag foundations at the yard level, one lietween the two
original furnaces, and one at either side. .\ light trestle, alxiut 14 feet in

height, was built, leadnig over the fdundations, and from this slag was
jioured hetween the retaining walls. In this way a soMd block of slag,

about 12" thick, was formed beneath each furnace. On this foundation
the furnaces were built as described below. This loundatiim was extendeil
to pi )vide for the third furnace, the const met ion of which was started in

10I2.

Ekvtrir Siih-ntation.- -This building is 92 feet in width and 224 feet in

liiigtii. The fdundations, walls, and floors are of concrete construction;
the root is of hollow book tile, covered with tar and gravel. The roof
trusses are of steel and are carried on three rows of columns, two rows
built ii to the opposite parallel concrete walls of the building, antl one
row down the middle. Two parallel runways for two 10-ton hand-power
cr.nies iire carried from end to end of the building on the walls and on
the middle row of columns.

This building is the mahi distributing station of the ('oiii|)any's

electric system. It sujiiilies motors, in the building itself and elsewhere,
having a total eajiacity of over S,0()0 H.l'.; in a(hlitioii, power for the
arc .iiid incandescent lighting in the two smelters, the shops, oHiees, and
ill the I,cm of ('o])i)er ClitT is sent out from this station.

.Mo-; of the circuits in the furnace and converter buildings are placed
liiidi rground in fibre conduits laid in cement. The other circuits arc
e.irried on aerial lines.

The transformer rooms and high tension switch tower are arranged
.ilong one side of the bniltlijig. antl se|)arate<l by fireproof walls.

The ('(luipnient housed in this building is as follows: four banks
of tran.sfonner.s, three to a bank; eacii transiormer iiaving a capacity of
<it)7 K.W. 3

),00(), 2,400 volts; one bank of three transformers, eaciriT.^
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K.U. 2,»(HI .„.. V..1I-.. TlM-f lall.T supply tlir nimnl f..r tl.r n.MJ..ritv
..I 111.. iiM.l..r> .M.i-i.l,. III,. iMiil.lii.K, whirl, ..p.T:il,. at .m(1 v,.|t.. TIhiv
is al.-o an H-paiifl swili'lilioanl ami a >t.iiaK<' l.alt., y.

Till- I'liniiH' r.».ii. of iliH iMiiMhiK ronlains ||„. priiuipal Mnwinn
••MKiiM-s, a lai-Kc fire pump, ami Iw.. Miiall KriuTat.-r-. Tli.. l.|uwi„K .••.(tim-
ar.' .irsmh...! u.mI.t that l.ra.JinK un pa^,. ».•{; t\„. (i,,. ,„„„,, j, ,i,.„,,.i|„,|
in nmnrxinii will, il,.' wat.T sc .i.r aii.l lire pn.t.Mti.m system.

Dir.Tt .iiirvnt f..r (.piraliiiK Hh' clrciii.' |..,„in„ti'
'

that aiv um,|
<mth.MharKii,n;ti,.urisK,.nrralc.ll.y Iw.. 10 K.W. Allis-( haim.Ts Uull.nk
n.'.tur K(.|,..|ator s,.|>. The mot.u- is ..p.-ralr.! i.y an altcrn.ninK 'iinviil
at ...>(l veils, 10 amp.rrs; thr K<'iHTatc.r .h-livcr- diicct .unvni al '.-.(I

v..ll_s an.l 100 amiMivs. ( ),„. ;{() K.W. m..i..r K<H<rat..r s.t i;,kii,K nun i.i

ill ....0 volts, »0 amprn-, an,! .h^livrrinii dim't .•urnnt at IV,!) volt. '.Ml

!imp.rrs, wh.ii iui,iiinK ;il I, -'00 r.p.m. i- also avaiial.lr.
Onr KMI K.W, fiv,|.icncy chanRvr, chjiiiKinK the 2:. .vlr . urnnt In.m

Ih.. transP.rm.Ts to a (iO cyrl,. ..urrcnt for us,, in th,' arr lamps is phi Im this l.uihln.K. .V1.0UI .V. ,.|,.h.s,.,l ar,. Lamps an- uscl lor linhlinK the
iMuhlinKs an.l s„„.lt,.r yar.l, an.l •.'.-. aiv suppli,.,! i„ ,|„. town of Copprr
< lill for street linhtinn.

A eomplete system of ele.lrie signals, with KoliKs ail.l eoh.ureiiliKlil-
.onneets this l.uihlinK will, th,' furnaee floor and the eonverter pulpit-
Hy this m,'ans the operatiiu, of the various l.lowiuK engines .•.an la-quieklv
adjusted to meet ehangi'd reciuireiin nis.

The sul,-.statioii huil.liiiK is heat.d l,y air, whieh is l.lovvn over hot
st..am ,a,ils I.y a motor driv.a. fan an.l distril.uted t.. the ro..ins throuK'i
ducts and Hoor registers.

Siiiiipic Mill. -The >aiupl,. mill is a lhn'e-st.,iv l.uil.linn, :{()' X »s'
placed near tli,. east end of the furna.a. l-uildinn. 'I'he upp.T floor is

on a h'v.'l will, the .'harKini? H.M.r, with which it is .a.nnected l.v a track
taUKcnt to the curve at thise„.l,.f the hell line .'harKinK tra.ks, and cani.-.l
to the mill on .a trestle.

Ill th.' l.uildinK tlicre are 24 wa.o.h'n l.ins, will, the tops on th.. l,.v..|
of fh.. charnu.K floor, t.. which cars ,,,n !.. haul.-.l l.v an el.-ctri<- l.„-..m.,tiv
and dumixal .lirectly. These l.ins .lisehaiRc throUKl. cl>ut..s to th.- . rush.T
"•""• " ''• '^ r<'ccivc.| in small .-ars and tramnic.l to the crusluTs as
requinal.

The ore is receiv.-.l from th.- min.-s ..r roast vards in tniin L.ad lots
A 200 pound sampl,. is t.-.k.-n fr..m vm-U ,-ar ..f a train an.l th.- whoh- lot is
sainph-,1 toR.-th.-r. Th.- s.-impl.- pass.-s thn.uKh a (lat.-s Rvratorv crush.-r,
.JO siz.- 1). which .r.ish.-s t.. O-.V siz.. A Sturt.-vant sainpl.-r ,-uts .„„-
fenih, which It ,|.-livers into a samph- l..,x; th.- .lis.-ar.ls pass t., a l.iu
I h.- sampl.. sul.s.-.,uently passes a .'i" X (i" Mlak.- cru.s|,..r. l.r.-akiuK I"
<)-.. an.l fh.-ncc ..v.-r a riffle sami.ler cuttinj; n,,,:-h;Uf. T!i^ s.-tmp!c
1.S pa.s.s,.d to a -.i" X 7" Dodg.- .rush.-r an.l Ihen.a- to a .l..n.-s rime .-uttii.K
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'"'• l.;il l,,- imal siii.|.l.- is then >rni (., (|„. l.u.UiiK r.M.ni u li.rr it i-
inalitl ill l.ilMir.'itiiry piilvt-riziTs.

All .liM:ir,l, |,:„s ((. a ccmuiioii l.iii at lli. hiitl,,,,. nf il„- iMiil.liMu; from
IIM- l.iii tl... ar- lomlrii into rcKuhir luin.„ - .imiKiiiK r,,rs „n,| I,..„|.,|
<• 'I,., rlmrnini. iloor hy ..„ ,.1... iri, .i-vator ,t llir ,,,1 ..f H,,. |,uil.|i,m,
I 111- .levator 1- ,,|m, um',1 for lifiinK I" th.. .•rn-hinK II... • aiiv sam|)!.- liiai
may arrive on (lie yanl level,

l'..\ver I.I o|),rate the plant is vU|,).Iim| l.y ni..t„r«; ;i j,', II,|'. ni.,i.,i
i> uv,l for the .rn-hers ami ..j.vator, a :. II. 1>. n.ot..r o|.. rat.s Ih.^ sniall.r
liiai'liiiK's.

I.nhomluni. This l.iiihlinK i> of e.mer.l,., l.ri.k, aii.l>l..l .ot,-lni.ti,.ii
Willi a roof of Look tile rarrie.l on >te. 1 tni-so. Th.- l.iiihlin^c i> ..niv ..i,..

-lory in heinht, l.ut there is » !l ft. l.a.M'menl; it ...v.i. an ,iv, ..I
•|»' X 7!!'.

Th.' pritieipal room is the analysis room on the main floor. :V2' X 10'.
i'his room is open to the roof ami is venlilate.l hy means of ,.|. , tri.'
fiUis set in l.uirs-eye win.loWs in eaeh Kuhle. The h.KMl is of .|..xvn
-Iraft eonsira.ti.m, with top li^ht, an.l i> made wit! nerete l.ase. an.l ir.-n
Mml Klass si.hs ami top; draft is .suppli<.i l,y a siielion fan in the l.asemenl.
I'.leetri.- h..l iilales are used, the temperature l.einn •"litrolled l.v a rheoMal
m which pluKs are inserted. Kithi-r a.vtylene ^as or gasoline gas ran
l.<" used in Himsi-n hurners where a iiealinn llaine is ri'ijuired.

A narrow liallway at either end of the main working room sejiarates
the other smaller rooms, of which there are four, two at each eii.i of th.^
•'Uil.lmK, from the main ialioratory. Kaeh of tliese lour rooms measun-
i:$' X IS'. At one I'lul are an as.say room and a sulphurett..!
hydrogen room; at the otlier a balance roimi and the oHice of the chief
.h.^mist. The l.alance room contains a heavy hench. .set on com-reto iiiers
whicli run down to hed-rock. There is space for five halan.es on the hench!
;ind llie room is lighted from the north.

The l.asement is provided with a separate entrance from the oulsi.le.
It contains a large storage room for acids, .-tc, a small r.jom for privat.-
research, a storage room for glassware, a large p)iotogra|.lii.' dark ro.,m
with two sinks an.l eight lock." for ph.it..graphic work, an.l a h.'ating
-ystem similar to that installed in the electric suli-station.

(HInr /.'-</W///(/,s.—There are a numi.er of other l.uildings, l.icate.l in
close proximity to the smelter, liousing the various depart in.-nts. .\s
tar as p.issil.l.. firepro.if con.structi.m has he.-n used throughout. A
t.'atur.' of some interest k the .special fortn of reinfor.-ed concrete tiling,
made at the work.^, which is u.setl for n.ofing all new structiir.'s. This is
I lie .so-called Honanza roofing of the Ameri.an ( Vment Tile (•..mpany.

These huildings include the oKl steam power jilant l.uil.l'ing
ItMj' X ICO'; ear .-nid rarp<-nter -hop, 60' X l.', J'; marhine .-hop, 72' X i.vr'
foun.lry, :Hi' X 08'; pattern .st.irage, M)' X S4'; Ix.iler sh.ip, (iO' X OS''
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nil pane ">H III' tliU report

at tlic Miii'lltT at :i.'»,(HK) v..!'

w illi r«MU'lll til' I'l'ifillR.

'\'\\t' varimt- ~lnip« an- •, '-rv iniiipli'tcly cipiippi'i! with the lun-t iikmIitii

tiMil- ami riiarhiiiiry for liali<llniu aliiio-l 'U th repair id cou-tnirli ii

uork nccilrd :u.iiiimI till- (iliilll.

Till' war. lioiiMf at the- -iiiillrr i- llir rnitral \vari'lioii«c ImililiiiK.

ivliicti »i'rvi"< a" the iiiaiii 'li-trilnil iiiR point for suhplie* for IIk- \ i'ioii>

plaiii- am! miiicv Tlie l.iiililniK i^ •><•' X I.»(»', ami contaiiiH two Morie*

Mill! a lia-itmiit. It i- I'Uil' of CI "Veil
, lirii'k. ati'l >t.'ci. and tin'

oof i- fiiadc 1.^ loiiciil"' tile. TIk' llcor- ., of rrinfoned nui. relf di-'iittu'd

to cijrry a load of ;{(Mt ami l.'.n poiind-; per sipiarr fool for tin- main and

upper floor-* re-periively A railway track runs paraHel to the luiildinic at

tiie eiljte of llie unloading piatforni « i n li is 20 fe. I wide and l.")() ie.t

in iiKth, A ;i-ton eii 'trie eieval.i! > i \ es all tliri< floor-.

The pureha-iiiK office, iiietalliirKist - odiee, .ilid the electrical repair

-hop an d>o located in ihi- laiildiiiii:

I'ouir. The power enip'^ I ai t. e works is electric, received iroin

the lines of llie IIiir.>iiian l'"v, i.n,)iany, a subsidiary eori>oration with

extensive plant at llit'h Kail . "i ' -ipanish river. Thi- plant i- described

'iiwir I- .-.ui-lerrul • !l transformer lioii-e

it I- t' ipcit down lo J.JtMf volt- for use in

the heavier motors, and m ."i."»il , h- fi>r -• in nuxt of li e motors out-ide

the smeller -Ill-station. The lihno-- e(|i: jj-ik ' I- i!e!<e|ili(d in <Minnexion

with the installations in the variou- il, pa:Uiieiil-.

When the present jilaiit wa> lir>l c< .-trmled, hydio-ehctrie power

was not available, ami a steiiin piaiit w:i- installed. The various -hop-

had their individual sti^ain ecpiipments, and for the first two years the smelter

was operated bv steam generated [Htwer. This plant has been kept ,>

jjood condition a- a re-er\e. One boiler is kept under steam, banki d ;,

-ummer. and supi)lies steam h at to the various buildiii}:- in ihe vicu v

in winter.

The steam power house i- a brick building with ma-oury foimdat

1(H)' X KM)'. The roof is of the hollow *")ok tile, m.'ide at .i

works, covered with pl.astic skite and supported by steel trii—es. '\]\

engine room is separated from the boiler room by a lonsitudin.al brick

lire wall, which runs through the middle of the buildinR. The tloor-

are of reinforced inncrete.

The boiler room was ori(jiiially ('(piiiiped with four pairs of .\ltinan-

Taylor water tube lioilers, 400 H . F. each, eaih boiler being providi'd with

a .<iiow feed puni)); there are also feed water heaters, a hot well pump. ;i

drv vacuum Dump. H " X Hi", runninii :'-t 12') r.i' \\\ . -ind .'in .Mberifer baro-

inetrie eomh'nser, IM" in diameter, with a :?4 ft. head. The boiler ro.un

also contains a 1,000 gallon Hlake underwriter pump, a 700 galliui duplex
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racli fiiil tlicsf tr.'icks :\w joined l)y s('iiii-i-iiiiil;ir curves. I'oriniii}; twn

(•(•iii|)l('t(' (ivmIs. Suit:ililc (•r<i>s-uvcis ;iii' iilso i>r<ivi(li'<l ;il convciiii'iil

pdints. A tMUUt'lit to the cast curve enmiects with tile sjmipliliK luiiidijijr.

Tliesc tl'McIvs .'III' covered willi ;i \\\i\i\ wooden slied between the lniildinn*;

Cor a consideralih' distance parallel to the furnace sImk tratk. they are

carried on a trestle rest inK on II It. masonry ]>iers, to lessen tlie danner

from fire owinn to the sloppinn over of liot slaR. Tiiis trestle also carrie-,

under the charge tracks, coal pockets Avitli chutes, which discharge in

front of the lioilers in tlie steam power house. 'I'here are also two coaling

pockets for locomotives.

l"in-nace charninp trains are oi)er.ite(l on these licit lines, runniim

always in the same direction. Ivich train consi>ts of a strinK of seven oi'

einhi side roll-duni]) cars. These cars are aliout t'> feet in lentitli over all,

licinjr of the same length as the charge doors of the furnaces .and the cent re to

centre sp;icin)j <if liins gates, l^ach car weighs aliout l,.")Ot) pounds and holds

alioiil iJ.OOd pounds of ore. These charging trains are also used to >upply

the c<ial pockets of the i)owcr jilant liefore mentioned as lieing located in

ilie trestles lieneath tlie level of the eliarging floor. ( 'hargi' trains are

liaiidled liy .Vton electric 'ocomotives, ( 'anailian ( ienera! I'llectric manu-
facture, 1,2<H) pounds drawliar ))ull, .-it (i mill's jier hour, taking cinrent ;it

2-")(l volts liy trolley from an overhead line.

The slag floor is served liy two standard gauge traiks at the liack of

the furnace liuilihng. Standard gauge tr;icks are also laid in three tumiels

which lead through the reverlieratory furnace liuilding. Tiiese tracks

connect with the converter liuilding and a hicomotive is u.-ed to haul

10-ton pots lietween the two ))arts of th( plant.

A track is also laid lii'tween the furnace liuilding and the couNerter

liuilding, on which a small iron truck is operated hy a rope and an air-

driven winch. 'I'his truck is used to convey jiols of furnai-e matle lo

the converters while still molten.

liloiriiiij Ki/iiiitiiK III. I'he Mowing e(|uiiinient. with the exception of

the machines already noted as lieing placed in the old steam power house.

is located in the electric siilistalion. wliicii lias recently been enlarged lo

accommodate it. It consists of the following machines and plant;

Two Nordlierg radial valve duiilex Mowing engines, stroke \2"
. piston

diameter 70". delivering ;{20 iiiliic feet of free air each revolution, ari'

installed. The maxiniuni capacily of each machiiK i^ -M.000 ciiMc feet of

free ;tir per minute when runniiig at 7."i r p m.: the air is delivered at ."lO

ounces pressure. I^ach engine is proviiled with aiiloniaiic gravity oiling

system, automatic revolution iMiimter, aad aiitoiii.it ic pressure g.aiige.

These inachines are each oiierated liy a rope drive, mi the Knglish ».\?tem,

and are connected with separate motors; fourteen ropes, I
."•" in diameter,

are used for each drive. The motors are .MIis-( 'haimers-Hullock inducMon

mot<irs. one being of liOt) H.I'. and one of ,100 H 1*. These motors take (lie

1?
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Air for jjowcr ;ni(l oilier jnirposcs tliroiiKliotit llic plmit i> >ii|)|)li(il liy

oiif cross-coniixdiiKl 100-])ouiul :iir (•oiii|)n'ssor iiiikIc !)>• I,;iiill;i\v, Diiiiii-

(iorilon (
'()ini)aii.\-. Tliis mticliiiM' lias a 24" strokr, and the liijfli ami low

prt'ssurc cvliiidcrs arc rcspcitivclx' 1.")" and 21" in diaiiictcr. Its capacity

is Ij'rtH) culiic feet of free air |)er minute. It if direct connected to an Alli^-

Clialiners-Huliock induction motor, IJOO H. P. capacity, niniiinn at 120

r.p.m. The air from this machine is ])i|)ed to evcr\- part of the plant and

is usei' for various |niri)oses, such as lilowinn out motors, drivinn winches

and hoists, o))eratin!{ air tools in tlie several sho|:s. and as an air Ma-t for

warming the hasic con\erters with a fuel oil flame.

All the lilowinn engines receive their air directl\ fiom the outside -iili-

station huildinf;, throujjh a large cold-air duct in the ii;i<einent; all ilic

intake valves connect with this duct.

Flue Snxttni (111(1 .s7(/(7,.<. - The (/((ii'((-/(i/,c from each furnace is S It it

in diameter and is lined with 4" of (irei>rick for the first 2(t feet. It

inclines at l}()° in a straight line from the funia(c to the dust chamlicr,

passing aliove the >lag tracks.

The (lust r/(((////«7- is of the hall' on t\p'', 2tl feet ill diameter, :{4 teet

in height, and 500 feet hi length. It is huilt of ,„" ~tccl plate, ;niil is

carried on steel columns at 1.") ft. centre-, and i-^ provided with e\paii~ion

joints every 00 feet . The only lining is i.laced opposite e.adi downtake
opening and covers a section about 12 fee -<iuare. Hoppers jind iloor-

for removing fine dust are pl.iced every (i feet; these discliarge the dust

into cars operated on a track running the length of the flue.

'Die stuck is 210 feet in height and 1.') feet inside diameter at the top.

The hase is 24 feet scpiare, of granite masonry, with a circular lining of

firehrick. The upper 150 feet of the stack is circular and is huilt ot

perforated radial stack hrick. An independent steel stack, 12 feet in

diameter at the hase, ',) feet in diameter at the to]), I2.'i feet in height,

stands just outside the converter liuilding. The hood- over the converter

are cimnected with this stack hy a steel flue.

.\t the ni( rbvi-dlortj furnaces a ( m.s.v lU((\ ti' X ",'', which i-

covered hy cramps, passes directly heliind the fiirn.K cs. Thi- flue is 70

feel in U-iigth and leads to tlie main flue or du-i chamlicr The ir.,iin tlm

is a l)rick chamhcr without liafile wall-, l.'i' X 10' :,ad 177 feet in

length, whicli connects with the stuck. The >tack is l.uilt of ('u-t.>dis

radial l.rick. It is 17' 2" in diamcterat the liottom. 1.')' 4" in di.amet.'r at

the top, and i» 200 feel in height. Practicilly no du-l colleri- in the flue.

Of. ('»/,>. Fuu'( ' The ore- -melted at \]\\< plant ire derived almost

entirely from the Company s own mine>. Only verv ocea>^ion;illv are

small lots i»f ntstom on- received.
< 'onni-lsviile coke i> used for the lilast furnaces, ;nid l'c:in>yh-.ani.i -nt't

*^»al 1- used in the re\erl)eratories. The latter is first pulverized in the

"Kil cnishiufc \Aa\\\ iiist.illed dese to the rcverlieral ory furnace liiiilding.
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-tiMlii power plant is located a Hlake iiiiili'l\viitei'> lire pump, eapalile o|'

ileliveriiiK 1,0(10 gallons ))er iiiiiiiilr.

Hliisl t'i(rniin s. -'riierearesixreclaiinnlar water-jackitiil l)ia>t I'liriiace- :

tiv<' of these are .")0" X '-'01", ami one is .Vt" X L'lO" at the titvere>. Tin

height from tiie iiearth plate to the charjjinit level is 10", ai\(l the snialler

size is rated at 400 tons per da> c iieh. The fiirnai'es are plaeed in line at

til'-ti" centres, witii their Iohkit ,'i\e-. parallel to the length of tiie l)uildin(j.

li.'ieh funuiee is supported on a eonerete ()e(lestal risinit ;iO" ahove the solid

iiinerete fiinuice floor. The four water-jaekei lie.artii i)late^ :ire siipporti^d

on y.u-k> H'^tinn on this ix-dcstal. There are three tier> of water-j.aeket-.

(r^

i^y\^

(n

/

/

1^

/^

\i> \^

jjj Vt i«. "Tj[V^/ \i»«.

I-ui. .'). S- ' tion ^liouinK :trr.in<zriiH-nt of r-Hilinir pi(M's

ill cast tnm furnun- ini-ki-t^ as um-i! Iiy llir

< 'allailian ( 'nplM-r ( 'n., ( ',»p|>fl- ( 'liiT. Ont.

lhelo».r<.r tu>»*re jaekels lieinjj 4'-7" in height, the middle jaekets are 4 feet

111 lieiniiT .,B»1 Tiw iipjier jaekets li'-t", the total lieintlt of the jaekets lieinjr

14'-ll" Tl*«*' TWO lower tiers of jaekets are s])ecial ea-t-iron jaeket>,

made in the »(Hif, Itavinn 1 'I'l" water eireulatiliK jjiiies east into an other-

wise .-olid slaii irnt.i stift'eninjr tlannes ( Kiniire .")), The thickness of tliej.ickel

is;{-2')". the wurrr .it the HanK<' i-> S-2.')". the tl'inRes .are east ahout 1 -S.")"

thick. The i.tck> : i~ -t.iyed hy a cast-iron we!) running up the middle of the

plate, and is al>o tliu kened at the corners. The side flan(;<'s are slotted for

two liolts: ii(.-l)()|t Ini:- :ire also east on the jacket-. The outside le^s of th»

B
if
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on inarv tuvon- iacki-ts K' i" ;.. i

• ..
'"'J'".'"'*'* '" <'»' '"WtT tier were

1 ho m„,l,l,. l,e,l is n.a.l.. of rammo.! ••hrome 'hats.' It is nr.,1,. ai-ont

crane i^ I fil
.'

""* "^ """ "^ *'" '"'^'"^* *">-^'"'
J'-'^''^'^ «" the

X "^
.;, ^V ''

'
'' '""*" '"^"''"^^ ^•^''^t-iron si.h. ,a„ jacket 10"

^•.
. -Ki.. Both th,. sp„ut and opening in the tap ja,.ket ar,. Hned with chron.e

The settlers are ,,lace,l immediately in front of the furn-i.'es Tl,, v
'

•Tc oval m form 16'-()" x l')'-(i" ind vV.";,, i
•

. / ,

'""''""- "'"'V

I'oiler Dl-.te Tl. , I I ,

"^ '" heiRht, and are mat 'j of ,'
"

:;"'
'

I.K.t.
. 1 he.v are hn«i with two rows of chrome brick laid end to e d

jfty,'
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MiMc from tlic r«('ttl<'rs is ta|ipc(l into lO-imi chiy-iiiicd tiistironpot!*

hIaiiiliiiK oil till- iiinllf lloor, 'i'lii'TX* pols itri' placi-tl l>y IIk' IriiM-lliiiK

criuiP»«; wlu'Ji full t\\v\ an- iiftctl upon jnw tran^fiT trucks aii'l laulcd

across tin- yard to tlir coiivcrtcr ImililiiiK liy a small rompn'sscd ii'ir wini'li

o]M'ratiiiK a small drum on which a )iaulak!c ro)>c i« wound.

lii n ilirnilnrii h'liriiairn. Two rcvcrhcratory furnaces di-inii'il to Imrii

jiulvcrizcd coal were installed durinjf the year lOll. The first of theso

was Mown in at the end of DeceuLlier, I'.Ml, the second in Manli, Ktl'i,

'I'he loundation for a third was laid in I'.H'J, hut the furiiaiM- lia< not Ixen

completed.

These furn;ii'es ;ire of the Sle)itiie type an<l each has a hearth area of

I'.t feel X 1 12 feet. .Vs already iioteil ill dcscriliiiiK the reverlxTatory furnace

huildinu, the foundation for each furnace was made tiy ]>ouriiiK slaj; hel ween

concrete relaininK Av.dls, giving li solid hlcick of slag alxiut 10 feet in thickness.

On ihi;- foundation the side walls of the furnace, 27" in thickness. wiTe liuilt

to a heiiiht of 1(1 ici't. S\nfi w.is poured inside thoe walls to form a furnace

bottom ahout 2 feet in thickness. The side wall is huilt of chrome and silica

hrick. to a thickness of IS", the former kind heinn u-ed near the coal dust

liurner. ami the roof rests on this wall. Inside this wall, a fla>hwall it"

thick is liuilt of majtnesite hrick: this wall is hrou);ht u]) close to tlie roof,

hut it does Hot sujiiwirt it. The rouf is 21)" thick for the first ;{.") feel near

the coal burners, and 15" tliick for the rtvt of the way; it is built of fire-

brick. The sjinnn of the roof arch is lit", ora2"riseto each foot of width.

The extreme height inside is (i feet. The hearth of the furnace was formed l.y

evening up the (Mmred slag bottom with concrete so as to jjrovide an

inverted arch with a s])ring of 12". l)n this form one layer of tirehriek,

2-."i" thick, was l.iid flat. I'lion this ',»" of magiiesite brick w.is laid to form

ihe liottoii of the hearth. This latter brick was laid in a mixture of

ground maKnesite mihI lin.seed oil. Kxpaiisioii stri|>s of \v(«k1 were jilaecd

between every six courses; I he expansion .lilowed was J" to the foot.

The tup hole is ])l:iced at llie side about 18 feet from the inlet end of

tiie hearth; it is placed high enough to retain 12" of matto in the liearth,

.so th;it the btrttom will always be protected by a i)()ol of matte.
•^' ig is removed at eitlier xide of the furnace where the sidewalls com-

ni- -I'v to narrow in. about 11 t>et from the iront of the iiirnace.

The space at tli(> front of the furnace, usually occupied by the >lag

door, >lopes u]i gradually from the hi-arth to form a straight outlet for

the priiilucts of (•iinibu>tion. The area of the throat is about 27 scpiare

feet. Tlio gases meet no obstacles whatever, but ))ass straight into the

cross-thio, ()' X !'', wliich is covered by crami»s.

Two sets of charging bins are ])rovided ,at the fire end of the furnace.

Kach iiin has five ho])])ers discharging tliroii Ji the roof b\ slide gates.

Thesf bin^ are used to drop tluedust, orefiiie^, and other j)ulveri/.ed iiialerinl

^kjk
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iiitii till' t'uriiMcr

frllli)]M'.

Iliit ciiiiviTtir >lan; i

OpciiiiiSi- ;irc |)n.\i,lc(l ali>i I'.'i'-li side of ihc riMit' fiir

l.v

• ' sill};- ])(t\- throufili (iiKMiiiiii

111 ijitii the funiacc.

i(lr (liiiir

riic

ill llic rixif

Im-u.ins Mir fired l,y (•..,•.1 dust I.last hun„.,-s.

:d~(> cliMiMivd into tin' I'uniaci
tl.nH.^h a .,,,., .iai ..1,„,.. on a ,.amap.. T),is >la« is l,n,„j,l„ ,n„n „..
-nv..,- ,T l,u,idn,« t.. tl,,. n.v.rlH.ratory hmvM'. in KM.,,, ,..,ts LauLd
l.y a l„c(,m„t,v,. which vuU'v. th,. t„>„„.i |„.tw,..u Ih,. fuma.,.
M'\-..i-l„.ral.)rv ci-aiics i)ick ,i|, |]„.s,. si

111' Ihc tunnel and diseliarnc t'

'I'hese re\-eil)eiat()rv

< -I for tl,is ,.,.,.,,.,se is'i.rou«ht I .e wori<. i„ ;i,Mo„ ears and .Iropped
iHto storaoe „„s „, ,l,e hi-h line „-es,le. Fn„„ ,l,ese hins it passes thrm-d,
a spee,a ,.oal erusher. ul.ieh breaks to O-^" size, to a conveyer l.elt. Tids
H'lt discharK,.s into a l.in h. the .rin-lins roo,,.. A screw coj,vever -Irives
- .•-.a from this ]„„ ,„t„ a Hu-les-Coh.s l,ot «as dryer, and thence in,:,I- '-"t ot an ..levator. The coal is elevated to l.ins on the floor al.ove

1-
';"... th..se l.n.s „ ,s fed into two Kayn.ond in.,.aet imlverizers. These

urnid tiie coal to a very fine ixwder, most
,,,, . , .

"'' ^^•''••l' \\il! l)ass a 2()()-mes!,
>m'e,, J h,s pnlverued co.al is snck..! ,.p l.y a fan into a separator a, the
"I' '" tJH' Imildm,. Here s,.,.ew conveyers pass it hit,, the rev.Tl.eratorv
urnace ImildmK, droppmg it into hins al.ove the ends of the f„„,a,.e:
In fr,mt of each furnace, five ^ari.d,le speed scr.'w convvers. ,.ach V'
'•' .liameter, del.vr the coal into five corres,,.mdinK Inirn.Ts. ,.acli con-veyer droppmj,.,s coal dust in front of a nozzle which carries air from al^m. Iho a.r blast sends the coal into the furnace in the form of a cloud
-. >pray of dust winch hums jnst like fuel oil. Kacl. burner can be run
n.lepen.lently and the a.n.mnts of coal dust or air can be vari...l at willMr Bro^vm. states further that the systen, of firiuK is ..uite satisfactorynnd that, with the charge put in through the bins, it is expecfd thai this
"H'thod of f,r„,o. ^vill ,,rove much ch..ai,er th.an burning the coal .m -i
rrate.

1
here is no loss of fuel efficiency, and all th.. carbon in th.. ...,al i"s

.•..nsum«l. J he ash has ofT,.,-,.,! „„ diffieuHy ,vhat,.v.T. aa.l th.> he,..t .,f the
liirnace is mamtain.'.l unif.)rin.

ro.rrWfr... The „l,l pla„t cntaine.l sili,..., li„e,l ..onv..rt,.rs. 10 stan.ls
an.l 1.. shells, S." X 120". Th..se w.^re r..pla.....l in I'.Ml bv the pr..s,.,
c(iuipin..i,t .)f basic lin.'d convi.rt.Ts.'

The n,.w plan, consists .,f fiv,. stan.ls an.l sh,.lls of basi.. Ii„..,l c.mv,.rt..rs
l-.a..h of th.'se slu.lls ,s a .ylindricd st.>el drum, ;i7'-2" in h.ngth ami 10 f,...t
in ,l.am.>ter. .mlsi.l.. i„easur..m..nt. The sta.^k ..p..„ing i,, the ro..f for the
c'seap.. of gas ,s pla...,! in the mi.l.U.- of th.. top of the cvlin,l.>r, inst..,ad „f
;|t on.. (.„d, as m the I'..ir..e-Smitli basi.. co„v..rt..rs at ih<. (larth-M pl.ant
lUvvv are two op.-nmgs with simuts in th,' fnmt wall opposite to bu, .d-ovc".

I

H<.c('nt iinin-ovciMcuts an.l :i.l.liti.)i

('<mii).iiiy. by D:ui.l II. Hro.

to tlic siiii-iiins: plant „! Hr. Canadian CppiT
.

"""' TniMs. Cana.lian Mininp; Institute. \\>l XV, KM'
p. I I.I. 11"' .Ics.'npti.in fiivcn IS an atistract.
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tlir tuyt'if liii"' triiiii whicli «liiK <>r lliiiltr rail tif poiirri I. Tti.r.

tUVlTC^. <!li

lltK

1. II lianictrr, anil 7" ainvii; n<' tiiycr.-> aif i>

Irr I lit' ^ta^k fur a «ll»l;mr<' <'l iVci,

<i ililllllv

ir
•n... lining is sp-.ial ma^n-Mtr l,ri.k. Tl.- l."tt,,m n.mu .

,„i..k, tl... l.a..k or ,u>VM. wall i> IS" .hi-k. U.-fn... L.
.
..k. =-1 .1,-

,„.,) i. a \r' ar.l. -f -ili.a l.ri-k. n,.- tuy.Mv l-n.k, ar. -I tin k

ri,.. shrll i. rarri.a on f.mr rit.u tra.kv IJ l-< >u .lia.n. ..r an.l pla.r.l

^ ,.,^,, ^,,,., .„„. „„ ,.i,„. , -,.l.. of tl... ......tral -tack. 1.- .ra,.k^

r..st on roll.T ....arh.Ks .noun,..! on -a^.-iron 1....1 plat- , l..;u..a.l,
.

.- -onv.T .r.

n„. slall is iwnu.l l.y in-an^ of two wir. rop... rach ot wl,..; ,
-ak.- a ....-

l,af turn aroun.l it, on,, .a. .itUvr m.1. of ,1,.. sta.k iw-. n.p..- an

,;.;, to . hy.lrauU. pMon workin. in . hori/.ontal .yi.n.l.r an.ll.avm, a

"''"''\slnliiilrv hv.lrauli.. ..Muipnu.n. woul.l not !,. M.ilal.i- in tl.r .lima,..

.,f nortlu.rn Ontario, ..il is us..! U,v rotating th.- ...nv..rl..r sl,..lls. ,.<

i. n.ov...l in th.-..vlin.l..r,l.y air pr..s-ur... Two o.l tanks an; pn.v .1...1,

IJ'for r..«ular us., an.l ..n.. U. .u.r^nry. '•-' "7;; ;-;:"• '

J" .,..,.1 iM.il.T plat., an.l is 4 f.vt in .l.an...,..r an.l L. f.-t n. Ih.«1.,. A

mall amount ..f .-il is pmn,....l int.. tl...s.. tanks an.l tl... spa.-, al...... tl...

,r H1U..I wi.l. air at 75 p..un.ls pn.ssun .
An .-l...tr...ally '1-'" .>';--;

,
.„.„...„,. f.,n...s nu,r....il int.. th.- ..ylin.l.Ts. ..on.pr..ssm« ... a.r ,.. •

'

oun.ls pr..ssun.. at wLi.^h poit.t tl... pump st..ps aut..mat...ally. \
l... -.

.!sir. I t.. tv-n clown a ...nv..rt..r a ....ntr..llin« valv.. .s op..n...l ..n t ..

;:;.:..; platf..rnK Uns al...ws th.. oil t.. pas> fr.un on.. ..1.. <
t .^i^- ran ..•

,.vlin.l..r t.. tl... ..tl..-r, n,..vinK the pist.n.. an.l s... l.y n...ans of tl.. r.p

'

.k .- turning tin- .•onv..rt..r as .l.-sir.-.l. In tl.i. ..p..rat,..r tin- a.r n t ..-

;:;a;..,v..tl.'oil..xpan.lsan.lth..pr..ssur.. .l....r..as..s; wl..-n .t «-
;
'-^

.,„„ ,„„.„,ls th.- oil I.ump aut,mn.ti-ally starts pump.n, ...1 n.to th. tank

until tl... pn.ssun- aRa=n r..a.-h..s .m po.m.ls.

Vs th. ...tir. plant is ..p..rat...l hy ..l....trn. pow..r, .t .s ..-..Ln. th.

if ,1... P..W.T w.-nt off th.- In... for any r.-as-m tl... ..onv..rt..r l,l..w..r wo..

h

't. 11. win, air int.. th.. ...yor..s. If .1. ai. st..pp...l tl... matt.. w..,.l.l

.Ik th.L.h tho t..y.r..s unU-ss th..y .. n- t.„-,....l. tl l-'V "..;^--

i.m f..r turning th,.m (...in, als., .l..p....a..nt .... .U-tr... I'"----- "
•'^'" '

1 alZr, a '.ar. t.-
'• is pn.vi.h..! h. whi.h .-il is k,.p, un.h.r .«) p.uu.ls

.s n This span .k is .•ont.....t...l to an hy.lraul... .yhn.l.-r hy a

VHlvc -hh-h is k. 'pt . ....l l.v a s..l..noi.l hrak... Aft.-r th- p..w..r .o.-s ..t1 a.

;.!:..!;;!;; will ke..p tumn.. ..v..r a..i .M.v..in« -;<•>;,;- ='"^,:-::

..s...nasow.n.totho—nt..;oft.«^^

th.' soU.noi.l brake to operat;-. 1 he brake is a.t.iai.
'

.»n.l the m..ment the p.nv.-r K..es off the hrak.. .lr..ps, ..p.-m K th.- n.iK.

;:;! :i;;;in. ..i. t., l pr..per si.... ..f tm.

^•yYixz:^::^:^:.
,,,„.„ Thi- .lovi-e is ahs.)!utelv automat.e an.l ..ntireh separat. 1r .m

tttming .levi.... regularly ..1, an.l has prov...l ...nt. sa,.s,a..t..ry.

'"..J. :^.^. liC .'I»J?- .fiRM^^.f m=i:JM3^ ''JM -%:SJLk
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M.tnlh.,,,,..,! rn,rt,n. l{.,,M,nu. Tl,,. M,..t,,llu,Ki, ,| „..,,.,„.„. .„

I..- yanis .,.. I..,,,,,., „.,, „,.. .„,.„,,..„ ,,i^,.„ ,,„,,., ^,:..,.,.,,
II" -1— .;l..,„.l w„. :, .„n..wi,,.„ l|..„ -„,.,„„., .,,..,,. u|,i.l, In, l,....„ ,.v..n...|
|. ... «m„

,. «..,„l.. >lup.. |>..„, ,,„i.|, .IrMiu, r,. llv ...nnv.. m„.|......

uf r, :,!;:''
'""•"''''"• '''''^' "•>-'-<i''-'i-Mn„.. ;::;„;:!

,,
,„''': ";',;' •"'':•;•'' '"' "" i-"' - "M-ii/mu u,.. .,.,„ ...i ,„ ,.„„.,„

L '
;

""',;" '''""/'^ '"'^^"''" ^^i"""" i"V"lviv.« un.lu, l....,i,. „,..

•.M.IatK.n, mi.lu,. I.,,,,., will .„...,„• in il„. f,,,,,..,,.,. ,|,^..
^

I'll

till

of

'",'"'•''' '•'•:'-""« "" i"''"'i-'i ••" <"i>i..T ciitri, an mm. m„,„i.,
""''• '""' 7>; "•'"-• '""••

I "'• "•...-..,.... I„r tlH. ..i.m.pli^inn.
.I'-

^irr'^i'ir';'-
''••••'-I '"'• i-' inK.o' 1..;; :

;

•''» X !(»(»
. Small lusips will ,,,ntain

;{<> X »(» tl.

t'luni MM) to l.tMMI tons anil
.... H. ,oa>t...l ,n a,o,., ,m. .|:,,.. ,,,„. ,.„,„, ,i|l,ontain a. nn.'.

.» .5 («l() tons an.l w.ll ,..,,u,n. fro.n ,i ,„ ,, months ,.. mas, pn-piTlv Tl,

;riv';:.;;;;:j;;;r'
—— ^ ..r ......i o.... ^ t,„. ,....,

s

.tli.
,

km!
„ so t spn...... p,n.., ,.,..la,-, Lin-I,. Tl,.. pil., atv ,n ..I,, of ,(, •-a .1 ,,„, , , ^

,,„. ,^„ .^ ,^^.^^,^^ Arounil thi. ..„.,s a, I l'
'"• ^";''^^;;'-" ""'•' — "'^ "" i-'-ii... i, ,..,v..n..l with -tii.ks la . p. . n..-•ho. la. anil „. a position si„.ila.. to sl.in.l.s ..„ a roof, h. i !

• lined at an aiiir (. ol .i Hint '^i" \i . . .

"

-vry 2o tons f:,:',, -tZ,''
' """" """' '•'"' '" ^

' - -.uin.il for

The ore arrives at the yanls in .-.II to,. a,-s anil i, has .,In..„K. i-n. ,i., ,p ,,.,,,,^, Kaeh..ari.,...,.on;'';:; ';''::'
,,;;;:;;

;.i.<l].f£l,t planks ai-e laiilfron, tl ir to tl,.. I„..i,. v i ,

,"''"'""

f'"' "I "I

'" -.™.iv;^ .;: :.;;. ;:.:;:,. ,„"",::::,:;::::
IS I.lle.1 aliove the woo.l to a ,h.„tl, of ".

ti (V,., .

,1,,, ^:,„ ,,c 1 • , ,.
'"1"" '" •' •> '<•''. or more, accon inc ,o.e s,/e of heap ,l,.s„v,i: this is topped with S" \2" of fines- ,h..

, '

V

When <he pil.. is .o„.pI,.,.a, i, is fi,.,.| and allowe.l to hum sK.wlv

n.k, the , oast as ,„„forn, as possil,„. \\h,.n tl,e roast is ..omnlete.linn\ the pile has eoole.l off sufficientlv, tl,. l,....ps .„, M-, ,,

""''"•*''

.1-

it^Z. .. 1E..^:^TI^ JMKj« r a » .tAm.- l'.*? . -"^-i,.' Ri ' •



,,r<'. Till' \»tv

l.tittMin-iiiiniii

.ted (irr i^ Idiulril I'V a MlHMil- -tciilll !i"V I iiil< Ml I.. II

.tiM'l riiiUvMV riir- t4) 1)1- ll.ill-lViTnl 111 till' 'lili'llii lii.i-

All lire tiitiriim tlic r'iM> y:inl- i« wi iilln'l ni ;il I l;i';l Hilli' jimrllnll,

111 11' III (if llif variU. All nui-tiil hit i- \m mliiil mil Mil ii w ikIi -'"il'' ••'' ''"

t'iml iif tln' v;iril- ;il!il :il»iul mn lliili

Hlii^l Kurii;irt'

li:ir(jiiiH tliiiir 111

I'larliri'.

r:ir> arr

if n inilr ft'iiii till' -niilliT.

iiiir Irani- "f >» «ai- laili arr ii-til u
I

iiiailril al llir t>ill-; '1 I I i- wtic 111 1 all

iiiljii-tril at till- nii»-t ciiiiviiiiiiil -rail' an 1 Ihr tiaiii i- llan n'ii i" 'n''

fiiniai An "nlinary diarnf cm -i-t- nf ."ilHI 'J.IMMt |ii.UlliU i>f i|liarl/.,

Ill.lMHI |ii>iini 1- of riia>l in'i :t.l)OII

jiiii! :!.<«»•• •.•""' I»""i U iif vol ivcriii' -

111 (IIITIl

l.ii; anil -riap, a

friiiii ( nan li'''

liilal of iri..'><Mi

li.»,(HM) poumls. Till' ii'kt ptT ifi \ i.f Ihr (lialKi •llWli II
1(1'

anil I-.

( 'rii(ililiii

Till' cliarnc varii's -luni'wliat ina-mm li . - till' KIT fii'in till

I ininr i- ilitirifiil in iliia. • ina-i- iiiallv a -mall iirantity ul

liiiif i- nijuirril to tlux ( n an llill i«ri

harncil iiliiiiit tliiiT tiini's ptr Imiir. I In- •

tainnlat aliiiiit llUcrt; the Must pn-

(In all aviiaiji' lln' filinan-

rliarKi

1- main

total miaiitity 1

Til ;c lolunin in ll"' tuinaia'

i-cil isHd ;i.">iiiiiiii-. I 111'

if lila-t riMpiirnl is ah.iit \:M-\ ton-* of air pir fuiiiai'.', p.i

•24 lioiir-, till- iiiuivalint n 1 alioiit 'i'J.tiUll fiiliir fi'i't pir niiniili'

r>laK tlow from tin- furnari :-ito llic -el lln- i II a lonliiiuoii- siri' .III.

The ovcrdiiw slag frmn the sfti. pa-si's mi t 111 till' -latf -pmil ai i inr -li|r

of the settler am 1 i> Icil in a ra-l irmi

fiiriii, wht'ii' it discliJirni's into \va

arc liauli'd to tlie (lump l>y a -liam fnii

Matte is tappi-

trmiKli to till' li.irk of tin- tap |>lai-

ililig pots in till' -la« trai-k. >>' tnii'U-

1 from tlif Mttlir- on the side oppo-ite the slaj; -iimi

It is drawn olT hito ni [itte ladles ill .") 7 ton lot. Th^ atte erane lUl-

the loaded pot upon a small lorry The lorry is thin haiili'd arro— tin'

yard (50 f<'<'t to tin' eonverli

matte transfer tnii'ks.

r liiiihiini?. Two tracks are provided for ihi-e

( Ireen on fnini the ( 'n'iuhton mine, as it arr at the iia-t yan 1-, h

the followinK eomiiosition

FeO, l-4tl;SiOj

2:5 • Cu 1 41;; Ni, I •:{.">; KeS,

l.H.S(>:('a<>. -•••»; Mk'>. I''; -^Ij**'- '

A typii-al roast will elimma te sulphur and oxidi/e tlu' im. ml

•(i'.l;

llii'

nia-ted ons will contain aiiiiniMiiia telv 12', -If. )1 >ulii);'i

Hcvirlieratory Funiaci Tl laterialseharnni i" tl

furnaces consist, at lire:

tor manv vear?

t, of KH-cn fines, which have

flue dust, and hot convcr. r

n'inoved in 25 ton pots on standanl (;au^

furnaces and below the levels of

to the slaj? dump by a steam eiiKine.

levirbiratory

n nc'uniulatiiij;

-I.'IL, is
-!|i(I. Ib'\ rteralory -laii

•k-. laid ill front ni' 'be

the hearths. The-e pot- iie -huiiteil

At 3-2' V. ami -".1 • '.I'i" bar.



Hcvcil.ciMldiy fiiniMcc tiuitic is (linwii olT into the sniiic pots in which
the (cnv.Tt.T sImm; wms hn.uiilit to the tiiniiic... It is then hi.uhMl l.v the
Incnmotivr to the convi-rtcr liuihliiiK and charticl into the mnvcilcr.

'I'hc roniposition of the rcvcrlKTatoiy charge varies consichTahly
owinn to the iiatuiv of mixture i|se,|. After the four Wedft,. roasters, now
lieinn installed, are in operation there will he less variation. At pre-ent.
the shins from these furnaces contain ahout .W , Sit ).,, I.")' ; |-"e( ). and Oti',
Cu. Ni. The matte contains 2.V27' ; c(>pi)er-nickel.

( 'ojiverters. The converters receive matte l.oth from thcMast furnaces
and from the reverlier.itory furnaces.

The etKciency of these basics f(,r the service required niav he indued
Irom the <lata fjivn helow, which have heeii kindly suiM.li.Ml l.y Mr. Urowne.

A converter installed in l<tl 1 was ()|)erated from .May 81 to Se])!-
iinlier 17 without relininji. During this period, ;{,S()2 tons of hessemer
"latte, cont.aininK SO' , copper-nickel, were im.duced. There was ch.arfred
to the converter 11-147 tons of furnace matte, containiiifi 2S-7!I', copper-
nickel, imd <),2()7,42l) pounds of iron. To this was achled 2,7711 tons of
(|uartz, !K)', SUh. and 2,lt7(i tons of rock. This rock was foot wall rock
troiii the (reifjhton mine, and contained 2', coi)per-nickel, II ,')', iron,
40', silica, II'

; alumina, 7', calcium oxide, and 4', magnesium oxide.
There were also 377 tons „f .scraj) added totlie charges. During this period
the blast was on for l,42S liours in an el.-ipsed period of 2.()IS hours, or for
.".4 .).>'

,
of tlie operating time. The conv.rter made .{,802 tons oS hessemer

matte .Miid 11.042 tons of slag in tiiat jHTiod.

The sl.ig analysis showed the following composition: Cu, 0(i.")',-
Ni, Id.V;; Fe, 40-0-/;: S, i;5()', : SiO,. 2S.S0';: AI.O,, |.:5.v;- Cao'
I',: Mgo, i:v;. '

'

'•
• •

The ex|)erience gained iu the openition of these converters, since their
installation in Kill, has resulted in a great increase in the output obtained
lielore i)atchiiig or relining becomes necessarv. One converter, relined in
the .summer of 1<»I2, last(>d for 104 days, and treated 2(),.-,liO tons of matte
which contained !t,.-)00 tons of iron. During this period ),r22 tons .,f •

ipiartz, ;{,r)OS tons of Creighton rock, and (i7() tons of Miap were charged
Th<' matte charged cimtahied 2:ir,,V; of coi)per-nickel. The Creighton
rock, charged during June, 1912, had the following analvsis: Cu. Oil,-)'

,

Ni, 10.-)',: Fe, KIM.-)',
: S, ,-):i2';: SiO,. 17 (iO' , : AlV),. 12-4', (,(')

4S2',: MgO. -,.;V2';.

" '•
• .

Near the Old of September, 1012, there was one converter that was
'•'" '" « ' 'oii'lition which had a record output of over 0,000 tons of be>-
semer matte. It was expected that an out|)Ut ..f over 7.000 tons would
be ol)tained before rejjairs became necessary.

In contrast with th<' results obtained with these basic converters n
may be i.oie.l thai \\iili the acid converters one lining would last for about
eight hours blowing time on a IW , matte, an.l w.nil.l i)roduce 7 tons of

Mta
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fin^hed liosscnuT mtittc, eontainiuK W)' , .uppH-uickcl. < )ii a -W i
"'.'tt.'

,me lininK was good f. t o • 3 tons of l.(.ss..nior matte. ICa.li slull consmn.'.l

.,),„ut 3 (KK) cubic feet of air per minute at 0-11 poumls i)ressun', practically

•I fixod'umount. With a 30'; furna..' matte ahout ti.') minutes l)lowm>?

time was reciuired to pro.luce a t<m of SO''; l.essemer matte, while with u

W; furnace matte 110 minutes were re(iuired. With the acid •(mverters

*., iarge amomit of sera]) is thrown out arouml tlie stack, which ha- t.. be

rleam'd up and returned to the converter. This will amount to about the

same quantity per blowinR hmir. regardless of the grade ot matte. With

lower grade mattes the blowing time imTcases and the i.roduclion ot the

converter decreases. ^. ., i

The basic c<mverters have been found to work very efficiently and

m-ike almost no s.rap. The blowing time per ton of linished bessemer

matte is greatlv r.'chiced, and the cost of lining per ton of matte produced is

.onsiderablv less than when acid converters are used. The contrast

between th'e two types of C(mver1ers is further shown by the following

table:--

Table V

Contrast Between Basic and .\cid Converting on Copper-Nickel

Mattes.

Convt'rtpr

type.

! Tims Cu-Ni I.<«s of Cii-Ni

TonBflu.\
I

Tons furnace imittc
^.i,,^r,j,,,i ,„.r by sing and slop

per ton of i per ton Bcsscnicr
^^^^ ,, jj^.^,,,, p,.r ton ot H.

: iron rcniovea matte prodiicid.
p,„,liii>(.<l. matte.'

.\<iil. .

Basic

.

1-31

0-91 4- 13 •-'•JJS'

C'uNi

CuNi

1 -JS

0',)3

0-4S tons.

13 tons.

One ton UessenKT matte contniii.^ O-S tons of coiM.cr-niekcl.

\fter the matte in the converters has been blown suHiciently to elim-

inate nearly all the iron it contains, it is poured into a pot, which is slutted

by a loc.motive to the .astiug mouhls along erne side of the converter

buihling. Here it is poure.l into mot.l.ls, each about 2,^ f.vt m le.igta.

and G feet in width, formhig a cake of thes,. dim.'us.ons and about 4 m

thickness. After cooling, the slabs of matte are brok.'n up an.l loaded into

railwav cars for shii)ment to the refinery.

Converter -lag, und-.r the present prartice. is sent to tlu' reverberatory

furnace building and is charged into tlu- furnaces.
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Tlic pliiiit which supplies (Icctric power for oiicratiiiK all flic niiiic<
«ii<l the sniclf.T is located at HiRh Falls on thi' Spanish Hv.t, al.out 4
rnih's north of Xairn station, on the Soo branch of the Canadian Pacific
railway, and 2:5 miles west of Sudbury. It is connected witli the main
hue by a spur \\w from Turbiiu station. The plant was built (hirinc
flic ye.urs l!t(U..-,.

.\t file site selected the Spanish river flow- in two channels around a
hiKh and rocky island, about 2.(»()() feet in length ami OOO f.M't in width.
The fall is al.out ().") feet; the island rises about 7.1 feet ai)ove the river level.
.MarKc furebay was cut out on (me si(h' of the island ami two (hims were
erected in the channels, jtaininn a tot.al etrective head of S.') feet. These
d.ams arc of concrete construction and rest on solid rock. .\s much lumber
is Hoated down this river, h.jt slides ami booms had also to l)c provided.

Water for the K''i'<'rators is conveyed from the bulkhi'ad dam to the
power lionse at th<' foot of the falls by three it ft. steel pen.stocks for the
fj.'iierators and one :5 ft. penstock for the exciters. Provision is made
tor the installation of a f(mrth it ft. penstock, when ro(iuired.

The ix'nstoeks, bulkliead fjates. and screens are iioused. The forma-
li«'n of ice in the tubes in the winter is efi'ectually i)revent mI bv the use of
small amounts of current at critical points. \o froubh- lias I'.een caus<"d
l>y frazil ice. tlie nearest rapids beinsjt) miles upstream from the power house.

Tlie ix.wer liouse is a brick structure restiuR on a concrete sub-i nicture.
The roof trusses arc s i the roof coverinp; is of 2" X 4" lumber, laid ,.u
pd«e. im,l sheeted with fjalvanized iron. Tlie main l.uildinn is .-).-) feet in
width, ajid 1(1(1 feet inlensth: an extension ah.nn one side is Ki feet in
width: at (.).(- end there is a wing, :«' X HO'. The main building
((.ntams si)ace for f(mr jrejierators, three of which are now installed. The
Hi ft. extension contains the tran.sformer rooms and the switch-tower:
these are sei)arated from the main room iiy firei)roof l)rick w;Uls and steel
do.ir-^. The end annex contains a warehouse, worksho]), and heating plant.
The buihling is heated by hot air forced over .steam coils by a Sturtevant fan.

llililniuUc PI(t,it.~T]wn- are three turbines of the twin tvi)e.' to
drive the generators, a)ul two smalh-r ones to drive the exciters. Provision
lias been made for the installati(m of a four'li turbine, as socm as it is

re(|uired.

The generator turbines are designe.l for ,i maximum sjieed of :57.->

r.i).m. under a head of 8.") feet; water enters the turbines at a maximum
si)e,-d of 7 2 feet p,-r second. They are jjrovided with two :U" bronze
runners in ,i single case. They are of ;5,;j.-)(l H.P. each.

I. I' .Morris CoiMiKiiiy, l'hi|:M!<4p!i!:i.

«'?*v«?isir'?^parait*55«7-^!'w^-sr-- ?3T''^^-^««".7^'>^'. ^'i ^*a»^t
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Tl if fXcltcr tlirlilli'* ;il'c 111 the -Mine cli-iui

ii'»t' -lii.'ill tuihllir* .-irc lio

llir I.

Ill -T

iry:i'r mMcii'.iii'~,

veil l.\ !lif :{ It.Iiiil III' 'iiiMllcr caiiiicity. 'I'l

))ciistiick.

ThiTi' i-< illsci M .>" twii slaiii'. .'((Ml n.illiiii liiiliilii' |iiliM|i. ilii\rii liy :i

."lO H.l*. direct ciirri'iit motur, (i|iiratcil fnun uiic of il,r cxcilrr-. Ti.i' |iuiii|i

suction is t'oniicctcil to tlic pcii^iock-^.

Kliclriv Ellin jiitii lit. I'iacli (iciicrator tiiiliiiii' is ilinit cumicctcd to a

_'.(MI(t K.W. ( 'riicivcr-W'hcclcr tifiK rator. 'I'l.c ciirniit |iioiliicii| i~ :! |(l,asc.

j:. cycle, '-'.XM) volts.

'I'll' iNcitcrs arc also cacli ilirccl coiiliii'tc<l In an ixcihr liirliiiic

Kacli iiiachinc is 2(ttt K.W. (27."> K.W.) ca|)acity.

Tiinixfiiniicr I'liiiit. There is one s|.t <pt' tl.ree traii^toniier^ lor eadi

iierator, three sets in all. Mach of t

iiaiisfornier.

ie>e IS a •_M(lil-;t.">, 0(1(1 volt. (iC.T K.W

(till I r I'.iiiiipiii I lit. The pinver house also contain^ a W estinuhouse

air c()in])r<'s()r, which ftiinishes air for cleaning |hii poses anil fur handling

oil hy air i>ressure. A Whitney crane is inst.'illed in the liiiildinu ahove the

inaclinierv, i;' Sturtevant Mower lielonuinu to the he.atiii^ systemT)

also |)hice(l here.

The o])erator's bench hoard occupies a central <'levate,i position in

front of tlie .switdi tower, jjivinn a full view of the (M'lierator room and the

switching operations in the tower. .\ll switclies are distantly controlhil

id an' electrically operated, tliere heinj; no current r.M .Its

t(.e liench hctanh

/ ran.inii'i.sKiii l,ihv. Tl le mam transimssion line dioiit ;{() miles in

lennth. It runs from the i>()wer liouse at llifih Falls to the ('o])per Clilf

suh-stiition, for the most ])art over its own rijjihi of way, which par.allels

the Canadian Pacific Hailw.iy line for about 2!) miles; this rinht of way is

irrieil on a Uouhle cedarcleared to its full widtli, KM) feet. The wires are c:

])ole line, the jiairs of jioles beinjj; place<l at S ft. centres and bolted to a

common cross arm; the i)oles are si)aced 120 feet ai)art.

Tllere are two mdejiendei It :}-i)li; •i'cuits strung with No. 1, hard

drawn, bare, copper wire; tlie wires are hunn 4 feet ai)art, and the nearest

wiri-s of adjacent circuits are also 4 feet ai)art. One circuit is trans])oscd,

the other is straiglit.

Li>jlitninj{ arresters of the liorn tyi)e, .\llis-('haliners-Hullock construc-

tion. are jirovided outside tlie power lions d at the sul>-stati( nis at

Copper Cliff, Creinhton, Crean Hill, and I'rood.

.\ teleplione line is carrieci short cross-arm, O feet below th'

cross-arm; the wires of this line are transposed every fifth i>ole. The line

runs directly between the jjower liouse switchboards and the switchboards

at the smelter .sub-station; it ^ives perfect service. A second tele])hone

(Mail f:i(I'ific H:line, carried for the most }):!rt on poles of the C.iuim

way's telegraph .system, connects the terminal stations with the central

3o78:i—7J
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(M)

t<'li'])li(ini- (ifficr :it CiipptT Clity, Mild with Crcjin Hill iind Criinlilon mini's,

and iitlicr poiuis lictwci-ii.

,S'i(/»-.W<i(/./HN. Till- priiu'ipid r*iil>->tiili(iu is that already dcscrilM'd.

located ill the Miielter vanl at Cipjier ClilT. Tliere ari' other smaller
sul)-stati(iiis at the ( reaii Mill, ('rei(£htiin, Niimher Tw". and Friiod inine>.

4w^.

^-^IK^ -.^%^^.f3^^'S:'?w.W¥^.^:^
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ciivrrKK Hi.

MoM) NU Ki;i, t nMIVWV, l.lMITi:ii

MTiiiv liHiir|Miriilf"l Sipi'iiiliir '.'0 HHMt, llllilir till- Liw» nf (ili:ll Hllllli

III tlir I'll. Vllirr nf (»lil:lllil llllilir 111 Tll-i' ('upllill, tlKMl.ttlKt. Illin :ini il li
( )|ii'nitiiiii

tvVt.lHIO III IIHK ( '111111111 11 l< III' IIHI.IItN) nlutli'i 111 I'liliii ll:ili riliriiHi'

murk, ill t.'i hIkiII

uiiii .'lO.UNlKliiiri

illKllI'll.

L.*i)t(l,INI(l, li'VIKK* iiiiiiiiiiiii slink 111 Hli:iliHi«f tli:ii|i CilttMUNI,

lif.tiiil hloik III ^lMl^l« iif LI 1.1. Ii Cr^lf**) All llii im|iiI;iI i-

Ch, Sir Airri-ij Mmiil, M I' (limnit Mniinii'i. Ilrnilianl Mulir, l.oii.l.ni,

Kiililiinil; Siriiliirij, Uiiliirl Matliiii;'. i .iiliiloii, 1mikI;iiii1; CiiMhlinii .Mnini'iir, (' \.

CorlixH, ('<iiii«t<»!i, Oiiturio ^^ >»*y»« /( '/i /( liiil, Ulivrr Hull. ('iiiii<iiiii, niiiaim;

Sutt llir Sii/H rii:'. h ,l,ii\ .loliii HdlHTiMvii. ('<mii«li"i. <liiiiiri"; //""/ "/fti. , ;i',t \iiloria

il. I.'itiilii'i, s \\ ., I'.ii(il:iiiil; .M( „l SmJiif (Ijliri ,
('(1111-11111, <l|il:inii

LiHIlii The ( '(•m|)iiii\ MWii ;iliiiiit l,.")(MI acri"* III' miiiiinj hiiuN, in

lie, ami cinitrols ahmit '-'.."ttMl acri'* umlfr IcaM', a tutal ul" 7.IMI0

acri's ill all. -iliiatfd in tlir tu\vii*lii|)> "f IMtzanl. Dfiiisnii. Suvilir. ami

Carson, Smll)ury .list rict, Ontario: ailililinnal ar.'us liav,' al-o I ii ar(|ii ml

recently. The ores Miiiied are deposits ul' iiiekelitiriHi- pvt ill. .tiles contain-

iiiU some elialeoi)yrit<', ami occurrinu in norite; tin > nuitain almut 2 .V ,

nickel ami 1 •".')' ; of coiiper in aililition to .mall amount^ of jjoM. silver,

)>latinuin, ami palladium. For many years tlie principal property wa

the Victoria mine, first opened ationt IS'.Ht. Twc I lie l«)( lies, alioilt 1(><I

feet aptirt, oi irreil on tlii> i>r(i|i •rt\. 'I'liev lay with tlieir longer lio'i-

/ontal axes almost <in an ea>t and we-t line, :,.i 1 had a unifnrm dip of alioiit

/.) tiiwar( 1m the east. I)evelo))ment work washy diamond drillinii, followed

hv shaft sinking and the ninnind ot levi The main -haft is a it-com-

l.artmcnt shaft. Slid feet in de|>th, I X 12 ;.i>ide liie timl.ers; ten

levels have been driven from this shaft t (1 reacli

The other important inin< dlic) I lias

thi

supplied on

vears is the ( iarson. Th ire twii ore IhkIk It thi-

li(id\

a iiumlier of

le, aliotit IIH)

feet apart, and the di'veloiiment and mining have ueen through a .'lOO It.

shaft.

Kxteiisivc diamoiK I drill rk, li.ased on the results of magnetic Mirveys,

h; sl;ow'n the existence of a hir«e

this Company, adjacent to thr Krood mine

liody of ore on (jroiierty lielonninn to

hit <>. conce>-ion \'I. township

of McKiii ('reparations are miw lieiiin m^ lie to mine thi- ore Ixids' on

true sea!

The Company also owneil and opera ted

Ontario, (vi the >()o hran'

from the N'ictoria mine, and "22 mil

rJ! Ill' tlie Canadian I'acitic railway, alioilt 2 miU

I'lter at \ictoria .Mine-,

h-s

rking

est of Sndliiiry. This ))lant w

It the time of writiiin. hut it is exiiected that ojierations w ill
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n-Msc ;,t tlii- iM.iiit alHMit iiii.lsuninu'r of l!l|:5. Tlic ('(miimiiv l,:is Imti,
•TcctuiK :i lliu.lcni ..lul fully .(|iii|.l).'.l plniit mi (

'..iiist...!. mIm".!!! 7 liiil.'s

• •••i-l „t Suilliury, which is jkw iicaily ready lor o:...rMti(.ii. The new i)l.-.iit

IS nioiv (•..Mvc.iiciilly situatcl with r."s,„.,.t t.. railuav tf,in>|.<,rtali(,n .-m.l
the tuturc ore supply. Drsciipi i„ns of l,,,th the ,.1,1 all, I ll.,. )i,w works
••in. in,lu,l,Ml in the i.n's,.„t r,'p,.rt. Th,-,' ,l,.s,.rii,li,,ns an' i.as.'.l ui.-.n
scv.Tal ])ul.lishc,| arti,'lcs and upon .lata oi.tain.'.l l.y a personal visit to
file two plants. Thenew|)lant was not ,'onip|,.t,.,i at th,' ,late of the writ,'r's
last visit l,( the locality in S,pt,'rnlM r. I!tl2.

The ore sui.pli,'d for !l.e oM plant was ,'onveyed to the ro.ist yard-
:m,l thence to tli,' sni,lter over a Iih'i,'hert a, rial tram line. ll.dOO (rr\ in
IciiKth. Ore fr,.in the (lars,.n min,' w.as i.n.iishi al.out M niih^s in .M) ton
l».tt,mi ,lu.ni) sf,'l railway cars t,. \i,.t,,ria .Miius; from here a porli.m
was sent to th,' r,.ast yanis ov.r th,. tram lin,' aii,l th,' l.alan.'e w.'iit ,linTtlv
to the furnaces.

( »r,' -uppli.s for the new sm,'lt,'r will l„. ,l,.riv,',l chiefly from th,' ( ;ars,.n
Miwl the Fro,„i miiM's, a portion ,,f th,' or,' ImmK- of ti,e latter \mnii on the
property of this ( •omi)any. Th,' liaulas,' ,listance to the new roast vanls.
al.out a mil,' an,l a ,|uart,'r fn.m th,' smelter, will he 10 ,,n,| l^'mil-s
resi.,'ctiv,'ly. chi,'fly ov,r th,' ( 'ana, Man Xortherii railway.

Power f<.r th," \i,'t,.ria niin,' an,l snu'lti'r was furnislH',1 l.v a hv.lro-
«'lcctri,' i.lant, own,',l l.y the C.mpany. an,l l,.,'at,',l at Wal.aKishik' falls

• Ml th,' V,'rmilion i-iv,r. in I.,.rn,' townsiii]). an,l al.,.ut S mih's fr,.in Vi,'t,.riH
Mnies. Pi,w,'r for th,' (;ars,.n mine was i)ro,'ure,l from the lines of the
WahnaiMta,' l',.w,'r C.mj.any, whose tw,. pow,'r plants are locat,.,| „„ th,'

\\anai)it,.i riv,'r n,.t far fr,.m ( •,.nist,,n. Th.' new sm,'lt,.r is t,. I.,' ,.per-
at,',l l.y Wanai.itei ])ower.

lllslnrlail. In th,' yar IS<I<) th,' C.mj.any l„'j;an op,'rati,.n in th,'
Su,ll.ury .listrict l.y ,'xt,'nsiv,' striiJi.ini;- an,l ,.th,'r d,'vel,.pm,'nt work at
th,' \ i,-t,.ria mia,'. This w,.rk hiclu,l,',l th,' l.uihlinji ,.f r,.a,is. th,' pr,'para-
ti,.ii of a roast yanl an,l ,.th,'r pri'liminary work, in UIOO tli,' sm,'lt<'r
was ,ri','l,',| oji its i.r,'sent sit,', un.h'r th,' suiu'rvisi,.), ,.f Hiram W. Il'iNon
Th,' Bh'U'hert tram lin,', 1

1

,()()() f,',.t in leniilh. was instalh'.l l.v il„. Tr,",t,.n
lr,.n (•<.mi.;iny of .\,'w ,),'rs,'y |„ ,'onne,'t th,' r„in,', n.ast yards an,l sm,'lt,'r.
Th,' furn,'„',.s w,'r,' first blown in early in IIMM. Th,''min,' an,l sm,'lt<'r
w,'r,' ,-l,,s,'d ,l,.wn in l),.,',.nd.,'r. 1<)()2. an,l w,'r,' n,.t anain in ,.|>,'rati,.n,

cxc'i.l f,,r a f,'w m,.nlhs in th,' sumiiu'r ,.f l!H):{, until n.'ar th,' ,'n,l ,.f l!t04.
Sin,',' that ,lat,' the pl;int has l.,',.n in c,.ntiini,.us ojMTati,.!., with ,.nly
slight nit,'rrupti<.ns. The first furnaces w,'r,' 14" X 120" ut th.' tuy<-'r,'s:
m KtOS th,' plant was r,'mo,l,>ll,',l an,l th.' si/e (.f the furna.'.'s was incivas,',!
t,. 44" X ISO".

In I'.ll 1 th,' sit,' f,.r a n,'w snu'itiiif; plant was sel,','t,',l at a p,.int al.out
2 imh's fn.m H..nifor<! .iun.'tinn -m the < 'ana.liau I'acific railway, c.n-
veni,'ntly l.i.'ate.l, l.oth with respect t.) two transcontinental railwav



lino mill to t!.c ])rinci|):il luiiic- dwiinl liy llic ('uin|i;iny. A new iiKiilt-ni

siiicltiiitc jtlMiit liMs lu'cii crrcli'd 1111 l!ii> >il<', tiinl it i- fxprclcd that it will

he rcaily fur (iiitM-atimi in .Inlv. l'.»i:i. Twn Mast t'urnacc-, ."iD" x 21(1",

have liccii cnctfil and |)mcc tor a third i- i)nividrd. 'rwo I'circf-Sinith

hasic coiivci-tiTs Ul'-d" X 'i.")'-!!)" arc also in-lallcd. All ti.r auxiliary

((luipinclit necessary lias lieiii junvided.

VKlliKIA MINKS I'l.ANI.

It. It hThis plant will cease upcratinn Kcl'dr it.i- report i- in pnii

however, serve<' its i)iiri)ose well and ha- Keen an important laetor im the

develoinnent of the copper-nickel inihl>tr> of the Siidlmry <li>triel, A

hrief description of the e(|ui|)nient ami the method of o|)eration i- of intere-t

111(1 inav ais( I lie of future value as a matter of record.

(ii IK rill Sliiliiiii III i)f E ini pun II t. The plant a- it now slaiid> i- eipiii ipeil

With

UiK

two water-.jaeketed lila-t flirii.-ices, \\" X ISO", e,-ich capaiile of tre;it-

4(lt) 4.')0 tons of ore charp' jier day, under iiie>ent )iractice. Thi' cou-

rier Imildinji is e(iuii)l)edwith two electric oix'raled coinerter -lands. ami ti

•Us, each S4" X \2(\" . and a lit) ton, ihiee-motor, Moryian travellins;

lue. Power is electric, siiiiiilied liy the Company's plant at Wahanishik

falls on the \Crniilion river; a lioiler iilaiit is held in re>er

The lilower ])l;int includes two ( 'onmr>vil

])ressor for the converter air. '1'

( litowers. ami

le Imildinjis mcii

\e at the -nieller.

a Nordlier^ com-

ide otlice and lalioiatory .

enjiline house,' veil equip])i d shoi)s, clill)-hoii>e, lioardini; hou-es, and

ahout 40 delached dwellin^is.

liliifliirt Tniiii I. In:. Thi> tram line i> 11.001) feel in leiijilh and run>

from tlie Victoria mine to the smelter. It is eiiiiiiiiied with loadiiifi termi-

nals at the mine, at ihe roast van and at ihi' smelter, and with dischariiin

stations at the roast vards and smelter. The Imckets each hold aliout

700 i)ouiids aiK 1 travel the '2 miles from the mine to the -nielter at such

a rate as to deliver al.oul 100 loa.ls jier hour. The ro,-i-t yard- are loeatecl

ml the smelter and ahout half :i mile from the hatter.
l.et ween the mine a

lelivered into tram liiiis near the smelterOre from the (Jarson mine is i

Canadian Pacific Hallway ore cars; this ore is then raised l>y a small -kip

to chartiiufj bins on the tram line, whence it is conveyed to hm- at the

to tlie roa-l
last Viird. The tram line als( arries \ictoria mine on

vants. roa

to Ihe duill)). 1 he o|)era

to the smelter, ami wa-te mck fmin the N'iclori.i mine

ition of this tram line is snch that each huckel

is idle for only ;i very short portion I'f the entire nmnd lri|) Inm 1 X'ictori.i.

mine to smelter and return.

' The jKittcr i)l:iMl ;it \ irt(iri:i Mini-^ wiis ilrsiiini

1(1 lie cld.scil ilowM lor iciiKivai lo (ciiii-idii

.1 li\ lire cm I III' .l:iy hcl'iili- II »:i.-'

wm
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TIh- (lim.rcnc.. ill ..Icvatiou Lctwi'di the iniii.. :ui,l smelter is ,,nlv al.out
l(.(l feet. ()wi„K t.. tl.e heavy .luti.'s re(|uire.l .,f tlie tram this lall is
not suffi.ieiit to operate it, aii.l a.l.litioiial driving power was funiislie,!
hy M) H.P. motor installed at tl " lower end.

Fhw Si/.st,m 0,1,1 Shids. The downtakes of the l.last furnaees lead to
a steel dust flue with continuous V l.ottom. Slides are provided on either
side at ahout 4 ft. eentres. for the removal of flue dust. The main sf.ck is
ot >teel ,,late an.l is al.out ll.") feet in height. The lower i)art of the staek
al".ut 24 feet m lieijrht. is sliai,..,! as a truneat.'d e.me. t],e ui.jmt ,.ortiou
IS eyimdrical. Tlie converter flues co)ii,eet with the main stack.

Huihlituis. The smelter ImildinK is a steel frame stru.'ture. "overed
with corrugatcl iron sheetinn. Th<. electrical sul.-station. in which th..
power i)lant was also plac.l, was a w.K.den trusse.l l.rick Imil.linjj with
concrete floors. ."iO X !l()'; the roof w.as composite, hei„K covred with
corrugated steel on the outsi.h- and lined with matched pine. The
various shops were lioused in wooden structures.

Cokr. Fhurs. Silica.- Thi- coke used in tlie furnaces c les from
1 nmsylvania. It is shi])])ed hv water to .Xlfjoma Mills. 7:5 miles west of
\icto:!a Mines, where it is U,v.vd into hox cars, or c.ke cars, and h.auled
to tlie smelter l.y tlie Canadian Pacific railwav. The freight charges
amount to ahout So.fiO per ton <m coke that costs .s'l. 1(1 i)er t(m at the ovens

Limestone, which forms ahout 4' ; of tlie furnace charge, is ol.tained
from the Kihorn (luarries in Michigan.

For converter linings the siliceous ore from Hnice Mines, Ontario is
use,l. 'I'his ore nmsists largely of quartz carrying al.out li' ; co,)i)er in the
f..rm of chalcojnrite; the ore is haul.'d 121 miles ovr th.- Canadian Pacific
railway. When an a.Mitional sui.i)ly of ,|uartz is n'(|uired. it is ol.tainiMl
trom a local ipiarry not far ffwiii the smeltiT.

lilasi F„n„urs.~-T]u' two furnaces are each 44" X ISO" at the tuyere-
They are mounted on concrete foundations at an elevation of ti feet al.ov('
the converter floor. Tlie .suiu-rstructure is of structural st(>el al.ove tl e
charging floor; tl.e hood, stack, and d.iwntake leading to the flue areo'f st,,.|
piMte (I'lat.. WHI). They are water-jacketed steel furnaces with brick
toi)s, and cast-iron sole plate 2" thick. Tli.'ir capacitv is 40(1-4.-)() t(nis of
ore charge jier 24 hours for each furnace, under the iireseiit method ,,f
(•ix'i.'if ion.

The furnaces as originally eonstruct(.d each .•onsisted of two tiers of
water-j.ackets, < ree jackets on each side to each tier. The upi.er tier has
n..w heen repla. d hy l.rick; the insi.l.. l.rickw..rk is of firebrick, the .mtsidc
ni c<.miiion brick. The furnaco are charged from the side, th.. char"..
<lo..rs b..ing ..p<.rate.l with a i.n.'umatic lift. Th.. charging flo,,r is 1 1 h^t
al..,v.. tl-.e tai.ping floor. Tl... fnrnac..s are i.r..vi,l.-.l with si)e,.ial wat.'r-
«-o..l..d cast-iron spouts, each i.r..vi.l<..l with ..nly ..n.. .,.1 of wat..r ]»]»<
ihe sjx.uts are line.l with chnmi.. brick an.l similar brick is al.so used at the

1
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tap liolcs. Tic cnicilili' is Imilt will, in :i phitc ~tccl Ikix, ami i> carii"''! I>y

the sole i)latc. Clironic hrii'k laid in iiiani ICSI tc ccnicnt is used tor this: Ih

inaiinc site cement is mixed with manncsiiini sulphate water.

Tlic settlers are circular, each 12 iVet in diameter and 1 feet in depth.

('(invcrUrs. Tliere are two electrically operated converter stands and

six AUis-Chalniers improved, S4" X 12l>" shells. The stands a

from a pulpit hy individual controllers and air valves. Th
ire oper.'i ted

id o-ton cast steel matte ladli

converter

;ire handleil l>v one lid-ton :5-inotor
si ells

Morgan travellinjj; crane.

I.ininn for the converters is iirejiared \>

two t) ft. Chilian mills direct connected to a M) U.V

lihiiirr J'ldiit. Air for tlie Mast furnaces is sui)plied hy two ( 'onnersville

Mowers, each liavinfi a capacity of l."),:i4l) cuhic feet of air ])er minute at W

X 111" Blake (ru>her, and

lirect current motor.

ounces i)ressure, runnni11^ at \'M) r. II. n l.clt-c (led

to a 200 H.l'. constant sjM'ed motor, t.ikinsi current ,it .V)0 volts, and rnnninn

at oW) r.]).m. Th tiir ])ressure at the ces is aliont l}S ounce

from the blowers is delivered to a common receiver, and conilneted to the

bustle i)ii)es of the furnace: liustle i)ipes run in(I each side of each

furn;!ice am 1 across one end.

Air for the converters is suiil)lied hy a Nordhern dui)lex air-coni])

capacity ti.OOO cubic feet of free air per iniinite. comp to I-.

jiressure, a

stroke 42'

t 82 r.p.m. The low ])ressure cylinder is :?4" in ilianu'ter, the

Tin tlvwheei is IS feet in diameter and is grooved for IS rop

eter. This machine is driven byeach 1
•2")" in dianu

H.P. induction motor running at ;54.") r.p.m.

stant speed lib")

This blowiuij ennine

])oi)l)et (lis( icarse. am

receiving current at .").")0 volts,

is fitted with mechanical ijdet Corliss valves and

I is rcfuilated by the air pressure from the receiver

through float iufi levers to tlie K'

Corliss inl(>t -valve:

Flue DiiM.— Vhic (hist is dra

)vernor, tliis controlliuK the cut-olT on the

[ from the flue through the slide (h)ors into

barrow. It is wetted and fed to tlie fiirnaco from hand barrows.

Siiu'ltinij Piddice. Hoastintt.- About two-thirds of the ore treated is

first sent to the roast yards, about half a mile from the smelter anil north

(Ireen ore is received at the tramway (inloadinp:
of Victoria Mines statioii.

station ill "'.e roast yards anc I duni] )( d in a i)ile, Here it is ^hovelled int(

buckets and lioiste(: to th el of the staftilifl tli'it is built over the roast

yard aiK I is loaded into eii<l-dumpinn hand lorries, holding al mt 1,000

pounds each, whicli are pushed by hand to tlie roast piles. Each roast

pile, when completed, contains about :i,0(H) tons )f ore and covers an area

of 40' X loO'; the piles are built in a row. with the hinKcr axes

parallel, and about 10 feet between piles. To build :i new pile a lisilit pole

staging is erected over

accommodate the lorrie:

fully and properly i)iled, is tin

the roast bed. and rails are laid in this staging t(

A bed of dry wood, about 3 feet in dejit

;ild a> a ba.sc for tl ic pro[)iJ>ei

1, care-

^t pile.



I poll ll.is won.l i.iv is |)il..,l, 111 a (Icpll, ,,|- al„,ut 10 I'irl. A tH|) ,|n-.>iiiK
<-f ,S"-1(I" of line oiv i> th,.;i siircad .ivcr \\w top of i\,r |,il,. mu,! <l,nv,i tlir
-Mies Miwl cn.ls. Tl.r mils Miul Ml-il.U.TS of O.v ,tM>rilH Mi-c thr I tviMovcl.
tic |)olcs l.cin^ |,.ft s|;,n(liti(J ill tl.c pile. Ti.r wood of tlic pi|,. js ().,.;,

iHiiilc.l; tl.c wliolr |)il|. will 1)(. ali^l.t in alxnit four days, 'I'l... pij,. i> ,.an-
lully watcl.cd, hlou holes arc stoi)pcd whenever they ai)|)e,-.r, and the roast
continues tor ahoiil l!.i((hiys. I.y whieh tiineahout half tl..' sulphur has h.r.i
l>iirned out. the (ireen ore eoiitaininj; al.out 20'; of suli.hiir. at the start.

After coolint:, the roast heaps are loosened up I.y l.lastinf;. The
roasted ore is shovelled I.y hand into ears and hauhd l,y a horse to the aerial
tramway. Jleic it is h(.isted I.y a skip and dunii.ed int., the N.adiiiK I'ins
Three men are reiiuire.l at the hoist in the roast yards; two men are re(,uired

(.11 each lorry
;
al.out l.') men in all are employed in these yards, 'j'he average

outimt of the yards j.er .lay is, approximateh
, 47o tons"(.f roasted ..r... when

t!.e])lant i- ojieratinK at full capacity.

All (.re from the \iet(.ria mine is weighed into the n.iist yards at the
mine; that from the Carson mine is weighed at the smelter 'hclore l.eim.
sent to the yards. All n.asted (.re is wci>-hed (.iit <.f the yards,

Smeltinn.- At the smelter. .,re. n.ke, and tlu.xes arc all stored in l.ins
l.iaced with their discharfte chutes al.ovc the level of the charKinf; fh.or
s(. tliat the charge harrows can l.e run beneath them. The furnaces ar.^
cl.arjred I.y haiul lorries holding al.out SOO i.,.nnds each. The ore char"c
(•(.nsists of two parts roasted ore to (.ne ,)art of Rreen (.re; the coke iiiakc^
up al.out S',' of th(. whole cliarKc. A tyj.ical charge will c..nsist (.f al.out
1.200 pounds of roasted ore. «()() pounds of Krcen ore. :;()() i.ounds ,.f sc-aj.
and shiK, including To p.mnds (.f limestone, and 2:)() i.ounds of coke.

The iiractice is to granulate the furnace shifi, which is then flushed (.ut
to the eiljre of the dump.

(' verting.—The furnace matte, containiiiK al.out 153'; e(ii)i.er and
nickel, IS collected in the settlers, wliidi are tajipe.l at intervals. Fn.m
the settliTs furnace matte is run into pots, which are lifted l.v tlie travelling
crane and charged directly into the c(.nverters. Matte from N(.. J e;.n-
verter is blown up to al.out (>()'; coi)i>er-nickel. It is then skimmed and
the slag IS sent to the furnace .settler while still lu.t and li(iuid. The matte
trom converter Xumb.T 1 is then charged to converter Number •> and
l.lown to alxjut 80'

; coiiper-nickeh Tlio .slag fn.m this c(.i, verter also goes
to the furnace .settler, and the matte is rmi into a i-ot, fr,,m which it is

poured (in a matte bed to cool. There are four of these matte beds, each
i X lo

. It is customary to draw matte from the settlers at the
same time as converter slag is being poured, thus preventing the over-
h.ading of the granulathig stK'ams.

^

The final lU'sseiner matte jin.duced contains about 38'; copper and
42'; nickel, and about I.y; in.n, the balance being sulphur and other
iinpuntH-s. It i.s broken u], on the beds, imt into barrels, and shii)pe,l to
the Mond Company's refining works at Swansea, Wales.

-i=;^v-.^- •A.ir--'-:
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'ri,<' site t'lir tl.r new ))l;iiit ,il ('(iiii^ioii was rlmMii imly al'lcr vtrv

I'McarctiM siirvi'v?

a laiji(> s\v

Tlic new smelt IT i-^ hifalcil in a rncUy hiUsiili' Dvcrlmikiiiu:

ini])y flat wl.ic)! fiivcs aini>lf storasic rnoiii I'nr larfir >\nn pile-.
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Tlic Kriu'i-al liiyout nf tl„. plant :iii,| tlir railway appn.;icl..- ;iic >liu\vn
I'll llic accdiiipaiiyiiiK plan il-'iKurc !•).

Tl..' I<.a>l yar'i> air l,i<alc.l al.nilt t lirrc-loiirll- -.f a lllilr fmiii thr
smelt. T, I., tl.f M.utl,.'a>t, on the ,,i|„t si,|,. „f tl.r rii(>f at wlios,. |„„| tii.-

Mhritcr i> pla.T.l. 'I'licy air (•(.mirrtr.l dirrctly v td , 1„. ( aiiadian \<irllirrii
railway aiul thr Caiiaiiiaii I'arid.. railway, and arr aNu coiiiiicfrd -.villi

tlr -iiK'ltrr Ky a s|.iir line l.rl(.iij,'iiij{ t(. tlir (Kinpniiy.
A new lnwii>itr Uiis lirrii srl.'ctrd and laid nut, north of tlir ('anadiaii

I'arifir line and al.out one milr from tl,r Miirltrr. Coiiistoli will l,r a
model town provided with every modern convenienee.

(iimrni St.itmunt nf Ki/in/,,,,, nl. The main smelter huildiiin has
M eonerete Mihstruetiirr rr>tiiiK on l.rd-roek. and a strMeiural steel siiper-
stiiieture. In this l.uihliiiK :ire Jilaee.l two new iiio.h'rn waler-jaeketed
hiast fiirnaers, .-,.," X 2»()", and two I'eirer-Smitl. l.asi,- .•.mvrteis, lO'-O"
X 2:)'-l()". I'rovisi.m has heen made for an additional l.last funiaee
wl.ieh will l.e ad.led when reiniired. Tlie jiower hiiildiiiK is h.eated on
the hill ahow the ,melter. The ore Imis are plaeed hevond this ami a
roek house stands southeast of thr smelter aii.l over the hiwer tracks.
A >eiiii-eireuhir track h-ads from beneath the ore l.ins to thr charKinii
Hoor of the Miiriter huildiiiK. It is carried over the slap tracks on steel
trestles rrslinj; on conerrtr ])irr-.

lircririnij Ons. \s shown on tlie plan (FJKiirr !t) sjnir lines have
hern huilt coniirctiiiK l.oth thr ( anadian Pacific ami tlie ( 'anadiaii Xorlherii
railways with the roast yards, the smeltrr yards, and tlir siiirlter or.^ hi.is.
Orrs iroiii the mines to thr north will come into thr roast vanls over the
tracks of the Canjidian Xortliern railway and can he deliverrd directly
to the yards, or shunte.l over the < 'ompany's simr line to the Miielter l.ins
Ores from the west will he divrrtrd to thr Mond Nickel Comiianv's s,,ur
line at Coiustoii station, and can l.r run rilhrr to thr smrlt.T l.ins .'.r to thr
roast yar.ls. On- from the roast yards can also l.c oonveved over 1iii.

siMir hue to tlie smelter l.ins on thr high line above thr smrltrr.
roirn: Power to operate the i)lant is entirelv electric and will l.e

obtain.'d from th<. i.owrr lines ..f tin" Wahnajiitar Pow.'r ('om].an'y. This
corporation has two jx.wrr stations on thr Wi.napit.'i riv.T not far fn.m
('onist(.n.

/i///W/«(/.v. -The main smelt.T buildiiiK is of steel constructh.n wiih
a c.ncn.te substructure, <l()' x :{ti()'. resting u,,,.n s<.lid r...'k; there
is a iiionitor on the roof running the length of the building. A lean-to she.l.
21 X 240. (.11 thr northwrst .sidr, houses the convrrtrr i)lant ; a
similar lean-to (,n thr southeast, about 30' X 210', covcts thr slag
track and th(> main flue (Plate XIX).

A slag cut on the southcist sidr is pn.vidrd witli a standard gaugr
track. The tapping floor is 14 feet higher, and the charging floor 24'-2 •

.")"

.ibnvc tins. The furiiaci- platform i.-, 24 feel in width and 2U) feet in



-3

^(HBIBfBSSBS^



»fe-^^':- ^ivi*.'-'



I'HIK \\

il '"«^s« f

.'»i-i«*»-r:,'''^'

V

A. (lini-ml VM'» i>( ll mn|il.i,.l plini it ( 'oni-tim, N'oti' |lir .iirvivl lin" >•! tn-.tlc

ciirryini! tin' (iiick> timl run un'l'r tin- nrr Lin- ,itMl "i, ilu- ilinriritiK lliKir li-vi-l.

li. Clmririnj; fi(M>r. >!ioMinK top t>i :i furnai-'*.
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IcilJ!;'''' 1"'"' iu:ilt<' tliiDI- (111 the li(p|-tli\Vi'--t >iili' i^ in reel liclciw tlif eve!

(if the t'uniMcc ildor ;i)i(l iilxiut .")(( ft'cl ill width.

Tlic )i((\vcr house, liiiilt on the hill s(iuthca>t nl the .-mcllrr, i> ;i prick

:iii(l steel stnieture with (•(iiicretc f(mii(l:itiiiii and a tile idof.

I'liif Sii>tt( III mill Sldcl.s. 'I'lie main tliie is rectaiiiiulai- in cniss-se •lion

lO' X 1")', Imilt (if sheet .-teel. It lia(l> to a (lu>t ehaiiilier ;{(('

X .")0
, Iniill <if -tack lii-iek. wliich ciiiuieet* with the iiase of tlie s aek.

The main st:

siniare in ^

~i-. 'in t,

ii;n and i-

ed-mck; the ower 'J.") feet of ti -tack is

dll of red liriek, tl le Upper cyliiiilric;

])ortioii, al" t i' ill! Ill ('• iineter, is li

Tlie lieifiht 1 ii' 'Ut !7-" I'ei '
.

iiiit of ( 'll-todis -t;

Th I- V(l V'lled with '27 h(i])|)ers, |)laee(| at "•.'» ft. centre:

1)1 sets of two, lietween the main lients of the supporting structural steel

work. There are also four larj^e hoiijiers jilaced lietween the ni,iiii

Hue and the lirick (hist cliamlier. The liottoin of the dust chamlier is

fitted with () rows of steel hoppers, 'J to a row, the distance from centre

to centre heinK ")tj Kach hopjier is provided wit! illar disch

fiate 13" in diameter, dosed by a lever oper.iled si Thel lopjier [•hiit(

lieneatli the (lust chamlier deliver to a common -jiace so arraii^eil that

the flue dust ciiii 1"' run into .i \'-shai)eil auxiliary hojiper of sheet >teel

lianKinfJ above a staiuhtrd jjifJi' track in the shift cut. Six chutes deliver

from this lio]ii)('r to a car jilaced lieneatli.

Jilinriiiij Ki/itijiiiu'iit. In the power liuildiiifj foundations had lieen

laid for iiree ( 'onnersville blowers and two NordberKs. Tlie blowers

at the \'ictoria .Mines ]ilaiit were to be transferred to the new jilant and

one new V onnersville amHe d one Nor (llier": wen to be added. Data with

s]H'ct to tlie eaiiacity of tlies(> lilowers are t;iveii on pa^e (i").

Jilii.st F Tl lere are two Allis-Chaliiiers rectangular water-

jacketed col)])er blast furnaces, .")()" X 211)", each furnace beiiin jirovided

with a brick lined steel crucible and a brick toj) above the siiifjle tier of

jackets. The height of tlie furnace is :{2'-2-.")" to the base of the hood:

the hood measures ri'-d". k'\'»M; :> total height of 44'-S .'>". .\ j;oose

neck. 7'-t)" in iliameter, connects each furnace with the main Hue, and a

strninlit stack, closed by ;i (himiier, rises 1.") feet above the hood.

Each furnace is carried on structural -teel columns, the jackets beinji

buns from 1 beams. The crucible rest> on three rows of nine suiiiiortinj;

columns each o feet in lieijjht. It consists of a rectaiifiiular steel frame

about Ofeet in width. 2\'-'.)" in length, and 2")" in depth, made of 1 beams;

the sole plate is of cast-iron in four sections. This crucible box is lined with

chrome brick around the sides. I lids, and bottoni, reducing the internal

widlii to 4'-2".

.\bove the crucible there is a single tier of water-jackets, eijiht on each

side, each 8'-2" in height. The width of the furnace is 4'-2" at the tuyi'-res,

at the ton of tlie water-iackets it is .j'-!)".
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The thnKit of the funiapo ubovc tlic \v:it.'r-j;ickcts is l.iiilt of onliiiary

l.riik !i)i(l liiif.l witli firchrick, foniiinn a jark.'t 12" in thickiu>>s, tlic t.-p

1mmii)I :i'-7" Im'Iuw tlio (ll:lr^in!J; fl<">r. The s|):ic(" between the chargiuK

Hour and the top of tlie t.iiekwork is luiilned by ineline.l aj.run piat.'s.

At tlie ends tif tlie furnaee the luickwork is earned to the tup ot the

furnaee 8 feet iibove tlie eharwint!: floor. The eharue door- aloiiR the sides

of the furnaee are .-pcrate.l by counter \vei(ilits. Otiier data with n'>peel

to these furnaces are pveii h. T:.ble XV, chapter VIII. See also Figu s U).

11, and 12.'

The settlers are about l') feet in diameter. They are pla( vd licM.le

the furnaces and discharge matte and slajj from opi)osite si(h-s.

The furnaces are placed parallel to the lennlh of tlie building and may

be charged from eitlier side. Space has been imnided for thr.'e, but only

two are beins installed at the present time.

r.,»(rWc/-,s-.—Tlie converters installed in the new plant are of tlie

Peirce-Smith tvpe of basic converter with shells lO' ()" m diami'ter and

2r)'-i0" in length. Two liave been installed in the building (Figures

i:i-H). and Plat. .XXII).

The lininR ot each shell consists of Iti" sili<>a brick and 9" maKne-ite

brick at the bottom, and 0" maunesite brick at tlie toj). At the tuy«'re>

special 18" magnesite brick is employed.

Each sliell is provided with :{() tuyeres i)laced It on one sid.' oi the

stack and 10 on the other, none eominfi directly below it.

The blowiuK stack is :i'-7" in diameter, but the lining reduces the Ire.

space to 2-9". It is placed near the median riding track, its c<Mi1rc being

U'-2" from the end of the shell opposite th.' bustle ])ii)e. The pouring

spout is placed 7'-7r)" f, .m the same end an<l aliout 77' of arc b"low the

sta<'k.

The ends of the shell serve as annular tracks upon wliicli it may be

rotated, and a third ri.lhig track l)laced 7'r>" to (me side of the mi(hlle

of the length of the shell has also been ])rov;ded. The tracks r.'st on rollers

carried on cast-iron bearing plates, bolted to a concrete foundation.

The shells are turned by steel ropes, pulled by a sliding gear operate.l

bv an electric motor ami a worm screw, with an S ft. stroke.

The converter Hoor is served by two .")() ton Whiting cranes.

W.\B.\(;isniK PDWKU 1!I-.\NT.-

The hvdro-electrie plant l)elonging to the Company is located at

Wabagisiiik falls, on the Vermilion river. ab(mt S-.-> miles from \ ictoria

Mines station m the Canadian Pacific railway.

1
i.-,,,.„ ,lr..„-ln.r. .,„,„ll,.,l l>v tlic .ourtcsv ..f t li<> .Mlis-C'lmliMris ( •..Mip.-in v, Chicago

=
H;us...l on a (Lsoi-iptUm by C'M.I B. Slujihr, published in •Indu.soml Pn.Krcss,

Miirih, lUlO.
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The power lumsc is u concrete hloek structure. 4(i' X 0(t'. It is

eiiuipped with !in overlieiul travelling crane of sufHcient cajmcity to lilt the

hi'uviest sintile i)iece of the turbine unit.

TliP steel pi])!' line leailint; from the dam to the ])ower liouse is 4.')() feet

in length, and S feet iti diameter.

Tlie main turbine is of tlie liorizontal twin type, with a pair of east-

iron runners secured to the main shaft, all ench)sed in a steel housing

arranged so that tlie water enters parallel to tlie shaft, and diseliar>;es

into a common draft chest. The top i)art of the housing is made in remov-

able secti(ms to facilitate ([uick inspection of all internal i)arts. The

regulating gates consist of two sets of movable guide vanes, oi)erated

between two rings moved by short links and regulating rings that are

connected to the regulating shafts by rods and levers.

The machine is governed l)y an hydraulic cylinder with i)iston connected

by rods to the gates and operated by a geared i>unip and i)ressure

cylinder. This jircssure cylinder is ])rovided with ,i fly ball governor,

driven by belt from the main shaft, by which oil. under pressure, is

admitted to either end of the oil cylinders, as required.

The turbine is designed to oi)erate witli oOO cubic feet of water ])er

second under a oO ft. liead, wlien ruiming :100 revolutions per miimte at a

pow(>r factor of SO'^^. It is direct cojuiected to a 1,200 K.W. W) cycle,

:i pliase, 2,200 volt, alternating current generator. This machine, when

running under load, generates from ,S00 to 1,300 K.W., the latter being

th.e i)e;ik load when the mine hoist is suchh'nly tlirown into action.

The exciter unit consists of one single horizontal shaft turbine, mounted

ill a cast-iron casing, witli regulating gate made up of guide vanes i)ivoted

on ])ins between two heads, and ojjcrated by means of a s])lit regulating

ring (m the front head, connected by links to the governor. The generator

is direct connected to the shaft, and is a CO K.W., 120 volt machine. It

is de-igned to operate on 27 cubic feet of water jier second, at .jO ft
.
head,

when rtmning 87.5 r.i).m.

Tlie switchboard api)aratus at this power plant consists of one ])anel

for control of tlie exciter, one panel for control of tlie generator, and one

line panel provided with 10,500 volt lightning arrester and accessories.

The generator voltage is 2,200. This is stei)i)ed up to lG,.oOO volts

for transmission over the i)ower lines. The transformer e(iuii)ment at the

power liouse consists of one bank of transformers (three) of 800 K.W.

capacity each. Power is transmitted over a line of No. copi)er wire.

The smelter sub-station was e(iui])ped with three ;i")0 K.W.. oil insul-

ated, water cooled transformers, which stepped the jjower down from

1,5,000 to (iOO volts.

The \ictoria mine sub-station is equipped with three 200 K.W. trans-

formers, 15,000 to 000 volts.

35783—9



CIIAPTKR IV.

THE CONSOLIDATED MINIXC AND SMELTINd COMPANY
OF CANADA, LIMITED.

1n< iiHi'oRATloN.—( )i't;!iiiiz((l in llKJo as tlic Caniidiaii ('(insDlidutcil Mines, l.iniitcil. .Name

chiinu'd in I'.XXi to the iiirscnt, title. Autliorizeil capital. S7.."){H»,(MKI, sliares SKHI par,

issued .?."). S05,'J()0. I'rmiiUnl, \\. I). Mattliews, Toliinl.i; Vin -I'l-isiih nl, (leiirue

Sumner, Montreal; (liiiinil Matinijir, 1!. II. Stewart, Trail, H.C: .l.s.^/.s/i//,/ (liiimil

Miiunijir, S. (i. Ulavloek, Trail. H.C.; Miniinj KiKiiunr. .lohn M Tuiiil)iill. Trail,

B.C.; Sii/HriKli iiili nl KuKstnml Mims, M. K. I'ureell. Ko.sslan<l. H.C; SiiinrinlimUnt

Trail Smillir, ,1. Huehanan. Trail, b.C; MiUilbinjisI, M. II. Sullivan. I'i.seal year

iiiiU .June ,i() Annual meet inn, Tuesday in September.

Tliis (•t)ri)orati()n carries on llic jiciicral business of miiiiiij!. smelting,

and refiniiiK g"l<l. silver. (•(>])])er, and lead ores; it also jmrcliases the ores

of these metals from other iirodueers.

The subjoined article is descriptive of that jiortion of the works at

Trail wliose iirincijjal function is tlie smelting of ores containinf; co])i)er,

and the i>roduction of coi)i)er matte. In addition to the coi)i)er smelting

department, tlie works at Trail include a comi)lete lead smelting dei)art-

ment and a lead refinery. There is also a roasting department whose

chief function at jiresent is to treat lead suljjliide ores; ores which contain

copper and whicli recpiire roasting, and some co])i)er mattes are occasionally

treated in some of the roasters as circumstances retiuire. Descrii)tions

of tlie lead smelting and lead refining jilant have not been included because

tliey are not german to the subject in hand. Tlie descrii)tion given is

based on i)ersonal visits to tlie ])laiit and on published articles (|Uoted in

tlie text. The autlior is also indebted to the general manager, Mr. \\.

H. Stewart, to the assistant general manager, Mr. S. (!. HIaylock: to

the su])erintend(>nt of the smelter, Mr. .L Huchtman. and to the metal-

lurgist, Mr. M. H. Sullivan. The two latter geiitleineu were kind enough

to revise tlie firsi draft of the text and to sujiiily many details. l{efe"ence

should also be made to an article by Mr. ,1. M. Turnbull, jjublislied in

"Mines and Minerals,' Septeml)er, litlO, ))]). 121 12."), entitled 'Trail

Smelter and Lead liefinery.' and to an article by Mr. Buchanan, read

before the Western Branch of the Canadian Mining Institute on September

IS, 1912, entitled '('o|)])er Smelting Dejiartment of the Trail Smelter.'

a cojiy of which, in nianuscrii)t form, was kindly jilaced at tlie dis])osal

of the writer by its author.

Cdl'l'Klt ^iMKLTI.Nd I'L.V.NT \V TH.^IL.

h<Kalio)i.--T\w Trail smelter and r(>fiiieries are located at Trail in

the West Kootenay district, British Columbia. .\ branch line of the

Canadian Pacific railway affords rail connexion with the i)rinciiial mining

,.i
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i)s of sdiitlitTii Hritish Colunihia, :>iii
mini

ftel

Hivcr viilU'v, at the mouth o

I with tl.c CrowMK St r :il

1. The smelter is located on the corner of a river hen<'li in th(

river. The locution m

C'oluniliiiv

,f Trail creek. The si<le and frontal slopes of

the Columbia,

ore and ^latJ I'V
this bendi are steep and its top stands about 200 feet abov.

likes it advantaneinis to handle

«?r IIV)

The lead refinery i

d.

located on tlie s:ime bench farther \i;> st
ty, and comparativeiy little mechanical elevating is reciuin

re;!m;

beyond this, am
of the Company's official

I overlooking the Colmnbia river, are the h..u>es of a nund.er

The town 'f Trail is built below the smelt.'r on the tio(.d-i)lain of

Trail creek beside the Cohunbia river

Montana (

'(/. - The site wa first selected by Mr. F. A. Ileinze

)re Purchasing Company, and a small smeltint! I'lant to tr.

the Le Hoi and other Uosshind ores was esitablished liere in ISOO. Hever-

beratorv furnaces were first erected, but, these proving unsatisfactory,

thev were rei)laced by blast furnaces the total cai)acity beins;; about '200

to'.s per day. Tlie plant was purchased by the Canadian Pacih.- railway

in 18'JH- it'was transferred t.. the present owners in UMUi. Lead furncces

wre installed in 18<M), and tlu- lead refinery, using th." B.'tts patent eU'ctro-

Ivtic process, was erect e.l in 1902. Channes an.l enlargements have been

almost continuous ami have resulted in some inherited di.a<lvantases ot

arranEement. Some recent chanRCs hav been made, resultuis; m an

increase in efficien.y and economy, and th.> plant as a whole is both modern

and efficient. v-v-im i ti,,.

The ceneral appearance of the plant is pictured m Plate Will. In tnc

cntre f(,reKn.und is seen the Canadian I'a.-ific Railway station at Smel er

Junction, and the tracks lea.linK to the ore bins ami yanls. 1
he br.ck buUd-

ins to th.erislU of this is the assay office. Farther to the right are the several

shops: still farther over on the edge of the bench is the blast furna.'.- building

with the slag dumps Iving below the bench. The flm- rising fnmi this

building is .•onnected witli the lead furnaces. The tall fhu- behind the shol's

hd.mgs to tlu- copper blast furnaces ami to the roasting plant. In nmt

of this flue is the old sample mill, v.hiU" the r.,asting furnaces and the

Huntingt.m-Heberlein plant are located in the buildings back ot it. lo

the right of the sample mill is the blower room followed by the matte plant

a.ljacent to tl;e end of the blast furnace building. Ore bins and storage

piles of coke he to the left of the roaster buihUngs. The lead rehn.Tv i~

seen at tl..^ extreme left of the plate, and the resid.-nces of some o the

principal officials of the Company lie back of this ah.ng the edge ot the

bench overlooking the Columbia river.

Tl.e panorama view sh.own in Pla+e III, made from a picture by

Carpenter,' in 100<h gives a l.-etter view of the site upon which tlie works

' 303 HiwtiiiKs St., Vuncouvor.

MyHSiaK
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art" located. While there have 1 leeii many ehaiiKes in the inlenial arranjte-

I

nients of the i)laiit since the picture was taken, the essential feat
far as exterii'il ai)i)e:irances are concerned, are still tlie same; the si

ures, s(

ig i)ii<'!

seen on the h'fi of the works and reachinn towards tlie town of Trail ...

liowever, very much larger. The lower of tlie two stacks helonRs to t"l

lead furnaces; the downcomhers of tl

hehind this stack; tl le main stack occupii

le copper furnaces sliow clearly

most the middle of the jjicture

foreground contains the roasting
of the works; the long building in tl

dei)artment; and coke storage piles are seen to the right of this. Th,
lead refinery is sliown near the riglit hand edge of the i)latc.

dcnvnil SUikmcnl nf Efjuipmciit.~Thi' general equii)ment of the iilant
mclude.s railway yard.s with :} miles of sidings, railway scales, ore l)unkers,
storage yards with a capacity of 30,000 tons, two sampling mills, five
large copper blast furna.'

, two lead blast furnaces, with seven rotary
blowers, two O'Hara furnace.*, two Dwight-Lloyd roasters, seven Hunt-
ington-Heberlein furnaces, and 30 converters, an electrolytic lead refinery,
brifjuetting plant, assay office, machine, carpenter, and boiler shops!
together with a large amount of smaller machinerj- and equipment, includ-
ing an extensive installation of pumps, hydrants, and ho.se for fire
l)rotection.

Electric PoHcr.—Electric power is used throughout the works. It is
received from the power plants of the West Kooten.ay Power and Light
Company at Bonnington Falls. It is transmitted over the same 8-phase
()0 cycle, 20,000 volt lines that run to Rosslar.<l, being stepped down at
Trail to 550 volts. Tlie Trail sub-station is owned by the Con.solidated
Mmmg and Smelting Company of Canada, Limited. The equipment of
tliis^ stati(m consists of two banks (six) of transformers, 150 K.W. each,
10,500,575 volts, oil insulated, natural cooled, manufactured by tlu'
Wagner Electric Company; and one bank (three) of transformers, 1,250
K.\\

.
each, 10,500 '575 volts, oil insulated, water cooled, manufactured

by the Westinghousc Company. All switchboard apparatus, including
lightning arresters, are by the Canadian Cieneral Electric Company.

The smelter i)rop(-r has motors installed, having a combined capacity
of 1,800 H.P.; the electrolytic lead refinery requires about 1,100 H.P.
Tlie total horse-power requirements of the plant are tlius about 2,000 H.P.

Receiving Orex.~ Ore is received in railway cars. These are weighed
over a 100 ton Fairbanks recording scale, thence run over the proper bins
and dumped. Ore is drawn from the bins to the proper sampling mill
of which there are two. The Imlk of the copper and low grade ores is

handled in the large mill; the other mill handles lead and ilrv ores and
concentrates.

Sample Mill F,,j!,ii>„,ent, for Cop/nr Orc^. The rocoiviug bins have a
cai);icity of 1,700 tons; three of them deliver directly to a Xo. 8 McCully
gyratory crusher, 1.50 t(ms capacity ])er liour; the retnauider deliver to the

-u.m vvr
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satno (•ru:*lior ovfT :i

crusher dflivcrs in

elevsitor. which hfts tlic ore t.

Mi" pun c.nvcv.T driven l.y a -'() H.l'. motor. The

iiiiese steel link helt liiicket
to the hoot of ;i Xi" ni:in}{

over !i (
()" Vezin saiui)ler wliich cuts oi

the top of tlie mil!, where it is disehiirne.!

it 10' ; of the whole. 'Hie reject

])asse to the mill Mns, and the samp'•le pusses through a No. 4 Mcrully

crusher which lireaks to 4" siz( A 4X" Vezin cuts out 20'
,
which passes

to a 7 X 10" Hliike crusher (to 2") dischar^inn into a 0" bucket el.-vat..r.

," Vezin cuttins 2.')';, which passes to

to a second :5li" Vezin whicli sends 10'

;

The sample is again elevated to a at)" Vezin cuttins

14" X 30" rolls (to 1"), and (hence

to 14" X 24" rolls (to \") and tlience to the (lUarterinR floor. <>iie two-

(housandths of the original san.ple is thus .lelivered to the nuartermg Hoor

where it is put through a 0" X 20" sample grhuUT and .luartered .lown.v

hand or in .lones riffles; it is then sent to the bucking room. Part of the

final san>ple go., to the assay office, and part is kept as a check un .1

s,.ttlement is nutde for the shipment. All rejects are .lev.ated to bus.

whence the ore is conveyed by electric haulage to its ,lestmat,on-e. her to

the charge bins for copper furnaces, or to th,> beds for roasters, or .. the lea.l

furnaces. It is hauled to its .lestination in trains by a JeiTrey electru- trolley

locomotive (Figure 17).
isf. witi.

The mill is d.-signetl so that all san.plmg can be done on one shift ^Mtl

resultant .>c.momv, and more efficient supervision. It is now bemg arranged

to handle lead ami dry ores as well as copper and low grade ores.

The number 8 McCully crusher is driven by a 100 H.P. m..tor. and

the balance of the mill by a 50 H.P. motor.
• w"

Haula„e and Distributing S,jstcm.-\ high-lme tr.'stle, carrying IS

gauge tracks, runs through the sample mills, and branch trestles from this

line run to the storage yards, lead beds, etc.
, , n

The second haulage line is locate.l 20 feet below this. t runs below all

the sample mill bins and into a tunnel under the coke and storage yards.

The ore and coke are drawn through chutes directly into cars, and run ov.-r

the furnace charge bins, which have a capacity of 4.000 tons. Iho.

haulage lines are connected by a pair of balanced elevators

llu- third line. 25 feet lower, is on the l.^vel of the feed-floor of lie

copper blast furnaces. It rxms under all the furnace charge bins ami has

br inches connecting it with the ground floor of the roasting and bru.m

plants. Each copper furnace has a track on either side on ^^hlch tin

charte trains are run alternately.
i r ,

JefTrev electric trolley locomotives are used throughou the w.-rks
^^

S H-bar pull, and five U«.0 pounds. Two ad.litiona^ UU.n

niotors have recently been a.Uled. chiefly for hauling an..de cars from the

lead siiioltor to the refinery.
i u f .i„...t

The charge cars are of the swivel side .lump type, are built of sheet

steel, and have a capacity of 1.01)0 pounds.

>
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Tlic diri'ct current required for (lie trolley lines is Keiierated hy two
motor-driven, KM) K.W. ^enenitors. The eurrent is suppli.'d ;it ."lO "volts.

An nuxiliary or reserve set of S.") K.W. is also instiilled to prevent the serious
eiiinplications whieh would follow ii hreak in the haulajje serviee.

/-

Mc Cully CrJshtr, No O

I

i
Vttin Sampirr, 76'

(CuflOT.)

Mt// bins

i
Pan conw^_yor

Sa mptm

Me Cu/ly cruMh^r. No.4

y0ztn sampler. 48'

(Cut B07.)

r
^ei0ct Samp/e

i
B/a/r9 crusher, 7 m /O

i
Bucket ntrator, 9 '

Vextn sampttr, 36 '

(C^fSSZ)

J-'iii. 17. Siuiipl"- mill lluw >1 t, CunMiliil.'itcl Minin- ami STiicliinc
('"., Trail. H.C.

A railway spur, on a trestle 12 leot ahove the liiRh line, delivers coke to
the storage yard. Usually al)out 6,000 tons of coke are kei)t on hand to
provide against contingencies at the coal mines. This trestle extends

W^r^^ *{:-'\^- f-r,-m- -rjy- :•. •-'r'^X '^Ift,
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iliri'i-tlv into tlir iiumili nf
over tilt' liins wliicli .li-livcr (.n- Iniiu tluir clititc;

the liir^c sample mill crusher.

HiiIIiUikis. .Ml furnaces ami macliinery are lii.use.l in steel frame.

Ralvani/ed iron slieete.l stnielures. 'Die Mast furnaee huil.linn is •-'2.'. teet

in lenntli, TO feet in width, and 7(» fe<'t in lieiKhl- The shops and the assay

office are of stone and hrick; the office huihlinK is of wooden const met ion.

The trestle w. rk and all Wins are of wooil.

Fliif Si/xhrn Olid StacAs.—An extensive system of I.rick and m.-tal fhu's

is installed' connecting with two brick stacks, om- for the copper and one

for the lead furnaces. The copper furnace stack is IS.') feet in height, and

lias an internal area of 144 scpiaro feet.

N/h./w. - The iiroperty is i)rovidcd with machine, l.oiier, Macksmith.

and carpenter shops, all sufficiently eciuipped to handh' all ordinary repair

and construction work connected with the works.

Ores. Cok,'. a>i,l Fluxes.^ Thv ore supply for this plant is drawn trom

tlio Kast and West Kootenay ami the Boumlary district.s of Hritisli ( 'olum-

hia with .somi' siliceous sold ores from tli.' State of Wasliington.

Ro<sland camp, U miles distant hy rail, sui)plies ahout 4.()0() tons ..f

ore per w.-ek, averatfinn about 1',' copper, S9-$12 per ton m gold,

with 4.-)^; silica and 7-S' ; suliihur chieHy in the form of pyrrhotite. Most

of tills ore comes from th.- Centre Star-I.eHoi (jroup of mines in Rossland.

At present onlv a small ((uantity of ore is recei%-e(l from the Houndary

district. FormCrlv {VMl)) from 2,000-4,(MM) tons per week of sell iluxniK

ore rmminn about 1 •:$' ; copper ami Sl..-)() in gold and silver, were obtained

from the Sn<.wsh(;e mine near Phoenix, wliicli this Company was operatmn

un<ler lease. Under favourable ccmditions of the copjier market it is inobabh-

that the Companv will mine and ship ore from its own imiperties- the

rh.H-nix-AmalKaniat.'.l fjrou)) in this camp, aecordinu to the <h-mands ot

the smelter. The haulage distance is 1 10 miles.

The larfjest and stea.liest supply of lea.l ore comes from the Sullivan

mine in East Kootenay, controlled by the C.msolidated Comiiany. <>re

C(mies from tlie Standard and Monarch mines ami some ore is still

obtained from the St, Eusjene.

The balance of tlie ores received at the smelter comes trom a laifie .•ind

variable number of smaller shippers and in.-hides hijih and low grade ci.jiper

ores, gaUna ores ami concentrates, gold quartz ores, and gold mill concen-

trates, with some drv silver and g'lhl ores.

Coke comes from the Hosmer Mines, Limited, near Fernie, B.< .. a

distance of 24!) miles. Tlie plants require about 22.') tons per (lay.

Limestone for Huxing ))iiri)oses is obtained from the Comi.aiiy's (piarry

at Fife, G8 miles bv rail from Trail. About 225 tons per day are retiuired

ami tl:." co-^ts are SI |..t ton. in addition U, being n-ed for flux, a small

quanMtv is burned ami used as a bri(iuet binder. No other barren flux

is u.ed except a sm.all quantity of scrap iron as occasion may require.

f/mmaammmmm. wMmm
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•'•'•-",'/ OJIin. 'Hu' l(uil(liii(j' is i)f stone nnd hrick, <>H' 1(1" X Ho' 10".

tlic main (i(M)r licinn (icciipii'd I'V a furnace rmini, UO' X 21'; two lialani'e

rooms 12' X 1')'; i)artinK room 12' X !>'; lal)oratory 1.')' X 24'; l>uekinir

ro(.ni 20' X 21'; office lo' x 12', ami a small store n-oin. The hasemei.t
is useil as a store, ami liere is also placed .i ."> II. i'. induction motor for

driving the mills, etc., in the huckinu room, and a generator Mupi)lyinK
current for electrolytic work.

The furnace room, which is the main de|)artment, occupies a si)ace

.'idjacent to, and near the centre t»f tlie south wall, ,nd is covered l.y a
Hal.le roof to give extra lieight. .set at right angli-s to the main huilding.
Tliis gahle is extended 1.') feet beyond the main wall of the building, pro-
viding a si>ace I.') l.y :}( feet, for the stoking room. Tlie furnace r n is

walled in with brick, ))lastered, o])en to the roof and well ventilated, light

being obtained througli windows set in the walls and i
• the roof.

The nmlHe furnaces, four in mnnber, are set beliind the south w;ill

of the room, the front of the furnaces being flush with the wall. The
furnaces are built for the combustion of long flame coal, and the nmfHes
used measu-e 24" X 1.')" X 71", an<l are capable of accoinino.lating forty
1.") gm. crucibles.

Tlie draught is supplied by a stack .') feet scpiare at the base, and 40 feet

higli. to which are also coimected the various hoods throughout the building.

In front of the fumaeos a concrete floor is laid, half the widtli of the
room, and running its entire lengtli. and on this rests the pouring table,

the top of wliich consists of an iron i)late, 12' X 2' in atea, and is I" thick.

Tniler this are placed the buckets for used crucibles, scorifiers, etc.

Hunning pjirallel to the pouring table, with an intervening si)ace of

4 feet, is a work bench 14' X .')'. This is covered with \" sheet lead,

and a .si)ace in the centre 2' X lO' is occupied by the flux bins. i)rovided
with well fittuig lids, to preveni salting from dust.

At one end of the room, the slagging, or breaking down talile is i)laced,

in tlie centre of whicli is a trough, wliich communicates with a suitable
bin by means of a cliute. for the removal of waste. At the other I'ud are
cuijboards, for the storing of crucibles, etc.

Tlie stoking room behind tlie furnaces is also open to the roof and
ventilated, the brick floor being covered by \" .sheet iron ])lates. The coal

bins are j)laced outside, and are acce.ssibh' by means of three openings in
tlie stoke room wall, on the floor level.

W ith tlie excejition of the four w.alls of tlii' funiai'e room, the i)artitions

tlirougliout the entire builduig are of glass, giving a maximum amount
of liglit.

The furnace room conummi'.'ates with the two balance rooms, the
parting loom oji ll.e north side, and the i)ucki'ig room on the ea^i. bv

'Di'sciipiidii .-iiipplicd l)v .1. Hui'liMiiiii ii

Ilidiislrirs of Can.-Khi.

!!«)" IMiliiill Millilli: ;illil .\Ict;lllincir;l

TWPT 'C^TT •ws^ynf^y'^sjc- St^ .*.Wiu.-,.i»% -i.'*>-.



im-jinH of (iliiss |)ain'llr<l (liM.r^: ami accfss is nairifil t.. a siiiall Mnrr rouiii.

for l.fakiTs, clifiiiii-als, etc., tliroiinh a .l<«>r on tlif \vf:*t sidr.

The tul.li's in tli«« halam-f rooms an- set on coucri'tf piiTs, Uv,- from

walls iin.l Hoor, and are toppr.l witli plate ulass, haeked with Mack i>aiiit.

Tlierearefourhalances, a K -Her and an Ainsworth for Kol.i, another Ain-

worth for silver assays, and a Hecker for analytical work. In this room is

placed tl lectrolytic platiii« cahiiiet, the l.iis hars, and all connexions -

whichareofaluminitim -tl»e current for (h-iM.Mtioiiheinn supplied l.y a (jroup

of storaiie Latteries, wliich are in tuni charged by the generator in the

liaseinent.
. .

The office adjohis tliis room on the east, and is e(|uii)i)e.l with a writmu

tahle, desk, chairs, and a hookcase containing a vahi;ilile refereni'c lihrary.

The (.tlur t.alance room contains tliree analytical halances, and is

provi(h'd witli a lar^e eal.inet, the l.ottoin half l.eiiiK fitted with drawers,

etc., for storing the imlp samples of the dilTcrent mine shipments. These

saini)les have to he kei)t six i.ionlhs before K»>iiiK '> the waste bins. The

toi) lialf is fitted with a (jlass front, and is used as a cupboard f..r plass

ai)i)aratus of various descrii)tions.

Adjoining this room is tlie laboratory, whieli tliuugh a little too small,

for llie aiiM.imt of work accomplished, is thorougldy e<iuipped for all kinds

of wet determinations; besides complete apparatus for tjas and coal analysis.

The work bench runs around three si<les of the room, and is covered with

\" sheet h-ad, the liood occupying tlie mi'jor part of the other side. The

centre of the room is occujued by a beaker stand and two sinks.

The hood is of brick, with concrete hearth and glass front, and is

connected with tlie furnace ^tack, which provides a first rate draught

an<l keeps tlie room very free from fumes of all kinds. It is divide<l into

two compart'iients, one being used exclusively for sul|.hurettcd hy.lrogen,

the heat b.-ing .supplied by four electric plates (three heat lin each depart-

iiieiit. These plates are cimiK'cted to tlie 110 volt circuit.

In th<' winter the distilled water used is ctmdensed from the -team

u-ed for heating the building: an electric still >erving the puri)ose in the

summer. This water is stored in tanks above the work tables, heated

bv an .•lectric coil, and conveyed to the benches by means of small rubber

Imse, fitted on the end with a small no/.zle and i)inclicock, serving the

])urpose of tlie old time wash bottle. A series of filter |)umps are installed

for tlie rapid filtration of gelatinous silica, etc.

The more stai)le of the standard solutions used in volumetric work are

stored upstairs in carboys, .and conducted by means of glass tubing and

three-wav cocks to burettes on the titrating table. This room is well

lighted bV eight windows (i and 7 feet i:i height by 2-5 feet in width.

Thepailiiig loom is situ.it. d hetwctn tlie two bv.h.nce rooms, an-l (s

I)rovided with electric heating plafs. enclosed in a suitable hoo.l for carrying

off the fumes. The storage batteries are also placed in a cui)l.oard in this
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Not tl,.- lrM«t iiii|HirlMiil of iIjc d T ifiii di'iiattiiiiiii- is the liuckiiiK

riMini, wl.irc ail the varidus -aiiiiili - . ri> arc pi-fpati-d fur Ihr r\. ui-t

and a»a>(r. The I'lpiipincnt ii.ihid" < Iiincd jaw^ and roll-, tw.i

Uriiidinu iiiill-', a Mt iif rolls, and one Mranii s disc pulvcri/cr. which rf<lui'i's

the arliial lni(kili« to a iiiiiiiiiiiiin. I i , arc all drivrn l«.v the .') H. I'.

motor located in the liaseinent.

'I'he room is also lilted with two si • t

electric radiators, and in the centre an- p!

Hein({ connected with a nelter li d
and producing refined lead, silver ;joli '

work is manifestly I true, and is hai.

s;im)ile liiickcrs.

('i>l)iiir lilitxl l-'iirniins. '\'\
, pla,

furn!ic<'s of ll.e f()llo^^iM^t sizes and e. i.ici

No. 1. Tuyere dimensions, 211

\(.. 2.
•• •' 42,'

No. :{. '• " ;{(,

No. 4. •• " 4'-'

;

. "

No. ."). " " 2(11' 4']' '• >
"

These furnaces are of tl.e modern \ iieric; -.al watcr-jackc'cd

tyi)e ll.e jackets eMendinn from the 1, (t.,m plaie lo '.n- <i<-vd floor. The
))rincii)al features of il.cir construclio!i -An' ijivcn in lie laMe of furnace
dat.i. No. .W. Cl.aiiter \ III. p. 141).'

These funi;!ces are jirovided willi wrought iron, waler-cooled, trap

s])outs. Tl.e nose of i acli s))out is furtl er l)rotected 1 1\- a Water-cooled
co]i))er liipe which runs aro\ind its djre Tlcsc copper nozzles are made of

col)l)er l)late 1' .m [ ,;

" thick respectively, on ll.e lower and upi)cr sides.

Two W.I ter- jacketed forehe.-irths :>•,• used for each furnace, the second
catcliinn "nly from ()-2.") to 0-.')(» jier cent of the m.itte.

When in ojieration each furnace re(|uires a Uiotorman, a feeder, anil ,i

loader ' n ll.e feed floor; on the settler floor a furnace man and a jiot puller

are required, while a third m;in attends to tlie sinmts on two furnaces.

At the present lime furnace Numher 1 is used for the jjyritic sineltin>;

of matte. Furnaces Nuinhers 1 and 5 are jirovidcd with two heavy rails

wliich nm down tl.e middle of the furnace on the charsic floor h-vel.

Bottom dumi)iiiir charge c.irs ca)i l.e run into the furnace to duni])

into the centre: the feed of these two funi.ices i- thus either from either sjdi.

or from the centre, as the oper.-itor chooses.

'Xiiir-lvi-r 1 funi:ti-i- v.;tr; :thcri-[S ;n Kibr-.::iry. :-;)l_', to '.y,)" ;< iZ" . to i,, us. .1 i-n

iii:ikin(j liiuli grade inatti': it was later e.Miinlcil to its present lenKili of 210". Niiiiili.r

I fiiriiai-e is iM'iiiK exiiiiclril fniiii :i(H)" to 120", ;,ii.l ui.|i'iic-l to .M)". Odier (•liani.'is

arc also In projiri ss
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Number 2 funiacf, which Iwis l.c.-ii fxttndcd to :<') f»ct in Inintii iind

rchuih. is also proviilcii with a far track down tiic iiiiddl"'. This track is

l)rotcctcd hy two J" water pipes which run l)eneath the rails for their

entire h'nuth, and is supported l.y four water pipes. 4" in diameter, which

run across the furnace.' The hood is a hrick arch. Tiie feed is hy l.otlom

(himp cars which are run down tiie centre. Eventually it is intended to

place shh- rails in the furnace similar to those used in the (;ranl>y i.lani,

and to provide the cars with small side wheels from which they will he

su.spended while in the funiace. Number 4 furnace is l)einn rebuilt. It

will be similar to Number 2, but the jackets will oidy be half the width

of those in the other furnaces.

limxtinq I'Utnt. 'V\\v roasthiK department contains the followinf;;

e(,uipmcnt:' two Allen-( )'Hara roasters use<l for roastiuK Sulliv:in ore.

formerly used also for roastuin low firade mattes; two Dwinht-blovd

roasters used on U'ad ores, and for sinterinu coiMX'r coiwentrate-: thirty-six

circular HmitinKton-Heberlein roasting furnaces used on lead ores; thirty-

six lead converters, used on lead suli)hi(h's.

Allen-O'Hara Roa.sters. There are two furnaces of tliis tyi)e in (>l)era-

tion at tlie works. T}ie dimensions of the liearths are respectively O' X tl')'

iin<l 12' X 97'.

Tlio Allen-O'Hara roasting furnace c.msists oi two hearths, built one

above the other, over whicli rabbles are drawn by a pair of endless chains.

Tlic chains run, one on eitlier side of the lieartli proper, in a lonptu-linal

channel provided for tliis purpose and (h) not come in actual c.mtact with

tlie roasthin .)re. At fixed points on the chains are fast<'ne<l rabble l)ars

whicli stretch across the hearth between the cliains. tliere beins six such

bars to eacli hearth. The rabble bhuh's are sliaped somewliat like small

plouKli.sliares, and are set on the rabbh- bars, the van.^s on eacli lialf <il any

Kiven bar being turned in opposite dir ions to e(iuali/,e the tendency ot

the ploughs to work towards tlie siiU's <il Uie hearth.

The rabble chains are carried on spro.'ket wli<-els located in p ns at

o,)posite ends of the furnace, one set of wheels acting as I ...• driver-. The

weight of the rabble bars and ploughs is carried on small carriages which

run On rails hiid in the U.ngitudinal channels before-mentioned as lymg

besi.ie the liearths for th<'ir entire length. To allow the rabbles to pass

from one hearth to the other, the latter are ••losed at their en.ls by hniged

.loors of sheet iron, so arrange.l that they oiierate automatically, oiiening

when a rabble is leavhig or enterhig a hearth, and closing after it has

liassed. The chain is supported at mUl-intervals between th.' rabble

carriages, bv small auxiliary carriages which also run on the rails. The

guide rails on which the carriages run are carried some distanc.' beyoii.l the

end of the furnace to permit the chauis and rabbh's to i.artially cool otT each

'Ai„tttvi.c<i(walci-<-....l..,lrHil. imulc in 111.' works hy shai.iim :i H" «ul(r i.ipr

uml.r tlw strain liainnicr. is IxiiiK triinl in this funuuT (ScplnnlMTJ.



ss

time aftrr i)iissiii(i tlirouuli tl.c l.ciirtlis. I-^acli ral)bl(' liar completes a

rev(ilu1ii)ii in ahoiit 3- 7") luinutes.

The ])l()Uj{lis ini adjacent bars are so arranged tliat the ore on the hearths

is alternately tunieil towards the centre and towards the sides, and at the

same time it is moved alonj; tlie liearth a short distajice i)i the direction in

which tlu! rabbles are travelling. Ore is fed to the u])i)er liearth from

al)ove; througli hoi)i)ors, it advances along this heartli to its distant end.

where it drojjs througli an oiiening and is tlien moved alonfi the lower

hearth in the ojiixisite direction to the discharge i)oint.

.\long the sides of the furnace are built six fire boxes, 2 + 1 for the

ui)])er hearth, and 1+2 for tlie lower hearth. The fuel used in these fire

boxes is coal.

Air is admitted to the hearths througli danii)ers in special doors pm-

vided for this pun)ose along tlie sides of the furnace,

Dwight-Lloyd Roasters.—Two Dwight-Lloyd bla.st-roasting machines

of the strtiight line type are installed for roasting certain lead ores. They

have also been used for sintering Hue dust and for treating co|)i)er matte

and while not at jiresent used for either of tliese purposes, it has been

thought advisable to include a descrijjtion of the installaticm.'

The Dwight-Lloyil sintering machine of tlie straight line type (Figure

IS) consists of "a structural steel frame supixirting a feeding hopi)er, an

igniting-furnace, a suction-box, and a pair of endless track circuits to

accommodate a train of small truck-like elemoits called jjallets, which in

combination, form i)ractically an endle.ss conveyer, witli tlie continuity

broken at one ])lace in tlie circuit. Each jjaliet is jjroviiled with four wlieels

which engage witli the tracks or guides at all i)arts of the circuit, except

when the pallet slides on its ])laned bottom over the planed to)) of tlic

suction-box, thus making an air-tight joint. A i)air of cast-steel sprocket-

wlieels, turning inside of concentric guide-rails, lift the train of pallets from

the lower to tlie upper track by engaging their teeth witli the roller-wheels,

and launch each i)allet in a horizontal path tnider tlie feed-hopper and

igniting-furnace and over tlie suction-box. In a train of pallets in action

all the joints are kept closed and air-tight by the jjallets being pushed from

behind. M the beginning and the end of the track formed by the jjlaned

to]) of tlie suction-box, there is a ])laned 'dead-j)late' over which the jjallets

must glide; it serves to prevent any leakage of air. .\fter a i)allet passes

over tl'.e suctiim-box and terminal dead plate, its wheels engage the ends of

the circular discharge-guides. Tliese are adjusted witli tlie view of raising

' Sep 'HcTi'tit Proftre.s.s in Hl;ist-Ho:L.itiiiK,' H. O. llofman, Tnins. .X.l.M.E., Vol.

-XI.I, pp. 7.j,'>-"(i3 (1910).

•The Sintering of Fine Iron-Hearing Materials,' .Janies (layley, Hull. .V.I.M.K.

No. .>•., Aug., 1911, pj). GUmMl.
The (le.seription given here is largely ailapteil from Prof. Hofnian's artiele mentioned

above.
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the iKillct al)out O')" vcrticiilly and tlius iiutdiiiatically |)ryiiin n|) tlic cake

of sinter and freeing it from the jjratc-slots. A "hrcalting-rolifr" provcnts

the pryinjj actittn from fxtcndinn too far liact;. and tcixls to form a li )f

fracture. This roller, iiowever. is not essential in all cases. On reaching

the c'.irve of the guides the ])allets one by on<' drop into the j?wi<les, eadi

strikes the pallet wliicli has jireceded it and, at the satne time, dischargi-s

(I of sinter-cak", and sliakes free th( )ts of tl le Krate^ The f< )f

tlu' blow can l)ereKuiated l)y tlu- gaj) left in the train of pallets at this point.

Tlie weight of th>' tr .in ke>'))s the i)allets fed down to the lower teeth of the

s])rocket-wlieels.

The igniter i\<v'[ with the Trail machines uses gasoline for fuel and it

is placed 2" ahove the lied of ore to he roasted.' The original igniter was
a small coal-huniing furnace built of tiles, having a grate area of 1(1" X
42". and l)nrning about G.")0 jxiunds of coal in 24 hours. 1 -le tlanie, after

l)assing over the fire-bridge, was deflected downward ui)on the ore l»y a

brick curtain which could be raised and lowered, and was then drawn
upward by the natural draft of a small stack or bleeder. The feed of this

coal burner gave a good <leal of trouble because of the down draft due to

the suction fan, and the back feed. For this reason gasolint- lias bi'en

substituted with more satisfactory results. At ])reseut on ."sullivan lead

ore, about cnie gallon of gasoline is required ])er ton of ore roasted.

Eacli of tlie machines at Trail is su))|)lie(l with two s ;ction boxes on toj),

each 11 feet in length and 42" in widt'', which gives for the grates, an
effective liearth area of 77 square feet; this is the true measure of the

capacity of the machines.

Tlie i)allets measure 42" in width and 24" in length.

The iiower deliveretl to tlie macliinc has it^ s])eed-factor reduced by

l)assing through a train of gear-wheels, th(> last of whi<'li engages the

internal gear-teeth cast in the large s])rocket-wheels, and actuates the train

of pallets. The drive is by two cone pulleys by means of which the si)eed

may be varied to suit the mixture being roaste«l.

Tlie com])lete cycle of o))erations is as follows:

—

A i)allet. being pushed onwanl tangentially from the to)) of the

s])rocket-wheels, passes under the feed-hoi)per, where it takes its load in

the form of a continuous even layer of diarge, say 4" thick, jiasses next

under tlie ignition-furnace, where the to]) surface is kintiled. and at the

same time comes witliin the influence of the downward-moving currents

of air, in<lucc(l by the suction-draft; these carry the sintering action

progressively downward unt'l it n>aches the grates. The roast-sintering

operation is complete, tie cake is discharg<'d by drojjping into the

<lischarge-guides, the palle crowds its way back to the sprockct-wlieels,

is slowly raised to the ui>]ier tracks, and begins a new cycle.

'A huriicr iisiiid proiluccr Kii" li:>s since lircn sii^slitiilol, iiml i^nprmiiiii; silUfail Drily.

ST. m&isr :^: '*!>.• TaT^^Z ^L
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Tl.f suction l)l.)\v<Ts .mi)l<>.vfil for tin Trail iii:icliiii«'> art' Sirocco l,in\v.rs.

Niimhcr 11(», liuilt l)y the American Blower Coiiiiviiiy, <lrivcii hy a .'.D

H.P. Canadian C.cntTal Klcctric motor, ninnmtj at S.')() r.p.m. A 'Jd II. P.

motor is rc(iuinMl to drive each maciiini'. iiichidinji tiie elevator, f I l»lts.

conveyer Kelts, mixer, and nasoline \n\m\).

Till- furnaces as installed at Trail have proved to I.e i)oor roasters and

of low eai)ai-ity. To olitain U<.od results the maximum size of particle

shouhl he al.out \". ( 'hantjes in the m.'thod of firing have alrea.ly heen

introduced with increase.l efUciency. At the time of the writer's l.-.-t

visit to thei)lant,ana(hlitional feed hopper w.as l,..int: placd hack ol th.'

,,ld lioiMKT. so that this machine would have two.' The rear liop|)er was

to he used for feedinn coarser on- low in sulphur, to a thickness of .ihout

half an inch, hi an attempt to keep th<" prates dean, trouble havinti heen

experienced with their cloKniiiK- A '»<•«• ^M"' "f «•'"'• '^^'"' '""^•''''''

ititerlockinn hars. lias also been <lesi(rned. These Lars are intended to

overcome th<> clonninu of the urates, as exi.erieiiced in the ol<l hernuglMMie

tviM- of iiallet (irate, on the original machines.

Til.' machim's at Trail are classed as Tyjie K, 42" X 2tii". The rat.- of

travel of th.'iiall.'t scan be vari.'d; with the Sulhvan .)res it was 2 f.'ct m ..

mimit.'s. Th.' larp.'st size of iiarticle iMTinissible for n I work has b.-en

f.mnd to be 1"; th.' tonnage obtain..! with I'a.'h ma.'hin.' was only l.">, whil.'

iK'twcen 7.-. an.l 100 is sai.l t.. be th.' ratinji f.)r machiii.'s of this typ.'.

The sint.'re.l material contain.'.l .r ; of sulphur auainst 2:i' ;
in th.' unn.ast.'.l

or.'. On.' nalloii of (jasoline was reiiuired f..r each ton of ore roa-t.'d.

About IS H.P. was r.'(iuired to .Irive th.' machine an.l .)n H.P. to oiM'iat.'

th.' sucti.ni fan: tw.) m.'ii p.'r shift att.'ii.U'd .'a.'h ma.-hin.'.

liloirn- riiint.- Th.' blow.'r ])lant onsists ..f .'i(i;ht r..tary bh.w.'rs

oixrat.'.l bv in.livi.lual !not..rs. The three .)l.l.'r ar.' Conn.'rsvill.' blow.-rs,

whil.' > i
: • "th.'rs ar.' ..f th.' H...)t ty)).'. Th.' larp-st bh.w.'r .l.'liv.-rs

:W,(KH) .'ubic f.'f't of free air p.'r minut.' at a pressur.' .if HC) oun.'.'s and

con.sum.s :5.-)0 H.P.: a lU'W Ho-.t blower, size No. 10. rec.'iitly install.'d,

d.'livers 2ti!t cubi.' f.'ct .)f fre.' air per miiiute runninn at .)70 r.p.m. and

r.'<i.iir.'s two !.-)() H.P. motors to ..p.'rat.-. Th.' total jM.w.'r re.,uire.l for

the bl.iw.'r iihuit is 1. .-)()() hors.'-pow.'r. All bl.)Wers .l.liv.'r to a lonimon

r.'.'.'iv.'r for.listribution to th.' bla^t furnace^ (hi.'lu.liiifj th.' lea.l furna.'.-),

Tsiially only th.' four larjiier blow.'rs ar.' in usi'.

Th.' air at th.' blast furna.is is us.'.l ,'it a i)r.'ssur.' of :V2 HI oun..--.

M„H, PUini. Th.' matt.' crushing i)laiit is !o ated n.xt ll..' bla^t

funia.'e buihhn« at th.' n..rth .'lul. It is pn.vid.'.l with a 10" X 21" Mlake

jaw .-rusher an.l a pan .-..nv.'y.r that .liM-harn-s into thre.- ii.ntrht M.-l

st.irani' bins.

'This liepiHT i< n.'W ill pla"', Imi ut pi'-'Mii! S'|,icinl.(T
^

i^ n.n l"iii;; ii>''l.

3.57ij:i W\



92

liriiiurttliKj Plant. The flue dust is collodpd iiiiihrick flue lO' X 20' ii

ft

section, juul 7.)() feet in Icnuth anil ilcliviTcil to

with oVt l)unic(l lime as a binder. The mi

l)UKniiil wl.ere it is niixe<l

xture is tlien hriciuetted in ii

C'liisliolni Hoyd and White dise l)ri(iuettin(j inaeliine, tlie hricniets !)cinc

eoUeeted in a car and sent to a furnace l)in and tlience rechar}j<'(l into tie

low grade furnaces.

Smelting I'racticr. - The ])resent ])ractice is to smelt tlie raw Rold-

copjjcr ores to a low ^rade first matte, which carries a variable amount of

copper- ahout U)''(.

Hossland ores, which form the hulk of the supi)ly, are charjjed directly.

Tliey re<iuire about 'MY'l of good limestime as (lux, and about \ii' '„ of ( "rows-

nest coke i)er ton of ore diarged. The ore eolutnn in these furnaces is

maintained at 8 feet above t!ic tuyeres.

In the low grade furnaces the charge is varied according to the ore,

giving a slag of the following jiroximate analysis: silica (SiOj) 4t) 4")';^;

ferrous oxiile (FeO) 14 18''^; calcium oxide (CaO) 18-22-0' j; magnesium
oxide (MgO) l-5-30'7; aluminium oxide (AljO,) 14-0-l()-.V ; ; sulphur

a trace; cojjper O-l")',, with trifling amounts of gold and silver. The
slag is granulated and sluiced to the dump, an am])le sui)i)ly of water for

this jjun'ose, un<ler a 14t) ft. head, being obtaininl from several mountain
creeks.

The first matte, rmming about lO'^c coi)por, 27^'c sulphur, and iiO' ',

iron, is cooled and cruslied and is subsequently treated in Number 1

furnace by pyritic smelting methods. The former j)racticc was to granulate

the matte and then to roast it in the O'Hara furnaces and subseipiently

in lead converters to about I V', sul])hur. This roasted matte was tlu-n

smelted in the high-grade furnace with a self-flu.\ing ore ami an ore low

in sulphur, producing a matte running about 42% eopi)er.

Tlie i)re.-<ent method of treating high grade matte was adopted after

considerable exi)erimentauon, the furnaic used for the jnirixise. No. 1.

having been modified first by reducing its size to one-lialf. and later by
removing the ends of the hood and i)roviding lieavy rails along the middle
of the furnace, wliereby it can be charged along the centre with bottom
dump cars. Tliis method of charging ajjpears to In- necessary to i)revent

the rather fine siliceous ore used from crusting along the sides of the furnace.

In operating this furnace, two charge cars are used and the charge,

which is divided eiiually between the two, consists of 4,200 pimnds of matte,

2,000 pounds of siliceous ore, 13-5% limestone. F<mr per cent of coke

is also feil to the furnace by shovelling. The charge, other than the coke,

is weiglicd into the cars, mr.;;? first, tlien ore with the limestone on toj).

If the furnace shows signs of crusting, the matte is weighed im top of the

ore for a time, tlicrchy throwing more matte along tlie side?., whicli iiivaii-

ably has the desired efTect of cutting out the crust.

-WPlBWWrT' "^sr ."H.'.rL
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Tlif matte is tM.nct'iitriitcl Iwir.- in this fiininc.-. tlif first pr.Mlu.'t

mnnii.n tr..in \.V,-2()', (.•PIxt, .••luivalnit t.. a .•.,n,-.i.trMli..n -f 2 :>

U> -.i into 1. Tiiis matt.- is rrturiK'.l to tin- fumaci' ami smt'ltcl witli .-nouuli

4(1' -42' i cop|«>r matte in tlie seeond
low trriuW mutle to produce a

foni't-ntration.

The hinh Kra.le matte is tapi)e<l into 1 -.o ton Kiiker matte ears, i le.l

•md liaide<l \>\ eh'ctrie troliev h.comotive to the erushinj? pli'iit. The pans

of the matte ear dum). dir.Ttly into a 10"x2r' Hlake crusher which dehvers

to a pan conveyer that di>charKes into three ste.-l l.ins. From these l.n.s

the matte is .Iruwn into 'V sl.aped cars. nmnii.K on a M" ({auKe track,

an.l hauh-d to the charge l.ins or shipp.'d to Tacoma accordinj; to Kra.le.

Tlic hijjh tjrade slajj from the pyritic furnace runs al.out :{S-4'2'

,

silica (Si()..); 40-44'; ferrous inm (Fe(M: W-l.V ,
calcium oxide (CaO);

and ;i-4'; •duminium trioxi.le (Al.O;,), with OH.V ,
copper an.l Ot»4 ounce

of Kohl This slau IS u.hl.".l to ea.'h charge of th.' lea.l t.last furnaces to keep

the charge op.'n. and a ix.rtion of the gold is recovered in the lead rehnery.

Fire I'rokclion. WnU'T f(.r fire jm.tection puri.oses i.-. earned a distance

of 12 miles thn.uiili :i 20" wooden stave pijie from Stony. Rock, and Muri>hy

creeks \n auxiliary supply of water, which is im|)uro and hence to l.e

ummI only in cases of .-merKeiK'V, can l.e ol.taine.l fr<.ni Trail creek throunh

a Hume "three-fourths <.f a mile in length. Both these lines h-ad to a

n-servoir 24' X 1
•>' X !(»'. From tlu; reservoir two steel mams resjiec-

tively
22'"

an.l Hi" in dianu-t.-r, are laid t.. the smelter; an H" pij).'

rme is laid thn.unhout the plant, and a l.ran.'h line runs t.. the refinery.

The natural pressure is al.out 40 pounds per Mpiare inch, hut a centrifugal

pump driven l.v a loO H.P. m..t..r. direct c.mnecte.l. in cnnexH.n with the

main syst.-ni, is kept always r.-a.ly f..r em.'riiencies. This pump is .'apahle

of Hiving a pressur.> < f 1 40 i.oun.ls an.l can supply hve lines of 2\" h..se at this

pressure. A similar pump is install.'d at the refinery. A thr.v stage

Mcl)..ugall tu...inepump has also I.een installed .-n an incline platt..rm.

which can he kef.t at the level of the C.luml.ia riv.^r. This pump is .Iriveii

l.v an Allis-Chalmers Hulh.ck :i(M> H.l'. mot..r, \SM> r.p.m.. takuig current

-i -,.-)() v<.lts The system includes 20 hydrants, l,', alarm boxes, with l.ells

a-.d sec.n.larv circuit in s.tI.-s. with relays; S h.-lis are placed at promm.-nt

nl-ices and an"- 1. ste<l every nu.niing. Th.- alarm system on the mam circuit

is run by 24 gravity l.atteri.-s. A tire alarm sets the fiiv pumps in actu.ii

aut(.inatical!v.
, , . i

loboiir f.i«,'/'/<,'s.-Al.<.ut .-):.0 m.'U are einph.yed m the smelter aji.l

n.lineiv. and m th.- sU..ps an.l yanls. Data are not available to the WTiter

1. to tie nmib.-r .•mph.v.'.l .mly .m the cjijier smelting porti.m of the

bu<iness i;ii^ht h..ur shifts are w..rked by the furnac crews. sm.>lter

yardmen, roasters, an.l refin.Tv employ..-^. Nine hour shitts are worke.l by

the mechanics and labourers.
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Markit.i. U'inh ursidc cojumt niatto is sent to the smcltiT at TjHoma,

NN'asliiiiKtiiii, to lie rcfiiutl. Fine s-ilvcr ir< w)l(l to the CiiiwKliaii and rniliil

States mint.-* ajid fine jjold is sold t(» the I'nitcfl Stutcs Assay Officf at

Sfattlc. Much of the fine silver is slii|>j)ed to the Orient. Lead i> luruely

sold ill Canada.

\l\
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CUAPTKR V.

TIIK CKANHV (DNSoI.IDATi;!) MIN'lNc;. SMi:i/nN(;. AND
I'OWKH COMPANY. MMITHD.

iN.MurnHM.nv In(or,K,i :,t ,,1 M :.nl. -«•. I'.H.l , l.v >|".iM AH „f il,r I'arlir.mml ,.f Unti.l,

C.ImimI.u Autl...n/..-.l .apil^il, \.:mm) Mku.- ..f *m, .l^iMtf,-.! Ml I'.Kk; k. 1..(I.IHM»

of *1(H1 ca.li. Us.icl Ull.'.tN.Vi:. Mi!.ivs=*ll.!l-.ts..-,l.V I'r.M.I.,,!, William II

Nirhols, NVw York; »,n-/V..s,./, »/ „,,/ f.'.m,-.,/ .Urn,..,/.., .lay 1' Crav,,, Spokaiir.

\\L-liiinjt..n; .t...«,.sM,,/ (,•,,» m; M,u,„i,r. V M. Sylv.-.M.r. Spokaiir, W a.-<liiiii!lon .

yVM,,-.,,.-- (In.W W. Wm^'t.T, C.iaiM I'ciks. H C; .s'Mr.M,.7. NiTllinip loal.r. ..J

Hr.,a,l«av, Nrw York; .W-m.. Su,. rn,l, wh nl. ( ). IV Smith, Jr. I'Immtix, IM ;

>•„,,/(,,• Sui^rinhml.,.!. Wak.-ly A. Williams, (ir.imi Ti-rks MV .
.l.-.-,../m,( .W,m

S„,HrM,wl,„l, V M. Canipbrll, I'licniv. HC; .U<,st„„t M ^.,,^n„l, „.l. ,./ ..I

lli.hl.n Crnk, H. J. V Manl.maM. II, '"I 0/i„ . ( l.ali.l Torks. UC ;
lln,>,rl, <>Sh,..

7Xi ,V.' lir..a.l«,iy, Nr« York; Mm. (>f,n , \'U<«uW. HC Kis.al yrar rlos.s .Imir

;H); iiiimial liiia, first Tm-sday in OcIoImt.

The ('.raiil.v
( 'oiisorulatcd own 1,100 acrrs ..f min.ral lauds in tiic

I'h.icnix camp of the Yale iniuiiiK division, and (11 acres of land, conlainiiij:

a limestone <iuarrv near ( Irand Forks, all l.ein« in Hritisl. ( •oluml.ia. Tli.ir

,,roi)ertv ownership includes one liuudn-d town lots in I'lioenix and (Iraud

Forks Thev also own a lartje smelter site al.out a mile from ( iraud Forks.

Tl.e ownership of ail the capital stock of the Hidden (
're. k NFmiuu Company

Kives the (Irani IV Company virttial owm-rshii) of coiisiderahle areas ot

mineral lands, a smelter site, and the townsit.- of Anyox at (Iranl.y l.ay,

on Ol.servatorv iidet. ahout 110 miles from Prince Rupert. They also

own ahout 5.0(M) shares of Crow's Nest Pass Coal Company's stock.

The followiun description relates chiefly to tl.e smeltiuK plant at

(Irand Forks. IMans for a new smcit.-r of 'i.OOO tons daily capacity, to

he erei'ted at Anv.ix, the new townsite on Cranhy hay, ( )l.servatory inlet,

are completeil ami the plant is in cours.. of erection. It is expected that

the works will he in a condition to oixTate in Novemher or Dec-mlxT ot

this year (I'.H:^). Throuuh tlie courtesy of the Traylor KuiiineeriuK ami

Mamlfactnriu^' Company, it has heen possihie to uiciu.h- a t.rief de-cription

of the new furnaces and converters that are heiun huilt for the Anyox

jilaiit. The minimi properties ami minintJ methods are to he descnt.ed

in the separate report on the cojiper miniujr industry of Canada.

OK.VNHV sMKl.TKU. (.U.\M> KiKK.s. lll(iri>ll toMMHIA.'

Lm;<ti,>H. This smeltery is located about three-fourths of a mile

from the town of (irand Forks, Crau.l Forks miuinii divi-ion. British

"^

Kirnrral Uiport on tlir S:i..lt.r of tlir (iraiil.y ( '..nsoli.Ul.Hl Mining, Sni.-ltini: and

Po«,rCompanv, I.iinit.Ml, Aimust 1, l-.tlO, In W. A. Williams, p„l,liHl,.-.l in th- Annual

|{..port of this .orporalion for the >.ar .-mlmK .l.mr M, WW- <>'• !"'>»••>'' "'r' /"'!"'

a

I I iHllllili J
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( -olu.nl.ia It is situate.! iu the valley of the North Fork of the Kettle rive,
;•" ' 1-.-.H). stan.linn .''iHrnt KM) feet al.ove the riv.T level. Tliis looatiun
IS al.o„t .'4 n.iles fr,m, the n,in..s at Phoenix, th.. chief souree of tl resupply. a,u ahout ;},()()() le, t l.elow it. T!,e ^vorks are serv.-.l l,v l.oth the
< aiiadian Paeihe and (ireat Northern railways.

., I'''^''"-""'^

''''« I.I.H.t was l.niit primarily to reduee the ores fron.
t

;< < «.mpan> s own nnr.es at Phoenix. The original plant, eonsistin^^
..t two furnaces, 44" X KM." at the tuyeres, with water powe; and ,h..nuas l.uilt m th.. years 1S!»!» an.l !«•(«) ami blown in .\uKUsf 21 I'KM) Tl ..s,.
,irnae..s wer.. han.l char^..,! fn.m a car e.Men.linK th.^r whole length an.lf.-hng Iro.n the shI... The capacity was 700 tons per, lav. Th.- slag w-.s

|.r.nulate.l |nul the ...att,. cntaining oO' ; 00' ; .-.pper w^s shipp.-d to ,h,.
r.;f,m.ru.sof h,.N,ch..lsChemicalC.„npanyn.-arN..wV.,rk.

The.,perati..n
<.t this plan was .so .suc-essful that phms for two similar furmu-.s an.l a
<'..nv,.rt,.r plant wre pr..pare,l. Tlu-s,- furnacs, Numh.Ts 3 an.l 4 an.lthree c.,nv.-rt..rstamls. 72'' X 100". were installe.1 ami in ,,p..rati.,n i.t l.K)2At this „ne a.l.l.ti.mal ,..,w.t was .,l,taim-.l un.h-r .-ontract fn.m tlu- ( 'a^.-ade
I "w.T ( ..mpany, operating ..n th,. main l.ranch of the K.-ttl,. r.v.T 10mth^s l,,.h.w Cascacle. RC. lilister cpper 00'

; pure was ,.onsi«n...l to
.N.xv 'i.-rk: .•onvert.-r .dag was r..|urn..<l to th.- blast furnaces

^" tl'<' .v<;'r 1!«)4 furnac-s Nu.nh.Ts r> ami .i. sin.ilar to the oth.-rs, w.-n-|M •I. At th.s time the syst.-n, ..f .-ml .•har«inK. -l-sign..! l.v Mr. A. W
'

;:?::'..:!;;an;:;i ;::;;:;'

•"'"'='^'^' ^^^ "''-<"
•• ^-^-^ ^-- • >

In 1005 furnac-s Nund...r8 7 an.l S, 48" X 21.r' at th.- tuver.-s w..,v
.•r.-ct..d. ihes.. furnac-s wre .h-signe.! to mak,. a hish.T gra.le mattrthan was or.lmar.ly ..l,tain..d in th.. ..arli.-r furna..,.s. Th. l...sh w-ts
m.-r.'as,.d and .-arri.-.l ,|ir..ctly t,. th.- l,ott..m of the furnac... the width .t thetu>,.r.^s was ,n..r..a.s..,l an.l tl... t.ty.'.n.s ..f th.. n.-w furna....s w..n. A-r," in.l-m..ter, s.., at 8 =-'

.•'ntn-s. inst.-a.! ..f ," Un,u-s set at l/.7y'
.« .tr..s, as ,.n th.- .,1.1 furna....s. IJy th.. ,.„d ..f lOOti ,".11 the fun,a,...s w,.,-..

1.. K totts .. (.ranby .,re p,.r .lay. .V.l,li,io„al pow..r was obtaim.d fro.n
.<• Honnmgton Lalls pow..r plant. In this y.-ar the Cn.at N..rth..r„ rail

^:..v was but
, >nt.. both min..s an.l s,„..|t..r. N.. further ..ul.rgenu" stook |.la(... untd 1000.

"^ iii.ui>

ii.r.'MI l)iV(.lo|..,i,.iits al llic (;i:,iil,v .^incll,.. '

(iv l-'.-,r,l, K I .1 i

il iiii.

ll.i.Mllmt Th...... Tl,.,u,sun.l T„„s of . .re ,„.r ,"luv I,t ii„. (;™,1, :ill(l .Sii,(.|i,.|-_

illilllC

Til" aiillior w inilibiiil lo .Ml- (Mi.n/i. w u.... •

'• l-'l- f".- .nm>v ..ou,-,,.,,,.. .|„n„« 1,,. v,s„s .o ,1„. w.„ks a, ( ;,:,„,1|'.,Z'

MM
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III IIMMI s'x of till' fiiriuu'c* wiri' riil;ii(ji'i| til •JitO". :ini| NiiiiiIht- 7 ami S

til 2(iti .")"
ill liiiiitti, jiiiil wirr .'ill iiiaili' I iVi't iliTpiT. iiii'ri':i>iiiK tl re

niliiiini frmii !( fii'l I" i'i U'i-\. TwiMif tin- ulil i iiivcrtrr >t:iiii|s wrn- aUn

taken out uiitl tlircr 81" X I'Jti" fltTtriiMlly niiiTiitcd ciiiiviTtcr. iii^tnlli'il in

flii'ir placi". Tlifsf new funiai'i's liavf a caiiacity of l.tMMI l,.'>(MI t'ui.s i>f

'iraiiliv or:' per ilay witli i-JraiKT >la|i anil lt's> fuel. 'I'lii' aitiial toiiiiaur

tri'alcil avtTan<'> l''>> than I.IMMI ti>ii> pir ilav 'I'lii' ronvi'itiT rajiacity i-

ItNl.tMH) poiiiiils of ciippiT per ilay.

DtiriiiK tlic period of f\)ian>i<>)i of ihr lila-t furnarr ami cntivrrtrr

ilr'partiiK'nts of tlii' work, tin' otliiT ili'parl iiuiil^ trilmlary to tlitv-r wrri'

corri-^pomlinnly I'lilarn'"'! I'y 'li'' aililiiion of in'w i'i|iiipiiiriu. T'tii' >torajii'

liiii rajiacity was increased from l.OIMI tons in 1".HMI to ',(,1100 ton^ nf ore

ami 7,000 tons of coke in I'.tO"; new rotary Irlowers and lilmvinn ''ajsiiics

were added; a new steel (lue du>t cliallilier with mechanical illl»l conveyer

ill part re)ilaced tlie old lirick chamlier; the .-la^; dump had liecome mi

larne that it liecame neces.-: j to sulistitute a liaulajje sv-leni: the early

wooden liuildinK^ were re)>laced liy steel, or steel and lirick structure";

additional jiower was procured from the I! > uiinul iii Fills pla'its.

A general view of the works, as they ajipeared in 11(12. i- -howii in

Plate X.W'I. The slad dumps are prominent in the forenrouiid. On
tl.e left of the jiicture is seen the stack erected in I1K>,', and in fr'Mil ni this

the newly-erected slan distriliutinj; plant. Tliis latter lias lieeii siinewliat

modified since the )iicture was taken, and another inclined unit has lieen

liuill leadiiin towards the ri({hl. A little to tl.e left of the centre of the

picture tl.e downeoiiiliers of the ei){hl lilast furnaces an' readily distin-

nuish.'dile. The iiannrama view ( IMate I\) taken in liKMi' (jives a lietter

idea of the (jeni'ral ap)iearaiice of the works from the exterior. On the

left i)f the centre tlie tojis iif the stacks of the furnace> are \i>il)le aliove

the ridne of tlie furnace liuildinn: the liuildilifi to the ripiht of this i> the

converter huildinn; several of ilie >liops are seen to the lift in front of the

l.ase of the 11(0.") stack. The jiiijiearance of the immediate foreground

has chanted consideralih since the jiicture was taken, the >la(l dumps
havinn lieciune lar}jer, and the new distriliuter liciiin ereeted upon the old

rlan piles. On the rinht of the jiictun' a ))ortion of the transformer liou^e

is v'silile towards th.' rear, and in front of thi-, facing the cainer.i. is the

assay oflice.

Tlie general lavout of the works is shown in i)lau in Titiure IK.

(Icninil Stittdui i:t of ICijiiipiifnt. -The phi'it. as it now -ta'ids, consists

of 8 lilast furnaces, six tS" X 200", and two U" X 2ti< >•.')". a>\d ;i coiivortcr

e(|uipnient of three electrically oiierated converter stands. SI" X I'Jtj

with l(t shells. 'I'he hlower deiiaitnii-nt is fully eiiuipped to suppl;. liotli

Mast furiK'ces and converters, .\mple storafie capacity lor ore .and coke

' (.'aipi liter, \':i!i.'(piivc'r.

miM
?
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i» |>r<ivii il; uii «IIiriiiii liMiilanf '>>-Iimii mii'I .i ih'" iil:iii» |i''' ili-trilmiiiiu

iiliil ili^|ii'«ili|l till «l;i(J li;i\i' lircii iii-l:illi'i|. 'I'lif Wmk- il'f ^i I vi<l liy -Imp-i

lullv |)rii\ 'Icil Willi tiMil* 'iir iii:ikiiiK ;ill iifr.-.,iir> rfpiiir^ ;iiiil fur cxiTuiiiiK

(Ic'Ikiis <i|' ih'W I (|uipirii'iit. 'DiiTi* it* :i siiiull (Xiwor phtiit. :i piiiupiiiK :i'>'l

Hr<' |irtiti>('tii>ii ^y;«t(tii. ;i -Miiipli' mill, ;iiil ,iii ;i«-.iy lalmriiiKry. Tlic ju.int

!i^ a whole i-i .'iiiiiil'lc of liaiiilliiiu l.'HH) I, .'((Ml t<<\\> of ( Ir.mliy on- |h r

• lay, ami of proiluciiiK .'i(( tons of coiiikt. It i- well laiil out, i» r;i-il\

opi 1, tcil, anil on the whole is jiiMvidi it with u-mI niMchinery :inil noml

liiiil>iing~.

I'lill'i-. The l>oWer ll»eil in o|mI itinii the Work- i- wholl\ ilirtrie-

'["lie Company '> own power pi in' mi the North I'ork of tli. Kettle ri' i r is

e.ipahle of neneralinn almiit 1110 11. 1'., ihi' halaiiee of liie p. iwer iieeili il i>

ol>taine<l from the lines of the \\ e-t Kootenay i'ower anil \ah\i* * oiiipuiy.

'I'lic Company'- powt-r dam i» located alimil a mile almve the smeller

Till is !! rock tilled crih dam, 12" > 12" tiinher; it is {\:t feet in lenulh,

127 lit in width, and 2ti feet in height. It hack- the water to forin a Lake

of IvtMl acres. The !' > I l' Mume hvidinu to the power hou>e is

.>,(HM» feet in lenj£lli. and ha> a fall i.l ll(i:} feet per lUil feet. It delivers

water to the w heels under a h") ft . Mead.

The power liou<e is a wooden structure, 22' X ll'>>> plaeeil aliinil

IIMt feet lower th;i!i the -melter and I.IMMI feet aw.iy. The install.it ion

includes three ISO K \\ . alt nalinn curieiit generators, each direct con-

necled to iwo Ki" .Vmericaii lurliine wheels, ({"'nera'inn current :it III) volt-:

one ISO K.W. alteniatiiiK current generator, similarly coniiecti 1. (jeneratinii

current at 2.2tMl volt- for traii>niis>ion to ( Iraiul Korks; and oi .• 22-."i K.W.

direct currinl cener ir, direct eiinnec1e<l to a 10" tiirliiue whe. .ijeneratin«

current ;it I2,"i voli • r excitatinn ind linhtind. Tin-re is al^o a 1)5" lurliine

wl 'I'l drivinn two til 111', trijilex ]iuni|i-. .\ll the switchlioards ;iiiil meters

lieces.-Mcy fur tlii- 'lalll are aUo placed here.

Power from the Numlier 2 plant of the \\e>l Kootenay Tower and

l.inht Company re.ache- the transfnriiiiT -talion at (ir.iiid Koik- over two

:{-phase. 1)0 cycle, tiOIMlO Milt lines. .\\ this -tulion it is stepp, d cl,,wn to

440 \iilts, the voltap' for which .ill the motor^ in the works 'ire di-it£iiei|.

The tr.'insforiiii r statinii for these lines is eiiuipped with two ii.inks four

tr.Misforinei-i 1.2.M1 K.W. each. 00.000 110 volt-, oil in-ulated. water

cooled trin-fonner-. inanufarlured hy the Canadiaii W'estiimhouse Com-

pany. .\ll swiichlioard ajiparalus. molm operated oil hreak -witches,

linhlniiijl arresters, etc.. are manufactur.'d li\ the ('an.idiaii (leneral

Klectric Company. When this iiislailaiion i- coni|ileti- there will he two

hanks i-ix tran-fornier-l 1
.2.".0 K.W. e:i<'h, f.O.OilO 1 10 volt, oil instiliiti d

w ate •-cooled t r.'inslorniers.

T'.e Numlier :{ |)ower |>laiil 1- ciiiinecl:'d with two :>-pha-e (iO cycle,

22.000 volt liiii's to the (Irand lurks -ulistalion. 11 iiuipinent at this
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siih-station consists of one hank (throe transformers) 312-.") K.W. each,
2().(I(H) ")()() volt transformers, oil innilated. natural cooled, to^etlier with
its switchhoard ajjparatus, Westintthoiise manufacture.

Power for use in tlu' works may he taken from either plant.

Receiving Ores.— ( )res are received over the lines of the ( "anadian Pacitic

and (Ireat Xortliern railways. Each has its own yard, hut the yards are
connected hy cross-overs. A switdi entjine is maintained joijitly hy hoth
roads to handle all ore, coke, and freight passing throuKh eitlier yard.

A scah" house hetween the yards and the ore and coke hins is so placed
tliat the scales are easily accessil)le to hoth yards and hins. This liouse
covers one 30 ft. and one 50 ft. SO-ton track scales. All cars are weighed
in and emj)ties are weighed out. These scales are inspected hy a Dominion
(;ov(>nuiionl inspector every tliree niontlis.

Tlieore l)ins are located on a terrace east of the main works and at a
liigher ^ levation. Tlie ore cars are run from the yards to track over the
hins. There are five sets of storage hins, huilt of wood, parallel to each
otlier and 750 feet in lengtli; tliey are huilt liigh enough for tlie charge cars
to pass Ix'iieath to he loaded hy gravity. Tlie dimensions and capacity
of these hins are given in tlie following ta))le:

—

T.MU.K VI.

Ore Bins at Granby Smelter.

No. 1 (3re

No. 2 Coke
No. 3 Ore

No. 4 f'oke

No. 5 Ore

hins 20 feet higli,

25 feet

25 feet "

25 feet "

25 feet

17 feet wide,

17 feet

20 feet "

20 feet "

20 feet "

hottom slope 45°

flat

sloi)e 45°

flat

slope 45°

Tlie hottoms of the hins are made of two tliicknesses of 2" jilank.

It will he noted tliat the coke hLis are arranged alternately witli tlie ore hins

;

the loa('ing cliutes fnun parallel sets of ore and coke l)ins open to tlie same
line of track greatly facilitating the loadiiu' wf the cliarge cars. The capa-
city of the ore hins is 12,000 tons; in addition there are hins holding 5,300
tons at tlie sample mill, giving a ' ore storage cajjacity of 17,300 tons.

The coke hins are of 7,000 t(ms ...pacity; yard storage of an additional
12,000 tons of coke is also provided.

Sample Mill.—Tho metal content of the ore is very uniform and
very careful sampling is not required. The practice is to send ahout one
car in ten to the .sample mill hins; this is recrushed and sampled automat-
ically in 1,000 ton lots. There arc two Snyder Automatic sampling mills,

huilt of wood, placed 35 feet from the receiving ore hunkers. Nuinher 1

mill, 04' X 50', has a hunker capacity of 500 tons and samples
35783—11
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only (Iniiiliy ore ami (lie h'ss siliceous ores. Two additional sets of storajic

bins, used chiclly for storinn custom ores, arc also i)rovi(lcd near the mill.

The How sheet of tlic mill sampliiitJ cu-toni ores is s'lowji in KiMiurc 'JO.

Tlie e(iuii)inciit of the other mill is similar.

Sq'-d'w mill bins

i
Qat9S cuj h*r. No J

i^fe 3" S'te)

I

(fo top of mili)

1
Snyder SampJer. 64'

(cut i-JO)

• Samp fa

i
Blakt crushtr. 9 ' IS'

1

Sn^atr SHJnfi/tr. 42

(ctf 1/i.o)

RfjKt

\
eitoator

)

Samp*9

1
ItQilt, lO-n 44'

i

i
Eftvator

Samp/a

Sftvator

i
Rollt. 10 -t I*-

i
Qua^'^fing floor

(cuf fo ZO lbs)

1
Bwz^on^ room

1
Assaytr

WT

,1

I'K^. L'd. l'l(]w sliirt (if -.jiiiiplc mill Nn. 1. (Ii;inliy (iinr..liaati'il

.Minin;::Lnil Snultini: Cn.

dranhy ores bcinf? very uniform arc left as coarse as is consistent with

•u'curatc sampling;; siliceous ores, .some of wliich are reciuircd for converter

linings, arc crushed to less than half uich size. In both mills the first crusher

is a Gates gyratory crusher reducing the ore to 3" size; it is tlicn elevated

to tlie top of its resi)ective mill. From tliis point the treatment is different

except that Snyder samples culling uii> -twentieth are u-scd in uoth mills.

mmm^Mmmm^i^t'^^m^mi§i^<^^^^^%':^^?::.}
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( iniiiliy ni-f is cut at the tup of tl.c mill, llii' (li>c,inU n .[ all -iiii-cciucut

discards ))ass to stora^jc liins and ihciicc directly into cliaru' "irs; tiic saiii])lc

jiassfs to a Ulakc cnisl "r which rcchiccs to ().")" si/c I he -a!ii|ilc !l,cii

successively i)a>-e> a SiiVfh'r saini)ler. rolls set at Of.'.")", a third Snyder,

ami tl. lice to tlie (luarleriiifi tloor. Iroiii which a 'JO jiouud saiiii)lc i- -enl to

the liuckiiit: nioMi.

in the siliceous ore mill where the ore rtMiuires to lie lineK cni-hcd.
two separate operations take i)l;ice. 'I'lie s:inii)le first cut pa-ses to a

htorane liin that re<'eivcs tlic wliole initial sairi])h' from a shipment. TJie

di>cards])ass over a half-inch ji'izzl.v I" a cnislicraiid 2 sets of rolls, reducing
to half inch size. ,ill the crushed ore hein^; tlien elevated to receiving liins,

tlie samplers heiui;; idle meanwhile.'

When the fir^t discards have heeii treated and storeil the cliute of Hie

sam])le liin is oix'iied and tlie sample uiulernnes a similar treatment an<l

is c\it alter eacli reduction iji size: tlie sami)le t'rom tlie last roll is si)lit

(in a 1" ritlle and tlieii (luartered hy liand. Tlie mill lias a cai)acity of 10

tons ])i'r hour.

lliuiUujc (iml Distrihiitiiiii .S7y.s/(//(. -A system of tram car trucks, 20"

Haujie and 150 pound rails witli cross over switches, is laid on the cliarfjinn

floor level; these tracks run beneath the hins, tlie chutes of which are

])lace<l () feet aliove this level, and lead to the furnaces.

The char}iinn cars are (h'sijrned six'cially for feeding the furnaces from
the end. The form ajid constrtiction of these cars can lie seen by a refer( nee
to the accompanying figures (Plate XXIX and Fig. 21). As shown in

end view these cars are divided longitudinally into wedge-.shaiied sections,

each closed by a side door which is hinged at the toj): the wedge-shaped
ridge which covers the truck of the car serves to sjiread the :'harge in the

proijcr ])hice along each side of tlic furnace. A transverse ])artition

further divi<li's the car into four compartments. The cars are provided

with two s(>ts of wlieels. Tht low(n' or truck set are for ordinary locomotion

over tlie chargii g floor tracks; the ui)i)er set, oni' wheel being placed near

tlic corner of eacli car, engage in pairs with heavy rails .-et hi the inside of

the furnaces in the walls, and carry the load wliile tlie cars are in the

furnace. The rails on the eliarging floor end at the nuiith of the furnace,

but as a car leaves the floor rails the hanger wheels engage witli the sloi)ing

ends of the furnace rails and so the car i)asses into the furnace. When
the cars are conii)letely inside of the furnace the feeder by means of a long

hook, inserted at a (Fig, 21 Ci pulls the release arm h. This in turn raises

rod c and lifts gate arm il over centre unlocking the side (hiors, and the

weight of the load tlicn opens the doors, ])ermitting tlie charge to droji into

the furnace, Tlie gate arms ;ire shown closed in Figure 21 H and open in

I
' Since the axloptidn of ba.sic liniiiKs for tlie acid shells of the eimvertor plant, it Ls

!;!ub;tbK- thai, smne chaiigcs have been made in the crushing. Data ;is to the practice

are not available at going to press.
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Fipm' 21 C" at <L To facilitiite (Uscli!ir(jiii)j;, tlic locks of the cars arc

chained togctlicr so that they will (lump simultauc )Usly. A train can he

backed into a furnace, discharged, and pulled in 10 20 seconds. Tlie

hoppers are closed after tlie train of cars is withdrawn from tlie furnace.

A cliargind train consists of three charge cars (whose combined

leiiKtli is just ecjual to the lenjitb "f ii furnace) and a 80 H.P. WestiuKhouse

electric locomotive for ha\din}i; one train serves two furnaces.

A slag haulage system was installed at the ))lant and was in use for a

number of years. Each furnace was served by six slag cars (Plate XXX)
44 cubic feet capacity each, three being used on each side of tlie small

.settler. Tliese cars were liandled by 14-t(m ])aven])ort steam locomotives,

cylinders 9" X 14", one engine liandling slag cars from two furnaci's six

cars at a trip. Six engines and 52 slag cars were reciuiretl for this service.

This system was discontiimed in 1011. when a sjiecial efiuii)ment for dis-

tributing granulated slag was installed (Plate XXXI). This system was

suljsequently modified by discontinuing the use of the transverse distri-

buting belt carried on the high trestles, sliowii in the plate, and a new tyi)e

of distributor was designed. A second unit with tlie incline risijig to the

opj)()site direction to that sliown in tlie ])late has recently been installed.

(iranuhited slag is now delivered to special drainage buis; the lio])i)ers

of these ])i)i> ilisdiarge to a belt 30" in width, running under the bins and

extending for 40 feet beyond tliem on each side. Tliis belt caji be driven

in either direction to feed the belt on eitlier incline. The conveyer to the

north, the one shown in the ])late, lifts the slag up an 18° incline to a height

of 120 feet above the older dumps, where it delivers to a distributing

car described below. The new conveyer to the south has an uiclination

of 18° 2(i', and runs over 36" pulleys set 317 feet centre to centre: the

top is only GO feet above tlie fild dumps. Special distributor cars receive

the slag ,it tlic tops of the respective inclines, and deiJosit it where required

within a limited radius. The car on tlie older incline is 40 feet in length,

ajul carries a 24" belt. The car can be made to extend forward 20 feet in

front of the rails. It is inished forwarcl, as retiuired, by a jack having a

maximum extension of 3 feet: it is ,eld in i)lac(> when discharging by

beijig clamped at the heel to the 50 jiound rails on which it ru'is; the

car may also be swung from side to side as reciuired. The belt i> longer

than the car and extends below it to a tightener. As the car is jirojecteil

forward new sections will be built in at the rear. The newer car on the

south mdine is similar to that on the north, excei)t tliat it ctirries a 30" belt.

By distributhig the slag in this way the granulated slag will be sjiread

over the jjresent dumps to a deptli of over 100 feet. The cajiacity of the

north iiicline is about ,j.()00 t(ms of sla," ])er day, or aliout 3 tons per

minute. The capacity of the soxitli incline is somewhat larger.

Flue SuMeni, Stdch.s.—The eight furnaces are each provided with ujitakes

feet in diameter, with dampers, which can be raised if needed; these

dJM
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•vr.- s..kU„n V.S.MI. TlH-v .ir.- aU.. pn.vi.l.'.l with ti ft. .lowntak.s l.-ading to

'.,n ..v.-rlu'ud st.-cl flue-ilust .hamlxT parulU'liuK the furna.'o l.u.l.l.ns.

"rhi. Hue w 12 f.'.t al...v.> tlie fcf.l floor, it is 13 iV.-t wulc, 1.. f.'i't 1.>K «.

i :r
7" loiiK: it is built of h" an,l h" ^ted plate. It has 28 hoppers >n the

bottom in which the Hue .lust collects. The .lust is .lischar.c.l through

9" ..p.-ninKs into a tr.nifih k.-pt clean by a wire rope -Ira^ .;..nv.-y.T.

One ..n.l of tlu- ste.'l .-hamher cnm-cts to a l.nck flue 10 X lo

X 448' lea.linK to a brick stack U feet in .lianiet.-r ami 1^"^

r'V'H;;
The other .-n.l also connects with a brick .lust chamber, 10 X 10

X 340', lea.linn to a square brick stack, 11 X U X lo3
.

in.

converters are connecte.l by .l.nvntak.>s with tins latter flue. A

partiti.m in the main st.H'l flu.- prev,>nts an im.lue amount, of furnace Rases

passing to .Mther stack. The brick flues ..r chambers arc pr..vul.«.l .m

either side with hand doors at 6 ft. cntres, through which the flue .lust

can be rakeil .)ut. ,

Buildings.-^ThL' principal buildings on the property are of fin|proo

construction, steel, or brick an.l ste.-l. The ore bins, the samp c nu 1. and

the various shops of the mechanical department are of wood. Ihe furnat.

building is of steel, with roof an.l sides ..f c.rrugate.l .ro:i, /l *'';* ^-''l^^;

289 feet in length, an.l provided with a leant., 9-0 eet wu e and 12 feet

in height. It contains eight rectangular water-jackete.l blast furna.u>s,

each placed with its l.mg.-r horizontal axis at right angles to the bng.'r

axis of the buiUrmg. The average .listance, centre to centre, of the fur-

naces is 36 feet; the height from furnace floor to fce.l flo..r is 18 l.-et.

The converter building lies end to end with the furnace building;

it is of steel construction with corrugated iron roof and sides. The main

building is 42 feet wide and 240 feet in length; the east l.-anto is 23 f.-et

wi.le, and the west leanto 32 feet in width.

There are tw., buildings f..r lumsing the blow.-rs. ^ umber 1 lies north

of the furnace building; it is a steel building with brick wa s, a .'.m.-rete

floor, an.l corrugated iron roof, o7'-0" X 128'-9".
'i;i---'-;''7"-f/'rr!ck

building is placed back of the converter ImiUling. It is of steel, with bru k

walls, concn.te floor, an.l .orrugate.l ir.ni roof. The mam buikl.ng is

55' 4" X 212'-9"- it i~ pnnided with an L 4r-2" X /3 -0 .

Shop'> -The mechanical department of the plant includes the foll.)Wing

buildings: machine sliop, b.iiler shop, blacksmith shop, engine roun.lh.ms..,

store rcfom, an.l electrician's w..rksh.,p. All are of wooden construe i.,n;

on the whole thev have been found to., small for the needs of the plant.

The machine shop is 27' X 97'. It contams a planer, 30 X

39" with a 9 ft. table; one lathe Iti" swing, 5 ft. centres; one lathe 3-

swing 1'' .t centres; one McCabc .l.,uble spimlle lathe, 26" and 48 swmg,

12 ft centres; one miD'-ig machine capnblc of milling 14" gears; .,ne Bick-

ford radial .IriU press 5 ft. swing arm, 24 speeds. Universal table; one V,^ 4

tlrill press: Curtis and Curtis pipe cutter cuts pipe from 21o to 12
,

one
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bolt cutter; one snuill pipe macliine; two ixnvcr hiick stws; one liydraiilic

wliccl press 40 tons prcssuri'.

The boiler shop is 40' X 50'. It contiiins a Wliitinn imncli,

No. t), It" hole tliroufjb V f^*''*'! plute; air t;n)ls such as ripi)ers and

hammers; one power shears for euttins steel plates; one set .') ft. rolls: one

set pneumatie elain])s.

The blaeksmith shop, 28' X 4.i', eontains one 1100 pound

Bement-Xiles steam hannner and all the neeessary tools and forges.

The roundhouse, 28' X 30', holds two ennines at a time and

has repair pits imder each track.

The electrician's workshop, 1.5' X 24', has a lathe for rewind-

hig armatures, and other necessary eciuipinent.

There are also several storage houses including an iron house,

50' X 50', and a jacket, pijie, and store room, 24' X 120'.

The warehouse stands isolated from tlie other buildings, its dimensions

are 50' X 70'.

The carpenter shoj), 34' X 47', is ecpiiiiped with i)laners. stickers,

handsaw, a wood lathe, and other nece-isary machinery and tools.

Ore and Coke.—\s already indicated, the chief source of the ores

treated at this smelter is the Phoenix camp of the Boundary district,

24 miles from the smelter.

A small quantity of siliceous custom ores is also purchased. Much

of tills comes from the Snowstorm mine in Washingtcjn.

Coke is received from Femie and Michel in the Crowsnest Pass

coal-fields. It comes partly in box cars havhig four long slots in the bottom,

for dumping; most of the supply comes in 40 ton steel coke-racks which

dump outwartls.

Clay for use in lining converters is received from Hendrix Cut, Wash-

ington. It is dumped into the end bins near the converters. The clay

bins have a capacity of 500 tons, and the discharge at th(> end.

Bloiccr P;«/i<.—Blower engine room Number 1, north of the furnace

building, is cciuipped with the following Connersville blowers:—

One No. 10, 30,000 cubic feet of free air per minute.

Four.... " 8, 52,000

Three... " 7. 37.500
" "

In the main blower engine room, in the L there are four more Number

10 Connersville blowers, 30,000 cubic feet capacity each. The total

capacity of the blowing engines is 239,500 cubic feet of free air per minute.

.\11 the blowers deliver to a common receiver, consisting of two 00" pipes

at the back of the furnaces. Connexiim with the tuyeres at each furnace

is made by bustle pipes. All blowers are belt driven from Westinghouse

alternating current motors. The No. 10 blowers are each driven by two

150 H.P. Canadian Westinghouse. 580 r.p.m., motors, belt connected at

each end, running the blower at 100 r.p.m. and supplying 300 cubic feet of
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;iir per rcvohitioii. Tlic No. 8 lilowcrs arc driven l>y one 100 H.P. iiiDtor

for each blower, running the blower at 130 r.i).m. and deliverinii 100 cubic

feet of air i)cr revolutinn. The No. 7 bhmers are also driven by individual

100 H.P. motors niiiiiinK the blower at lo") r.p.m. and delivcrinK 80 cubic

feet of air ])er revolution (Plate XW'II).

The buildhiK also contains one 12" X 18" Rand, Class E coniim'ssor,

sui)i)lyin(j: air at 80 jxmnds pressure for imeuiuatic tools in the sliojjs.

.V brick and steel room withiji blower building Number 1 contains tlic

22,000 volt transformers and switdiboards which are connected with the

Cascade jiower i)lant for use in emergency. They include an air-cooled

set of 1000 H.P. and an oil-cooled set of 800 H.P.

IMower enmhie buildinR Number 2 contains the following e(iuii)ment

in addition to the four Coiuier.svillo l)lowers located hi the L:- -

One M" X 'M" Nordberg blowing engine, capacity 3700 cubic feet of

free air per miimte; one 34" X 34" X 3t)" AUis-Chalmcrs duplex engine

supi)lying (),(HX) cubic feet per mijmte, wlien nmning 81 r.i).m.; one 40" X
40" X 42" Nordberg duplex engine, 10,000 cubic feet per mimite, giving

a total capacity of 10,700 cubic feet per minute. .\11 are belt driven from

Westinghouse alternating current motors, of 200, 300, and oOO H.P. eacli

respectively. This plant is of ample capacity to operate dl tlirec converter

stands simultaneously using air at 12 pomids jirc-s.^ure.

Air for the tampers, when silica linings were used, was supplied at 80

pounds ])ressure, by one 12" X 18" Rand Class E compressor.

A motor generator set is installed to o])erate the cranes, tilt the converters,

and run the charge system. The motor is a 200 H.P., alternating current

motor, ruiuiing at 850 r.p.m. ; it is direct connected to two 85 K.W. generators,

running at 750 r.p.m. and s\ipplyiim current at 220 volts.

An hydraulic triplex plunger pump, 0" X 10", driven by a Westinghouse

30 H.P. running at 850 r.p.m., sui>i)lying water at 250 pountls pressure,

is also located in this Ijuilding. This plant is used for operating tlie slag

casting machine and the wlieel jiress in tlie sliojis whe i tlie liigh i)ressur(>

line is in trouble.

Vojitxr lilofit Funuiax.—The i)lant is e(iuipi)ed with six furnaces,

44" X 2()0" having 4-5" tuyeres, 18" centres, and 12" bosh, and two fur-

naces 48" X 2(W.'", 3-5" tuyeres, A" centres, 12" bosli. The>e furnaces are

ser\ •[ by two 12" water mains and two 00" blast mahis, directly belaud

and running tin- entire length of the building in front of the furnaces.

There are two 10 ton Morgan Engineering Com))any's cranes installed,

one being kept in reserve. Each crane has three direct current motors,

and is used for handlliig all l\eavy material and to ilelivcr matte to the

converters. (See Plates X.WIII and XXXH; both views facing north,

and Fig\ire 22.)

The furnaces are numbered in order begiinimg at tlie north end.

Furnaces Numbers 1 and 8 are three jackets high, the others two; furnaces
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NuinlxTs :> ;n»(l () liavf tit) siiiiiU tiiyons, wlii!.' t'lc ot'irrs li;ivi> M) t\iyrrcs

of tlic hirncr sizf. ( )ii I'lmiacr- ,") ;iiul t) tl.;' ui)i)cr jackct-i arc i)l:icc(l vertical,

wl.ilc the lower juekels. wlii.h are strainlit. are >et at an aii({l.- from the

vertical: the uiMier jackets on the otlier fiiniaces are also vertical, Imt the

lower jackets an- boshed.

The portion: of these furnaces ahove the water-jackets are htiilt of

brick, ordinary red brick beinn used outside, and firebrick inside for those

parts wliich are exi)osed to greater la at. The brickwork is boun<l with

56 pound rails, I beams and buckstays are used to hold tlie jackets in

position.

The jackets are of riveted steel, fire i)hites ,',.,". iiir plates , .
Iho

circulatinu water enters tlie vipper jackets and Hows tlience to the lower

jackets; all the jackets have d<-Hectors to throw the old water to the

bottom. About 2,000 .gallons per minute are reciuin^l by tlic einht furnaces,

whidi is eciuivalent to :5 (jallons per minute per s(iuare foot of liearth area.

Water enters at a temperature of 8;')° ,-)0° F. and issues at U(f V.

Each furnace is provided with a water cooled trap spout; tlie trap

is .'i"-."i •.")".

There are two settlers for eacli furnace (Plate XXVIII). The one next

the furnace, wliich receives tlie continuous flow of matte and slajc, is rectang-

ular in section, 72" X !>0" with romidcd corners, and 'M>" <l('ep. It

is surroundec'by a continuous 2" water-jacket, the iimer plate J", the

outer \" steel. The removable bcrl i)late is of cast-iron 2" in thickness.

To iireiiare a settler for use a 'ourse of firebrick is laid in the bottom; then

botli bottom and sides are lined with the (luartz-clay cement material

used for lininm tlu> converters.' The life of a settler depends upon the

rate at wh.idi it fills witli metaUics; when the bottom becomes high

enough to materially decrease the capacity of a settler it is replaced by

one newly lined. Th.e metaUics are then removed from the formiT and

broken up with a lieavy ball weijjht.
^^ ^^

Tlie second >ettler is similar to the first, 1 'it smaller, 48 X 00 :md re-

c(>u-es the slag overflow from tlie latter. The slag overflow from this

settler discharges into granulating water and is waslunl to the draining bins,

whence it passes to tlie slag elevator. A third small sfMer is sometimes

introduced between this s.>c.>nd settler and the granulating stream.

Recently some experiments have been made in introducing as many as

six settlers in a string. The additicmal saving has barely paid the cost of

the operations.

Converkr Plant. -The converter equipment consists of 3 converter

stands, electrically operated by 2r> H.P. m( tors, and 10 sliells, 84" X 126",

by the Power and Mining Machin(>ry Company. There are also trucks

carrying moulds for metallic copper, and a slag-casting machine and con-

veyor (Plate XXXI 1).

iXlining of ono course of red brick ami one couisc of firebrick is als.) used.
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DuriiiK tli«' sviminiT <it' 11(12 ('x]M'riiiii'iits were innilc ill lining tin- Jicid

shells with a hiisic liiiinK and the ri'linijiK phuit wjis not in use. Tiie

ri'liniiiK rtiuipninit, which was still in i)lii('(', incluilol three Allis-( 'luiiniers

self (lisclmrgt! mortar mills, two 7 ft. pans, and one (5-.') ft. pan. Tin' shells

were tamped with air nimmers. All machinery was driven hy a ".") II. I*,

motor. When aci<l lined converters were used the ])ractice Ras to line

with chrome hrick placini; .some mannesite brick around I 'le tuyeres:

inside this was ])laced t\ 2 ft. layer of siliceous ore cementtHl i ith clay and

well tamjjed; silica brick wa.s used on the caps.

The converter buildinj; is .supj)lied with a 40 ton four uu tor Morgan
Kn>;ineerinK Company crane, 42 ft. span, which runs the fntire lejiKth of the

buiidiiiK, and is used for shifting converter sliells, handling matte, charging

ci iiverters, etc.

HriquHiing Plant.- The greater part of the flue dust is collected in the

steel dust diandjer, whence it is discharged tlirough 9" openings into

a trough kept clean by a rope drag conveyer. The attendance of one man
for part of a day is needed to control the flow of dust from the lioi)i>ers; all

other movements arc automatic. Dust from the brick chambers at either

end of the flue is drawn out by hand througli the side openings into barrows,

and convened to tlie britiuetting mill. At this mill all the dust is dumped
into a receiving bin from which it is drawn by an automatic feeder to a

mixer. It is moistened thorougldy, no binder being iiecessary, and then

passes to a Number 2 White briquetting machine which has a capacity

of about 50 tons jx-r 24 liours, or 4,000 briquets per hour. The machine

delivers the briquets to a belt conveyer whieli transfers them to charge

cars; they are recli irged without drying.

Snicltimj Practice. Coke and ore arc cliarged separately into the

furnaces. A train of three cars is run under the bins by the electric loco-

motive, and receives a cliarge of l\ tons of coke; after weigliing this

is diarged into the furnaces by backing the train through the end door

of the furnace and ilumiiing tlie cars when tlie entire train is witlun the

furnace. The train then returns to the bins for tlie ore charge; the cars

are filled to their capacity, 10 tons jier train, and are then weighed, ruji

into the furnace, and dumped us before. The former custom was to load

the coke into the bo**om of the car with the ore on top and to dump the

two simultaneously; practice has shown, however, that a more even

distrilmtion of both constituents of the charge is obtained when they are

charged sei)!irately. Ore is charged at intervals of 20-30 minutes.

As already noteil Phoenix ores are of very uniform composition,

carrj'ing 1-2-1 -6% of copper. An average analysis would show approxi-

mately the following composition, SiO-, 35%; FeO, 13%; CaO, 17%;
Ai^Os, 8%; MgO, 3%. Tiie iro:i is present as a silicate cliielly, uncoui-

bined with oxides and sulphides, while nearly all the lime and magnesia

occur as carbonates. Chalcopyrite is the copper -bearing mineral, and

I
li
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it iil^u ciirric- (jold uiul silver. Alxmt Cm', of tin' Mil]>liur in lln' nrc is

i)iiriii'(l (ilT tl.i' concfiitnitidn lii-iiiK iippnixiiimtciy IVJl. A typiial

siuKWDuiil sl.ow tl,(' f()ll(Aviii« luiiilysis: Si<»,4.V,; Fc(t, 1.')'
; ; < iiO, 22'

, ;

.M(£<l, ;{^'i: AljOii. 7','; cupiicr (l-2'J' ;. The iiiiittc will iivcniut- uhinit

;{.")'; cDpixT. 1(1 l.'> (umii's of silviT, ami lO'Jtl uiinci-s of mM
per ton.

'riicrc is :i ronstiint (low of in;it' and slan from I'arli furnace

to tl.o .settlers; tlieso lieinn arranntMJ itlier two or three in ti strinn.

one larne and one or two .small. The furnaee slajj; from the last

settler is discliarjied into uninulatinn water, whieh .sweejis it down into th«'

drainage bins, whenci' it passes to ii ))elt leading to the distributor. The

matte is ta))]!' <\ at interval-, into "» ton pots in whieh it is eonveyed to the

converter building.

Matte pots are received by the 40 ton crane in the converter b\iildiiin

and charged into the converters. There is no definite ([uantity of matte

per charge iv.s tlie converters are seldom run to their cajiacity. The blast

is used at about 12 pounds per s(iuare indi. Converter cop]ier carries

II!
»•.)-',»•)•(»' , coi)i)er, 2.")-;j7 ounces of silver, 4-1)-.") ounces of K<'ld per ton.

The impurities sliown by an average analysis were a.s follows: Fe, ()• 17'
, ;

S. Oil',; As, 0014';; Sb, 0()08',c; Se and Fe, 0012'; ;
Xi and t'o,

0- 123'
; ; Zn, 0004',; ; Pb imu Bi, Jione.

Converter copi)er is run into moulds carried on a truck. These trucks

are IG feet in length and run on 44" (laujj"' tracks, and tliere are :} trucks to

a stand; each truck carries 8 moulds :«" X 24" outsi.h- dimensions. forniii\K

a co)itiiiuous row from car to car. AVlien a , nverter is ready to jxnir, a

train of tliese cars is drawii underneatli tliis converter by a wire rojje ojien.t-

ed by a motor driven drum. The conver' ,
r is t\irned over and tiie po\irinjj

b>(jins wlien the last mould is under the li]); the copper is jioured in a

continuous stream, the train being pulled forward as tlie moulds are filled.

.\ bar of cast copper from one of tliese moulds weidlis a!)out 220 pounds.

T le bars are cobbled, lemoved, trimmed, and loaded directly into cars for

shipment.

Tlie converter slag is poured into pots holding about '.i tons. Tlii-se

are ])icketl up by the crane and s<'t in a tilting frame above the slag con-

veyer. The frame i.s tlien tilted by hydraulic iMwer and tlie slag ixmrs

into the moulds of a conveyer that carries it up an inclined plane under

water sprays, ivhich cool it. The conveyer dumps into abir. from wliidi

the slag can be drawn into steel railway cars. The C(mverter slag is trans-

ferred to tlie charging bins and thence to the blast furnaces as part of the

"harge. This conveyer is driven by a o H.P. motor at a speed of 2(* t

per miimte. It han<lles about 100 tons of converter slag per 24 .

T!ii.- slag contains up to 40*;;, SiOj, and varying amounts of co])i)ei ,
tne

balance is principally iron oxide.

Ftf n
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I'liiiiplim Plant iin'l W'ottr Sii^lnii. Tin- |miu|>" at the powiT liou • arc

locatctl 1,(MM» IVct from thf siiicIIit ami KKI firl licluw it. Tlii' «'(|ui|)riniit

conM-ts .)f six Siiiitii-\ ailc H" X 10" tripirx pluiiKcr pmiips, :.:>0 Kalli.ii^ per

niiiiut<M'acliiinaiii!*t 2tH)l't. 1 cad. Two of tl *'M'iiri' hflt driven l>v \.V' water

wheels, tlie otl.er f.mr are lielt drivei from four KlH.l*. motors. 'I'lieireom-

liilied capacity is »,7>(»,(MM) nallon* per 21 l.oiirs. Krom the Leader at tl.e

Idimps four mains, I'J", 10", S", and 7", lead to th<' smelter and to i>re,,ure

tanks on the liills aiiove the works: mains through the yards are H' ...i I".

The tanks are tliree in numl.er, one of slerl liold- 77,(MM» nallons, one of

wood holils <M),()00 K;dlons; the ihinl is a small woo.leii t.mk rticivinii water

from a small creek ahove the works; this water is used for drinkinn aiid

domestic puri)oses; the overllow t£oes to thi' lartje steel tank. The pressure

at the pumps is l(H» p:)unds, and at the works uhout Jo jioiuuls. Water

mains on the fur.a.e tioor and feed floor are 4"; 17 liy.lrants are so jtlaci'd

that three streams of water can he placed on any huildiiiK. .Vt each

hydrant is jjlaced a small hose liouse having l.')0 feet of hose and a iio/zle.

Hose houses and hydrants are insix'cted weekly.

Liihdiir. Tlie men emi)loyed aie lioth union and non-union, and nearly

every natioimlity ol the white races is represented. Tl'C furnace and

converter depiirtments have a general l)remaii witli shift bosses under

him; each of tlie otlier dei)artments 1 is its own f<ireman. Shifts are eight

hours each; wages vaiy from 82. .">0 per day for laliourers to >."». :{0 )er day for

shift hosses.

COMP-VK-V^IVE !ST.\TK.\I1:NT."<.

T.\HLK VII.

(Jranby Ore Tonnafte, Metal Recovery.

.MktaI.S HKi I)\i:1IKI) CKK Cos! per

I

I'crioil.

Dry toii^'

"llillllCll.

C'li. II).

Auit. 20, l',HX)—June 30, l'.K)l 172 , 1'^S :{
I 111

Vciir nulinR .Iiinc :i< .
VMYl '««>, H>2 27 •_':!

l'.K):{ 290, i;« 2t-.").s

Wnn .)14,:is7 22S7

MH).-) ,").")1,:{04 24 tW

HK)f. 7<H),,i2S Jim
1<X)7 »)44,.54<» 24-4:}

|

1<,H)S M).-),0:50 23-42

liHIO ',lt)3,510 21',t()

lino l,lVS,S.-)3 18-70

Hill '.t.j7,20O 17-73

1912 723,024 18-01

Total lon.s 7,052,9.38

TUN. Ion I'Xclii-

•iivc of

MUirkc'liiiK

Blister Cii
{. (lit. .\ll. oz.

ttlH'i 0-l(»l»3 4-77

29.-.2 (1803 108
2772 0-0717 3 7.')

2019 0-(M)Os 3-35

2(>8tS 0-0.")99 3 • 14

3107 0-0.-) 13 2-87

.i()3S 0-(r)()3 3-28

2St),'i ()4.-)4 3-11

2730 0-043.-) 2-85

2281 0-0370 2-.V»

21.-.0 0-0340 2-:)0

2100 0- 03,52 2 47
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T.MM.i: Mil

All Material Smelted to Date at (iranby Smelter.

I'crii"!.

(Iriiiitiy

tin-.

t'lirritfti

lire.

Ionian
iimtir.

•r.>l:il.

To June ;«>, um
\i'iir ticiiiiK Jiiiif :h), umu.

I'.KKl

1 1 1114.

•j'.Ki.tn:.

.'si>,:)H:»

•.it>.o.vt

.->.•.(), 7;ts

t'>4',t,0--'.J

l<HM

VM):>

IIKW

UK)"

HKIS H.-.S,4;«

I'KMt lK)t.7H'J

1<»10 1.17:...")4H

i!»u .. <.•..'.•..-)»):{

I<tl2 7Jl.72'.»

Totiil- to Jiiiu' 30, I'.Ui 7.»44.:i»:<

m». Totm. Toim

>:f.' 17i).\»llt

.l.vi :t,(xil :toi.U)0

tilt I tv, '.'•.•;» :««,4i)7

,\S-i 4,'.'!K> .".tl.Vil

,:tvj .v.Ht.i'jo

,1.\S I KlJ,34ti

,vj;i ' 00.">,i>l."i

,17c,» SH2,«U

,'.I4» <.t>j4,7:«

,H2'.( I,lil7,;t77

,7.s:t <lM.34()

,WK)
,

7;w,5iy

257,127 ia,514 8,213,014

1

lit)

:iti

It)

24

1!»

21

2t

17

T\HI,l; IX.

All Metals Produced to Date at Granby Smelter.

I'ituhJ. All. o/ Ak. oz. Cu. lbs.

To .lurii' :jl), I'.tOl

Your riidinn June ;if), l'.K)2

l<K):i

" " liKtl

" "
IIK).")

" " 190(5

" " 1<X)7

I'tOS

" " I'XW
" "

llllO

" " lull
" " 1!)12

TotiiU to .June 30, 1912 4t)8,?18

S,s71 34,mw 5,435,9.")5

:io,7so -71,511 10,S3ti,85l

;{,-). 121 277 . 574 12,.551,7,->S

.-i4 , 1'.t;! 275. ''.> lt>,t>20,9St)

4.->.<.iso 215, 111 14,224.ti<,»2

.-)(), 020 3 If), 947 19,939,004

:f2,7;!s 201.3.i7 If), 4 10,.570

40,0(W 3(K1,204 21,0".»2,2S.S

4.-), 7110 335,,520 2 1, '.to 1,.528

4S,7.->2 35t),74t) 22,7.-)4,899

41.707 343,178 17,8,58,800

33,',i;i2 225,305 13,237,121

3,l57,G9tJ 192,204.518
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ANYOX I'LANT, ANYOX. It.C.

Lwution.—Tills ))l!U)t is liciiig erected to smelt the (ires frdiii the

Hidden Creek mines near (Iranhy liay, .m Observatory Inlet, almut 1 10

miles northesist of Prince Kiiixrt.

(Uiivml SUitcmoii.—The jilant at Anyox will consist of three reclan-

gnlar water-jacketed blast furnaces, .")()" X otlO", and three basic convertc rs,

(Ireat Falls ty]ie, each 12 feet In diameter. The accomi)anylnK jilates and

fifinres have been prejiared from material su])i)lled throusih the courtesy

of the Traylor Englneerlnp; and Manufacturing Company, who ari' building

th(> furnaces and converters. The i)lates re])rese)it the ai)pearance of the

furnaces as set up at tlie works bef.,re shipment.

Hldst Furnaces.—Each furnace measures .")()" X 'MW at the tuyeres.

Tlic hciglit from tapping floor to c rging floor Is 2tj'-4"; the sole i)lates

stand 4 feet above the tapi)lng floor, and the toj) of the ui)iier tier of jackets

is 17'-2" above the '-> plates, the lower jackets being l()'~(i" in height,

and the upper jacl ti'-S". There are six jackets, each .')4" in width,

and one tap hole jacket, 30" in width, on each side of each furnace, the

larger jackets being provided with 5 tuj-ere openings, smd the narrow

jacket with 3. The tuyere ojienings arc of an improved form, the steel

thimble being fused to the fire sheet, and forming a smooth joint. The

outer end of the thimble i)rojects through the air sheet, .ind Is beaded in

place. The upper tier consists of 6 jackets on each side, each ()()" in

width (Figures 23, 24, Plates XXXIII ami XXXIV).
The sole plates are of iron cast around coiletl i)ipe, through which

cooling water can bo circulated. They arc carried on 24 pedestals, each

3'-8" in height, the sole plate being 4" thick, with 2" flanges.

The jacket- are connected together by bolts and brackets in the u~ual

manner. To prevent bulging, a jacket binder frame is built arotmd the

furnace, between the corner colunuis. Cast steel spacing rods extend

from this frame to each jacket, fitting into sockets that are riveted to the

jacket. These binder rods fit over the I Ijeams with a hook coiniexlon,

and wedges driven in behind the binder frame make a very rigid fastening.

This tvi)C of construction makes it possible to easily remove or ri'iilace a

jacket without disturbing the binder frames. The simple removal of the

wedges releases the ' julers on any Individual jacket wlthmit disl\irbing

tl'.e others.

Each blowpii)e leading from the bustle i)i])e to a tuyere oitening is

fitted with a ball and S(jcket joint, which is placed below the blast gate.

This allows the blow-pipe, together with the tuyere casting, to be swung

down clear of the funiacr when it is neccssan,- to remove or n-piaci- ;i

jacket. The tuyere casting is released from the jacket by removing two

hook bolts.

M
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Fiii. 1'4. (uppcT lihist fuimuT, .\iim)X plant, Cir:inl>y C'onsolidati'd Mininj; and Smelting
Company ('J'. I.. .'>1. Co.) Vertical transverse section.
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Interior of a hlast tumarc, Anyox plant, Cininhy Consolidatcil MininK and SiiK'ltini! Co., Anyox, B.C.
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Tin- u))i)fr lirr of jackets is sui)i)()rtf'(l from tlif iiiantli' fr.iiiic in -M<'ti

ii way tliat tl.c lower jackets may lie removed without di^tiirliiiiK tl,, m.

Tlie breast jackets are constructed of iron cast around wroiimlit iron

l)il)es for currying the cooliiijj water.

The furmices are arranged to he charKi'd from either >ide, and the

charninn doors are o))erated hy coiinterwei(jl'ts.

The fiiniaces are designed in >>ich a way that the mantle frame> are

connected together, forminR one continuous mantle for tlie three funiaces.

The sole i)lates extend heyond tl lid jackets so that the furnaces may

lie exteiKh'd at any time. The three fiiniace> are i)laced with two 1.") ft.

sy)aces lietween the middle and the end furnaces. Kventually this sjiace

may lie filled, making one furnace 12(1 feet in length, in i)lace <if three,

each ;{t) feet in lenntli.

Tlie lioods are huilt of hrick. with straijtlit sides, ajid semi-circular

top, tftayt'd witli structural steel and tie rods. The crown stands Ifi' 7"

above tlie chiifKinR floor, the arched top beint? Imilt with a .")' H" radius.

The .steel downcomber, 9 feet in diameter, leaves tlie middle of a Ioiik

side of the furnace :«t an anjjle of 4")°.

Coiiri'itcrx.—The converter eciuiiunent includes tliree of the (ireat

Falls type of converters, each 12 feet in diameter and 17'-7" in heijsht.

They are each i)rovided with V.i tuyeres, 2" in diameter, in place of the

2") 30, l-.'j" in diameter, used on the standard Peirci'-Smith converter

(Figures 25 28).

The tuyeres are i)laced with their axes at rijiht anjjles to the axis of

the shell so that they blow directly into tl.e converter.

Each tuyere pipe projects into the converter, and is connected with

the tuyere castinR by a sjiecial cou])lin}£ so desij;ned that it may be screwed

off the back of the tuyere and the castinn lemoved without interferinir

with the tuyere i)i])es. The tuyere i)ii)es liave inilividual tuyeres, with

tlie Slielby improved tuyere valve: a jjrojection in the middle of the

valve comes into contact with the point of the barrinR rod; this i)rojectiim

is n.aih' liit:h enough to enable the bar to clear the seat of the valve.

The converters are each turned by .")() H.P. electric motors through

worm gears. Tlie e(iuiimient is dejiKued to oiierate tlie converter through

about 23o°, or nine-tenths of a revolution in one minute.

mmmmim
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CHAPTER VI.

HKITISH (OI.IMHIA (Ol'l'KH COMPANY, LIMITKD.

jN,„u,.o,<AnoN I„,..„po,-:>„.,l M, IVSun,!..,- ih- hws .,f \V,s, V„«i„iM ...rnr in, in

Hnfsl, ColuiMhia un.l..r Im-ms,. ;i.. an ..xtnt ,,n.v,n,iMl '•'.•'"I':'"y. ( :.|.na Mn.k

.,„l,„n>..,.,l,.i(HMMK. slmns ,... v.luo So ..arl, =*;i.(K.(),()1.0; ,ssu..l .,'.)!,()( .han.s =

SJ.i.^S,;M;,. /V,«./M,^ Nownan K>1., Now Y.,rk; Vi-.-I-n .olmts, C^ar-s I. H„.kr.

New York, :,.„! C. A. StMll.uck, Now York: .S-,rn(„n/-r,T,<...<rr 1{ 11. toloMo..

,

Now V..rk; <!n,.r„l Mnn.ujn; ( »s,-:ir I.aohmon.l, < ;n.,M.wo.Ml, H.(.; '.n.--'^"!/

A-,»„„u,-, .1. v.. M,Allist,.r,0() Walls.., Now York; .U,-„.„ /•.»./"-- an.U-..,(."/-.^.

l.-ro!l,.riok KofTor. (;n.onw 1; Sn.U,. Su,,. ru.Un,ln.,. W .
L. oil, l.r..,.nwooa.

(;,„.n,l Offi,:.. M Nassau .S... Now York: Min. ,n,d S.n.lUr l>if,n; (,ro..nw.H„
,

1? (

l.-is,.al yoar o,.,ls NovoM.l.rr SO. A.mual ,„>..•. !„« lioM .so.on.l li.os.lay m l..l,n.a,>,

Thi^ C.Mnptn.v carru's mi tho fjcnoral In.shu'ss of inminK an<l smelting

,„„„,,. an.l Kol.l ons: it is also a vunhas..,- „f custc.i.i or..,.. It ..wns a

larjr. an.a ol ,ninin« lan.ls in southern British Colmnl.ia, the pr.noipal

,„i,„, iH.iu^ the Mo,,u.rh..le, near Dernhvoocl. an.l 4 miles tro.u ( .reen-

^voo,l. Through tl,e owni'i'ship ..f ^^.V I of the stoek ot the Donumon

Copper Companv, it has ac.uired large interests in a number of o her

..h.ims. partieularly in the distriet aromul Phoenix. Ihe smeltmsi plant

at (Ireeinvood. B.C.. belongs to this corporation.

^n„. prireipal mines, and the mining nu'thods of this ( ompany, ^v.ll

he deseril.ed in the He,.ort on th.- CopiHT Mining Industries .,t ( ana.la

The foll.Aving .lesenption deals only yvitli tlK-eopper smelting plant at

( Ireemvood.

CUKKNWOOI) SMKLTKU.'

LocaUou. The smehiug plan* of the British Columbia Copper

Co.npanv is located about half a miU. south of the to^vn ot (.reemvoo.l m

,„, ],,,„aarv district of British Columbi:.. The .orks are en.cted upon

„.,.races near the soutliern extremity of an intervalley spur ormed b> th.

,,,,.ti.„, of Copper cn-ek with Boundary creek. The site has V^--^-^

excellent one for the purpos..: th.. works are ternu-ed throughout, wh.<!.

greatly facilitates the handling of ores and i)ro.hicts.

"^Description ...o,l.,n personal no,,, and on '^--^-^^^'^7
'''^ii;"!^'''^;

l.y J. K. Mo.Mlis.or, Kn.inccrin« an.l Mining Journal, \.,1. M.1, May 20, DH, l-P-

'"':,;!:!';uthor is also in,lo,.,c.l U. ,ho n.on,..ors of ,1.0 s.^T at (In.nwood fj. n.uiy

courtosic. when this ropor, w:.s l.onr, proparo.1. Mr. I
.
Konor ^-'! ^' J .,'^, ,.;,,-,

knul ono„«l. to roa.1 tl„. prolinnnary n.annsonp, «f tins ,
lap.o. ^••-

_^
;''^';',''','^;

„

,.opy of his paper -Ooscription of ll.c Copper .sn.oltor of tho H. C. O.ppc. Co.

writer's clisjiosal.
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lli-l' r.'ciil. Till' iTci'tidli of :i -iimIIit on ill- -ilr \\:i- Im'HUIi in lltOlt:

tlir tir-t t'unKU'c. ili'-in'iii'd 111 -inch 'J'ld ton- |nr il:i\. \\:i- lilown in on I'di-

ril:ir\- IN, lltOI, and ^ini'lti'd on liic ;i\ i'ray,i' ^iliH Ion- pi'i- d:i\. 'I'lii'

plaiil was (iradually I'lilarjjcd and linaNv in I'.MlT il \va- ninodrllid with an

increase to a cai)acily of 1.70(1 tons |ie|- da> . The tola! time lictween the

Mowinn' out of the old furnace- and the l>lo\\i;i,n in of the r,i-\\ plant wa- a

few (hiys le-s than live months. Tlie plant \va~ anaiii i'ni.ari;cd in I'.HII to

its present ca]i;icity of '_'.'2I)0 tons per da\.

Ci III, III Stall nil lit. 'I'he ore lrcate<l at ,iii- plant i- deriveil alnio-t

entirely from the ('omi)any's own mine-: ,a -ni.ill .imotm' of cu-iom ore i>

also olitained from neij;lilioiirin« mine-. The p!-inci|)al mine i- the .Mother-

lode. I milc^ di-tant. and connected directly with the >inelter \>\ a >\n\v line

of the ('. and W. liianch of the ( 'anadiaii I'acitic railway. 'i"he lii-tance

to the Kawhide i- 17 miles, to the < >ro Deiioro ami I'jnm.i uronp 1(1 mile-: to

tlic Wellington camp "roii]) IS miles. 'I'he l.one .-itar jj:rou|) is •( miles

awa> .
.") Ipy aerial tram, \ li\ rail. 'Die Nai>oleoii urouj) is Cid miles awa_\,

on the ( 'treat Xortliern. < oke -upplie- .are olit.ained from the Inti-rnational

( 'o;d ami Coke ( 'omp.an>'. with mini- at the ( row-nc-t pa— .o\ertlie liiii'

of the Canailian P.acilic railwa\.

The work.- are laid out in terraceil jilan. The |)owcr reiiuired is ohtained

from the Hoiminfilon Falls power i>lant>. tliroujih the.Cireenwiiod tr.-insformer

station. Tlie -?nelter\- i- filll\- e(|ui))i)eil with ore-lor.ane Kins, -ample mill,

blast furnace )ilant. convert iM- i)laiit. Iiriiiuettini;: jjlant for llnedu-t. machine,

blacksmith, and carpenter sliops. jiower liou-e. :in<l an eflicient water suppl\

for all iiui|)o-e-. .\l)out 12-"i-i:>0 men are emi)lo>ed a' (lie works.

The jjencral ai)i)earaiice of the work-, as seen irom a >horl di>tance

MHiih of them. i> -howu in I'late W.W. Tlie slaj; piles form the well

de\'el(il)e(l terrace in the immediate foreground, ai.d the works are -e,-n in

the rc.ar. The panorama view shown in I'late \'. is .a c|o-er \iew of the w irk-

as the>' were in lilO(i.' On the left of th<' Jiicture the con\-er1er liuildinj;

is i)r()minent h\' reason of its corroded roof: behind this th.e down-condier-

of the three furnaces are \i-ible beneath the roof of thi' furnace buildiny:.

The buildinjis on the rifiht are the ])ower houses, while ihe main Iliii' leadini;

to the main stack on the liill is clearly -hown in the backiiround.

Klirtric I'liinr. -I'ower is transmitted to (Ireeiiwood from No. 1 jiowcr

hou-e at IJoumlary !•' .alls by twn :i-phase (iO cycle CiO.dOO volt line-. Here the

(airrent i- .-tepjied down In 2. '21 10 volts for use at the smelter and at the mines.

The ( 'ascade jilant . which is a •.•2.(t()() volt jilant , i- so arranjied that au\ili;iry

ser\ ice can be snpjtiied to ( Ireenwood. and other point-, if i\ecessary.

Tl;e (Ireenwood sidi-stalion is owneil by the We-1 Kooten.ay I'ower

and I.ijiht ('om])any. It is ciiuipijcd with one bank ith'-ee tran-former-i

l.'i.'iO K.W. e.ach. (iO.OOd 2.120(1 \olt>. oil in.-nlateiL w.'iti-r cooled.

]{y \\ . .1. Caiiicnlcr, of \':iiuuuvcr.
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Wi-tiiinhoiisi' iii:iinir;ictiin'. All swilc'ih >:ir<l iri]) ir.ilu-, m it !>r (ip.'iaird

uil-liri'iik s\vil(lic<, -tiirani' hallrry x't. liniit'iiiiii arrr.tcr-., .•!<•,, w.rc iiiiii-

iltactiirciniy the (':«»:i<li:m <i<'iii'ral Klcctiif. Wlw i I'li' i.i-t.illali;.ii i-

(•iiiiil)lctc IliiTi' will 111- two l.,ii\k-i (-ix lr:m-l'(.riii<-i-i, l,'J.")ll K. \V. fa<li.

t>0,(lil(t .'.-'(H) .uil~, nil iii-iilaliil. waliT i i<'il.

'I'lir total caijacity ui' tin' ini'tur-^ iii-lallcd at the iiiiiir- aii.l -mr'liT i-<

alM.ut :?.S()(I 11. P.: alioilt l.tiOII ill' i- nMiuiiiMl at t'lr -iiicltir. the l>alaiic.'

at tlic milieu.

Tl.c iMiwcr liim-f i~ in twn ailjoiuint; M-ciioiis. Scctiun A (•(intaiMs

tlic> switclilxiard, :? motor ccucrator >cts. ^nvcn r i)lo\viay; i-iiiiiiir, lnuli

jnoMirc air (•o!iii)icssor ami liydraulic afi.iaiulator: section M contaiiis

till' lila>t furnace Mowers.

The switclllioaril, located in -ection A of tlie |)ower lam-e. coiisi-ts o>

line and feeder i)ani'ls, ui)on wliicli are mounted nie:isurin« instruments

for lioth alternatint; and tlirect currents, and the rec >rdin)j wattnu'ter

which reiiisters the entire i)ower consumption.

Direct current for oi)eratintJ the travelling crane and the <\:iii and

charninM; railways is <i;enerated iiy :{ direct-connected motor ueiierators,

one of 7.') K.W., one of KM) K.W., iind the third of l.')0 K.W. capacity.

liian-'niij Oirs nml Siiiiiillis. A sjiur of th<' ('mad- ui Tacilic railway

runs to tlie yards; tlie yard lines enter the works on tliree <lilTerent level-

by nine spurs. Tlie upper level delivers all ore tliat reiplires sami)lin'; to

a series of l.ins under (he sidin^is: the intermediate level delivers coke, and

all ore that lias l)een satnple.l hi^fore arrival to otlier bins: tlie lowe>t level

:- used to ueliver sui)i)lies. to remove the converter slafii, and to ship the

blister eoi>l)('r.

The accompany injiiliaKM-ams (Figures 20 Md ;5())' show the arranjiemenl

of the plant both m plan and section. On li.e intermediate lev.'l a set of

100 ton self-registerinu track scales is phicod. and all incoming material t-an

1)0 weifihcd. On this level there are five simrs diverfi'm): from the incomin.u;

track which has previously passed acro>s the weinhin^^ >cales. ( )ne of these

is for the i)urpose of transferriiifi material which has passed tlirou^th the

sample mill to the .smelting bins: the other four air for deliverhiji ore. eoki>,

.md converter slap, there beinji two lines of bunkers with two tr.-.cks runninfi

the lensith of each.

Tin- liigh level storafje bhis have a capacity of --'.OOO tons of ore. The

ore bins served by the intermediate level are of 12.000 tons caiiacity, ami

tin- coke bins liohl :},000 tons.

1 From a <lr:iwin(j supplied by the hito General Man:i|;er.
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'i'lji' ililTfrfiicc ill li'vcl liciwiiu tin' ui))»r :iiiil iiitiiiuiiliiitc pMilwiiy

IfVcU i- IS I'cti.

The tracks mi tin' lnwc-t level are 111 t'eel jjelnw llie iiileriiiefliati' rail-

wax- level; tlie-e tracks l)ass hetweeii the converter ImilililiK ami the re|iair

simps Mild warehipilsi's to l'a"ilitate the iiiiloailiii;^ of supplies hiuI the -liip-

piim o|' the l)li-ter coppir. To iiiiloail heavy material a naiilry crane,

which crus-es this lower spur, i- ])ro\iileil.

Sdni/jli Mill. 'l"he sample mill liuildiiin is thne stories hijjli ami li."i

ieet X 7".t leet in area. The >ani)>le mill hill (liseliarnes hy chutes into a

Karrell-Macon crusher, Mt" X •.'(", driven l.y a 1(10 H.l'. Allis-( halmers-

Milllo( k varialile-s))eed, '2. '_'(•(» volt motor, with countershal't :uid Kelt drive.

TI.e crushed ore |)asses to the s:miplill(j mill liy ;i Htl" hell conveyir, "JJ.'i

feet ill leii;;th. driven from the line >haft in the mill. This eonxcyer

deli\ei~ into a bucket sampler cutting llV,, This hucket sainplir

coii>i-ts of two steel lio.Xes 2' (')" X 2' <»" X 2' 10", .-ittached to doiihle

sjirocket chains and in'" '-iii; around three sides of an inverted isoscele-

trianjjle.' The si)rockets ,ue driven from the I'lie shaft liy a hevel near.

'I'l.is de\ ice taki'^ the entire stream of ore from the lielt-conveyer .it regular

interval-: the rejects, alioiit SS\' ,' of tlie total (pLintily delivered to the

Kelt, jiass to another licit conveyer i'2\" lielli. thence <o a standard .")() ton

dumii car which is switched to the stock hins. T' e boxes of tlie saiii|iler.

as they reach the end of tin- horiziijital drive, dc " to a No. .'i (lates

cni-her. The further course of the sample throng,!, the mill is snown on

the accomjiaiiv inu; flow sheet i Kitiure :51 l. With custom ores the first cut

is omitted and thi' entire stream is delivered to the No. .'> gyratory crusher

and Ji 20'
, cut taken,

Tlic saiiijilc mill is designed witli sufficient fiexiliilit> to i;ive samples

of apjiroximately tmiform si/e for hand (luarteriiiti irresju'ctive of the

orijrinal ipiantity jiasseil throu;ili tl:e mill. Tliis is acconijilished, wlien

handling; small lots, liy cuttiiifi out one of the units of the sampling mill.

'I'he amount left for liand samplitiK is 1 •')l:{fth ))art of tlu original

ipiantity : mill lots of low jiradc ores u]( to :{,.')00 ton- in weij^hl are so uetimes

carried to one final sample.

The entire mill is o])erated from a li)ie shaft driven liy a 100 11. P.,

").')0 volt induction motor, the low voltaKc lieinn used on account of the
(lusty ;itmos))hero of the mill. Tlie two reject conveyers are driven hv
1") H.P. an<l 10 H.l*., .")"iO volt motors. The tiuckin}£ room is jiroviiled

with a .") II. 1'. motor. The mill lias a (';i])acity of 2,0t)0 tons in \{\ ]unir>

and reipiires a total of 11 nu'ii for ojx'ratinj!; the two shifts, luit it Jias

never been necessary to (i))erati' to capacity.

'Sec KtifiiiicciiiiK ;iii(l .Miiiins Joiiiiiiil, Dec. 2,", I'.Mty, ]). \2s2. iiml I'l I), li', IDIO, p.
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Iliiiiliiii> mill l>i.slril)iiliiiii Si/.-'liiii. Till' tn.'iiii -crtidii ul' Ihc -iiirlliiii;

111!' Iiiiiikir- rim«i>t» iif IS liiii^ in Iwn liiii'«. each l>in liaviiiu :i lap; cil\

lit' I'llHI tiih» 111' i.i'r. Ill aclililiiiM ll.i'i .111' •_' liili~ al ll.f lAlritiii' -milli iii,|

1

\
8»lt COfirtyor, JO A^BS'

1

{Cufs II SZ)

i

[2f btl'. IIS '."i^)

I
Cafes c^us*'*'- ffj 5

i

r
i

JoMntOf samplf. 40 '

( Cu's eo", )

r*-

\

i

I

i

»fiect
V

Sa yp/t

i
ffoifs fo M /a

1
Johnson Sampitr^'

J

B»ft COffr0^Cr 24'

50 ton -Jufnp car-

Stock birtM

J anpit

i

i

I

Fit;. :tl. Sariijilr luiit tlow -li''< t. Hriii-h ( ..luiril.ia ( "-.ppi r
( "o., < ;rrc-n\v..(..l. M.( '.

I'uivilim ;i total capat'iiy tii UK) tnii" ut rwkv. Ali rXtrltri'fn -rrtirfll li:i- 12

ilin^(tfth*'sMnu'-^iz('a^ tl.i'iiiuiii Mrtum. and at itscxtn'mciKtrthcnd is a cdko
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«tiir.illi' liill lit ^<MI tmi- f'Mpliiity. '11 i' lutnl caii^icily nt thi-f liUukiT-

:illic>tllil> In r.'.IHHI lull- III' nil' mill :t,(MHI \,,u~ <•! rokiv All mki' lii'Nuiiil

llii« Mlliiilllit I- -tiPliil ill 'tuck |illi-. 11. Ill' 111 tl.i' liili- 111 ll.i' inalli -rillun

:il'i' ^iihilix iili'il iiitii t\>i> i'i|ii.'il i'iiiii|iartiiii'iil~ :iiii| iii;i' iiilu Imir ri|ii.'il

l'iiMi|i;irlliirilN. In mHiU'iI -tiiniui- tnr -lli:ill Inl- iil nil' :il;i| tnf ri ili\ ill rr

t lilrr tl I' lillllkil-. ;>! I'i'i'l lirliiW tic li\i I III ll.i' intrlllli'ill.ilr lilir nt'

r.'lilw.lS lr:;«'k«. ;i|-i- I'mir JKiImIIi I rlrrlrii' tlMlii\v:i\- lim-i. ittl" n.'iliyr. rai-t|

Mill' lirinn |ilii\ iiliil with Ihri'i' -il- nf .•mtiinialii' lihiU'ulIll muIi'-. Inralcil

at li'lJlll;ir ililiTVal- nli tl.r laiiiiilil wl.icli ]):i-m~ illiiirr tl.c nri' lilllikif-.

The liilir 111 !> (ii|i\ iTiti' :it carli I'liil In a -I'lin-rinii' nrilmiliii' tlark r iililiu

ill twn |ialalli'l iilir- wl.irli )ia--. (Hir nil I'arli -iilr nt' llii' lila-l llllliarc-.

Till' iiitin- -\-l(iii till- t'liiiii- t\vi( tlat--iilt'il t'llip-r-. hit in-iilr ll.i' ntl.ir;

^\vil^l.i^lli arrannt'ini'iils arc )>i'n\i(l('il at hnlh cihU tn |icriiiil tic rliaiuinn

train- In nm Irmii citl.cr track In tl c nihcr.

'I'lircc 7"i tun clcciiic Incniiiiilivc- arc ii-ci mi ll,c-c line- I'nr liaiiliiiu;

the charniim train-^, and ntl.cr jHiriin-c-; a I'niirtli Incnmniivc i- l.dil in

rc-crvc. Tic ciirrciit npcratinij: il.c loci)iiuiti\c i- ii-cil at l.''_'ll vnli-.

Tic cliarnin;! car-. '2*> in niiiiilicr. arc l.niipcr -hapcil. -iilc iliiiiip car-.

.">.") ciiliic feci ca|)acily. When ili-charjiiiiv; llic Imilx i- rclca-cil li\ a I'nni

trip pl.iceil llliileriic.''tli the car.

in ii|)cratinii 11 ere i- a cl.arjjinjj train In ca.eli lila-l liirnace. S cars

til a train I'nr tl.c larjicr I'lirn.acc-. anil ti I'nr tl.e -inallcr; i-acli train carric-

an c(|ii;il niinilicr nl' car- nl' cnke .ami cti.'ry:e. Tl.c cliaiiic train- make a

cniiijilcie circiiii, rcceivinn trniii an\ part nf tlic liin -y-tciu. cnkc, -tnck-pilc

nr lirii|iicttc-, ami fnr di-charijlnii they can p.a— on citlier -iilc nf the t'lrcc

lil.a-l furnace-. A train crew cnii-i-t- nf a iiintiiriiian anil twn Inailcr-, !{

in all.

.\ tr.aiii line wl.icli run- tlirni|i;li .a cut in tic ciipnla liuiMin;; liack

nf the furnace- lead- mil In I i.e -Ian dump. ( tne H."i tun electric Incnninl ivc,

a 1:1 1 ;i jiair nf 1.") tnii lncmnnli\ e-. cmiple-1 In act a- a unit . are u-cd nn tlii-

liae tn haul tl.e .-Ian truck-.

Fliu Si/stiiii mill Sliiil:. j-'rnni each furnace a -heel -tcel diAvntakc

7 feel in di.aiiielcr. in the fnriii nf an iiiMrted \'. link- with tin- du-t tliic

acrn— the cut in which the -hay; tram npcrale-. The du-' chaliiher fnrm-

thc ni)i)(isite side nf this lait : it is a flue. IM) -(|Uare feet in cms- :.eclimi

and "JOd feet ill lenntli. It cnmlucts the flue viases tn an c.\i)aiisinn cliaiiilier

.").')U square feet in crnss -cctinii in which the Hue du-t is cnllected: tliC

flue pa-ses mnvard at an n.iiiiiui alible a- il ascends nn the natural rise ..f

the nrnui'.d a distance of aliniit .'ilH) teel tn a lirick stack 121 feet in height

and ri feet iiisii' • dia.metcr. 'I'lie height frnin the In)) nf the st.acK In the

feed floor is 1!I7 feet.

liKildiiiijs. All Imildnifis at the smeltery arc ol stcei. iiie ciiiinhi

liuildiliK tut' X l.'>(>' contains the tliree Mast furnace-; tlie cnnverter
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liiiilili"U Miljiiini m iiM.i-iin" II iril • l."i() Mil. il,. iMPWir liiMi-i' HI |V. I •

M ,iii, '11. (• :i|i|iru\iiii:ilc' iliiinn-iiin- ol |l.r iilliir lniililihU' "ii tin'

|irii|iiit\ I ;iii I ! liili'i'iiiiiiiil I'niiii tl.i' Mrriiin|>;in\ I'ln |il;ri. \u i.lluf ;iiii|

a--:i\ I:iI"iI:iIm|'\ . .illil -I'Mfiil li'-lilmi'i - lul' "llicif- ,,\ \\,<- ( uiiiii;! i|\
,

li,i-:i(r.| i:i-l i.l' llr «(ilk-. .• U<>[ -l.uvMi "11 l'.'' |il:ill.

Shnji.. I'll- uolls- -.i-f |iri>\ iilfil \vil'i Inll.v i|iri|i|iii| in; ''ip

lilMrk'lllllli ~liu|i. ami rMrjifiilrr -liup. '\'\.i- lii.nl.n,.' >l,ii|i ii|i|i|illli'Ml

ilirlul. « a lallii', lilalnT. I:trar :iliil -lliall li'ili A allli ilflll |i|i». pip<' lliar',

JMih cliIIiT. a I-.") tun air lialii'iMT, -plilliav -licai pipirli, a'"l "i 1 1
.
imII-

As-mi Olliii . 'I'll!' a--a\ nllirc i- liillv riiuipp.'d In liMli.llc all l\p<'-

111" n|i- I'l-ii iM-il at 111' -nii'llir, a- udl a- -la'^-. liialir-, a'nl Mi-li r cii|i|iiT.

' M/i;/i ( Hhlst l-'iiniiifi s 'i'lifrr arc Ihrir ,, ali'r-jarkilril l.la-t I ill aaia-

in tl.i' .iip.ila liililijiii;. Oriniiialls llii-i' liunacr- wire 1^" •-'Id" at the

lil>c''ri-~; ll,i' rapa<'il'. wa- rfciully inilcaTtI al^iilt nin-l l.iiil \<\ widciiiiu

till' IU(i liiil I'lirii. ~ 111 "il" anil liaiiilhriiiiiu tl.i'lii In illiO".

ri I liiriiaic- art' racli cri'dril mi a ruliriiti' lia-i\ almiil I Mrl alniM'

llii rdiivcilir lliHir, ami ^ Pel almvr llir track t'lir -lau car-. 'i'lic\ arc

plaicil liiiii;iliiiliiially, ami in ctiarttinij the -idc <liiiii|iinu: car- u-cil at llic

plant ili-cliar>;c In .in imlincil plate aiiain-l l.alllc jilalc-. 'I'l c Icii^lli nl

tlic cur^ i> >llcli that three iiir Imin can I.e di ii.'llicd -iniilllaneuii- v

thit illihiiilt till- length III' ll.c lurnace; cuke i- -iippliid -e|iarately liy

thice inr fiiiiri car-.

'I'lie end I'nrii.ice- arc I'acli .'il" ~- liliU" ai lie lil\ere-. l.einu '.t .jackcU

in leiii;tli; the middle i'lirnare i- ."il
"

- Jl(l"at 1 1 e tii\ ere-, l.eiiiu; (> jacket-

ill lenglli. The funi.tci- lia\e 1
'i i''l ut availalile ,.re ciiliiiii'i. Crniii

tincre- til teed llnur. I'-' IH Irel nl tlii- are il-ed. 'I'l.c dimeli-iiil!- and

iitlicr iirincipal lealiire- ul' the (iiii-lrmii..ii m t he-e tiiriiaci> .arc -hiiwn

ill the tahlc iit lurnace dal.i uivea i,i cli.i|iler \ III, iiai;e 1 Hi 'See i'lale-

W.WI and WWII .

'i'he liii-tlc pipe nil each t'uriiace i- cailiid cniiiplelelx arnliiid I he

furnace, lending; In ei|U:ili.'e the air ])|e— lire at the lu\crc-.

The Inr'-ace dnnr- arc niiciMled liy cnIM|ire--ed .all' at S"i pnimd- liir-

ni-hed hy .a twn— ta.i;e duplex iMiilpre—nr. l.eltcd In a .Vl il I'-.-'inH \n|l

niiitnr.

l-nr the )Hirpn-e 111' di-lrililllijlU the c'.aisii- p|npeli\, e-ch flllliacc

i- prnvided with Iwn Iimc- ni l.aii;iinii l.afilc plate- which swiiii; fmm heavy

I" h,\draillic l)ipiii«. -ilppnited iilinli tia' Iced tinnr le\el \^\ the ei:d ca-tinil>

nl' Il e t'lirnace. The iiialerial irnni the charjic car> i- di-ch:'r^cd aiiaia-'

tic aiirnii jilatc.- and hy thcM- i> detlected a^'aiii-t the -ii-pemled liaflle

jilatcs: these >\\\u% inward, their weight causiii;; ilcni to iimve uradiially

rrd ])ri ducini; a >ati-factnry di-Iriliiitinn nf the ciiary;c in tic riirnace.

The furnaces are each iirnvidcd with twn watcr-.iackcled trapped -pmit-.

with a walcr-cniilcd cupjicr Ii)). nne at cither end nl a lurnace. and nia,\- lie

t: piicd at either nr iinth end- as rcunircd.

I
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Between ciicli pair of funiiiees a larjjc square settler, lO'-O" in widtli,

IS" in lenfjtli, and 4' ti" in (lei)tli, lined with elironie hriek, is placed to

receive the matte and shifi. These have a holding eapaeity of 20 2.")

tons of matte, ^-'lag overflows to a 2.") ton pot on a standard nauge carriage.

Diiring the interval of changing the slag pots, a small ladle ojM'rated by

hand intercepts tlio stream.

Matte is tapped directly to o ton ladles handled l)y a travelling crane

o, .he oi)posite side to the slag railway.

Conirrtcr Eijiii jiiiicnt. The converter floor is abreast of and about 4

feet lower than the l)last furnace floor. It contains 2 converter stanils

and ') extra converter shells, 7 shells in all, each 81" X 12(i". Hydraulic

l)ower is used lor tilting (Plates XXXVIII and .\\.\IX).

The converters are usually lined with siliceous gold ores, from the

Kepublic mine, Washington, or from the Snowstorm mine in Idaho, the

latter cimtaining 80', t silica. This ore is mixed with local clay as a binder,

a firebrick lining being placed next the shell on the tuyere side. The ore

for the silica lining is crushed to 1" cubes in the sample mill, ground and

mixed in a 6 ft. Carlin silica mill, belted to a 40 H.P. motor, and it is

tamjied by iMieinnatic rammers.

The plant is served by a Xiles electric four motor travelling crane;

the main hoist of this crane is 40 tons capacity, the auxiliary hoist 10 tons

capacity.

The converter plant has a cajjacity of 40 -oO tons of ;i.")', c nuitte i)er

24 hours, the production being about 1,(J00,000 pounds of blister copper

per mouth.

Blower Plant.—Each furnace is supplied with an individual Xumber

10 Hoot blower of 300 cubic^ feet capacity per revolution, operated at 8.")

r.p.ni. Each blower is belt driven by a 300 H.P. type (' Westinghouse

squirrel-cage induction motor, the belts being 40" wide. The blowers

are designed to deliver their rated capacity at ;\ny i)ressure up to 40 oun<'es.

Hlast at 22 ounces is iiiped directly from each of the three blowers to its

respective furnace. At the point wlicre the blast pipes leave the power

hoi:^e they enter a heailer with a valve system which permits the interchange

of blowers to th<' different blast furnaces, when necessary. The pipes

are 43" in diameter.

The converters are sui)plied with air at 8-10 I'.ounds per s(|uare

inch I
<sure by one si(h' of a Xordberg cross-comi)oui.d single stage com-

pre having an air cylinder 40" diamet(-r, stroke 12" cai)a(ity ."i.OOO

ei ' per minute. The engine was designed for stciun, but it is now

d th rope drive, by a 300 H.P. Canadian General Electric variable

spec I'lction moto'. This machine has foundations, driving wheel,

,in<l I ,iik shaft arranged for the addition of the other side whenever necess-

ity recpiires.

M^IJUL ,L
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Plate XXXIX.

An cloctric operated xilie.i linid eopper ronvcrter. (A. C. Cr >

m
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A ciimpouiKl tluplcx Caiiailiaii JJaiid coniin-cssor ot' IMd tuliic tVct

capacity, liclt-drivcii l),v . ol II. 1*. iiicluctiou iiHitur, niimiiii; at l.'iO r.p.iii.,

supplies air at 7.") pounds pressure, lor operatinn the lanipiTs used in iiiiiuK

the converters. It is also usecl for operatiiijr tlie l>la>t-furnaee chartjinn

dours and pneumatic tools.

llijdnuilic Accuiiiulutdr. .\ triplex plunder pump, '>" diameter. !S"

Htroke, 00 r.p.ni., capacity 120 gallons per minute at '200 pounds pressure,

helted to a 20 11. 1'. motor, oi)erates the ( lould hydraulic accumulator

that is used for operatiii)? thu converters. The ram of this accumulator

is 24" in dianieter, the stroke is 10 feet.

Iiri(]iit'ttiiig Plant.—The hlast furnace Hue dust is hricpiettcMl in a White

press having a capacity of o tons per hour. This machine is a ;{-|)lun({er

press, driven by a 40 H. P. motor. About l-.")'o of the material deliveri-d

to the blast-furnace charne is collected as Hue dust. This contains enough

calcite to constitute a lime-bond for the briquettes .so that it is not

necessary to add any material. The dust from the Hue passes automa-

tically through a mixer where the re(iuisite (juantity of water is added.

The briquettes are delivered from the machine on trays where they are

permitted to dry for 24 hours. They are then charged back to the blast

furnaces.

Water System.—A concrete reservoir, loO.OOO ^jallons capacity, holds

a reserve supply of water at a head of 144 feet above the converter Hoor.

This reservoir is served by a two-stage turbine jiump, direct connected to

100 H.P. induction motors, and located on Hountlary creek. The furnace

water is supplied by a pump driven by a 50 H.P. motor. These motors

are operated directly from the Power Company's pole line and are inde-

pendent of the Copper Company's powerhouse switchboard, in order to

ensure protection from fire.

Overflow and seepage from Copper creek are conserved in a pound

into which the jacket water of the furnaces also flows when required. When
it is necessary to conserve the jacket water and use it over again, this ^jond

serves as a cooling pond. A pair of 00,000 gallon service tanks and one

of 100,000 gallons are used to receive the jacket water pumjied from the

pond. Three direct-connected Byron-Jackson centrifugal putnps, each of

1000 gallons per minute capacity, operated res])ectively by one ")0 H.P.,

two 40 H.P. induction motors, are used for this purpose. .\ 14" main

connects the.se pumps with the service tanks. The blast furnaces require

about 4,000 gallons per minute.

The ])i|>ing of the water system is arranged in indepenilent circuits

as an adiled protection against fire and also to permit of the shutting off

of any section for repairs. Twenty-two hydrants and numerous valves

serve for fire protection.

Smelting Practice.—Blast Furnaces.—The heiglit of tlie eharf-o iu the

furnaces is maintained at 13 feet. The ore is of such a nature that it decrep-

y,^,,

•,(tS'''!^'-i"-''*V'



itaU\s readily upon licatiiin, tli's prriiuttiiiK coarsfr crushiiiB to about H")

than would (.thcrwisi- hv m'<•(•^<sa^y. The on- from the dilTrnnt minis is

mixed in tlie eharnintt ears to form a rapiilly .smelting mixture, the t'uriiacv

fai)aeity heinu about (» 17(( tons per scpiare foot of hearth area per 21 hour-,

or 21(M) tons per (hiy for the three furnaees. With favourable <. re and

furnaee eomlitions v. duty of 7') tons per 24 hours lias been attained, but

this is too fast running for the settlers and breast jaekets. and especially

for loatlinjt the charge trains, and is not desirable.

A rliarniiiK train makes up its ehaijje at the bunkers by runninn under

the bins, hiadinn in the first constituents and weinhiuK on the nearest scale,

then aiUlinn the next and weiKhinR on the next scale, and so on until the

fharp' is coinphte; it then backs uikUt the coke l)in.s to receive the coke

charge. When loaded it Roos forward under the l)ins and aro\ind by the

semi-circular loop to the feed floor tracks passing to eitluT sich- of the

furnaces as desired. At the furnaces the coke charges, which are 12-14', i,

of the ore charges, are first dumped, followed by the ore charges, the size

of the latter being froju lo.OOO to 2(),(M)() pounds, or .'),0(K) pounds per car.

The avera:,;e copper content of the furnace charge would be from 1 • l' ,
to

i:V', in the form of chalcopyrite, carrying also from SI. 10 to -SI. 20 in

gohi and silver. Iron occurs in the ores as jiyrite and magnetite: there

is also a little pyrrhotite; lime occurs as calcite. A (h'fieieney in sulphur

has to be supiilied; at present this is obtiiined from the ("cmipany's N'ai)ole(.n

mine, the ore from which is pyrrhotite. To smelt tlie charge, from 12',',

to 14';^ of coke, carrying 22-2.')'c of ash, is retpiir.-d.

The following are approximate average analyses of the principal ores

received at the smelter: -

T.MU.E X.

Ore Analyses, B.C. Copper Co., Smelter.

.Mine. Silic:i In>i\ I.iiiio Altiriiiiiii .'^Mlpliiir ("ojipiT

All.

and
Ak.

Motliorhvlo SSO 120 220 00 20 1-2 100

Hawhido 360 110 IDO :iO 13 O'JO

Xiipolwn 300 :J30 7-0 '0

LoncStiir f.r>0 !.> 40 '5
Eimiiii' l.VO 430 12 1-4 1-2.5 0-70

' Not at present operatcil.

^
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All ftTor* is miiilf t(» inaintnin a sliin of an analysis, in its fliicf con-

stitui-nts, of SiO,, 4;j 4t>'; ; F<'(J, l<,t-27' , ; Can, 21 2N';: AIjO,, It',,'.

'l"ln' matte prodiiccil has a ',\'} 4')',' copper tenor. Sinee the ores carry

only il'( I •i'/i copper it will be seen that ii very low matte fall is

ol)taine<l, necessitatinn very careful work in order to maintain rapid

smeltinK and to prevent the luiildiiiK of lar^e incrustations of chilled mate-

rial in the furnace.

In operating thi' furnaces Motherlode and Huwhide ores are charged

about ei|Ually, and Napoleon is milled to the charge as reipiired to ri'nulate

the ({rude of matte. The low matte fall, taken tonether with the sudden

and consideralilc charnes in the ore analyses, a.id the presence of maKitetite

in consideralile hut varyinn (piantities, necessitates careful o!)scrvation of

furnace conditions.

The scarcity of sulphur makes a low sulphur elimination necosary.

The hlast pressure is maintaineil between l(i and 24 ounces accordinu to

conditions. 'I'his and the j)erccnta(je of fuel in the charge are carefully

regulated to keep oxidation to the lowest possiiile limits.

The following table gives the principal data with respect to the

operation of these furnaces:—

•

TAUI.K XI.

Operating Data, B.C. Copper Co., Smelting Furnaces.

CliiiiW, in tiiiiM per s(|. ft. hi;irtli

urea in 'Jt liniirn ti'J

(,'ii ' , in cfiiirKc OS I'J

.S ', " i-o-:)-.-.

S 'f Imnit off SO

Coke ';,, of cliiirKc 12 1 4 ()

" '" of iish 2'J 2."i

HliLst, culjic feet per niin 'J.'l.tKM)

" tcnipcniturc \lrni)splicri'.

C<K)linK water for jackets, palloiis

per liou' (U furnaees) 4,000

.Men in S-liour slilft . . . .

Matte '
, of eliiirKe. ...

" ' , of roppiM'. . . .

" .•specific (sravily

.

.>*laK ', of Si().j

', of I'e (Mm (). l>.t

20

2

40

to

', of (;a(MtJ)() 21 JS

()-'.»

0-2 0-

:i

'
,\ of .\l:< ):

'
I
of Cu...

Spcrific Kravity.

The blast furnace slag overflows from the settlers into slag cars. The

slag trucks used are ovtd trucks of the type of cinder car used at iron and

steel works; each truck has a capacity of 250 cubic feet of molten slag

or tibout 2o tons. The slag trucks are hauled, one at a time, to the slag duiii))

by 8.") ton electric locomotives. Eiich slag truck is provided with a l'>

H.P. motor, mounted on its frame, which furnishes tht- jMjwer to tilt the

slag pot on the car frame, in order to discharge the molten slag. The

tilting motors arc operated from a controller located in the locomotive

can, and the current i.s transmitted to these illting inolors fnitii llie trulh-y

wire by extension cables coupled between the locomotive and shig trucks.
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• III

in

Ills wllil'll

('Mill 111'

Irhtiiili to

lif fri>Zfii

'Mi'n iiiK

Mll.l
1"

^ oil the

ol' -tct I

Tl..-.. tn.rk. MPr .ICM1J11..I with Ml. r,iHTi;.lly >l..|. ai.i;l.' .iMup ..I t:
,

I..

,,,„|,1., ,1.,. |,.,wl, t., .l.ar tl>.n...'lv.s of tl.r .l..'il ot 4:>k - , tiltr.i lo tl,.-

. \iniiic limit of thf w.iriii niiir.

(i.iivirt<r>. Matte i>.l!i|>l><'<l from tli.- Mttl< i into,

:mv inovr.l l.v tli.' iravrlliiiK .ran.' to tli.' .•oiiv.rt.rs.

.lilli.Miltv in lai.|>i"M; m;>'l''. «'''''' '"•'> ="''^"' ''""«'' ''

thr tappiiin liar ill Um- scltl.T, ami li. .aiiM- of tli.' 1" v m

matte is fiiM'il l.v an .Ifctric arc loriiu-il l>y applvinu

:, cirr.nl at 1 1(» volt-. This rod is al.oiit W" in 1. 1,^

in iliami'tcr.

Converter slat? U reeeivetl in la.lie- ami poured m

ground. When suffieieutly cool it is lifted to a Kii/ ^

railway .lumii ears, throniih whieh it l.reaUs readily i h

cars when loaded are transferred to the ore hunkers a

is disehartji'd into a bin f.>r re-ehartiinu to the Mast :
i

The converter nase.s are taken otT separately from .
.se . lasi

f„rna.'.'s to prevent the hi>.di urade converter Hue <lu-t titerm oi.k

hlast furnace Hue. The coinvrter Hue dischai^es the «, cs any .u .•Xi.:,n-

sion ehaiuher 2S1 sfpiare feet in cross section, in which Hh dust is coller...,!;

the^ases pass onward to a steel stack 78" in diameter ...d about 7.. lyct „,

height. The converter Hue dust i.s returned to the coiiverteis and is le,l

into the molten charge.

The air blast at the converters is used at h HI pounds pressure lo the

sciuare inch.
.

Two cllar^^.^ of blister copper are made from cm h limnM;.

The blister copper is cast into slabs which are weitihed and sampled

and h.ade.l into railway cars at the h.wer spur.

;.„/>o-<r.- Opens). ,p is the policy of the smclfr. To operate the plant

at its present ca|.acitv, the foHowiiiK fore is retpiired l)er 2t hours:

superintemlents anu warehouse clerks, 4; shift bosses, 'r sam,.linK mill.

U- blast furnaces and briciuette mill, 01; converting department, 1..:

pow.Thouse, :{; mechanical ami electrical force, 12; slag <hnni, and nem-ra

labour '• total, 120. The plant is thus treating approxnnately H) tons of

ore ixr dav to each employe., iuclu.linn sup.-rint.ai.h-nts and forem.'n.

The sampl.. mill staff, and th.' men .nuan-nl around the lurnaces and

c.nverters w,,rk 8 hour shifts; the maj.ir portion of tli.' other labour works

» hour shifts.
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CIIAPIKK VII.

Till. TVKi; cnliKIt ( o.MI'.W ^ , 'IMirKD.

ImiihI'uKaii s 0|(tiiiii/i ! April », IIHHI, in l.i.ii.loii, IjikIiumI I.k i ii-i.l Ii\ iIu- Iti ii-h

('nliiml)i.i (ioviri I: .Willi \ini iiiiivimiiil l'niii|>;iiiy. Autliiiri/.ml i:i|iit:il, |M»,(Kll(

kIkiha il |iiir viillir. i^iiril, 1^^<1,(I(I0 fliiiiif. rlmii i:,in, 'riiotnar* llciiillainl \\ i!wili,

l.oniliili. iMildiilul; Siiriliini, \\ illiiiin <;:iiiIihi. l.iiniUdi, IJmlatnl. Uimfil Mnmiiiir,

\V..I W ilr,.in, Vi. loiiii, HI'. liMal \,ar rii.!-. April Ml ll.'i.l (tilt,.
.

V, I.i ail. nli.ill

,-
. I.oiiiliili, K ('. Ili.r((« nj/i(i , l.ail>siiiitli, ValiiiMiviT islaliil, H (

'.

Tlii ( '(Hii|)aiiy w;is <ir^:;iiii/.tii in I'.MMI to carry uii llic Kii-iiii--- nt

iniiiiiiK .111(1 -iiiillinn coppir oris in Hrilisli ( 'uluMil'ia. 'I'lii y "Wn alinut

1,217 acres Ml lainl tin ^ iicmiviT islaml, including MM) acres of tiniln'r

ian'ls, ;{42 acres of mineral claims, the xmelier site at Ladysiiiitli, ami a

terminal railway yard. The iirimipal property of the Company for many

years wii- the Tyee mine on Mount Sicker, .')() miles from Xicioria and II

miles northwest of l)uii';in station on the Ksi|iiimalt ,iiid Naii.iimo

raih^ay; this mine, howi er, was dosed in I'.IOT.

The prmeipal |irop<'rty of the Company .it the present lime is the

MiieltinK works at I.adysniith. H<lween l!«»7 and the winter of IIMI

this plant was operated as a custom smelter. Since then it has Irtrii idle,

hut everythinjj lia.s 1 kept in first class condition so that a new start

could he miide lit uny time; for this reason it lias lieeii considered advisable

to induile a (U'scription of the plant. Sin<«- the completion of this report

word has eome that arrannments have Ixiii made to re-open the pl.iiit

at I.advsmith to treat ores from the I'larmiii.in .Mines, Limited, \.l.

I.ADYSMIJM SMELTI.N'; WnKKS.'

/,(/,-;/i()/i.- The smelting plant helonninjt to this Company, known

as the Ladysmitii Smelting Works, is Uicated at Oyster harhour, on the

east coast of Vancouver island, ahout .")S miles north of Victoria. The

site is located near the head of navigation on a well protected natural

harbour; it has a water front of ;5,00l) feet, and an area of I.") acres. The

(jroimd rises from the harbour in a series of terraces, and advantage lias

been taken of this to arrange the plant to handle -upplies and i)roducts

largely by gravity.

Historical.—The first smelter on this location was dej-iRind and erecte<l

for the Company by Mr. Thomas Kiddie. This was a single liirnace plant.

= The ituthor i- in-l'^ht-i *" ^!' \V .! \V:l'u:;i fnr ;i^iKt:in«! in rfvuiiiii: the first .iriift

of this manuscript (IcwribiiiK the Luiiysinitli Mriu'ltcr. AiUitioual ruforoncra arc Kiviti in

the text.



whicli W!is first l)lo\vii in Dci-i'inlxT, 1902. The plant was (•()nsidcral)ly

improved and onlarKcd in 1907-8 to meet chanRcd conditions; it was

furthrr rcniodfili'd and jiractic-ally rclmilt in l(t()9 10.

(ienerid StiiUmeiU of Equipment.—T\u' i!.t'iwTii\ ("(luiinncnt includes

railway yard^», railway scales and automatic scales for weinhinji; train

carloads, ore bins of 7,000 tons capacity, with yards affording any addi-

tional storage space recpiired. The smelting plant comprises two larfje

'opper blast furnaces and auxiliary eciuipment, including 2 ("onnersville

blowers and an In(;ersoll-Sers;eant air-compressor. There is a si)ecial

mixing plant for handling fii-e ore, concentrates, and Hue dust. The

buildings include a sample mill, an assay office, machine, carpenter, and

blacksmith shops, all of which are e(iuipped to handle most of the repairs

and minor construction work required around the plant. Fire i)rotection

is provided by a system of water lines, hydrants, and a pump. The efficient

ore hantUi.ig system includes special unloading docks with electric operated

unloading machinery and an incline trestle leading to the ore bins (Figure 32).

Power.-The power required for the plant i.* supplied by 4 return

tubular boilers—two 80 H.P., one 100 H.P., and one 120 H.P. The

engine room contains a high speed Corlii-s engine li50 H.P., which is con-

nected to an AHis-Chalmers-HuUock 100 K.W. direct current generator.

This sujjplies p.-wer to the dock hoists and to the electric locomotive on

the tram line. As an alternative for supiilying power to the hoists or

locomotive alone there is a 85 K.W. direct-current turbine. AConnersville

blower, having a capacity of 8,( >)0 cubic feet of free air per minute at a

pressure of 32 ounces is connected by a rope drive with a Reliance-Corliss

100 H.P. engine. A second ('onnersville blower, delivering 11,000 cubic

feet of free air per minute, is driven by a high pressure Corliss engine of

l.")0 h.P. capacity, 12" antl 23" cylinders, 30" stroke.

'Ihe .sample mill is operated by a 75 H.P. slide \ alvc steam engine.

Receiving Ores.—Ore arriving by sea is received at the Company's

dock on the water front. Upon this dock are two storage bins, one fixed

and having a capacity of 300 tons, the other movable, being mounted on

railwiy trucks running on tracks, and having a capacity of 100 tons

(See Plate XL). This smaller bin can be moved t'lC whole length of

the dock; this arrangement makes it i)ossil)le to quickly adjust the

bins to unload siiiiultaneously from any two hatches of a vessel, lioth

bins are equijjped with electric hoists and movable arms; the latter can

be i)r(.jected to any recpiireil length by a small winch. The hoisting

cables pass through a special trolly, the design of Mr. W. J. Watson,

wtiich operates without jar or strain when the hoist changes from the

vertical to the horizontal motion. The ore is hoisted in sheet steel bu<'kets,

about 1,000 pounds capacity each, at the rate of 20-30 tons per hour

per hoi. t, dependent upon the nature of the ore, and the rate of shovelling

of the loaders.

I
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'

111'' Whil.l l.|l,> MIT l.uilt will, :, n,u .,1 |„,M~ .l..wn ll,r l,ii,l,|l, -i,,,!

l-'M.lll.i,. . 1,111. - ,,n rith.r >i,|,. t,, l:„ilil;,l,. l|„^ |,,.-Mli„« uC ll„. tn,M,^ ..| ,:,is
whicl, I. Mviy tl,i. or., i,, the mikIi, r hin, I'l.ii.' Xl.l A.

'n,c .Ini'k il>,.||- i> III |,.,.| 11, „i,|i), ,.,,1,1 •Jill Ir,l in I,. I, ml,: it i, ,,„,.
''''•"'' "'"' <!'•• -M,.llM- l.il:> l,y ;,. ji,,,. , ,,,ilv l.llllll u-v[ ji, |,.,ii.||,
«»ivlru.„ ll„. ,|,„k l,ii.~ i. ccMv.yr,! ,1,, i|„. ii„lii„. I,, ll„. ..i.iniii.. I.ii,« in
ir.-msoi ,-,,,,,„, ..Mrli. TlM.>....,.,r^Mn. >i,l,.-,lmn|,ii,i..,,r«,M,.l.„,.,,„Miii,ti,,i,
••"iH lioM mIm.iiI 2 !,,„> ,,„.|,. Tl,n r ti-Min. miv .i„,i- whij,- ,„„ Iraii, i> l.,.ii,K
W.'IV'lir.l ,.,l„l IH 1,,,.|,| divharur,!, 1|„. ...,.,„„1 i, ,i, ..,.,, „|ini. 11,.. i„,.|i,„. a„,|
>'" tliinl I. Im„,h Iom.IcI al tl„. ,\urk. Tl,.. aiTaMmm.nt oi ii„. I r„k~ •,,„!
'I""l'l" n.u ,,i ..iv ,.|,Mt,- at llii'M. l,ii,. ,„al.l. . ll„. Uaii, .,f , i„|,ii, - i,, l„.

'"" """ I'''"'' '"' l-';i'l>ii!i. "Iiil.- II liar Iran, i, JMinn j.,,.!.,! an.! il,r
linn! IraiM i. at ll„. l,.,, .liM-harninu it, |.,;,.l. Oprratin^ in l|,i- uav tl,..
|>iai,t can haiallr ahuiil i.llllO tuns |)cr I') li.nir .-.liilt.

'I'll-' l"M,lr,l trains aiv hauled up l|„. in,.|in.. I.y a st..ani hni>t ; at the l,.p
<'l lli« iiH'llnran .•Irctric locMiiuiivr mils the train iipmi tl„. tllCi. uciyhin^;
l'l;'ll"llii .,! a Kairhanks ailtomalir >,.,!,. Thj, <r:dr, which ha- a -.If
iv.m,fnn«: l„,,in, wriwhs all fiv,. .-ars al ih.- :-an,.' liinc Alfr u, i..|,in-
'""•'•"• '" •>'<""• "f ''^I'-li train, a- r...pnr,.,|, i, su, !..!,.. 1 t.. th.' -ainpl,. n„l|
'"'•- •'lii''l' ''•'il ihivctly int.. Ih.. -an, pi,, mill .-rn-lK.r 'I'h,. .,ilcr ,.ars
ar,. r,iii ,.v..r ll„. st.,raK(. i'ins ami ili,. ,p,.,l

<ln. arrivinn in railway cars jn.m \an..,.,u,.r Isla-nl point- or
ov.rC'ana.l.ai, I'a.ili,. Hallway mainlaml lin,.., via th.- carmrrv i- -« inl,.,!
to th,.on. y.,.-.| wl,..,-,. th.r.. aiv l.insol' lllllll t,„,s .apa.ilv. When a.hlili,,nal
.St. .raj... IS r...|,nr...l. ,„. is >io,.k.pi|,.,| i„ tl„. yar.l- tor this p,irpo>.. -,.v..r.,l
'"""'''•'I t''<i '.ttr..silinKninnin}i.,v..rll,. stora-,. var.ls hav 1,. .„ pro\ i.h.l

""'•'• '"' Ml a!! I s,.|, ol or,. I,in. 1,; vii,.- a .•apa,.ilv ol 7,llllll ,o,.s in
additl..!, to ihc yanl lacililii.s.

San,,.h .Mill ,n,.l H.,,,,:,„n.„l . T|,.. >an,pl,. mill l„,il,|inu is a w l,.n
strucn.r.. -ll v :u „„l 7,, ,-,,, j,, ,„,|„,„ ^ ^., , ,.^^,^,^ uvratorv
;Tush..r ..I a ,.apa,-.ly of :!ll ,,,n- per lionr i- |o,.al,.,l in a pit 1 1 |-,.et in ,h.pth
1 h.. or.. ,s |,..l ,lir,...tly ;o tie- .-ru-l., r an.l i- l.rok.n to pa- a 2" nu- Th."
<Tilsl„.r ,lis..ha.-..s int., ;h, i.ool of an ..!,.v,.|or; Ihi- , |,.vat,.r rai-..s th,. ,,r(.

';'
' '"' '" "" >"l' "! "h. mill fn.m which i. pa-.,.- .lownwar.l -u,-,-, -siv.lv

throi.fih a IS" >uy,U; ,l,sc -.mph..- ,.„ilinu ,'„. a ID" X 7" (ial.- ,.rn-l„.'r
tt.. ',

)
a lil." Sny,|,.r >..,i„pl,.r , -,11111- ',, :wo pairs ,,f n.ll-. I,,t|, ur <

1-'
. an.l ih,i„... into a -i,...| l..,rr, v. w.il, a c,,ver..d I.,

Kijiiiiv :i;ii. 'n,,. -ampl.. \~. wl,..,:

ip Si,, j.'low SI,,... I,

ini.) th,. Ii>ii-hii,i; ro.im \\l,,r,. it is
<|Mari..n a .h.wn. -l,,.,-, i;„n ,..o-,., :.,.in^ ,:-..,|. The iinal sampl... u,.i.hn,„.a-Nl IJII pom. Is, i- .round tl,;„..|, a small r.^Iarv .rn,!„.r an.l ih.-n
Ihr.iM I) ,• ,

,.1 I

a loll n

each.

:i:)7s:i

liniiin .ii-r p,ilv..ri/,.r. Or.linary l..w uni'le .,,pp,.r ,.,,- .„.. p.,

'MJ,r a 11.11 „..-|, -i,.v,.: th.. i„ilp ,,f hi.), (jra.l,. or,.- is pas-,.,1 thro,i,ih
~i.'V... I Ir,. I'.ir sampplint;- is |.|ii ,||, iiii,, |,,|, ,,,- .,|„„|| _)||,| t,,i



i:iti

'I'lir pio|»'iti..ii ut ;iiiv «lii|)MMiii tlial i- -iiil lliroiiuli tlif milhli'|>iiiils

\i|)i.ii ii^ ri.liiii— ;iii.l iiiiilurmiiy. In -"inc r;i«i- nil ilir ore i- -'iil lliruiiuli:

ill ulli.i> III' iiUMiiiity will v:iry. Imipu iimimII.v \ «r ,'... A- :ilnM(ly

iiutr.l ill ilrMTiliiim iIm' mttliiMl- ..f nc.i\ inn i.rv. .very liftli v.n li..i-.lr.|

lip the ilKJilir i> ll-UMlly -witrli.il K. th.' «;ilMplr lliiil \<Ms. ill.' I>!ll:mc..

(£(.iiitj to the stun.ur lpii;>. 'I"!i<' .li-.'Mnl< arr chvatr.l into a -pc.-ial <it->Ar,\

hill lioiii wliicli tli.y aiv loa.lr.l into 2-I011 .ai^ aii.l Ihn -l.rn.l to llir l>iii

coiitaiiiinil till' oriniiial -liipliifiit.

Sattp/t tt '/ 6'ft3

Gafts cruah€''.

'
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Snyd«r d'SC Sa ~~fj/ff

(c^tsl/S)
Jl
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Rtjaii Somplf
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/?o//s, S3\'2'
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ffoll3, 20 A IB'

i

OtSCQrd €t^¥ate ' Cofftd barrow

\

Ottcard d"J Qu-jf-lef '^y floor

(cuf/4)

T<^0 fon cars
Sfaff rofarj, Crusher

Sm0/ttr bins 1

S'*^e {100 and ISO rnesh)

/^^scyfr

1-ui. 33. Sainpliiiiill Hdw sheet, I'y.-,. CopiM-r Co., Ui.l.VMiH li, !».(

'

IlauUiin (iiiil DiMrihullnii .S>V«m.—The l->(iiiiinalt and Naiuiimo

railway, ii.iw opiTatr.l l)y the < 'aiiadian I'acitic Haihvay ( oinpany, coniiccl^

directly with tlic yards l>y a ^pur lint-. Standard naupc tracks arc laid

iu the yards past the principal shops, and also tiix.n several hundred feet

of trestle w-ork cxtcr.ditig over the st'.'raiie bins and slock pilis.
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A iniin III... tiM.k nil,- Inm. il,.- «|,..,rl n|. t|,.- in, li.,. i,, ||„. uriuhjim
^<"' •,.

1 1„, |„„. ;,U.. .M,.,..!- nn ir.Ml..s „v..r thr f..|.^ .,i il,.. mimIiit l.iu,
;'"<' I" iIh' «..m|.I.' .ni:i l,i,.. Tl,.. i,„ I,,,., is u,„.rMt...l will. .•. m-mm. h-.i-t
I II.' I.'v.l purl.un uf tl„. liur ,~ .,,HiMtr.| l.y ;in ,.|,Tiri.- l.„-.„„.,iiv...

<»ii III.' .'hMtuiim II.M.r >l....| Imii.l h.uruws ,ir- ii«,,|. Th,,.- Inv •,

<':i|i;i,'ity u< mIm.iiI KKIO |.uiin.U (.icli.

. ,

''"'"' l"'""i"" <'! II 1-.' liin. .hhI .,t|„.,- |,|,„, |„,. ,,,„,„j, „„,, ,,„, „„^,.,
with r.'>,„.,.| ,u tl,.. .•hM.-KiMu I r, i- .|„nv„ „„ rl,,. ,,.•,•„„,, „„vi„ir ^.,„.,,|
I'l.'iii ot till- works I Kijjiiri' :tL»i.

Fh„ Siist.m ami Studs. \ HM'tMllUllhu- .|l)-l llur, S' V H' j„
H'.ll..l., aiul Km r.Tt i„ |.,,a,l,, iM.il, u-ill. I.ri.-k -i,|,., .u,,! a,, anl,.',!
•.'rniKat...! „„,> t..,.. Ira K ,., ,|„. stark. Sn.all .loops aiv ,,n.vi,|,.,| a|..au
•.•"•tl M.i.'.il tl... III,... at tl,,' has.-, tor rakinif out (h,. .lust. A! a.l. m,|,.
..'..utlM.|,.v..|,.ni,..,l..ors,i,a wat..r-iml,, n.n.'r.'t,- trough, I t,,„t ,|,.,.,, ;.n,|

•5 l<'«-( WMl... ni.o wl.i..h tl... ,lu-. ,s rak.'.l .'.u,! iu uhirh it is ,,u.|. I uiti,
watiT t.i I.. r..|uru..il t.i the furiia.'..-.

Tli(. stark is drrular in s..rti..u and is l.uilt „i l.ri.'k, '.»(» l..t iu In iuht
aii.l I fr.t iu .liarur||.r.

liuiMin.is. Tl,.- I,u-„a.... l.uil.liuK. .-,.i' x M', is .., w.....]..,, r..u-
stru.tiou unli a r.,rruuat...| ir..n roof. Th.. l...i!rr an.l ruuiii.. plants
•n. Ii.-is..,l ,u similar l,u.l.lin«sa.lja...nt. Tl,.. .,il,..r l.uil.linus upoutl,..
||""|..'.t.v ar.. .,f ,vo..,|. Th.. ..lli.... au.l assay lah..ral..rv ar.' I....at.'.l in -,

M'l'.Hat.. l.uil.huK a s|,..rt .listan:... fr.iiu thr inaiu works.
.s7/„//.v. Thr w..rks ar.. |.r..vi,|...l with shops ...piipp,,! i,, r.mv out •,ll

'i.'.-.'^sary r..pairs or to ronstrift n..w .<iuipiu..ut wh..u not to., inavv
(tr< S„i>pl„s. -1-h.. ph,,., was ..riKiiiully r..i,stru..t...l i., han.ll.. ....•

I'"iii th.. ly...nunr.m .M.)unt Si..k..r, in th.. .•<..u,..uos .jistrirl 15 ( ' This
l>''||>.'ity h,.,s, h.,w..v,.r. !.....» i.H.. si,,,... HM)?. During tl,.. last f.w v...,rs tl„.
Mu.'ltrr has l,r,.u trratini; .ustoiu on's rorrivr.l from many p.,iuts .ui II,..
J a.ih,- roast In.m as far north a.s Val.lrz. Alaska, an.l as far south as l',.ru
shipm..uis have rvru hr.-n n...rive.l from K..r,.a. Tla- plant is l.,..atr,l at
a strafK,.. iimnt f.,r s,.,.urin« ..lu.ap fn.inhts on ..r.. in l,.,th .lir..,-tioiis
II"' main traflir imrthl.o.m.l al.,u« th.. r..ast .-onsist. .,f provisi.u.s
iMa.'luiH.ry, au.l .Irynoo.l.s. Th.-r.. is a sh.,rta«,. of p'turu fr..ichts whi..h'
luak.'s It possil.lr t.. ol.lam sp..<.ial rat..s f.,r .uv rarKo..s southlM.un.l ( .r..
'••Ill I'.' <"im...l fr.mi Ska^way t.. J.a.lysmith. al.out lOIHI mil.s in l.iilk
tor -SI ..")() per t.)u.

I.a.lysiuith is al.so th.. shipi)iuK p.,int f.,r th,. \V..llinKt..u (•..lli..ri..s
"I th.. C ana.han (•ollirri(.s, I.imitr.l. au.l a .•..usi.lrral.I.. .piantitv of Iuu.Im'i'
I- als.. slupp,.,l In.m this or a.lja....nt p.unts ou N'aurouvrr ishin.l. .South-
l''-ii>ul vr.ssrls „i th.. r..al au.l luml.ri tra.l(..s havr to com.' ha-'k iu i.allast
unl..ss rrturu rarK<..-s ran I... ohtaincl. This results in low l.a.-k nitrs to
Liulysmith ou hulk rar«ors of orr. A rat., of .St prr t..u has l„...u srcurrd
tr.)m Nmth Amcriran ports.
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»

( nki i^ iil.l.iiiii il rriMii (I ('aiiMiliiiii ' "llifli' - I.Hiiilc.i. !l i- ina-li'

in liicliivi ii\tH> :ii till' \\i iliiii-idii lolli.rii- ,1 IVw ,..i|c- \\i>t <il LaiK-initli.

ami i« ili'livi rill at llii' \M«ikN m lin|i|iii Iniiiumi'il in- 'I'lu'-i irx ilmii|>

iivrr a |«il III wliirli run- an rli\ati.r In It larryinu: ii-n -lips. I'lii- ImIi

ill vails llir riikf a- la-l as it i> ili-iliaruri| triilll llii' lal^ In a In ittlil "I'

alunit to fill, wliriT il is .h-iriliiiti il uvi-r a pih' ailjarrnt in tin' rliarui"i'

llu.ir III l!ic riirnaris; liiu\;Mr illllli ' aiw ll-i W In ili-lrilnilr llif mkr . \i lil\

iiVir 111.' pllr. 'I'lir I II valM) I- n|.i I .till lt\ a i.'i K. \\ . sliillit -NMilllliI linrl

ciirrriit itiiiliir.

i.iiiMsiiiin' wlirii iri|iiirri| I'lir llii\ i> ulilaiiiril 1111111 Tml iiilil ami al^n

li> rail I'nmi Sliawiiiuaii lakr, 'JJ iiiili- ilisiaiil. As a rtilr Hum - art' imt

ri'i|uiri'il.

.l>.v<(// <}jlii(. Till' a-.-ay nliiir is I'ull.v iijuippiil I n liainlli' all nn s,

slaii-, ami iiiatir Irrati'il at tin- work-.

(((/(/«; lildsl l'iir)iiin.<. 'I'liiri' aii' two AHis-( 'lialimr- watiT-juckrli il

liiriiari'^ iii-lalli'il in llii' plant. NiinilMr I. tin -niallir lurnart', lias lu.v in'

iruiirn-iiilis Vl" X 120", is liu-liiil, ami lia- a rapaiily ul' aliulll 27'> ti ns

III' nil' piT ilay: this liiniai'r lia> siiii'lli'il a^ liiili'li a- -i^lO Inn-. piT ilay, wlnn

ruiininiiniia snumtli tnixtuii'. .\ir I'nr this tin nai-r i> -uppliril liy tlir -inallrr

Cnnnrrsvillc liluwcr at a pn's^urr lii'twi'in ".'I ami M) ..iiin'i-. Tlirri' ari'

n ln\i'ir iiprliiims, insiili' ilialmtir li", 7 mi laili ,-iilr
;
l-'iuuri's ,\\ ami

;r..)

Till' lar^iT t'uni.ii'i' i~ Imilt willinul Im^h, tiiy(''ri' iliinriisinns IS" /

KiO". Tilt' jacki'ls art' !>'-'.•" in hiijilil, llir wiillli at Ihr lia-r is J'.'" ami

at the I lip (>'-'"; till' I'liil j:n'ki'l- all' vrrlii'al ami |riU"a|)art. This I'urnari'

has a caparity nf alimit UM) tmis nt' mi' pir ilay. .\ir i> .-iippliril liy tin'

laruiT Cunnrisvilli' ItlnwiT at a pn-- urr nt :>'2 numr-. TiiiTi' air '11

liiyi"'!!' n|iininns, inside iliaimlir .'.'-.'i". i'lirtlnr ilata arr ^ivrn in TaMi'

X\ , rhaptiT VIII, pajli' I Hi.

With hnlh luniairs in npiralinii, thr Wiirks havr a laparity nl' alinut

20,(M)0 tmis pir immtli.

Kai'h luniai'i' i> i)ii>viili'! with a t'nnlicarlh nf sprrial ilcsinn, inviati'il

hy Mr. \\ . .1. \Vat>i>n. Tlu' Wal-nii -rtlirr is I'nnstrurtril tn prnviili or a

I'lintiniimis tinw 'il' niatti' as wi'll as .-lai;. tn nlivia'i' tin- m'i'r»il\- nl taiipinu

•M intrrvals. This is ,'iii'iiiiiplishi'il I'n an ailaplatinn nf tin' njil Orfnnl

lypi' nf M'ttiir, In a wati'r-jarkrtril n nis rr nf lariiiT sizi- than fnriinrl,\

iisiil il'ifiurc ;{ti ami I'latr Xl.Il'.

Thr niatti' I'nmpartinrnt is alsn pkarnl nut-iilr thr main srttirr, niakint;

it pns>ilili' In ri'innvr this fnr repairs wiihniit vhuitinii iliiwn Ihr furnai'i',

nnlinary lapping jai'krt^. mir mi rarh ^iilr. hriru; prn\iiliil fnr u>i' in surh

an rnirrjirnry.

The ,'H'i'nin|).iiiyinn ilrauinij. frnni plans >iipplii'il liy Mr. Walsmi,

niakrs (liar thr cmistruiiinn nf the Mttlrr fnr thr small funiarr. Tiir

srltler iiruDer is 4 feet wiilr ami 12 fret Inni:: the matte eDinpartnienl is 2
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fci't s(|iiari' and is liiicil witli S" tiri'l)ri<'k. 'I'lic ((pciiiiin hctWfcii tlic M'ttliT

••111(1 till' iii.itti' iiocki't i> 21" X 2"J", Inn i'l oprraliuii tliis -pace. t'\ri|il I'nr

a r.niiicctiiin cliaiini'l tt" s(|Uarf. at llif liiilloiii, is lilhd willi cliniiin' I'liik.

The Irvcl (if tlic matte is coiitmllid liv adjiistiiiu the liciiilil of llic -!,((;:

(iiitlt't; ti) iiHicasc llic How (if ma tc a liall of day i- pressed iutu the -Ian

spout, to rcdiicc it llic outlet is opened up. If a siillieient amount of matte

is lieinu made, the Mow will Ke continuous; if not. it can lie opcr.ated .it

intervals of an hour or -hk As far as po>sil.le, the depth of matte in the

settler is maiiitaineil at 1(1".

The newer s( ttler for the larmier furnace i> (i'-2" in width. 11 feet in

leii(jth. and 4'-t>" in depth. haviii)£ a water space of :{": the (ire plaie is

made of i" lioiler plate, while \" Jilate i^ Used for the air |)late.

It has Keen found that with this settler a much cleaner slay: is olitaim d;

a t.apper is not needed on any r-hift, the ' 'ini'i.t of daniier to the men. of

licinj; liurned when tapi)injt. is removed, and there is a reduction in the

wear and tear on the matte pots, since the stream of molten matte does

not strike the side of the jiot as in the lappinu of the ordinary settler.

.\notlier featu'-e of special interest in the construction of the larner

furnace is the use of a larjje cylindrical drum, 12 feet in diameter, made of

lioiler plate, that is placed aliove the feed doors of the furnace as a hood.

One end of the drum is connecte(l with the (lust ehamliei liy a "(jooseneck'

which leaves the drum at the toj). The function of this drum-hood is to

return as much of the dust as ])(issilile directly to the furnace; the larne

cross section otTeri'(l liy the drum to the escaping furnace pises monun-

tarily checks their velocity and causes nearly 4(t' ,' of the dust which they

arc ci.rryiiiK in suspension to lie returned directly to the furnace ( I'late

XI. I. H)

Siiiillinii I'nirlin.' This plant is operated almost wholly on custom

ores derived from many sources. As minht lie expected no lliiifovm system

of treatment c;in tie followed foi any (jreat lelinlh of time, the practice

haxintr to lie varied to suit varied conditions. The ores receiveil are

usu.ally ores of copper chalcoiiyrite chielly, liornite or other sulphides

(iccasion;dly, and more rarely carlionales or oxides. These ores usually

carry nold ami silver, and sometimes zinc. The (jiintJi"' mjitter consists

if (piarl/. iron las magnetite or pyrile), and some alumina. At one time

there w,is a coiisideralile .iniount of liarium suliihale in the naniiue,

pr;'seiil'.nK a very difiicult smelling prolilcm thai was successfully met liy

the then .'sinelter Superiiiteiideiit , -Mr. Thomas Kiddie. Small lots of

siliceous (iold ores are al-o received .ind smelted.

The copper recovery varies consideraMy liut proli.alily jveraices SO

pounds per ton. Tin pper losses in the sla(is ;ire clo^-e to II '.'
, . I he

iCciiisiill |"yiv (|i;ipiT Smelt iliti," I'- .lacoli-. lit'. Milling lic'inl. I "H. p »i.

'rr.-i:i>, .\. i.M I! . \dl. \\ W'l. pp. Ixw; Kwai. Smiliim; l'i;n'ti iiln- l'>c. < ,ipprr

((iii,p;iny," Ceo. U\ .M:ivr;:inl. i:!ii£ :nwl Min. .I.i'ir.. V..I I.WW 111 e'tl'.i. pp. \xr. '-Is.
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,lii(j !m.Mlv>is i^ very v.iriaM.', .hpni.liiiK "ii tlic :iv:iil:il)l«- Movk of orr;

(luiiiiu 111.- i.Mst \v:ir, I'.lll, thr Mlica ninn.'.l iMtwi.i. »t) im.l Jti' ; ,

wliiU-

l..iiimn i.xidc, mn'c ii pruiiiin.'iit (•mistitiU'iil, wn-* fiitircly nlwi'iit.

Thr followiiiK M'ls of typii'Ml Miiiilyscs ..f ..rr, >lims. mii.I iiuitt.'s

ni.r.-.MitMtivc.f lli.'yiMrl'.H)f..\v<rcfiiriiisli.Ml to MayiiMnl.'J.y Mr. \Vats..ii,

will. i.Mik rhiirp' of tlic Miu-ltiiiK works in Scptcmlx'i, I'Mt').

TAIU.i: XII

Tyce Ore Analysis.

Nc. I. Ni.

Aic

All.

IV.

Si( I-. .

.

Zll...

i:iti', 1 :(!•',

•J (iOn/.. JS."lii/..

Olltl.Z. lli»!.

11-70', 10 70',

i;ii(i', r.' 70',

AS {*)'
,

4'.' 10',

S(KI', S(U',

TAHI.K MM

Sla& Composition, Tyee Smelter.

Frnin simllimj Tun «i; S,>. I trith If, nirhonaW ..rr

A(S

All .

I'M (

Sitl_.

H;il>.

Cad.

A 1,1).,

Ztit>

o:{:!',

()1-.'(1Z.

'I'lMi'i'.

17-70',

:!l-70',.

•.'S..-.0',

I '.» ',

s-.' '.,.

•MO';

U)), ,:il.. p. <.H)S. 'nics,. .•in:ilys.-s as quotr.! liiir wn- siil)sr<nirntly rrvi.snl for tliu

author by Mr. W :Usori Sniic errors in llir c.i iiiiiua i)ul)li(nlioii li:ivc t)('(U iHiirrttnl.



l»:j

!.<>\v ttniilc iMiittc, iii;i(li' fripiii .1 iiu-iirii.lc li!irvlir i>rc carrviim :iii

i'Xi<v-s of »ilii-!i ali<l over 10', /.iw. (Inod Imii-Knic cave tin' lull. iwiim

analv.-i^: <'u,S, :W :{»',
; F<S. .Vi »:.';; HaS, 1.". s;t; Zi.S, Xi r,:;'

, ;

Si>.(i., \ '2'.i2. TIk' >laK prci.liiiicl while makiim this iiialtr. aiial>~i'l:

(•n,o;{7',; I'VO. 12 •_'!',
; Si< »,. :n :)7' , ; MaO. -j: I f , ; (a"' 1 1

:!(,',;

ZnO, 7- Ifi', : AljOi, <'c7.")' , ; s|)i'cilic uravily, :< • »n7, a .litV> rvn.'.- nl 1» 7 l.'i.

At that tiiiic, May P.MMi, thi'inacticf wa-* to smelt the Tyee ore aiiah «i-

(if whieli is itis-eii alx.ve, with I!', of a earl«»liale ore coiitainiim < ii.

:{.')',
: ilisojnlile HO'; : Au. ti «./.; An, trace; the eokc U-e.| iiiaile IJ "i'

,
ol

the eharne; l'la<t Jtressiire was 1'.) oiiliees.

The iiiuht matte ami ^lati; made Ir -meltiiiL' No. '-' I'yee .ire with 11',

of the siliceous carlionate ore had the followiiin com))osit i. in
: ( ii S

.")0:{7',
; ZiiS, If. 10', ; I'cS, •_»«.» 1:5', ; HaS. H r.s' , : ami a Sp. (1. lilMC.

The Hue diisl analysis showed; Cu. :r77',: I'e, II 77' , ; >i<»v, is:.(i',;

HaSO,, 'is :{(!',; ( 'aO, 1 .">',
; Zn, ti 7it' , ; .Mtl<>. trace; S las sulplmli'si

5 S2', ; An.2 7loz.; Au.Ol »«./.

The I'ollowinn slau analysis, supplied l>y Mr. Watson, shows the

oiieratiuK conditions durintt the year I'.UO' slac ( u. ;{ti' , : Si( »., :it) 'J.'i'
, :

FeO, 111 -iti',; .VU.(>:„ 10();{',: Cat »,:< 17' ,; Mn<>. trace; MaU. j:? 70'
, ;

ZnO, 7- 40',; civinn a total of lOtI ts' , . The specilir yravity of the -lau

wasH IHi, heinji 0-72 Hi less than the specitic gravity of thi' sla^ olilained in

former years with T.\ee No. 2 ore.

FliK PkxI anil Finis. Aliout .")()' ; of the charije at the tiim of my hrst

visit to the plant in I'.Ml consisted of Hue dust ami (iiu' ore. inchnlini;

{•oncentrate^. The practice was to pudille tiie Hue dust in the water-liiihl

concrete troughs liefore-mentioned as lyintf heside the dust chaml>er.

drain it, and feed it to tlu^ furnace. In a similar way. fine concentrate-

from the Urilaimia mill witc ])a.ssed through an ordinary Krick i.uuuiny:

mill and fed to the furnace wet.

The results ohtained were very satisfactory. The lumps of line material

.apparently lieiome sintered on theoutsiile ami I pound totretlier lufore all the

water has time to evaporate ; the isciipini!; steam would also ren>ler the.-i'

masses porous. 'I"he tenden<y to dischari;!' an i iidue amount of dust into

the ci;:uuher and Hues is counteracted li\ the special ilrum dust-hood over

the toji of the furnace.

.\I -.tte for the year averages 40-i:i' , copper. 2li ounces of silver. an<l 1 :>

ounies ,,f (Told. The matte is nm into pots and cooled. It i- then ilumped

out, liroken with h.ammers ami pa-sed ihrouifh two sets of jaw cr\ishi r-. .mil

a sintjle (lis sami)ler. to oKtain a s.imple. The cruslied matte i- -liipped to

the smelter at Taeoma, Washinjiton. i'or furllier treatment, i I'rovi-ion

h.is hee-i made to in-tall .a converting plant at th<- works as s(Min a- cmidit-

ioiis wai rant it.)

The slan is granulated as it leaves the -ettlers ami is <lui'
.
d down to

the tidal (kits on the Comp.iny's |>roperty at the hea>l of the l>ay. Water
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far tlii* piirpii-i' i^ piiiniM'd frmn ii nxTvoir \\li<ir.c Ixiltom lif< Ik Inw liiiiti

li.lc Irvcl, !)> a direct ciiimM-ti'il W . «tiimli..iisc iiiMtur ami piinip, li.v tlif

Doliir KiittiiiftriiiK Ct.iMpaiiy, rilt^l.iirj£li, I'ii. The siippU ..f waltr in lli"

r«'scrvc.ir in ri'iicwcil t-v. y titlr >'.v a (luiiii' ami aiitniimtir (jafc; tlii> niiic

ofH'iis with tlif risiim ti<l<' l>ul cIom'-^ a-* 'noii as it hiuiiis i tl>l., ilni- iin-

pd'imlihL; .1 -uppl.s "I wall ' in llif rc-crvoir.
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'riicrc arc :il<i> several small oval or eircular water-jaekeled I'uriiaees

availalile, Imt iidiie of them are in commission on copper ores al the present

time.

In aciilitioii to the Mast lurnaees, there are two Sti^ptoe type |-e\
. r-

heratory furnaces iu use at the phint of thi' Canailiali Copper (' pany,

havini; a total hearth area of 4,"2.')(i s((uare feet.

The priiicii)al dimensions of Caiia.lian lilast furnace- are exhiliited in

Tahle W, designed after a similar tal>le prepared liy 11. 15. Lowdm of

Denver. Colo., and |)ulilished liy Dr. I'eters.' This tahle includes all the

principal furnaces liiat have heeii erected in Canada; data with re-pect

to furnaces in a few fon i}in plants are also included at the end of the lal>le.

cnfl'KIi (()NVi;ini\(i.

The last five years have seen the develo|)ment of the ha- lined copper

converter, and its adoption at nearly all of the iin])ortant copper |)r(>-

duciiiK iilaiits in America. According: to the I'eirce-SiTiith Converter

( 'onii)any-ahoiit SO',' oftl >pi)er now produced is heiny: coincrledeitherin

tiie Peirce-Sinith ty|ie of converters or on hasic lining, under license, in the

old acid shells. Within th, 'ast two years, a iiuinher of plants have adopted

the upright form of shell, which is known as the Creat Falls type. Tliese

latter are now in use iu the followiufi jjlants: Huston and Montana plant

of the Anaconda Copi)er Mining: Company at (Ireat Falls, Montana; the

(ireene-Caiianea Consolidateil Mininfi Company, ( anaiiea, Mexico;

the Calumet and Arizoita Mining Company, and the Cop|)er (Jueen Coiii-

liany, at Doujilas, New Mexico; Arizona Cojiper Coini)any, Clifton, .\rizona;

I'liited ^'er(le, Jerome, Arizona; the Anyox plant of the Cranhy Consoli-

dated Miniiifi' and Smeltinfj Conii)any. Accordin;^ to Mathewson.' this

type of converter is easier to hnild and to keep in repair, and has hecome the

standard during the |)ast year.

Illustrations of the I'eirce-Smith type of shell have heen shown in

Plates XXli ami Figures 1:{-1('). The ficneral apjx'arance of the (ireat Falls

type is shown in Plate XLIII, adapted from an illustration of the Power and

Miniiifi Machinery Conii)any. Through the courtesy of the Allis-Chalmers

Company. Fittures '.i7, ;5S, and 'M) have heen i)repared from drawings of a

standard hasic converter of the (Ireat Falls type. The modified form in

use at Anyox has already heen illustrated on |)aK('s IKi and 117.

The Arizona smelters, and the smelter at Anyox have adopted the size

which is 12 feet in diameter; the heifiht of the Arizona converters is lit feet,

while those at Anyox a ri' 17'-7". .V larjifr shell, 20 feet in diameter, haslieen

develojied hy the Anaconda ( 'opiier ( 'oinijany's exi)erts at (ireat Falls. This

shell weifihs (ia tons, exclusive of the heariiifis, and has a cai)acity of altoiit

.")() tons. It is reported to have heen ])roveu very satisfactory in operation.

' I'nicticc <if Cepjicr Smell iiiK, p. 140.

- ImiK in>l Mill -lelir . Vol. !ll, 1). IS, 1!)I2.
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Number Total Sq. inch Plate Plate

and Centre to area of tiivere uwetl. used

.

Avail-

(liunirtpr reiitri' of tiijercH openiiiK Wulth of In.siile, Outside Mv
of tiiveres. in Kq

.

per M(i. f(M)l water .-ipaee. lower. lower. ore

tuyiTcs. inches. liearlh

area.

U|>per. ujjper. column.

12, :i"

It), 4 -75"

S4-Ht)

2.S2-2I

2 01

C 41

14, ti" ;j!)f) 12 50

liO" 10, 4" 12" 12.-. -7 8-38

20, 3 -.5"

48, 4"

72, 4"

I.V 192 o

12-2oy 2iV tjO;M9
12-2.')9-25* 904-8

4-40

7-54

709 ..

40"

40"

4"

....4"...

1" 5"
5"
5 i" 12

12

60"

50

40, 4"^ 15" 502-8 5-75 4-25", 3-375'

fjO" 515, 4" 15" 7(M 5-75
;«)" 5(), -i" 15" 704 4-83

10

i

5" 17-75"
' 3-,"" 8-625"

52" 60, 3-

V

8-625" 577-2
53" 30,4.5" 17-75" 589-0
54" 66, 4"

28." I"

10-8" 829-71

6-66 3-4125, 4-875"

7-23 3-4125, 4-875"

6-64 5"

12-75" 351-85 4-97 4-S",l-25"pipe.

9

9

13

13

13

14

i I



Principal Dimen

Company. Ix)cation at works. natc.

Sizi- in Hearth Centres of <.'i'iiin-s ^if I

inches at area ni tuveres lo tiivercr. T(i
i>

tuyeres. .•<q. feet. feed Hour tippiiii;

Moor

Labourers' Co-operativo G.S. and C. Mining Co.. Golden, B.C..

.

KSSO ;W" X 78' 20 08

Hall Mines, Limited iNelson, B.C. 1895 42"X 100" 29- 16 l:{'-f
1890 U"X 144" 44 IJ'-tJ"

British a)hiinbia Smelting and Refining Co Trail, B.C 1890 3S"X 120 ' 31 -00

Copper Crown Mining Company^ Pictou, \.S 1900 ;j()" x <iO" 1500

9'-()"

8 '-9'

British Columbia Copper Company Greenwood, B.C. 1900 42" X 150" 43-75

1907 51" X 240" 85

or'XIffH)" 127-5

15'-0"-'

15 '-()"'

;!-8"

4'-C."

5'-l)"(

)'-(»"

)'-()'

1(

NorthwcBtem Smelting and Refining Co Crofton, B.C 1901 44" x 1(50" 48-89

Standard Pyritic Smehing Company Boundary Falls, B.C 1901 40" X 17()" 48-89

New Dominion Copper Company Boundary Falls, B.C 1907 40" X 255" 81-61

Canada Consolidatid Mining and Smelting Co.. . Trail, B.C 1902 42" X 120" 35

I

42" X 300" 87-50
42" X 264" 77-00

' 1913 42"X420' 122 50
i 1913 50" X 420" 145 80

S'-O"

8'-()"

S'-ti"

5'-(i"

5'-(>"

5'-()"

!K)

!H)

iK)

Granby Consolidated Mining and Smelting Co. . . Grand Forks, B.C 1899 44" x 100"

1905 ' 48" X 213"

1909 i
48" X 260" ! 86-66 12'-10"

;

1909 44"X266.5 81-41 12-10

'

Anyox, B.C...., 1913 50" X 360" 125 18-4' * S'-O"

9(

9(

12t

Caniulian Copper Company Copper Cliff, Ont.. .

.

' 50" X 201" 70-83 14'-l(l 5
"

1912 50"X240" 83-33 14-10 ,V

Tyee.Copper Company. Ladysmith, B.C. 42" X 120 ' 35
48" X 160" 53-33

8-2"

S'-2"

l()'-:i'

5'-S

5'-.s"

.")5"^-

Mond Nickel Coiii]);'ny Victoria Mines, Ont 1908 44" X 120" 30-07

1908 44" X 180" 55
.Coniston, Ont 1913 : 50" X 240" 83-33 lO'-U"

Cananca Consoli<lated Copper Co.- Cananea, Mcx 1908 48" X 210' 70 -(H) lO-l .•,'

lowi

l.-jO

Mammoth Copper Mining Company.

Tacoma Smelting Company ;Tacoma, Wash

Kennet, Cal .... 1908 50" X 1.S0" 62-5 14-9"

Tacoma, Wash .

.

42" X 160" 46-67 S'-ll'

5'-3"

.-\naconda Copper Mining Co.' .-Vnaconda, Montana 190tj 56 ' X 1014 ' 400

87 ft. Washoe furnace.

19-0

8'- 10"

7'-9"

•MV

1. The practice was to use thimbles to reduce the diameter of the tuyere openine.

2. After Peters.

3. But only 13 feet to toj) of jacket.

4. The first figure is between two jackets, the second in same jacket.

5. Plate opening 6", a thimble with 4" opening is used.

6. To top of jackets, 13'-2".

7. Thi- jiiwer ^irt.i

.S. There are two 1

9. .\liitdlc lower
j

10 .Middle lower ja

11. Two tuyeres at

12. Lower part up



TAULK W.

Dimensions of Canadian Copper Blast Furnaces.

r:-'r-_— ^rrz

V.i.iil, ,

ioni-r -i

jarket

.Nuniliei

if and
1- diaim-ter

of

lliyeres.

C"(-iiti't'Mif Cciitri'^ ii;

^^'f Ui-ii{litipf niyj-i-c« t(i lu.vtTCM II

- '<) jiu-ki l.s 111 Imvcr line upp.T lim

'*? inches. ,,r l«).sh, (if iMwh,

in ini-hi's. in in(-h('.s.

Centres ot

tuyeres In

lower edge

of jai-ket.

Bosh,

111 inrhes.

Total

Centre to area of

centre of tuyeres

lliyeres. in sij.

inehes

.S<i. ineh

tuyere

opening Width of

per .si|. f(Hil wati-r span
hearth

area.

Plate

used.

Insiile,

lower,

upper.

Plate

us,i|. .Avail-

Outside, able

lower, ore

upper, oolunm.

2 tiers
1

lower 4'- ()"
16-6" S4-86
18" 2S2-21

2-91

6-41
lower 5- ti" 10"

16, 4-75'
_

.

'i? lower 5'- 6"
14. 6"

10, 4"

396 12.50

108 -f 27 0" 70" 30-5' 6" 60" 12" 125-7 8-38
— .

"»* + 72 'straisht

108 + 72 stni ight

36"
36"

r'-3-'5"

l"-3-5"

40"

40"

20,3-5"

4.S, 4'

72, 4

"

15" 192-5
12-259-25' 603- 19

12-259-25' 904-8

4-40

7 ,54 4"

7-09 4"

1"'
J" r.

'j-
12

12

'—

50
10

!H)"r37" 10" ,56"

.
!X)"+37" 10" 56"

i '.)0"+37" 10" .56"

34"
1

.34"

34'

10"
i

10"

10"

60"

60"

:«)"

40. 4"-'

.56, 4"

56, 4"

15" .502-8

15" 704
15" 704

5-75 4-25", 3-375"

5-75

8
I"
4

' 8

8

8

8

84-83

. .!

3-5"

tiO, 3 5"

30, 4-5"

66, 4"

17-7,5"

8-62.5"

8-62.5" .577-2

17-75" ,589

10-8" S29-71

6 66 3-4125, 4875'
7-23 3-4125, 4-875'

6-64 .5"

i"

"

i"

, . i

90"+ 94" 22' 56" '

90" + 94" 22" 56"
126' +80" straight

32"

32"

48"

12"

12"

11"

52"

53"

.-.4"

9

9

13

13

13

i

.55"' +48"' -1-76 straight 46" 25-5"" 28,'' 4" 12-75" ,351-85 4-97 4-8",l-25"pipe I"
3"

14

14

117" 20" S3"
117" 20" ,S3"

34"

34"
11"

10"
Note »

Not,-
'"

14, 5 .5"

22, 5 5'
17" 332-75

14 -.5" 522-89
9-51 4"

9 -OS 4"
Iff"

in

1*':

t (T

6

6

.

!

_

lower 8'-2" 7-5' 90" 9" 9-5"

60"

CO"

.'iO"

20, 4"

24", 4"

32. 4"

12"

12" liOl 71

1.5" 402 -2>s

5-49

4-82 4-5"
8

13

150 75" straight 115" 36" 9"
^!6, 4 75" 11-67" 1537-9 9-11 8

42" 3-25" 30" 34,3-625" 10" 304-17 4-87 5" 3"

9t'."+ M) 10" 116" 34" 10" 43 .58 -.54" 22, 4" 14-5" 276-6 5-92 4"i! 5-16" 1"

90 + SiO' straight 78' U and 17 8" 84 ' anil 90" 150, 4" 12 to 14 1885 12-57
i

-

lower and miildle ;aeket.>i :iri- si-uv-i^i! ™;t irpn i-if-ki-f^ •» !>m-r.r -i- i
• rr i ii > , .,,,

e are -wo openings .„ eaeh tu4e .aeket, and T^^^i^r:X',;:;::f:,::^Z:^^ Z:'::T " ^'
"

^'' ""''"' ^"^'" '^ ''" "^'^"'"^ "'"'^ '-''' ''"^''"'

111- lower j.-ii'ket jl" wide, one on eaeh side of thi.s 34-5".
lie lower ]aeket 43-5 ', one on each side of this 58".
t uyeres at each end not used.

!r part up <o bf*h 4', above bosh tajM-rs to 6", upper jackets all have 2-5" water space. .•i5783- p, 14R
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TAni,K \VI.

C-'opper Converters in Canada, 1913.

(>p^llltill^ comp;
Sl.iihlv Shell Dill

t':in;i(li;iii Vo]>^»r C.iMiiniiy H.isic. Pciic-Sriiitl,.

^p^'l•|;ll

MomI Nick.l C.itnpiiliy.
. Basic. l-riivc-Siiiill,,

Stam la 11 1..

(Iriuihy ('<iiisciliilat(il Min-
ing and Siiii'lliiin Cmii-

paiiy (Jraiid |-oiks Ma-i,, |',,wct and Miriinii

MarhiniTy Co.,

Acid shrll's . . . .

•^"y"'< »asic..(;r,.at Kails type.

UritixhC'oluM.tii.CN.ppcrC.. .\cid Allit-Clialrncr;

."> l(l-0" ;i7'.j"

lO'-ir'xL'.". -lo'

10 Nf'Xll-'li"

;i I L''-()"X.">'-(»"

,) sr'xiL'o"

Piv,. out of seven copper smelting pl..„,ts i,, C.Mna.la are equipped
witl> eopper conv.Tf.rs. Tlie n.uverter e(,ui,,inrut of Cana.lian plants
lias aln>a.Iy been (le.serihe,!, in eo.uiexion witi. the .L'seriptions of the
iiKlivulual plants given in tiie pi( i-idinff i)aji(s.

SMELTIXd CKNTHKS 1\ K.\STKIi\ CANADA.

At the present time, there are no ( opper smelters in oi)eration in ( ana.ia
•-ast ol Con.ston, Ontario. .\s has been shown in th(> historical review
in th.- introductory chapter of this report, small matting furnaces have from
time to time been erect...! at s..v..ral ..astern points, an.l .,n on, occasion
a plant was e,,u.pp..d with a lar-.. r....tanKular water-jack.t...[ furna.'...
I'cw .,( tii..s.. att.'mpts at ..peration apjM.ar to have been c.,miner.-iallv
su.'.rssful for any 1,..; ,(h .,f time, with the exc..!)ti.,n of some of th.. plant's
in th.. Kast^.rn Townshijis of Qu..l.e,.. Th..s,. l..,tt..r were suc'cssfuilv
.)F)..r;it..d for s.xn.. y..ars wh.'n th.. mark.'t pri.M' of .•o()p..r was hijih, hut .'it

the pr<.s(.nt tini.., whil.. (iueiiec's .'opper or.. pro.lu..ti.)n is the lMrj;..st in
Its hist.)ry, all th.. .)r<. is .'xport...! The l.'ick ..f su.'c.ss whi.'h api^.ars to

'
" D..vcl..p,„,.m of llu- M;t.Mr-l.in..d C<)nvoiii.r f„r Cep|)rr .MaM,.s.- K |' Math,ws„n

bu!l(.fin Amor, bist, Min. Kng., June, 191.J, p. l(),i:i.
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liiivi' allt'iidcil llii'sc Viiriiiiis attciiipts ;it coppiT siiifltiiin Was. (|(iiil>ll<'Hs,

«lui' ill iiiili\ iihial instances tn a niinilitr nS ((intrilnilun- causes. Iml in ( very

case the prime faclnr lias heeii the hick of a supply tit" suitalile ores. Nery

few lire tleposits <if ciiiiiliiercial si/e have lieeii ijisenvered in eastern ( 'ana<ia.

Tlidse which have lieen availalile ivere uiirkeil a'> dilTcrent time- ami hy
imlepemli lit operators, who diil nut Siiid it t(t their advaiitaK*' to , ,,-operate

to I'oiiiid a -inule smeliin^j industry.

The question of the estalilishment of snieltini; industries at some |)oiiit

in the I'lasteri! Townships of t^iieliec and at some jMiiiit in eastern Xova
Scotia 'uis fre(|Meiitl\- arisen, ami pro|M)sals with this end in view have,

on several occasiiiiis. lieeii tirou^iht forward. For this ri'ason it h;i-« lieeii

tlioii)jht desiralile to review the present situation with respect to each of

these localities.

Kaxttrfi 7'"('•/^^•/(/y<^, (Jiolxc. Durinn the year l'.(12. the production

of snl|)luir-copper ores was aliout 2(M) tons per day. Towards thi' close of

the year, this average output was very materially exceeded, and at the

present time the output is jirohaMy in excess of ;i.")t) tons pc- day. These

ores contain aliout 4(1'^ recoveralile sulphur ( 42'
,'

-4S' ,' assay; and 2(i','

copper on the average (I-.")',-.")',, occasionally hinlier). They also

c.mtain .simill amounts of j£uld and silver. .\ pertiou of the ore is used for

the manufacture of sulphuric acid in ( 'anada, the I'inder heinn suliseiiueiitly

shipped to a I'nited ."states smelter for recovery of the copper, jjold. and silver.

So far as I am aware, the iron is not recovered, lieinn used for inattiiiK and

slajiniiiK. The greater ])art of the (iuehec ores is shipjieil directly t > the

United .States, where most of the suljihur is recovered, as well as the metals,

except the iron.

In addition to the iiroduciiiv; mines, there are, in the Kastern Town-

ships of (^ueliec, particularly- within a radius of aliout M miles from the city

of ."sherliroi.Ke, a jjrcat many ])oiiits from which small (jiiantities of coiiper

ores Were olitaiiied many .vears a^o. The majority of these prospects

are proliahly not of much value, but most of the work has been so unsystem-

atic that further careful prospectinn is, in the opinion of the writer, desirable

in .some cases. \o exjierieiice or learning; can eiialile any one to ])redict

success or failure at every point, thoufih a (lualified exiiert. through previous

trainin.n, may be able to exclude certain localities as lacking in indications

which Warrant exjiloration. \\ith rej;aid to all others, he must classify them,

eitlier as doubtful or pn'misinn- ()id>- actual exploration will enalile one

to reach a final deiision as to the occurrence or non-occurrence of a work-

able deposit.

The establishment of a smeltiiift industry in the Kastern 'I'dWiisliijis

is .seriously handicappeil by the distribution of ownershi|) of minin.n proper-

ties, and the lack of co-operation anions the owner'^. .\t present, tiie cwr.er-

ship of the two producing mines is in the hands of separate and indei)endent

oper.'itors, both of whom appear to be aide t ) market all their product.



Xii <li)iil)t, if tlii'V could. Iiy cn-iip.'t-iiliMii, dispiisc of ttiiir prodiii't ,it a hiu'i'T

priilit in ii iiciinr luarki't, they wmild he wiliiiiK to do m) whfii cxi^tinu i uii-

liiicts arc t'uKillcd.

Tlic owiicr-liip (if the iiiiii-prudiiciii^ piciprriics, iim^i t>f wliitli fail

iiitii the class of prospects, is widely di-tril>iitcd.

If the various iuteresis of the dilTen ul owners could lie satisfactorily

adjusted, so that it would he pussilde to unite them anil form a single ornati-

i/ation, it appears to the writer that there is, in (^ueliec, the hasis for an
important industrial development alon^ certain lines of chemical manu-
laclure. It does not lie within the jjrovince of this report to consider the

various problems that wiould arise in preparing for the formation of such an
orjtanization, hut. assuniinu that this unification of interests is possihle,

the writer wishes to point out certain of the possil)i!ities which appear to

him to he within tiie limits of practical attainment hy a united ciirporation,

hut which can scarcely he realized hy an irulividual.

The situation as it stands at jiresent may i)i' summed up in a few words.

There are two well developed properties which are said to have a two years

sup|)ly of ore already develo))cd, and additional reserves, which come within

till' classification of prohahle ore. There are also a luimher of ^ood pros-

pects, coneerninn whose jiroductive capacity little is known. It is, there-

fore, certain that, ah(»ut 4)10 tons of ore per day for a period of two y ars

could he assured; hcyond this, further e.vploration is first ncedeil to increase

the known ore reserves.

Assuming that sy-tematic i)reliminary investination shows ore reserves

which W(uild warrant the estahlishment of a series of ind'-.strics haseil

on this daily output of 41)0 tons, the possibilities in this direction may he

consitlered.

The average content of the ore, for puriioses of discussion, may ho

assumed to he 40'',' of recover.ihle suljihur, 2' ', of copper, and o.S'V of

residues, which contain ahimt one dollar's worth of tioU\ and silver per ton

of ore. A daily output of 400 tons of ore would then rei)resent an avail-

able sulphur supply of Kit) tons of sulphur. S tons of co])])er, S400 worth

of gold and silver, and ciniler residues, which mijilit or might not he an

asset. If the copper and precious metals are recovcTcd by a smelting |)rocess

the cinder residues will pass into shifj and will he lost, imless the siag itself

e;",i be utilized-. If the co])|)er, and precious metals are recovered h a

leachinii process, the iron residues will i)e available. These residues niinlit

be used in an iron blast furnace, jirovidinl there are any in operation in

the district, or they can be used f(jr the manufacture of jiaints.

The utilization of the sulphur is a special |)roblem. The supjily uvail-

aiile in these ores is niucii in excess of the supply reiiuired by su!|'liuric

acid works now established in the Province. It is i)robahle that, tluie is

room for some expansion, hut it is very doubtful if there will be a ver>- much
larji;er market for acid for sonu; time to come. The onh' other outlet for

wifm



]•*)

II larKf ^iipplv of "uliiliiir i^ lli< ntilpliili- pulp iiuliiAtry. 'I'licrr nri' ii

niiinlx'r of larKi' plants now in <)|HTiitii)ii in (jiicln'c, an<l scvt-ral ollicrs iiri'

uIho luiili-r coiirttructiiiti. At pn-Mcnt tlicsr plants piiri'ha.xc forciKM sulphur;

tlii-y cnujil olitai.i till- rr(piisit(' sulpiiur iliovidc from nativf orrs, ii' thr,\

in.stalli'il >uitali|f niastinn plants. TIuti' is, liowrvcr, anotlKT altcrnativi'.

Kxprrinitnlal invi'stijtalinns cxtt'ndiuK ovfr scvcnil years have rcsultttj

ill the (Icvflopint'iit of the ThioKi'it process for the recovery of sulphur

from sulphur <lii>\iile, and a coininercial plant is under construction at

the lime of writing.' No data are available as to c;>sis, Imt it is uiider-

stooil that tlii'y art- ver\' moderate. It will Im- a matter for iiivcstixation

and ex|M'riment to deteri'' iie if this process could hi- utilized to r >ver

sulphur from ihe (Quebec ,res nl ii profit. If so, the home market for the

sulphur content of these ores is sufficiently hroad to utilize all that nia,\

Im' produced from an output of 4()() tons of 4()',(' ore p<'r day.

The Thi'tKcn process is <lesiKned to recover the sulphur from sulphur

(lioxi<le K'^n. the separation heinc obtained in specially dcsif(ned chambers

through the agency of some hydrocarbon j{as, and in the presence of

calcium suljjhide. The sulphur in the (Quebec ores could be ci.nverted

into sulphur dioxide either by direit roastiuK. or duriiiK the pronress of

smelting operations; in the latter event, the gas i)roduced would be

weaker, and the mechanical losses would be greater, but much of the

sulphur could be rec<.-vered by the above, or some similar process. The

hydrocarbon gas could be obtained from fuel oil, from a gas producer pant,

or from a by-product coke-oven plant. The cahium sulphide is made

during the o)>eration of the process, the raw material used being gypsum

in the form of plaster of I'aris, or a pure limestone could be used.

Were smelting operations undertaken, there are two sources of fuel:

eastern Canada and I'ennsylva"a. The location of Slierbrooke, the centre

of the district, with respect to the St. Lawreii-e Hiver route, and the railway

lines leading to the .\tlan»ie sea-board, and to the Pennsylvania coal-

fields, is shown on Map Num:>er 212. The haulage distance for Pennsylvania

coke will vary with the location of the source of supply, and will be in'arly

MK) miles. No data with n'sjiect to rates or to relative costs of Nova

Scotii> coke and Pennsylvania coke have been obtained. The (luestion

ot suitable fuel supi)ly is not, however, a very difficult prol)lem. If pyritic

smelting is adoi)te(l, only a very small coke sup()ly would be refpiirni.

Another alternative, however, suggests itself, namely, the manufacture

of by-product coke s(Uiiewhere in the vicinity of Montreal, from Nova

Scoii.'i s(»ft coal, brought to the works in barges, a very cheap and efficient

n>eans of transportation. The city of Montreal appears to utTcr a good

market for fuel gas. There would also be the >>pportunity of establishing

chemical works in connexion with the by-imxluct coke-ovens, and the

' The ThidBcn Comiiiiny, 2t)<) Caiifoniia St., S;in I'ninci.sn!.
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<iiicltiiifi work \h» M porti.in of tlic cas could lio utilizcil )(-l<l iif utilizcil to recover
tl.c Milpl.iir from the -ulpluir .lioxi.h' kmscs from the smelterv. It i> ii,.\v
ii w,.|| known fa.'t. that the vahieof the Ly-prorhicts fn.m a coking plant is
practically sufficient to meet all tiie costs, including l.oth opciatini; and all
overhiad charge>, and the eoke produced is practi<'ally somuch.xtra pr,,Iit.
It minht also l,c notcl that, according to a recent l.ullctin issued hv the Inited
Slates Ceolo^ic.al Survey, hy-product ovens in the rnitecl States ;

•

s.^llinir
lioni 40 ;.. .^0 millioi, cuhic tVei of sas a day for illuminating and d..nRstic
purposes. Almost the entire supply . f gas in some cities is derived from
l.y-prodmt .,vimis: amon« the list .,f citi.'s so supplied, we fin.l Boston,
•Mass.; Camden. N.,1.: In.iianapolis. Ind.: Maitimore. .Md.: Duliith,
.Minn.: South ( hicano. III.: and Milwaukee. Wis.

Any excos of c,,ke produced in such an cMahlishment. above that
re(|Uired in the smeltery, c(,ul(l he easily marketed, since coke is heiiin um(1
as a substitute for hard coal for various domestic uses in main I'ities and
towns of the Province.

The best location for a urouj) of industries such as has been sufJKcste.l
111 the forenoinjr paragraphs can only be determined by a eh)se study of
t!ie Kfound. an.l a comi)arison of freight rates and markets. Were a
smeltery only to be established, the natural location woul.l be in the
vicinity of the mines, and, therefore, not f;ir from Sherbrooke. The
surroundintr country is larKcly jjiven over to agriculture, which would
re(|uire that thi' smelter funics be reduced to a minimum. This fact
alone W(Mild necessitate the introduction of nieihods to prc^vent the escape
of sulphur dioxide jjas in (piantity, (piite apart from the fact of the value
of the j;as .ir the suli)hur which it contains. Since the recovery of this
portion of the ores most economically implies the development of allied
iiuluMrii's. these also have to be taken into account in seleetinn a location.

The successful opi'riitioii of i grouj) of industries, which would be
.l.'v.lopcd throush th<' e.tablishment of a plant to recover the various
valuable constituents of the (iueb<T ores, means the centralization of the
works. It also implies their location at the point most advantafjeous for
a.ssembliiiK the r.iw materials, and for the distribution of the various
inanufacfured products. The relatively low freight rates on the St.
I.awreiice would suutjest the desirability of locating at some point close
to navigable w.ater, and also c(,nvenient lor rail connexion. The possi-
bility of disposing of the surplus pis and o.her products of the by-product
cok( ovens in ;i centre of larnc i>oi)ul,ition would appear to indicate that
some site near.Montreal would lie the most desir.able. .\t such ,a point, Nova
Scoti.M coal for use in the by-product plant could be delivered easily and
eheuply (luring the summer months; the ores from the various mines in

different parts of the Province could be a.s.seml)h'd at the smeltery by rail;

she surplus jjas, not leiniired ill llic works for power or othtT i)urposes,
eould be sent to .Montreal by piju' line, ami the location on tide water
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would mIm. f:nilit:it<' tlir >liij)iii. iit of tin' olli.r |)io(lii(l- of the works to

VMrioiis |>oiii1s on tlic St. I.au nmi-. to l!o-toii or New York, or to

l\iirop»;iii )>oiiits.

Till' -iili>t:iiicf of tlic Mijitri'stioii- in the forr;;oini: p;ir,i>:i;i|>li- may i>,'

lirii'tly sinninari/.til a> follows: -

,1.1 Tlu' prtM lit outlook in tlic ((ippt'r--ii;iiliiir iiiiiiint; imlu-trv of ilic

l-'a^tcrn 'rown-liip- of (>ui'Imc is siicii that the (nic~tioii of a iiiiilic.rioii of

tlif various interests for iniitii.al -iiiiptirt iind lienelit appears \\ortli\- of

considerat" "•

I'J.) .\- .iining a consolidation of interest^ there .appears to lie ni.itrri.d

for the foundation of a tier'es of new industries, h.ased on the i)roduets of

these eop])er-sulpluir iiroducinR mines.

(•i.) The e^talilishnient of an allied industry to ))roduee either jjas or

eoke, or hoth, would lie necessary to facilitate the econoiniial recovery of

all the valual)le constituents in these (^ueliec ores.

(4.) The products of the ;iu\i iary e.stalilishnieiit won' : in themselves

lie a source of profit.

i").) The various products of the allietl inilustries would he: precious

metals, coi)|MT, sulphur, pos>ilily iron oxide paints, nas, coke, amnioni.a,

and amtiKuii.-i salts, tars, and many minor ])rodiicl», largely linht hydro-

carlions. The production of gasolene from the tars is now also commercially

])ractical>li'.

Mnrllinif I'roi inns. TU>- situation in the Maritime Provinces is not

so f.'ivouralile as in (Quebec. The total cop])er production of these ])ro\iiices

has heeii very small, and at the present time no coi)per ores are

heiiiK mined. There are only a very few known i)rosp<'cts of sullicient

promise to warrant further investigation, and until an ore su])i)ly is assured

till' e~tao!i-litnent of a smelting industry is hardly a jiracticahle (piestion.

*)n the island of Newfoundland there are a numher of very i)romising

prospects and the development of good jjnulucing mines is a ])ossil)ility

of the future.

The fuel suijjily a\ ailalile liei ause of the coal resources of eastern Nova
Scotia, and the ship|)iiig facilities liy hotli rail and water otfered hy several

points on the island of Cape Hreton mnk'- eastern Cape ]ireIon a very

desir.'i'ile pl.'ice fo.' the location of a smelt < lo treat ore- from the Maritime

Provinces or N'ewfoundlan<l, should these hecome .ivail.ilile in the future.
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(;ii.\ni;K i\.

> TA'i i>'i K s (II ( ()i'i'i;i! I'l ti)r< iin\

I'lic ri'ccivciy of cDiJixT friiiii its tiro iiivoh(~ tl !. di-tinct jin.up-- nf

proiT^-c-; ill the IIlinill^': CJi tlic sliiclniin: mT lixdn -im tallursiir;!, Iiv.'it-

inriit 1 : (111 llir i( liiiiiijf.

The ciipiicr ]iriiiliii tidii df ;iiiy inuiiliv lali tie (ililaiiicl l.y .iHirtinjr

stati-lic* tnini any <iiic uf tlircr miiiic(>: fi'oiii llif iiiim -. fidin ilir mih Itn-,

(ir fniiii till' rctiiirr-, I ut facli >:niu|) vhuuM he k<pt -ciiarate t'loin tin- i.tl;* r-.

Kacli frroii]) (if figures will !.• IouikI 1u have Ixitli (crlinii aiivasitau'r- and
(lisadvaiilancs. 'llic iiiinr fimin^ will >h(iw the toijiiafii' ol urc ]>ii dii'cd,

I
and it> avcra^ic metallic cimteiit-. Thiy make n<i alli'w inie- u>v nn lo^t in

I
transit, or fur (vijiper lost in the varimis snieltini; and ntininf; npi !aliiiii<,

I
and, therefure, even when MiKject to certain arhitrary <lcdiir| ii.:i-. do not

I
fairlv- represent tlie anioiint of metal recovered, and m.ide comnien ially

I availahle from the mininn operations of the counfy, 'i"h( mine tii^ires.

I
however, are thi' first availalile near tiie comineiicemeiit oi a cal 'miar \ear.

I and where early pnlilication i- doired, are the only one^ a\:,!lal.ie cariv

I
in the year.

I
Statistics olitained from smelter recoveries more ncai'y repr' scut the

I
actual •ilMount of metal recovered from the ores iri-al'-d durii i; th.- year.

I They are not, however, availalile a> early in the yi'ar, as i pcind nf :iiiout

I
two months ii^u.ally elapses lieiween the time wlici, ore i- n' < i\,-d -mh! wlieii

i its v.-dualile contents are recovered. Tlie --mcitcr ieco\eric~ pp.- a laiendar

I
year approxim.ately n-pre-ent the contents of the (pre- !'ci'ra\cd Pir i!i- last

I
two month- of the i)recedin}; \-car and fo,- the hr-t t^'i nmiith- f the .- ucndar

I
year undir con-ideralion.

I
Kcfininu returns ,ari' proKalily the lu-i <:aiii;c ut liie uiiial anmu'it of

I metal made a\ailaiile for coniini-nial \i-e-. The niiiierx reiiirn- !cr a

I
calendar year would prot-aMy correspond with tlie mine 'lutput ft.! three

J mollth^' of tiie i)revious \ear. and for nine nioiu li- of th' calendar \'( ar uiitler?.,.'•
^ consKieration.

5
There are hut two sources availalile fr<ini •'Xiii'li to o'ltain -':ri>tirs

I relating to the copper production (pf ( 'aiuida: the\- niu-t le ootain''>i i' ii'T

J fruui the jiroducinu nunc- m irom iiie -nieiiei- .realiiiu ( ,iii,uii;iu mo.

I
There are ;io co])i)er refineries in ( auatla. and. thi-reuire. the tlsird jl^'^np of

i
i
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M.UlMlr- l« nut MVM.lMl.lr. W 1th t|,r .A,..|,|iuM uf ;, mmmII ; ui,t ul r,,j„.:r
rr,-.,vriv.| a~ .npi,..,- Mllplhitr :,l Tmil. nil ( Mn.'l.l'l.ri , n|,,,rr i- V,;: . ,.| ,1 ,.,

fuiriKM r. lin.ri..^. At th.-.. r, |i,„.rirs | „i|, f,,,,!;.,, ati.l .luinrMir
, l„.ts

nr.. tn..it..l tu^.^thrr, .•m,l it i. .lillin.ll to ,,l,t;,in :.r. iiiMtr t.«iii.-. .|,„xxinK
tlir r.rnv.Ty IVoIll .a.l. >..,„,, „l -lipplv. l-hr inilH' Ml.ti-tio ,1.. I.ut
iKvur.itrly rrpr.-.'i.t tlir Miiiumit of m.t.il iumU- . cmiin.rriallv availnhlr
•'••'.•MiM- Ihr a. -ay r.tiiiii- aixl -iii.lt. t iv..,v,,i.- an- n..t ii.m-,— aiilv lli.^

>:>mr. ii,,r i- tli.iv any .-tal.li-li.'.l .•oii-lant tali.. I.tw.vn tli.'in. Th.'
Mii.il.r nturiis air prol-ahly tlir I..-I -,,iitv,. f,.r tli.^ ii„,-i a.-.iirat.' -lati-ti.'s
Willi r.-p.Mt t.. 111,. ..iitpiil ,,f laiia.liaii c.pp.r miu,-. Tli.' ...Il..ti.,ii „<
>tati-ti.s II., Ill thi- M.iirc.^ i- M.incv, iial i ..|ii|>ii.at. .1 l.y tlic I'a.t thai -..tii.'

f<ir.'igii ..r.> arr tr.Mt.d in ( aii;..liai. -ni.lt.'i-, ati.l m.ii'i.. Cana.liai. ..n- aiv
Ir.'at.Ml ill f,,r.iKii Mii.'lt.'r> h.'t.iin- ..l.taiii.,! .lindly in.ni Caiia.liaii
>in.ll.i- make it p..-.,il,h. t„ ,„,||^,. ,„,,,„,r alh.waii.'.- f.ir in.tal i.. ..v.wv.l
111 raiia.la tn.iii ii!ii...rtr.| ..r.>: f.tiini ff..iii the ronicii Miicllc- Ircaliim
th. nr.at hulk ..f til.. .•\|)..rlc<l ( 'aiiii.liaii ..n- at.' a!-., availal.lc. There i<,

h.iwiver, a -iriall ipiantity of ..tv .xpnite.i t.. f.ininii -iiielters f.,r whi.li no
(liP'.t return i. availaM... In Hum. ea-e- tli.. .-..i.p.r iveoveiy i- a-unied
to l.e that f.ir whi.'li payiii.lit ha- l.eeii ina.le l.y the -ineit.'r.

Sin.c l".Mi'.»ihe-tati-ii,-puhli-li...ll>y the •'•.•.l.tal D.'partni.nl ofMin.-
hiiv.. I.e.ii .•.mipile.l tr..iM the-.' -iii.lt.r return- an.l hav.' 1m...|i on a unilorin
l>.-i-i- for th.' \vh.,i.' l)..niinioii. Tli.' valu.' a-imne.l I., the output has i.eeii

l.a-e.i .Ml the av.Tan.' annual valu.' nf th.' r.'fine.i iii.lal ..n the N.'w York
Market, a- rep..rt.'.l l.y th.. l';imiii.'.'rinn an.l Mining Joiirna! of N.'w ^•o^k.
It will I... foun.l that thi- valuation .liflVrs -liuhtly from th.' inark.t valua-
tions pui,li>h.'.l ..llieially l.y the N.'W York M.tai KxehanK-', l.ul it is -up-
pose.l t.. r.'pr.-sent ni.ir.' .'losely the av.'rap' pii,.' at uhieh actual sahs tak.'
pla.-.'. It i- r.'.'.iKiiize.l that tji!.- pri.'e .|...s n.it repr.'si'nt a.'tiial valu.'-
returned t.) pro.lii.'ers within the Domini.m or to their .'mi)l.iye,'s. It

:tpp<'ars. liow.v.r, t.. !..• th.' .nily valiiati.in that .an 1..' nniiormly applied
to all [lart- of the country, an.l th.' ..»/. oji, ii In l(n<t <././,,/- n. All -etlle-
in.'nt- ma. I.' for .ire- at the |).,int ..f i)r.Mliictioii are has'.l on this valuati.)!!,

luit uniform m.lhii.ls ..f arrivinn at a settl.'inent valuation are not in use
tlir.iiiuh..ut the .'..iintiy: a!-., the allowanc.' t.. l.e nia.l.' tor tran-p.irtali.ni.
sm.'ltiii!.'. reliniiiu, an.l ..tii.'r .har^.'s, ditf.'rs f.ir .lilT.r.nt lo.aiiti.-. Tjie
diir.r.'n.'.' l.etw.'.'n th.' valtiati.ui on a r.tine.l ni.tal ha-i- an.l that ..|i ihi'

somewhat hyi)..th.ti.al ha-i- ..f valu.' at the point of pro.liicti.m, very
rar.ly r.'i)r<seiit> an am..unt wliii'h is wh.illy l.ist t.i ("ana.lian iii.ln-lry.

sin... a v.ry lar>rc p.'ri'.iitaif.' of th.- tran-portation charp's are .-..11.' "te.l

by ( 'ana.lian railways. ( hi the ..tlier liaii.l, miniiin pr.ifits. whi.h an'
in.luded in thi' 'jiit ni.iuth' valuation often n" to f.(reinn sio.k liolders

an.l are as much lo-t to Canada a< ar.' refiners' charp.'s an.l pr.ilit .

Th.' inetho.l of .l.termiiiinj; copper iiro.luctioii on th.' ha-is of ^nl.'lt.•r



itliirn- i~ Ihat whirli i- n.iw .iilniiird \,y •Mineral Iii.lu-Ii\
" and !

Iiiiiinii Stali^tical hntcaii-. I'lii' ixpiricncc 111 til r cililipi--

y iiiii-.t

iiliiipiv 111' Minrial
liiilu>ln " has -huwii iliat it i- iniprartiralil to rarrv liark tlic -lalistirai

iiivi'-.li4alii.n ui iu|i|)(r |ii'ii(lui'tii>ii tn llir nimith uf llir iiiinc' ami >in.i'

I'.MI'.I tlii\ lia>i' lakiii till' rr|i(iit- uf tin- |ii(H|iii-ir, ul' \,'fj ciiiiii.r a- icpn-.-
riiliii'j; iiKi-l iii-arh ih.' |iiiiilurtiun nl tlir iniiii'^,

'\'\tf Hiiiiaii 111 Slali~lir> ul thr rniliil Slalis ( M'lili.aicai Siirviv
riiil.i'N i-,.|.|)iT iiiiHliiriiiiM -lali-tir> fnim ilii- mini-, rmiii tjic ^nn'ltir-.

ami In. Ill llir nlimiii-, rninpiliiiu in all iIhit -i-paiair -rt- ul data. In
tlif Miiiiiai liciiiiiii- ;i|' till' Initid Slati< fur lull, Mr. li. S. Uutiir
wrili- a- r.il'uu- with ri-|iiTl tu ihr niinr irliirii<: •The mim- and
»iiiflt(r> ul Ihr i.iru'' nipper priidiici Is aif, with tVw cxccpiiuns. under the
same iiiaiiasienieni, and their prudiieliu.i i- thuimht tu he repurted un thi

same li.i~i>. In the la-e uj' mines that -hip In eusiuni nielter, ur hav-
uiil\- malliim Inriiaees and »hip their matte lur I'unver-iuii there is likeh-

tu lie eiinsideralile discrepaiiey. as the mine- ma> repurt a eu.isideraMe
(lllantity tii.at h:is nut reaihed the statie ul' li|i.-ter hy the eluse ul' the vear,

and i- eiinsei|iien'ly nut included in the smelter pruiliieiiun. ur material
Ihat was rejiurted li\ the mine- in um year may he treated liy the smellers
the lulluwinn year. This ili-erepaney i- mure pr mneed il' a marked eur-

laillnent u| pruduetiun ueeiirs at the liesinnint: ur at the elu-e ni the \ear,
su th.at there is nut the lialame ul' uverlap that ueeiir- if the indii-irv is

in iiurmal euiiditiun thruiijrhuiit the year. .\ iinmlier iif uperators repurt
the cupper in their ures and cuiicentrates un the iiasis i<\ assay cunteiit.

in uhieh ease il exceeds the smelter recovery fmm the same material li\-

the aniuiiiit lusl in smeltiii)r. ( uiisideralile cupper is recuvered liy the
Miielters frum (ire< liiat are treated primarily for other metals, the eu|)per

eiintenl hein^ -u luw that it is nut paiil fur. and eunse(|uently is nut ;ilwa\-s

repurted liy t he mines.
"

.•si.itisties relatinn to the miiier;il |)roduetiuii uf Canada are cullecteii

and cuinpiled liy the Divisiun of .\[ineral Kesourees ami - atistics uf tiie

.Mines Uraiich, Departmenl ui .Mines, Olt.iw.i. The iiu\ eraiiieiits uf the
IVuvinces uf Xuva Scuti.i. (^iieliec, Ontarlu. and liritish Culumhia have
also estalili-hed pru\iiicial Hmeaiis uf Mines whose minor duties include the
eulh-ctiuh and pulilieatiuii of st.alistics rclatinc to the mineral pruduetiun
ot each uf the pruviTices inelitiuned. A review of the statistical data
rela'iiii!: to cupper pruihii-tion furnished liy these scver.al Imreaus ni infurma-
tiuii shuws fireal diversity uf methud in cumpilinii these -t.atistics and
in the preseiitatiun uf the resuit-. ll is not necessMry to enter intu ;,

discussiun of the ditVerenl method- employed liy the pruxineial Imrcaus
in determining .and \,ihiim: their cupper production, liecaiise th -tatistics

' .\Iillel:il llhlll^liy, I'lll'.l, |i, ! (;).



nivcii ill >.ul>>.i'iiuiiit imr:ii.'r;i|ihs nf thi'. rlmpttr .irr cliicHy IIkisc roinpili'il

in llif Divi.'iiiii of Miiu-ral HtHtnirriH aiul Slali:<iio. i.f tin- Minis llniiiili

ill nitawa.

rriiir til P.MMt tlii,-i luirrau cumiiilfil its lupprr >lati>lirs frnin a iiuiiil>rr

nf Miiin-o III) twii i)f wliiili apjiiar li» liavc ii-cd tin' saiiii- nirtliml I'l.r primary
niiiijiilatiiin. In tin- larliir v<ar>' llir piitilisliiil rntiiri> pn.lialily rrpnsri.t

till" riipiHT riiiitfiit III' llii- ore iiiiniil as ilitirniiniil liy assays; in niuri'

rri'iit years alluwanri's havf brin liiailc for siiirltrr losses. Siiiie l'.MI!>,

as alreaily iinleil, the piililislnd liKures are tiaseil on smelter recoveries

anil liave l)eeii eoiiipileil on a uiiifiirin hasis for tlie whole of (aiiaila.

Stalistiis, showing (anaila's output of eopper ores prior to iKHti,

l;avi' not been eonipileil. I'he foliowiiiK latije (No. Will shows the annual
proiluction since iNHIi. The liasis on which this talile is calculited has
lieen explaineil in a previous paraur.iph. The apparent decrease shown
in lyO'J is not due to diininished production, hut to the lew liasis of calcul.i-

tion which was adopted in that year.
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Tin' ci'iiiii!- priMluclii.n nt i;ii'h ut the pi-ipviiicrs >('|i;ir;it(ly, i^ >hii\vii

<iii tlir ihrci' tiil'li- wliirli I'clldW. Ttic Idlal iinMliiclion nf Nova Scutia,

N.w Hniii-wick. and lin- ^ wkon i-< very -mall, ami in Mnnc year- no uns

i.f .-.ipiMT wrr. inin<il: nu ~<|>aiatr talilr- -liow jnu ll;f pnnlllcl ion nf ihot'

(li-i Mii» lia\ I lii'i'ii ((iiiipilcil.

iirKHK.( .

Coppir pnuliiitimi from tlic Pruviacr df (^ikIicc isalmnst wliolly fniin

the |)yrilic "n- of tin- h;a>tcrn 'I'owiisliips of l^iiflMc. Tins cs, for the

most jiart. arc fir-t tri'atrtl in aciil works to recover tlie sulphur content

of the ore; the metallic contents arc afterwards recovered either \>y a smi'lt-

inii or a leaching; pioce>s In the early days of miiiins; in liuelicca con-ider-

al'le (plant it y of the copper ores was treated for their <'oi)per directly. Tal«le

Will tiives the copper production of (iuel.ec as determined from the com-

pilations (if the l)oiniiiion Statistician.

T.\Hl.i; Will.
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'I'Ilc |-ci|ipif |i|cii|l|ili.i|l (i| (>|;t:i|i,i |i;i- liiili allllu-t uhiill;- llnln llic

llickrl-C(i|)|)i r (iio 111'
' Sllillilirv ili>llicl . Inllirc;ili\ il;iv> pliui' ti. ISM),

tlirl'i' ua.- :i -lu.'ill (U iiill el' lirli -ulphidr uri ~ I'liiiiiil :il -iMial |Miilils

in llic \v<-lrni part irl tlir l'i(i\inc'c: at inrMiil tlnir i- i-oriiparat i\ I'lv

little prodlirliiiii I'l'dili this cla^^ iit (ilf. 'I'jir lilrki'l-ciipprr dic-. o| till?

Sill 11 III I'v ili>lrii'l air riiifltcij in ( >iilariii, t ud lariii' plant- hriin; nnw in npiT-

aliiill. A tliilil plant i- Itiiii; |inijiTliil. 'I'lir malli- piniluiiil al llii'-i"

>IMrltl'l'-- all' all -hippril tn cltlirr Cinilll lir- tnl' I'lliinilU. llic ruppiT pI'M-

ihictimi nl'tlir I'riiviiiri' i- ili-ti-nuiiii'il truiii tlir a--:i\ iiiuni-- inaili- mi

till-.!' iiiallr -liipiiii'iit-. It is iiitci'c>tini:' tn imti- that tin- " Mrt;,! Firliiiiiiy;

Uip|iiit\- Art "
I'.'OT. Ilf t 111' I'l'iiN iiici- of ( )iiiariii, maki'- -pii'ial pros i-imi fur

t III' pa\ iiifiit Ilf a 111 Mill ly on i-oppcr It.")'
,
pure iiH'tal, ainl mi nippi-r -ulpl!at(!

pliiiliicrd frmii me mined ill the I'loviiiee, provided al-ot lie reliiiiim take>plaeo

within the I'lnviiiee. Tlie elail-e of the Act whieli alTeets eopper iifiner- in

• Miiario is as follows; "The trea-urer of the I'rovinee maw under the

authority of sueli refiuiatioiis as may from time to lime lie made in that

iiehalf liy the l.ieiilenaiit (luveriior in Couneil. pa>' in earh \ear to the

reliners of t he metals or metal conipounds hereinafter speeiiied, when nlineil

in the I'roviiice from ores raised and mined in the I'nivinee, a lioimty upon

eaeh pound of such metal or cumpounil so refined as follow-:

< 'lass '.\. ( »ii retined nietallie copper or on refined -ulphate of coiiper,

1 .") ('('lit per pound on the free nietallie eopper or on the ciipner eontailied

ill llie siilpliate of eopper: or on any coppei product carryinii at lea>t !>a' o

of the mi'tallic co|)per. nne-lialf cent per i>iiunil; iiut cujiper u|)oii which ;i

liounty has already lieeii p:iii| in mie form of ])roiluci .-hall imi 1h' entitled

to aii.v further liounty ' other form; and the amount to lie paid an

liounly oil the copper
|

herein mentioneil, is not to exceed in all

S()((. 11(11) in any one year. .iners claimini; the lioimt\' iiiu-i lie ,it all

I imes willinu: and prepared to t real (aistoin ores imrchased at ciirn lit market

rates. The .\ct expires on April JO, I'.UT.'

The .\ct makes no provision I'or the pavmeiit of liountie- on the Kroduc-

I ion of natural alloys of the metal-, such a- ..lonel metal, whiili are |i rod need

iiy retiniiiii- nickel-copper mattes. Thoe mattes, which contain M)-S'_" ,:

nickcl-coiiper, are at present all i Aimrted for retiniiiii.

The eopper |)rodilctioii of (Intario -iiice ISSli, as compiled liy the

Dmiiinion St:itisticiaii. is show Talile \XI\ .

' Tlic fall lr\l Ilf llic Ar!. uhiih mIm>
|
iv ividc- H>r lit nil!! ic- on rctiiici! iii''kcl anil lui-kcl

(i\iilc, inliall mill ciihall nx'.ilc. ami on white arsenic, may In' iililaiiicil mi aiiplu-atiipli to

III!" l)i'|iiil\ Mau-lcr 111' Mail'.- fur diilaiiii. Tniiiiiln, Can.nla.
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^>'"'"«*'";

^'"i}
.?"8- Osnabru.k RoxliorouRh, an.l Cornwall townships, St.,.„,.,ntounly, Ontario-by Erik Nystrom an.l A. v. Anrep. (Accompanyinc rep..rt Xo. 30.

1

•40. Surv.jy of Perth Peat B.*, Drumm.jn.l township, Unark county, Onnirio -by Krik Xvstromami .\. V. Anrep. (.Accompanying r.port Xo. 30. l

•41. '^"^"•y "f ^'^;^i" H'""l •;--'t B..^. H..l.=y and Canl.n townships, Victoria c.mnty. Ontario—by l-.rik X>stroiii an.l .\. v. Anr.p. (.Xccompanyint? r.port Xo. 30.!

•48. Magn.'toinetri,' Surv.'.y <.f Iron Cn.wn claim at Khuinch river, Van.ouv.r islind H C -by
J',. Lindeinan. Scale 60 feet = 1 inch. (Aicompuni ing reptirt Xo. 47. i

•49. Miwn.toin.tric Survey of Wesfrn St,;.l Iron claim, at Scchart, Viincouv.r island, H.C.-by
I., l-mdeiiian. Scale 60 f.'et = l ineli. (Accompiinyin)? report Xo. 47.

)

•53. Inin Ore Oc-urrences, Ottawa and Pontiac counti.s, Quebe", 190S-by ,J. Wh-I.^ and FritzCirkel. (.Vccompanying report X.). 23.)

•54. Iron Ore Occurrences, ArRenteuil county, Qu.b.c, IiK),S-by Fritz Cirkel. (Ac.ompanyinK

t57. Thi- Pm<bictive Chrome Iron Ore District of Quebcc-by Fritz Cirki'j. (Accmpanying

t60. Ma({n.'tom.tri'',Surv.i«n..tom.tri" .Surve.v of th.. Urist..! Min.', Pontiac eounty, Queb.r-by K. Lin.lcman. Scale
2UU leet = 1 inch. u\ccoiiipanying report Xo. 67.)

•61. T..poKraphi.ul Map ol Uristol Mine, P.,nti.-ic ,-.)unty, Qu.bec-by F. Lin.leiiian Scil,. 'CO
f.'.'t=l inch. (.Accompanying rep.irt Xo. 67.)

Note.— I. Maps mark.d thus • are to he found only in re|K)r's
2. Maps inarke.1 thus t hav.' be n printed "ind. pendeiiUy of reports, hence can lj<> pro-

cured separately l.y .ipplicants.
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t04. Iiiilct Map 111 Neva Sriv ia: (iyp'-iiiii- l.y \V. 1 . ,1, nniM.ii.
j

t65. Indi'X Map iif New lirun-^\^i( k (i\ piiini l.y \\ K, J.niiiNUi .\''i<iiiip..iiMim np'.i N i S4 i

tCfi. Map <itMaK.l. ilea Islan.U- (iy|.~,nM- l.y «. T. J,-iini-.)ii.
)

70, MMKnctdiiK tri' Suivi y cf \urtli.a-t Arm Ii. n haMi;i, I.ik 'I inni; imi, Niiii-irif I.-mm-i.
(Iiilario- li> I'., l.iiiiliiiian. Scali ;.'(«M'i .t ^ 1 iii.l.. A, < .mipmii\ !• n i. pm! N.i (i.;

7:'. lirunncr I'cat It. K, Onianc— l.y A. v. Ajinp. '.

t7.'!. Kuiniika I'l-at Hdh. Oiilaii.i l.y A. v. Annp i Ai...oni|iiiiiyi;i!/ .•puit \'..71.,

f74. Hrci kvilir IVat Hmk, Ontario—by A. \ . Anr(.p.
'

t7.'). Uonilcau I'cat line. Ontario- ^y A. v. Annp. i

+7(i. Altri'il Prat ]<>«, Ontari"- liy A. v. Aiiirp. .\c'i..(iii.paiiyiiii; n-pirri Ni.. 71

t77. Alfr(.(l I'.al H ;:. Ontaii.,: Main Dil. 1, |.r,(ili--l,y .\. v..\nn.p. I

t'X. Mapcit A>lH.>t,>-. Hccinii, I'n.vin.-.. of (^M.|...|.. I'.»li)--l.y Frit/, ( -irkcl. ^la,.' I i!iil,.= l im-l.

(.\cc(niipan\ ini; r^poiT No. tiH.

t94. Map ^howiny Cobalt, Cio\v;:anila. ShiiiidirTrfi-, anil I'orcupiru. di-tr iris- li\- ],. H. ( -.'i-. 11, >(

i Accoiiipan>'inj: .Siirnmiiry rcp-irt, I'.tlO.

.

"J.5. (icnc'ial Map of ( aMaila. wint; Coal Field-. > .Arroriipanyini: rip.irl .No. s:! l.y i.)r. I. H.
I'orti.r.)

•IMi. Ci.iicral Map of Coal I'ii'Iils o' Nova Si-otia anil N«.iv Hriinsvvick.

N.i. s:t-l.y Dr..I. H, I'ortir. .

',V*'CorMjtan\ii,i: o-j .-r

I

*\)7 . Ciencra! Map >lio\\inir ( oal I irid- in .\!lM-ria. Sa.skatclit'waii. a!:(i .M;tMiioi>:i, . .\(..'onip:iri\ in..i

r(.poit No. .s;i- by Dr. .1. It. l'..iicr.

"M. tic.ncral Map of Coal liclcls in Iiriti>li ( olumbia. .Vcconipanvin!: n p .rt No h:;- !.\ [)r,
'

J. It. Tort. r. I

•1'9. Cicncral Map of Cijal l"it.l<l in Yitkon It rritorw ' .\c('ornpari\ itiL' r..p.i't .No. s;;-- b> Or.
J. It. Porter.)

tlOi'i. Geological Map of .\u,'tin ltro(.k Iron Itc-iriim 'listri.t. ii.ithui-i i.»wn.'!iip. C.ioue.'ster

(.<mnt>'. N.lt.- by I,. Lindetnan. Seale 400 feet = I ineh. i.V.rompan:. iimrep.irt No. lO.'j.l

tl07. MaKnetoiiieiric Survey, Verlieai Infi'n-ity; .\u>tin Hr.i.ik Iron H. arjii: Di.-ivM- by K,
I.indeiilan. Seale 400 feet = 1 ineh. .Vceompanyiiit' report No liu.

•lOS. Index Map sliowini: Iron Iti'arini: An a at .\u-.iin ltrook-l.\- I'.. I.m l.-m.-in. \icoii:|)aiivin>;

report No. lOa.

•112. Sketeli plan .sliowins (ieolo^y of Point Mainain-e, i)nl.-i.y I'r .i(r»..i A. ' . L;.;e. .-^eale,

4.000 feet = 1 inch. I.Xeeoiiipanyinc rep.irt No. P.l.i

tll3. Holland Peat Bod, Ontario- by .\. y. .\nrep. i.\oi...;pp.in,\ init repnn N. . l.'d.

•llij-i:!". Mien: Township maps, (>i:tario and (iii.bei— l-., Huul: .•~. ile ^chn.i.l. .\ec.<.iiipa:i>in(;

report No. U.s.i

tbtS Mica: Showini; Loialion 'if I'rineipd Mine- riml (iceurn nee- in tie (,)ueb. e Mc'i \rf a iiy

Huk'i .-i. de Si.hiiiid. S(.a!e :i.'.l.') imle-= I inch. .\ .e..iiip,in> au' rep .rr No 11-

tl3'J. Mica: Showing Location of I'rineipa! Muie- .ui.l I 'r umnce- in the iititun.i Mna \n.a-l>y

HukIi S. cIc Schliiid. Sea'e ii-ll.') iniie-= 1 inch, .\e(...iii;ia|..v inu rep.it X.,, Il.v.

tl40. Mica: Showing Distribution of llie Principal M;e..i i ic-iirienc- in 'io. D.ii.inion <' i A'tuhi

by Much .S. de Sdunil. S -ale H 'i.'i nii:cs = I ine:,, .*.,e >!npaii\ ii.K ::.p.irt N ,!•>
'

tl41. Torbrook IronHeaiind Di-tnct, Annaiioo- eonr.iy, N .-,-l.,\ Howells i-v^-rhri ,•. ,~i 'il. JOO

teet = linch. (.Xceonipanyini; repot t N.lliJ

tl4(i. Distribution of Iron On- .-^:inds of tlN- In>nOre I),.po- i-.m 'iie .Vort;. .~h.neof li e liu. r .in.l

tliilfofSt. I.awn.nc.,-. Canada--by Ue.) C, .Mack.- /;.-. Scai.- lOOitule-- 1 m.ii, \r, :.„;

punyiiiK ri-r.irt No. 145.

Note.— 1. Maps itiaiki.l :lius • an- t<. be foun.l only ir. n-;i..rts,

2. Maps niarkid thu- • liiv.- I., .n prm',.! m.l. |m 'cl.-ntl;, ..f n-p. r'-. !i.-n.-. -.ii; ..- pr.

cured -epara:.-ly b.\ app;iia:it-.
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