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LETTER O^ TRANSMITTAL

Tki' llimimrttlr William Hlmm,

illmltlir of illmt «/ Ihe I'mrlmr „f ttrilith Vnlumhit,

VM'trii.. U.r.

Hia,— After preltuiliinrr p.irr<<»|»>iiilfi«'" In Janmrr and FMirunry of ibn pr"»i>iit jfMf,

I rtHvlvnl Ifltfr from Mr. Win. Kiwi Ito rl«.m, iliitwl May INlh, In »lil.li b» ii.Iip.I whelbi-r

I cmlil uutkt' an Inventlgallon of Uw frit«lhi;ily .>f •»i«'ltlnK your niiiuni-llti' nt<m In elM-trlc

fMrniiciw. pnivliM Ihiil r^rtaln Itifornintlon. »nili n* IIk- "|>»""'t'y- 'lunUt). ""'•' »•»"• "' "'" """

ori'K iiviilltthli'. wiTi! furiilKlMil to nif. I ri'i'll"! liy Irlvurnni ami liMtt-r of May •.tllh, offt'rlnn

i.> lUMlt'rtakc Ihf Invt-ntliintlon. ami nwlv.Ml ii tel.-Krnm from Mr, ll.il«-rl«.Hi. diitwl Mnv ;*>*li,

ItiKlrm-lliiff to priKi-fd wllli tin- lhVr«tlmitlon.

Mr. HohiTixin'" tfltMiriini wn« fonllrmi'd liy ii l>'ll>'r ilatitl Jum- -••Mli front »'
! .clal

H.'cri't«ry. Inforinhii: m.- lUat I had Iuhmi ii|i|M.liit.Nl l.y IIU Honour tin- I.I<mi(€mibii lor In

Council to iNirry out tbi- lnvo»tl«iitlon : my iipiMiInt tit iIiiiIok froiu Juiip .'ith.

I li>ft Montri">l on Jutio ."tli. n-iii'lilim Vlrlorlii on .Inuc UMIi. imd ili'viiiitl tnywlf to IUp

liMiulry from tlm' If until July i:itli. wli.ii I l.rt \ luwouv.r for Montniil. TliU tlim- wan

•jH-nt nioKtly In \ ii^rln anil Vancouver. I'nl fnurteeii tluyH wi-ro occniiliil In ii vl«lt to San

FranclNOo ami lli-roult. fallfornla. for tlio pur|Ki«.. of ii«.i'rl«lnln« tlio prourc*" tlint liiiii lu-«>n

made In the elwtrlc Kiiieltlnu In that locality. I «l»o vl»lt«l Xaniiluio, nt your reipuwt, to

tn«|tt-ct a priH-i-KH for the proilucl Ion of chiirmnl.

A dupply of cheaii elwtrlc power U an ewntliil omntlon for the eUstrlo Mnielllni; of Iron

orem and I made ciireful liiiiulrh-» with reitiird to thU. The i-iwer compiinles In Vatioouver

were unalile. durlnn my vl»lt. to itlve me dellnltr Information on thU |Hjlnt. but I undcrxtood

that iHiwer could prolmlily In- pr.>v:ded at alioni #1.-. [per ••ItHtrkiil hor»e power year: a price nt

which It iieenipd [wkhIIiIp that electric Hmeltliiir onild he undertaken oommerclally.

on IhU umlerntandlni; I miide n thorough Invest luat Ion of the other elennntu of cost aid

of tlH' moMt elllclent melhodn for mneltlmt Iron onw umhr the condlthmit exlntlii.- In l«rlll«h

foluml.la. and came to th.} conelUHlou that electric win-ltlnu would lie poiwllde under thi-ao

condltlonx.

On HeptPiilier IHth. when my ri|tt>rt was nearlng co- olptiun, I recelvisl a letter Informlna

nio that the charises for electric i«ower would he nearl' « i.ie llirure I had atwuim-il In my

calculatlonH. ThU chiume not cmly altero verv "r.-ally i «t of pltf-lron tilalni-d hy ehflrlc

gmcltlng, hut bnH caused a radical alterailo^; of lo- chara of my reiwrt. Vnder thU chnngiKl

condition the electric xmeltltitf ot Iron or'^i li> ixi-t ;iK melhodn l« warcely |H)«illilt'. and the

only r. nialnInK o|ienlnil. unless cheaiier power n I" ohlalnml. In l>y developing a new procesx.

which .«is lately come (o my notice, ami whi 'i ••niieiirp' to lie more ec. nleal than the usual

nn'thodn of eh-clrlc smeltlmr. o. :iosi«ltilllt.\ 1 I ,• ,-l.'Clrlc wnvlllni; of Iron ores In ItrltlsU

Colunilila. usinif power from I ;
-"selit i-onrr of supply, would seem to delHMid on the

RUCcesHful dev€>1opnu-nt of I his iieft pi-ocess.

I iK-ii to iiulimlt herewith the rciiort of my Investigation.

I have the honour to ho,

Sir,

Your obedient servant,

Altki 11 STAnsrir.iD.

ilcflill Iniveinllii. Monlnal, yovcmlxr lllh, lOtS.





INTRODUCTORY.

EXTRACTS FKOM ("OHRKSPOXDKXCK KKLATIVK
IXVKWTKJATIOX.

TO THE

Dr. Altml stiiiin/lcUI.

ilvflill fHlvcrnllil. MoiiliTttl.

ItKPABTMKST OK MiSKH,

OtKUK OF Provincial Miskbaixxiist.

Victoria, U.<"., Mu.v isth, lOlS.

/'.(?.

Ukar I IB. Stansfikld.— I mil liislriictfd liy the Honouralilo the Minister of Mines, the

Hon. William Sloan, to siiy Cult at last mnttiTS have come roniitl so that he can see his

wa.v to go ahead with tlie liivestipitlon of llie eonimercliil feasll)lllt.v of the snielthiR of our

mu'gnetitos In an elertrical furnace, aiul he has asked me to tiiid out if .vou are still oiien to

engagement for such purpose this suimiier.

ni8 idea is that we can provide .vou with a:i rwiuisile data as to iiuaiitit.v and qualit.v of

ores available, costs of deiivering same at any given iiolnt. all analyses of ores aiid fluxes, cost

of ialiour l>y day. etc.. fuel, quality, and costs.

On this data, so provided you, you could liase your calculations and conclusions, and your

responsiliiilty would not extend Imck of the data so provided.

You would further not lie rwiulred to go into tlie MUesllon of market. It sei-ins to me that

this would greatly lessen the work exi>ected of you and your responsibility, taking much less time.

If you are still open to make Investigation. I would lie obliged if you would telegraph the

Minister or myself to that effect. ... It would, of course, be very desirable that you came

out here and looked over the ground for yourself and iudicatetl to us ill advance just the data

you would re<iuire to lie provided with.

I am.

Y<inrs very truly,

(SlgiuHl.) Wm. Kij-:kt Uobkktso.v,

I'mvimiiil iliiirraUiglnt.

Dki'Abtmknt of MirrALLrEOY,

MrCiLi, r.NivKRSiTv. May ;.'Cth, ]!)1S.

WitUnm Flat Wihcrtmnt. Hsq.,

Provincial Miiirralngint. Victorin. B.C.

Hear Mb. Uobkutron.— I am much obligiKl for your letter of the istli. which reachiM me on

Saturday niornliig, the 2."ith. ... 1 consider lh.it on the b;isls ontllneii In your letter I could

make n satisfactory report to the <ioveninieiit on tlie feasibility of snieltliig the Itrltish Colninbia

magnetites in eb-ctricai furnaces. . . .

I expect to be In New York on .June Isl, bnt I could leave Montreal for the West on the

3rd. aii<l snpliose that I should w In the first place to Victoria to confer with yourself and otliers

having informal Ion bearing on the snb.|ect. to collect all the informathin available at that l>oint

and perhaps to visit some probable location for the smelter.

I have lieeii making iiKpilries with regard to the progress of the electric smelting of iron

ores liy the Xolile Elwtric Steel fonipany at lleroult. California, and learn that this has been

given up and that the plant is now u.se<l for the producliun of ferro albiys. 1 am Informwl that

the smelting of iron ores In California has never Iwen coinmerclally successful, dne to unsatis-

factory cominercial coiidltinns. In view of this, it apiM-ars to me tliat most valualile infonnatiou

could be gained if the (iovernment could obtain i«'rniis«ion for me to visit and Inspect the plant,

and to discu.-'s with llie nmnageiiieirt the reasons wlileli led to their want of success. . . .

In a general way I can state in advance:

—

(1.) It is unlikely that the electric furnace can be operated in Hritlsh Columbia, under

normal conditions. In coni|K'tillon with the Jilast-furnace for the production of tonnage iron.



L 8 Bureau or Mines. 1010

• 1.0 put into .pecln"i^„luy Ton
"^

°'
""" "'""^ """" "«'"°' *"'' ''"""' "^'•0«<=«"'" '""'d

ou th^orieuL^^Sr/InroTo*^^^^^^^ °"""'"- •"••-^'' '^•'"^•' ->' •"»- - ""Po'tant effect

I remain,

Vours very truly,

(Slgne*!.) Alfbed Stansfield.

AN ACCOUNT OF THE INVE8TIOATION

a„A fi! I .,
'Psard to the amount and nature of the avall-.hle denoslts of Imn „,o

with resi«>ct to the supply of elwtrlc.il power, I had Interviews with v, t p tt „Mr. Eastman, and other offlelals of the nntLh Coluu bla FWtwlnnn )!
' ^^ "*"''

In Vancouver I me" Mr rie" Vn >,
'" " ""'""' °' '"'^"'*^ >""*-^' '«• «"»•"""«•

a meeting of the Vaucouvl^ MelTTr'nl. ,

"""~' "' '"'"''"" """ ^'^'^'- ^ "«-'<>««»

-f the Canadian yo:Z^:^'Z^^:^^'T7c'tZ!, '''
''^ I

'^'""'^- ^'^"'^"' *""'"«-
of the Metal Trades Vssoduion , onu I ?' ^ •'' """ •^"' ''• "•"'• *"« S<^Tetary

with regard to the snjp f .„ .r." 'iT""
"""

:°"t^"°"*'"'
""" ^'^- ^-"^"o' Thompson

I had an Interview w^l 'M^Zn^ ^"rr/r • ^r olr^^ '""
"'r'""

""-^ ''''^'•

<-„nsu...ion and pHce Of p,g.,r .nd s.... In van,^;;:;:;',.;.;;':;;:^:;^
^^""^- "• "-^'' •" ^"^

Kngin;:^;^';;,.^,^:;:'::;-
-^;;;,-,::7^,---Jl;--

o. xnr ,„ . xudhope
from steel scrap in an elec'lric fni-nwe i 1

1

J ' P'S-iron was heing ni.-.de

in r..gard to the op.;;;*: ^i. ,e " ur.;;: tTh. r,.?':^' '^r'/'"""'
""•"""' ""°""»*'""

Mr. Turnl.nll on this snl.fect

r>">'''ii« i» the district, and have also corresponded with

of .rrniv:::uv";H:;;;^;rA,3r:,;:":;":','
';:;' t-'^'-'

-'•" ^^- •'• «• "-'"-
<har«,al plant of ,l,e ,^Zmc ^r^^'nuX^^l T,

\

1' 'T"""""""
^""""" """ ""'

and his par.ncr in Van ver In reL, ', f
"'"'"''

'
»l«'> '"frvlewtHl Mr. Walter Thomas

Mr. Tho,'„as and .Mr. hZ; e v ! imen r.^^^^ ZT"' r'"""'"'
"""' '''"'" """

for coliing ,„als |,.,s I,.en ,pst™
';'" '^""*""" '''""t "t Nanalmo. ,vhere Mr. Thomas's proci>ss

rarmichat, "re^a^l'ril^^^Un t^^rrr/' wr^'vi^ ,"7"-;^ ''' "''^'-*

neaie. of U,o Forestry I.epartn.ent, with refere "' o tl^J si ,v o i Ir f .

" ^'^ '" "'

and since retorninu- tn \r,,ntre-,! I !,iv,. nl r.,i„ i , r
" "^ '^"'" '•''"•cofll-nmking.

•Superintendent of the V^^/j^r^^^^jT^^ltT.""'' '"""'' •"'""*"'""* f™" I*'- "-t*^.

from a san.ple of l>onglas iir!

'-"oratories, and have myself prepared s.m,e charcoal
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I rlKile<l San Francisco In order to meet the Noble Electric Steel Comiiany. I saw Mr. II. II.

Noilile, the President, and alHo Mr. W. II. French, the Vice-President, with whom I vl»ltc<l the
company's plant at Heroult, In Shasta Count.v. While In San Francisco I mot Mr. J. W. Itocknian

and Mr. II. K. T>lnden, of the Deckuian & Linden KnglncerlnR Corjioratlon, and visited an electric-

smelting plant at Itay I'olnt, California, which lias been erected and operated hy that coriwratlon
for the »'aclHc Klectro Metals Company. Slessrs. Beckmnn and Mnden have supplied me with
an estimate of the cost of cimstructlng and <i|>eratlng a similar plant arranged for the electric

smelting of Iron ores.

Tlie n. I,. Thane Construction Company, of San Fraiiclsc-o. have made a very extensive
Investigation of the supplies of iron ore and coking-coal on the Taclflc Coast with a view to the
estalillshmont of a large Iron and steel plant. Mr. Thane and Mr. F. It. Ilyder very generously
put at my disposal a large amount of Information on this subji-ct. I am also Indebted to Mr.
T. A. Ulckard. Kdltor of the Minintt ami Hiicnti/ic I'rex*, and to I>r. L. H. Diischak. of the
I'nlted States Ilureau of Mines, wlirmi I met in Ilerkeley. California, and to Mr. W. van Winkle,
of San Francisco, for lniis)rtant help In my inquiry. While at lleroiilt I met Dr. Trood and
Mr. W. A. Imrrnh and learne<l of their work on the reduction of Iron ores.

Mr. U. 11. Stewart, of Vancouver, heliied me in n>gard to the engineering aspects of the
report and furnished me with certain cost data In resiK'ct to the construi Ion of an ele<'trlc

smelting plant In British Columbia. I am Indebted to I'rofessor K. T. Hedge, of the t'niverslty

of llritlsli Columbia, and to Mr. E. A. Ilnggan, Editor of the Enalnrering and Mining Record,

for assistance In my Inquiry.

In Sun Francisco I met Mr. Davis and Mr. M. II. ScUiiap. , of the (ieneral Electric Company.
In Vanwuver I met Mr. H. I'lm. Manager of the \'ancouver olHce of the Canadian General
Electric Company, and I liave corresjionded with their head otllce In regard to electrical

equipnii^nt.

I wish to express my indebtedness to all the gentlemen named above as well .ns to some
others who have helped me In obtaining the very varied lines of Information that are essential

for the preparation of even a preliminary report on so complex and dllllcult a subject.

After conclciding my Investigation on the (^lilst. I left Vancouver on July Kith, arriving in

Montreal on the ISth. Since that time I have been occupied wllh the pn'paratlon of my report.

While in Itrltlsh Columliia I endeavoured to obtain from the |i<nver companies some definite

assurance with regard to the ])rlce at which power inuld 1h> supplied to an eleclrlcsmeltlng

plant. It was not, however, until Septemlier Ultli, when my report was neiiiing completion, that

I recelveil a letter containing the terms on which power could lie oiitahied.

ixTitonrcTiox to thk. rf-pokt.

nie object of this Invesligation and rei.ort is to determine the connncrcial feasibility of

smelting clectrlcHlly llie magnetite ores of British Columbia.

For this purpose I obtained information witii regard to the supply of iron ores, electrical

power, charcoal, bibdur. and other necessaries.

Ea-ly in the iiivcsllgalion it apis'ared that elei'lric- power niigiit be obtained at such a price

that eU^tric smelting by the melbods now in use would be comuH'rclally iiossll)le. I therefore

investigated and discussi'd carefully the t.v]H' of furnace and design of plant that would best

suit the bi<-al re<pilrenients. and jirepared estimates for tlie cost of such a plant and of making
pig-lron on a scale determined by llie present requirements of the rniviiice. It now appears

that electric power cannot, at pre.MMit. be obtained at prices that will permit of the use of the

usual electric smelting methods; but T am presenting the results of my investigation along these

lines because tliey are needed to show that the process described woiilil lie too costly with power
at this higher price, and because it Is possible that, in the futim\ iiower may l)e available rit a

lower price, which would then permit of operations being undertaken.

In view of the very high jirii-c aske<1 for electric power. I have [laid si)eclal attention a
new proc(>ss for producing electric furnace Iron which offers possibilities of a decided econ- iiy

as compareil with standard methods. I have presented the available information and ma<ie

estimates of the cost at which iron may possibly be smelted by these m«'ans.
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ELECTRIC SMELTING OF IRON ORE.
Tills 1)88 iHiMRcd tli<* t>x|ii>rliiii>iitnl stago and Ih In oiicriitlou (i>nuni'ri'lnll.v i>n it liir^sc hciiIc

In Sweden mid pluewliere. Tin- iinKliict of tliU nin-nitioii In a »|H>i'lal i|iiiilil.v iif lili;l>-uriidi> Irmi

wlilcli <<(iniiniindH a lilislier prloe tliiiii ordinary blast-rnriiacc Irmi. ami tin- (('Ht of productldii

l« In general tiMi IiIkIi to allow of i-oiiipetitloii at i^inal prl<-e» with the hlartfiiniace prmUiH.
Carlionaceoim material In ne<KliHl. even in electrlr fnrniHfs. for reihiciiiK the Iron ore to iiM'tal,

and for this pnrpoBe charcoal In preferahie and U generally lined. The el< ciric fMriiace that has
lie<ii adopted for the coiiiiiiercia! HiiieltliiK of plc-lroii In that of Messrs. i;i'<-lro-MetaIs. Lliiiittil,

of Sweden, which may he reaarded as the standard. Tin- plc-irini noriiiiiily produced from thin

fnrnace, althoiiKh iiiinKiially pure uikI coiiiiiiaiullnt: a hliih jiricc. is a wliite or low-»illlciHi iron,

niisnltalile for nse in the ironfoniidry. The otlliials of tlic Swedisli company consider that a

foundry Iron can he made liy these furnaces, thoimli at a snniewliat hiuher cost, hut I have nu
evidence tliat this lias lieeii a<-coiiipllsiicd in rejinlar coniniercial practice, and the .\ohle Kleetrle

StiH'i Couipany. which Kiiieltcd iron ores ch'ctrically lor several years at lleioiilt. in California,

was uhiiceil to adopt a difTerenl tyi>e of fiirnace for llio priHiiiction of foundry iron, I consider,

however, that the Kleciro- .Metals fiiriiaie could he used for liiis piir|iose liecauso any low-silicon

iron oonid lie made siiitahle for foundry use liy additions of ferro-sillcon ; hut coiislderaiions

wlilch will determine the liest type of furnace for use in Ilritish Coluniliia are civeii later In

the report.

KACIMTIKS FOI{ Kl.KCTUIC SMi:i,TI.\(! IX nillTISII COUMBLV.
The essenrial conditions for the electrU- sineltlnu of iron ores on a commercial tw'aU' are:

A supply of hi):h-),'raile ores at a rc.isonalile jirlce. an ani|ile supply of clieap electric power, n
suiijily of charcoal or other fuel at a nuMlerate prhe. a supply of lalionr at a nuMh-rate [irice.

a suitahlo location for the smelting plant, and a sulllcient niaiiiet for the rcsullini; Iron at a

rather hlKli prlciv Tlie sitiiatl<Mi in Hrltish t'oliimhia may Is- considered under liiese s<>parale

heads as follows:

—

InoN Okk.s.

The iiiforiiiation furnished to iiie hy yinir ollicials shows that the ir<Mi-ore de|H>sits of llie

Provlnw have not Ijeen opened up to any extent, hut that It i.i safe to assume lliat adopiate

suppilj-a of ore of reasonalile richness and purity cm le oi)talniHl at easily accessllile poln's.

Tiu'scores are chiefly inaKiietites. and on tills account an' uiidcsiriiMe for use In the lilast furnace

except In admixture willi other ores; iiiaKneliles are. h()wcver. quite siiiiahle for treatment in

the electric furnace. li aiipiars lIuU the ores are not of vi'ry iiiirli iirade. Iput that a supply may
lie exiMxted to contain from ."id to ."p." per cent, ot irmi. Tlie ores are practically free from plios-

Iihorus and titanium, and llie proportion of sulpliiir c:iii prolialiiy lie kc|>t as low as il.l inr cent.

The ores under consideration are also inactlcally free from copper. Voiir ollicials estimate that

a supply of ."i(l.(MMl tons per annum of ore of Iliis Krade can he delivered at a suilahle sinellcrsite

at a cost, iiniier present conditions, of alout .*4 per net Ion. whicli winiid lie mach" ii|i as follows:—
Miniiitf .f l.."iii to S-J.<;0

I.oadiii;: or Iramminj; i."i t<i .ilo

Frei«lit (hy wa'cr) 1.00 to l..-|0

rnloadiiiK -'> cents

Royalty to owner* ."ill cents

Tot.il cost at smelter W.iHi to .f4.10

From the Information at my disjiosai. I feel satislled tliat these ores can Ire s.... .e«l

electrically for the iirodiiction of a liiirh-grade piii-iroii. For the prorluctioii of mie ioiu; tout

• I'slnir a rovalty in this cstlnialo rcmovoH 111"- noi'd of consiilcrliii; tho purolmhc 'if au lrnn-mln*>.
f hitnn ami shnrt Ttittn.— I-iK-lron Is soM liy lli»' lonir or irr'iss ton of l\::40 lb. nttt onlv In Kn^lanu

anii I'anada. luit In thi" fniti-d Stati'i*. and I Imvp confornicd with this custom In iiyv " rf'port. The
HiippUcs nt'f.tii! fm- Hini'HInir. silfh as Iron orp cbarcoal. t-oal. an-l cnlcp. arc soiil In H.-ilish I'oluinhla
li.v llif short or ni-t Ion of :.'.*hhi Ih.. and the iisp of this dual systi-ni has ni-ccssartly ctinipllcatpd thp
palculations In this rcpori. The sUlia:lon la further <'ompllfatpd ht't-ansc. In Kovt'rnmt'nl it'iMirts. pls:-Iron
Is pstlniati'd Iiy the short ton. and in n'lrard to pltf-lron quotallons in Ilrlfish rolnmhia If !h BOinptlmea
dllflciiU lo say which I.in l!< inicndiil. in swcdcn a iiior*' conylsicnt sysicni H followed, -is the iilR-lron
and all the neccK^ary siipiilies are measured hy the metric ion of l.mMi kklo;;rnnis. or u'.2o4 Ih. This ton.
which may he asaiimed in all statementa of the Electro-M, tals t'ompany of ttmt country, can lie tulien
without serious error to l.e the aame aa the long ton.
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of plK-lroii nlmiit 2 net toiw ,if r).-,-iK>r-cciit. on- woiilil l,o nwHVMl. 8o that tlu- ore would cost W
per long ton of plRlroii. In vl.-w of tia- doniewUnt low grn.le of the ore, llie .out of iimelting
per ton of prmliict will 1... riilluT liiKher tlmn U nxinil with the SwwllKh ore*, but thli inay
perlmiw he reni«lle<J liy the uxv of umnnetlc coiuentrutlon.

El.BCTHIC roWER.

nrlllxh Cohmil.ir Is well i.rovldiMl with wiit.T-iH.wiTs. and ninny of Ih.w run he dm ,pod
cheaply for the us., of eI»«ctrlo-»ni..|llnK mid slinllnr Induslrlex. fonuN-tent engineers have
assured me that Home of tluw pc.wrrs In n<C'es»lhU. localloim can he dcveloiied at siu'h a cost
as to yield a contliinoiis eleHrle.il horw-iMiwor for Kiiii'lllni; at a cost of »10 iht annum. This
figure Is. not much higher thai, ol.t.iins In Sweden, and It n depeiidahle sn y of power can l>e
secured at this rale It swms ali t certain that nii eU-clrlcsmeltliiK Industry can he undertaken
ppoHl.ilily. The consnmptlon of jKiwer. uiidiT coiidltiMiis ohialnliie In Hrltlsh rolunibin, would lie
betwwii 0.4 and 0.." of a horsepower year per Inn of Iron produced: so that the cost for power
should 1«' Iretwwn $4 and W per loiig ton of plc-lron. .Sime .H.tHK) or !»,000 horse-iKiwcr would te
needed for a dally iiro<liiellon of .''lO tons of plgdron.

In view of the desirability of prodiKliiR pitflron at the earliest iwsslble time, and of the
diffloiilty and expense attendlnc the develoi.ment of waler-ipowers under present conditions. It Is
highly desirable, If not iiiiiu'rallve. that an elect ric-s Itlnc Industry shall be supplied. In the
first plaw, frov.i imwers that arc already developed. The Mritlsh roliinihla Klectric Hallway
Company has surplus iKiwcr wliicli mitflit be emiiloyed for this purpose, and I cathered from
the ollUials of this c pany that they could possibly siijiply such jKHver at »V, \h-t horse-iwwer
.vear, a charge which apisared to nic to be the blyhest that the Industry could supix.rt. Under
these coiidillons the cost for power |ier ton of plc-lron would 1k' between J(l and ?7.."iO.

SUwv returnlnK to .Montreal I have recclvinl a letter, dated .><cptember 12lli. from the general
niana;;er of ilils company. Informln)! me that coiidltlon.s have changed since my visit, and that
they would now have to cliar),'e bl;:her rales. They would lie wlllliiK to make short-term contracts
for from S.fKM) k\v. to 1(i,(HH) kw. of elrelrlc jHuver In Vancouver District for restricted service
during the peak-load jKTiods at a rale of fl.." cent per kilowatt-hour. This charge would amount
In effi^ct to at least ^L'7.>«l per horse-power year anil would represent a charge of from 1^11 to
iSH per Ion of iron. They wonlil jilso olTer L'.fKH) kw. of power on Vancouver Island at $1.') jier
horse iMiwer jear for a short term and siibjtM't to peak-load reslrlctlon. The projiosed charge In
Vancouver is. I believe, altogether t<K> high to albvw of the < iniercini producllon of pig Iron
by present melboils, except perhaps on a small scale as a temiiorarv o|ieratlon to lake advantage
of the present blgb price of iii«iroii. The supply on Vancouver Island, besides Its uncertainty,
is too small to permit of jirolitable operation.

ClI.MlCO.VI. ANU ("OKK KOR ItKDlCI lO.N.

For the electric smelling of Iron ores a s\ii>ply of I'aibniiac-eous material Is needed for
redniing the iron ore to metal. For this purpose cbarcHial is generally used, although coke Is
empIoyiMl to sonn' extent. Cb.iri-oal is preferable to coke on account of ils greater purlt.v, as a
higher graii of pig-iron can be obtained by lis use. The use of charcoal is more satisfactory
also from an ois^ralliig ^oini ,4 view, ami Ibi' consumption of power Is gri'ater when coke is

en.plo.ved; a jiroportion of oke can. however, be nsi'd williont dilliculty in admixture with
clianvial. The consumption <pf cliarco.il varies with the grade of iron rc(|uii-ed, and the t.viie

of furnace eniiibiyiMl. from alioni («.l to 0.."i net tons of charcoal per long ton of pig-iron, so that
2<i or 2."> tons of I'baicoal woold I e ncedcil daily for an output of ."O tons of pig.

In the Coast distriits of liritisb Colnniliia there is an abundant supply of timber from which
charcoal can be nmcb- suitable for use in eleclric snieltiiig. .\t prisent there is ikp considerable
charcoal iiidustry,_and the small i|iiai!lilies now obtainable cost as much as Sf'M per ton, a figure
which would Ih' prohibitive for the electric smelting of iron ores. In view, however, of the large
amount of waste wood produced at some of the large sawmills. It ap|)(>ars reasonable to suppose
thai a weil-ib'simivd charring jilani can be erecci^d that would utilize this waste material and
deliver charcoal to the smeller at a cost of from $0 to $8 per net ton ; estlniatiHl on the following
basis :

—
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The clinrjto iK-r ton of Iron woiiUl tliim lie IiHwitii lfJ.»<t :iii(l I?!.

With n-KiiM to the iii.Mho.l t.. l.e oinployr.! II .i.ii.v !«• Hlat.Ml l.ri.-tly llmt the Pons...

tlr whUh vvonl.l i-rolmlily ti.i.Mllulc Ih- Hmpl.. ii.ply for .Imr.'o.iliiiaklnu-. .I".'m not fiirnlsU

I,v'.,,r.«ln.-IH of H»\UihU- -i-mllty an.l ..nantlty to wurnu,. the f elaloraf nTiho,!. for their

rin^overv. IMu.rcr.al shonl.l therefor., he le In large kllnH. or in w.n.e npi-llaii.'- «hUli might

he.IevWe,! I., ehar the «-.M»l-wa»te with the niinlninin a init of han.llahonr ;
In either ease a

iiarllal rei-overv of l.v-iiroilncis conltl he niaile at a nioilerate expense.

It .lo-s noi appear that (^oKO ean l.e pro.lu.'.-.l from Iliili-h CMlnnihla coals at a pri.e that

wonl.I le aM low a» thai of ehareoal: an.l xmU-yn tlu- .t.ke «as ,le,l.le.lly 111.- .lieap.T per ton It

woul.l IH. n.oiv e.-,non,l.al to nse .Imreoal. Coke \m;-y.v. howev.T. .an i>roliahly he ohialne.l for

a very nominal rharge. an.l .an he «s..d In a.lmlxture «itli . Imrc-oal in eases where extreme

purity of the piglron I* nol ileslreil.

I.vnoi B.

The !..'pai-tment «t f.ahonr has furnishe.1 me will, a statement of the snpply, nature, ami

eoxt of lahour In Itiltlsli Celumhia. from wlilcU It appears that laho.irera are fairly plentiful

ami receive n.'arlv .«l a .lay, ami that most ski 1 men are sc are.' at alu.ut .ft! a .lay. The cost

of lal.onr per ton of product will .lep.'ml very larg.ly ou the size an.l output of the plant an.l

the nature of its .Kpilpnnmt : hut It ai.pears llmt in a fully e.piippe.l plant making ahout .A> touH

of iilg-lriui .iallv. Irsi.hs sLm'! ami ferro-alloys, the cost of lahonr might U- from !!!4 to ?.. per ton

of Iron- although In the inillal stages the laliour cost woul.l .crlalnly he higher. p.Thaps In

Ihe order of .f7 p.T ton of Iron. The maun.T In whh'h these figuics are arrivo.l at is staled

in the .\ppeMdlees.

I OrATION Koit Smki.tino IYant,

V plant for the el.<etric smelling of lr,.u ores slnmid he .onveidently silual.'d with respect

to Ih.. -nppli.'s of ore, . >al. and .Hhcr r.ipiir.'menis . it sliowid als.. permit of .h.ap dcllv.-ry

of th,. iron an.l olhe.- produc.s lo n,ark..t. The plant must he pla.v.i as .N.se as is nmyenl.-nt

to th.. source ,.f .'lectric is.wer. so as to h'sseu the cost of transmission. Wlu^u a satisfactory

supply of power has he.'i. sectuvd. it will douhtl.ss he possihi to ohiaiu a sm..lt..r site within a

reasomihle distance of Ihe jh™, ,-slatiou and locat.-d «u tide-water, so as to provide for cheap

.h.llverv of supplies and prodmts. .V jiiant lo.aled n.-ar a centre of populalion. smO. as \an-

TOUver" woul.l hav,: advautag.'s with resp..ct to lahour and general supplies and nearness t.)

markets, hut Ihe provision o, an adi^iuate and di.'ap supply of .l.rlrU- i«.wer. iron or.-. an.l

.•hari-oal should he the delcrmining consideration.

XlAiiKi;r lOK I'lc-IBON.

For Ihe puriM.se of this iviK.rt I have limited my Investigation to the market In Rritiah

Columhia Itself, though .i moderate export market may he ,h.,eiup<.d later. The lavseiit c.m-

snmpti.m of pig-inui is only ahout in hms dally, hut It app.'ars that the cmsumptiou h.is hoeu

serionslv limited \n- the extr,.ineiy high i..i,..s now ruih.g. a.nl that if a supply of iron h.-comes

availahlV at a mo.hrat.' price a .onsumpti^.n of liO or :M) Ions may he expected. This amount is

too small U< p..rmit of ..eonomical op.T.-.tion. and 1 w.mid therefor.' recommend, if a suitahle

snppiv of electrh' iM.w.r can le <,htain.'.l. that a |>lant l.e .onstrmted to produce, say, '.'.. Ions

.ladv'of foumliT iron for sal.' and a further H.-. or :U. tons of low-silicon Ir .n for conversion u.to

st.H'i. 1 have not investigated the market for steel in any .letall. hut apparently a suflicient

market for tliis product could he found.

The l.riccs of foui.drv iron in Vancouver have varied recently from nlmit ?!,0 to $.S0 p.-r

long tm. ISefore the war the prlc was around ifL'.".. It se.'ms nnilk.'iy that the price for Koo.l

foinidrv iron will fall nui.h l.elow .Vi.". a le»g ton .luring the u.'xi few years. In inr.sr localities

ehH'tric smelting .leiM'.ids for its .-..mmerdal i...ssil.ility on ol.tainiug for Us pr..dn.'t a higher

price than that of or.lim.ry f.mndry iron. I tind that at pr.'sent there Is scarcely any .lemaud
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TVI'K OK KlIf.NACi: TO I Si: KOIt KF.IXTItIC IltO.N s.MKl/nx*!.
<.f eo.isidei'ahle impoi-ta.ice to this invesll-.-.iloi, Is the det,.nnlnallo.....„ m'".''"'
';"";•'"•• ""l"...a.K-e ,o tn.s inv,.sll;;:,||o„ Is the defnahmllo.. of II., ,st

.oul ahle ty,,e of el.^trie f.,.-.,ace. This Is in.,K.r,a.,t ,.ot o,.ly f„r the ,.nid:...ee of those who ,nnvnndertake the es,a.„ish,„e,.t of an eie,.,rl,..s.,.ein.,« pian. i,. Hrl.lsh Coinn.hia. h-.t o ,' o ,er
° "'•'•';" " ^';"""'>- ™"- »-•"•- ^-r .1- .OS, of ,l,e , t and the eos, p..r to, l"

Iii-i«l,.cts. In onliL.e the sil.iali.... is si.l.sta.iliaiiv as follows —
(I) In .swede., the tl.-n. of KleH.-o-.Metals .of I.ndvika a..d I.ondo.,) |.„s develo,H.d a U^H>o e .H,rK-.s,.,el,i..« f,„..,a,.e which has p.oved very sa,isfa..,o,-y for the prod...-, f .,w-slll"npl«-iron ro... ,he .Sw.hIIsI. ..res. Th..,.. a.-e now seve,...., of ,.,.,s.. f,,,-, „,. a, worl i S«

ra.,.i.,«
., size tro... 2..H«, kw. to .-,..nh, kw.. a..d ., few in Xorwa.v. .Swii.erian.l. „. 1

'

This is. as far as I a... awa.-e. the o..ly ty, f eleelri,- fnn.a.v tha, has ever a,t«in„l c,nn...erc'l"S.Kress In th." prodncthm of piK-iro.. fro... Ir.... ..res.
t'.nn.nerclal
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The fnrnnre In clniiUr lii liloii ami In provl.liKl with a tiill Black. In which Ihi- »r» In l>i»-

htMit*^! ami imrtlally r«liii-«^ lii-fiiri' It PiiterH the HiiifltlKit chiimUT. TIiIh rc<hictl<>n of the or*'

Ik ahlrd by a iiichaiilcal clrciihitloii ..f Ihf furiiact' kii«'h. which arc wllliilriiwii from the top of

the Hhiift. frml from <liiMt, anil then l.lowii thronuh liiycrcM Into the MiiM-lllnitclmiiihcr nhovc lh«"

on-. The icaovn l«Mi>im' hcntwl at tl.l» iH.hit. ami pnMBliitf up the nhnft Ihev heat ami re«lm-e

the on*. The circulation of the nawx alMo nervcn to cimiI iiml protecl the arih of the mncltlllK'

rhamlier. Imt, on the other haml. It Imrcmw Kllithtly the coii»nmptloii of tl lectrinleH.

(»n acconnt of tlnw HiMilnl fcuhircr. the Klecln>-Mct.il« fiirnac.- ukc w.niewhat 1.*h charcoal

than n clmpler ty|H" of furnace, a <lllTerenoe of. Hay. om-letilh ton iH-r ton of pl«-lron. and It U

iK'lleviHl to Hxe less iMiwer. The avinif In chiircml h proluihly more than offKel l.y the need of a

iH-tler ipinllty of charcoal, which Im r.'mlcrcl n.ni'HWi ry hy the uxe of a tall »haft. It niUHt !«•

lMite.1. however. Ihat the uxual product of the KI.'Otro-MelalH furnace I* a while pltr-ln.n »nltalile

for chllliHl caKllniti. or for »te.'l-mHkln(r. while the need In llrllUh Columl.la would he largely for a

foundry Iron. Then- dm-* mit a|i|H.ar to lie any evhhnce that the Sw.hUhIi furmice» have Im-cu

UHed rcKularly for the production of foundrj- Iron, and there neenin to he Home douht reitardlnit

lh«'lr HUltahlllly for IhlH puri)OHe.

(2.) .\u IndelH-ndent development of eliHtrIc Iron-HnielUmt took place at Ilcronlt. Shanta

r«nnt.v. Calirornla. where a dciMwlt of very pure maanellle han h".n wmcltcd electrically hy the

Xohle KU<'tric Sleel Company for the pnMlnctlou of foundry Iron. ()iH'ratlon» were ntarted In

\{»t^ hy the late l>r. Ileroult. who Imllt a nlmplc n-clancular rnrnniT havhm an arcluil riK.f. and

ore-chiiteH In which the charge could he iireheali-<l. .Vh this furnace did not prove nntlsfactory.

a Hhaft-fnrnace of the Swedlnh lyiK" wan Irlcd. Thin wan alHo nnnatlnfactory. and the nianage-

HMMit revert«-d lo the rcctantfular type with ar.hed r(«.f and with charulmr-chnteH. In whi.h.

however, the ore was not prehca|p<l. It wan claln«Ml at the lime (l!>i:i) that hu.'.wh had l.ivu

ohtalnwl with IhlH furnace, hnt nothlnt' further wan pulillHlied aliout It. ami I tind that Itn uw

wan diHOonlinncd ahont four .vearH a«o. The plant 1h al prenent emplo.veil Holely for the prmlnc-

tlon of ferro-nlloyn. InMnune the prhv now charaeil for eli-clrlc i«>wer. the cont of charn>al. and

the cost of trauHiHirtntlon are all ho hl(th aH lo render ImpoHHlhle the conunerclal production of

piK-lron. I am of the opinion that we cannot accept the work at Ileroult an an arcuinent for

or aBalUHt the lyiH' of furnace that was uned there.

(3.) Another fnrnac(> of the close<I rectangular type wan devlned hy HelfeiiHteln for the

prcMhKtIon of calclnm carl.idc and ferro-slll<(.n. .V llelfcnHlcln furnace for snicltini.' iron .>r.'H

wan iH'lm: tried at IXmumrfvel. in Sweden, at the time of my vlnit in 1014. .\t that time tlic

imina«ement was unwillin« to five any information ahont Hh o|HTation. .\n account pnlillnhtHl

a year or two later staled that thin funnue was working satisfactorll.v. Iml Mc--:.s. Klcctn^MolaiH

now Inform me lliat " the furnace waH fo\nid ipille useieHs and has hit'ii iiullcd out."

(4.) Kor the production of ferro-siiUiui. ferro-nninganese. anil calcinm c'lrlilde a simple

rectangular niieiitopiMMl furnace has Im ii dcveloptil. and is in use at many iilaces. In this

furnace no altcinpt is nm-te to prdieat llie ore. ami the gases produced in tlie furnace escajie

and are lost. Im'sIiIcs creating a nnisaiicc iiy hurnhi). aliove the furnace. On the oilier hand,

the furnace Is easy to liuiiil. simple I" operate, and is i.roh.iMy not far Inferior t<i the Swedish

furnace in c.nnnercial cllideniy. I am not aware that this furnace h.is l.ecn iisid connncrdaiiy

for making pig iron, hut llicre can he n.. ilouht Ihat pig inm of any desired variety i-onid l.e made

in it. The Iteckman and T.lnden Knglneeriiig CoriHiration of San I'ramisco. wiio are using it for

ferro-niangamw. consider that It v.ould 1«' prefera' le lo the SwiHlish furnac*- for making pig

iron, ami that it would lie iltlic if any inferior in point of eooiiom.v.

foficfKxi'.nx.— (l.> If a iiermaneiit smelting plant were lieing erected, the Swedish tyiK? of

furnace would he se1i><-led. hccanse it is naire ecimomicai than any other at present in use. and

la the only one that has Immmi employiil connncrcially.

(2.) If a teniiiorary plant is contemplated, it may he heller to Install the open-pit furnace.

(Jn account of its sniaiier first cost anil tiie case with wliicli it <-onid !»• converted to otlier uses.

(.!.» Infornialion should he oliialned witli regard to llie iron-ore rednclion proit'ss of Trood

and Darrali. as this may prove superior to any dirii-t smeillng priwess. If this process is likely

to he avallahie. it will Ih' hesi in the m-iiniiiiie to use u simple |)U-riaiiA«- laihi'i' than to install

the more elahorate Swe<Ilsh furnace.

Further particulars In regard to the two t.viH>« of funuK-e will be found in Appendix VIII.
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iil([

C08T o»' rnoincTio.v.

In ,h
"
hI?."

'" "'''"'"• "" "l'1'r..xlinnte wllnrnt.. .,f ,1... c»t of .iwltin* Iron ore.. It I. !««»«„
ooiUiUl-ralln.-, «hleh I dl«-u.» uliwn hero, I ,„M...t tl.« f„ll„wli,« «|ul|M.i..|.t ..« I*ln« .ult.hl.

:i:':r'::riu:s',::!
'''•'"' - """*" '•""""•""• '"-""- •-- ".-.u.i*.u:t';;L::s;

OUTtlHK or PljkNT.

.ale."*"'

*'~""^«'°""""« '""">«• <" a-noo •'w.: „mkh,« Oally about r. ...„. of foundry Iron f..,

Thr.* elertrlo furnn«.. of .^no k«-. o,.cl.. „u,kl..« ,„«..|U..r nl».«. .T io„, of f.-rro-nll,,,.Two ..kH.lro H,„. fun....... of I.r-H. k«-. ..,...h, .....kl,.« .oRHtUfr about ra tlTot.!''
HI.-..1 fouiidry and roIllnK-mill URlng BO ton* of gt.*l dally.

Cost or I'la.xt.

h
""'"','" ""'•

-;" <^^"'"l'l''-«'<'<l « Pl..nt ... a l,„«u for ..,tm.nrl,.« ,.,«t of ...akln« pl« Iro ,I .hall .on« .l..r for tl.ls „ur o „ „lant of ahon. ,„„al kI.o a.voU.^.uiiL ZTlllltZ
In .h ' /"•;• ':',**" """"' ' "'" """""* '"" "-'•"•"on. «l.l..l. „,U not iJ V.' y ,™'

of mnM..«U I. .L., con„.l..x M«,.t. outlln.Ml al.ov... whk-h «.,»!.! I,oM.lt,Hl t,. Ih.. local nMulrlemHThe »ln„.l., plant. aHKu.n..! f„r mm.'.-» of oaloulatl,.,, only. w.m.M ..„„.Ih o thr reUrlc
Tho o..«t of Hueli a plant aii.l of snit'ltliitf Ir.ii. In It will d.-iM-..,! ,.,i ti... ..„ V#

en.Hoy.,,. The „.,„t o..ono.nlcal furnac. a. f^r as .nj" l!2:!:.,t:::'.: /I 't;:fS^M.....U l«,npn..y. and I «lv.. In the llrst pla,-,. an .^stln.nto hased upon IN „«e

Hhould have a produollou of U7.(KK) lu„« ,o.,.s of f„n„dry Iron por am.u..!!

•^""""1"'>- """

Cost or KtfXTBic .'^melting.

foil
.!•'"'

'""
f "'.'!"'"''' " '"'"' '"" "' '""'"''•* '"•'-"•"" '" "'"•'' " I>""'< «-"uld 1.8 estimated asfolluus. as.su.ulns that i-ower can l,e oMalncd at fV. per l.ors.-po«vr yar:-

^""""^ <•«

SmiUiiii/ In Sirtdhh I'linnuv irilh Sir, I'lmcr.

Iron ori>. 2 not tons nt $4
^

Kl.rti-lc iiow.T. 0.4.-, hiii'x.-powi.r yoi.r at Jfi.-J
'

!! L*
Cliarcoal. O.J net tuns at ** .'

'''

KlcclriMli's, 1.-. 111. iit s c>'..ts l^
Itepalrs and niainlcna.icc

^J^
Lalionr '^
Maiiawniciit

| ]

* ''^

Inl-ivsr. ti per cent, on total eapKal. and d.^.Tec'lntlon.' 10 p'..r cent' on
'

"**

cost of plant ^
Ito.v.ilty (ri KIcctro-M.-lals ( onipany '

Jl

Total 7" ;

If power conld I.o ohtalned at ispi per hors,-r">»i.r vear the cliVr-,. f.>i.'.".',i"<. w .

^
' ,j u

Jl.no and .he ,o„.l cost of a ton of pI,Mron w,.nM l,e j't^O
" '

"'" "^"" "*'""' "^

'!. "";;;' ""'", '" ^'«' "'•' '••"' "« kilowatt.l.„ur. .;,e ehnr«e for power wo,.,„ ,,e about^11..*-< -.xv.A th(- total r,-,..t of a Um of iiiw-iron would be s:!:, ",0

In .v«,„-.l to these llsnres. It shonld l,o stafd that 'the KL^etro-Melals fnr.iace N a son.ewhnfelalK,r...,e .,pp„a..ce. and that a pla,.t wl.h furnacs of this ty,. shonld not ho c'struetrrJl
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|N*ruitii I «ii|'l''.v "' ••l»'n|> I" I' f»" '" iiwiirwl. TUU I" rmt wi iiiiirb Ix'i-niif of lln' ccwt

of coiixtruflloii, wUli'h limy iitit I..- imi.'li iiinrr |«cr imi "f ji-iirly |>nKlurl llmu tlml of ii pliiiit

with llit> i<liii|ili'«l l)|H' i>f riiriiiiiv. hill iKfiiiixf llif riiriimv. iiiiil ltu> luillilln;; i laiiiliiK It. iiri>

Mitlrply kihtIhIIxihI, mul wotiia \m< nf im iiii- f.ir iiiiy "IIht |.iiri«.«i'. If for iiny r«'ii»i>ii It hIhuiIiI

Im» clfclilitl III criTt II |iliiii» «ltli nil i-\iMMi»lvi> iir II U'liiimmry wnirif iif |»i»it, It wniilil In*

dp*lriili|i> 111 nrrmiio- fur ii pliiiit nf tin- I.mk- In ii»i' t't iiiakliiu fiTM-iill<i,v«, ii» tin- fiinimi'. iiikI

plant KcniTiilly, fniilil riMiillly In- rmivfrttil U> dtlicr |iiir|«.«i« If iil iiii> lln^ It hiH-aiiii' Iniiilvlmilile

to niakp piK'Iroii. Willi llil^ Hliii|ilfr imh- of fiinim • llii- i'i««l of iiinkliii! piulroii wmiia imiliiilily

ttt> ulioiit t'l lilitlwr |»T Inn limn llii- hIupm' r»lliiiiiti-' : llin" lln- cml of ii Ion of i>l»flriin woiilil

In* ;I."( ihT toll If powiT nwtx l."i |icr liorHi' powiT .Miir. iinil woiilil ho iiiori- llmu f¥> |kt toll

with iMUviT i-iiKllnn li.ri iTiit I'lT ktlotviill'lioiir.

TUe followInK liilili- will ulvf an lili'ii of tin' illMlrll iillon i f oi»t« iimli'i' llu-^' roiidltloiiii:

—

SiHillinu in SImiiiIi fmiiiiir irilh n.-'nnil I'lunr.

Iron off. 1' toni at »-» imt Ion $ s «|0

Klt-ctrlp jiower, ••.."> horM'-imwjT yt'iir at »'-'7.wi l.'l ixi

t'liareofll, !•..'> loii at »(l ikt ton 3 ttt»

Klwlnxli-x, ai 111. lit M cents iit-r imiiiui] 1 *•

Kt>palnt ttiiil nialntt'iiniio- ' •"*

Labour " ""

riiiiit anil isfiiural otHcc rxiH-nwH • 0"

Inli'nwt and ili-prit'lallon •'*''•

Total »«i ."><»

Till' prIoi'H olitaliii'd fir plulron In llrltNli fiilniiiliUi ilurliiu' tlio last yoar or two have liwti

ffoiislilcraMy lilislit-r tUaii tliU. Imt II ilot-s not * ii wifi- to I'oiiiit mi a prlcr of niori- tlian about

$.'1."> a ton durliitf tlii' m-xt tnv yi-arx, «o that niaklnit Iron niicU-r tln'«c ooiidltlona would apiK-ur

to be out of tlie i|ueiition.

MAtiXKTIf CllXfKXTnATIOX OK IHOX Ol; •<.

Ah thi- cost of MiiicltliKf Iron on- Is crcairr in-r ton of ilic prodiu't willi piNir ores limn wItU

rich ores, and an tlie oros in Itrltlsli Coliiinlila aro only (.xp^-tod to contain o" to .V. pi-r cent.

of Iron, wllU alMiul 'J!! to :!ii per cent, of >.Miit'iic. II Is wiirlli i.slilfrlin: wliclliiT It will pay to

conccniralc tlio ore iireparatory lo Hineltlnu.

riilll ailMiuate samples of I lie ores have been oblaiiied. analysed, and snlniillted to magnetic

conceiitralion. It Is Impossible to discuss this snbji'it except ill general terms.

(1.1 If the ore Is of such a nature that after breakliii; down to a size of about 1 Inch the

ore can be conci-nlraleil niaaiielicaily so as to rejivl n hiiw part of ihe aain-'in-. It will usually

pay to do tills liefore smelling.

(L'.) If Ihe ore Is so llriiily amintHl that it Is iieces..ary to cnisli it to a sand before niauuetlc

drra.sini;, there will be Involved Ihe cost of Ihe line crushing and also tile cost of brlc|iietllii« or

Bliilerlii); th incenlrates to make them snilalile for >ineltiiii:.

(;i. ) in the case of an ore that docs not cailaiii i>ve!- :*i per cent, of Iron, if the ore lends

itself readily to magnetic coiiceiiiration so thai very line iirlndiii!.' Is iinnecessary and a clean

Hepuriitioii can be oliliiiiied. the saviiDJ in tlio cost of siiieltlm; will proliably pay for the cost of

crnshiiiK. niannetic dressing, and sintcrinc with saivdnst on a liwiiiht-Moyd machine. The ore

will Incidentally be improved iiy the removal of phosphorus and suipliur, and will be left in a

condition more favourable for smelling,

(I.) If preliminary riHliiction of the ore h empioved. the ore will liave to be crushed to a

coarse powder, and liia«iiellc concent ration will tlieii form an esseiili.il slep in Ihe process: being

applh'<l either before or after the rwliiciin! operation.

AIXIUAHY IXIH STHIKS.

On uctouiit of Ihe lliiiileil iiiai'kel f.r i.i.'-inm in lirittsh t'olnmiiia, it wiil lie luil>"?''lb!i; to

conduct at a protlt a plant producing nothiin; but picir.in. I!y InciudliiK In the plunt the produc-

tion of steel aud ferro-alloys the plant w ill be more likely to pay.

3



I. IS lli'MAt: or MiNm, IMS

! !

Mtkki„

ri. vl,.w .,f til., .i.inll ,),.. „f ,1,,. |,„|„.,r.v. It will I... ,.«, „f ih,. ,„M-.t|„„ »., ntf.mipt to r.ill
l«r«H |.l,ii„ f..r Kl,l,M..II,|lnu ..r l.iri- .tni.'iiirMi ..•.•.1,.„« .,r r.ill-. I iit ...xiii «vil..„. ,,„.| l,„r« of
«trurliim .t.^l ..„ ruil..|. i,..,| ,,„> „f i .i....| f..r .Irlll I -imi^r ,Mir,-««.. M(«.|
will nlw> 1.1. iiitHli.,1 f,.r till' iirmliii'iloii „t ,<,,,{ ci.tliiu-.

Til.. .Uf\ .'.iri I,.. i„..||,H| In ,„ „ |,„,,r,|, „r „„ ,.|„.,p,,. .,„., „,„,.,„.. „.|„,, „, „,^.^ „„.,
"''"' "'"' "'"" "''"'•"" f"i» " l.-'irl,.„i...|||„« f.irn, , if it |. ,|..,|r„| ,„ ,.,.iin«.. the
'''"""." '" "' """ -•"'•• - •" -">•• 111 I ..f r.Mi,..|tli..f. „ ••n.l^.T" »lll I... „,M,M to
k....|. II... lr..M ,„„lt..,i iiniii It 1- .....HI...I. A, II... Ir r.. \» !.,«• In |,li..H|.li..rii-. IIih Ii'..ii will I* „f
•• ll.-..M.iii..r .|iialli> iiimI ,111 i...|.l-liii,^| fiirn...... will I... »i.tl,.f,i,.t,.r> f... .|....l-i.mkli.if V «it,.il|

KiiriliiT ii.irllruliini
rollliminlll iiml n .t,.,.| r.iiiHlr.v will r..riii ii.v...-iir,v i..ljiiii..|. „f t|„. ,,|,iiit

art" ulvt'ii III AiiiN-iitllx .Mil.

Vmiut-Mjitxm,

Th.. |.r.Hliiii f II,, ..,. „||„y« wniilcl f„riii n ,lni,,|.. ,„„| ,,r.,ll|,iiii.. ,,„rt .,f i|,.. w..rl( ..f >ii<-li

"„',
'

J'"'
"""••" "'"• »•""' l'r"l"'l.v I. ,1.. „r,. f..rr...|i,nim,ii»«... f..rr,-,.|,r..i„.., „,„| f,.„,H

Mllko.i. Th.. ..,>...nil,.l l.itfr., ,M .,r III..*., iir .n.uM.i..*. „r... ..|.r....... .,r... <|ii,.rlii. «.rii|.-lr..n
or Iryn or.', m l..-.r.-,.al ,.r .•..!,... All II. ir.. .iv.ill.il.l... „i.,l ib..^. , ,., ,.,„, ,,^ „„„,,. ,„ „„
Hiimll ,llNi.kw. »l.,«l...,,| f,„„a ,„| ,1 |„ „„. ,,..,1^,,, i„,„„„„ti„i, with r..it.ir.l t.. the
"iipplj .,f ..„i.i«.i,i..-.. ,„i,i ,.i,r„„.,. ,„•,., ,„„i ,1,., „,..th.NN ,1,1,1 „,.|K of tuuklnif f,Tr,.-,ill,.y« will lw
fDUii.l ill ApiK'nillx XIII.

J
>

••^

A .VKW MKTIlMli OF I'ltnld riMi KLKfTIIICKIHXACK l||il\.

,
'' """ ' '"''»"•'' '"" •''•" »" '•l.--IH.-.«>,„.ltlntf IniliiHtry ii.iiM .I..|h.i,.I for III., priwiil on

e.H-trlf |«.w..r fiir„l-l..,l l,, th,. ,„.w..r .•.,u.|„ii,I..h .,f Hrlll-h r„|i,„ii,|„. |t |,„» m.., |„.e„ ,t,i(.Hl
th,it 111., -.mi.any |,..,t .H,].. |„ ^ipi-ly ik.w.t Ii„« ,i.k...| «. hitfli ,i ,,rl.v thni H... ,.,„ ..rdal
'"'"'"'•""" "' !''''''•

> ••l'-'-"-i<' sii,..|tl„u <»,;„» >., 1... li,i|H>«Kll,l... ri,,i..r I ,..„. ,i,.lli(„i,K It
v.oiil.l „p,,..,ir ih<.| nnil.lna ,. ,i„„.. .,„.,.,„ ,„ „.nlt f„r Hi, r p..w..r ..r t:. i.,ak.. ,, i^-.le
pitf-lr.iii iiK II piirt of sol, lor.. r..|i,iii,i.nitiv.' op..riilliiii.

Thor.. 1«. l.ow..v..r. In vlow ,it tlio pr..»..„t tin,,, tho |K,.sll.lllty of ,i„ ..|,tir..|v .11,' r...il niotho,!
wliWh in„y posHll.ly ..,,,,1,1.. lr.,n „n.l hI..,.| of trL-fiirt.,,,-.. ,|,i,illty to I... i.r,»lii,..K| at ,i .WLkMlly
l..w..r cost ih.iii that of .llr....t Mni'ltiiiK In ll I.Hlrlc funi.KH.. A....,r.lli,tf to thi- ni..|ho.l :l... Iron
"'" ""'"'' ' •"''"'' '" " "'"••'•• P"».l..r. II.,. :.aniru.. r..,i,ov.Ml 1. .aunotl,. .•on.M.innilloii. nnd
""'.' •'>.'""" """ '""""•" '""'"-'" '" '•'""•-i''-' :>'"- -r ••MH.

.
„s r..l,.<.l„« Mi,il..rl,ilH. at

in.Ml..r,ite fiirniu... t..|np..r,.l,ir,.-.. nnlll the u-ralns of li.,n or., ar. nv..r:...l Int.. Kralim of ni.-talllc
Iron. 'I his L'laln t,il .an 1 1... in,.|I.M in ..|.K.|rio furna.-..-. with Kiiiia a.lilith.ns for tho
pr,.,liu..l.,„ of l.oih |.la-lr.,ii an.l st....l. Tl i.vlrl.. P"W..r „...,l,..l f„r th.. Ilnal ni,.l|li,« „f the
n„.talll,. ,,.,«,|,.r w.,nl,l |.,. l...s than on...|hlr.i ..f that r,N|,ilr,Ml for «„„.|t|„i.' th.. iron or.. I,v ..xl^tlnu
in,.||io,|s. an.l It s..,.|„s .,iiit,. p.,„ll,l,. that |1„. pr..|in,liiaiy r,Hl,i..|lon .,f tl... oiv. ii»I„k wimto w.«>dor oll.,.r vh-ap f,i,.l. ,,,1, I . ..|V..,M,..l so .•h..aply Ihat IIlt,. will 1„. „ sul.staiiUal savliiB o„ th.. wh.,1..
I.ro,-..ss It will also 1 ,|,-...l that on H.railon, tl... iv.nvi.rslon of pltf.|ron into «t«.|, will be
avol.lisl l.y thi. ii..w proiTss.

This n..u pr,«..ss was roforr.,! to h, n.y L.ttir of .May L'lltl, to Mr. W. Fl„.t I{ol„.rtson
I hn.1 at that riino ap|.ll...l t,. tl,.. A.Ivlsory li,.s,.aivh ro„„..|l f„r f„„,is to assist nic in lnv,".ti.'
BatinK th,. r,.<lii..|l.n of Iron on's. |,„t I hav,. not „s y,.t I..h.|i al,!.- t ..-In .vp,Tlii„.nt«

I.nrl,i« n.y visit to «allfor„ia I h..ar,l of th,. ,vork of |.r. Tr,H„I an,l Mr. I.arrah alonif
»ln,llai- lln,.s. ami I in.-t tli..s,. ;....„ I l,.„„.n at IhTonlt. wh,.r,. I saw In o|,..r«tlon a small plant for
th,. r.Hliutl.,a of n,ai.-n..i;i.. or,, to n„.|alll,. ir I ai t at 1 riv |., uWv full parll..,ilirs ..f
ll„.lr P.-.H-..SS. l,,it <an stai.. il.ai It c.nslsts sul.staiithilly 1,, l„.atln... tl... .•oars,.|v ,„.w,lPro,l
niau'iiWil.. with .•h.m.ai ..r oth.-r car laccais r..,lm-ln- n,at..il.il 1,, a I p..rntur.. of vi«r c
'"' ' '" ""'^' '"""••'• '" ""• ""''11 I'l'"" '""• """t w.is snppli„l ..l.^.trlraiiv. whloh was ,i,or.^
n.nv,.nl..nt an.l als ni,in..l of ,no,v a.rmat,. ,n..as,ir,.n„.nt. I„it on the larn.. seal.. It Is prohal.le
Ihat f,i,.l-l,..at «..nl.l y,.,l I hav.- r.H...iv...l fr.,ni l.r. I.arrah .hit,. In r..».r,l to the
oi...ratl..n. an,! I hav- a.n.liiui t!,..... ,.. .„„ „.,„,:, i„„s in liritLsh ...lan.l.ia. U will 1,.. s,...n Ihat
.•v,.|, If ,.i,.,.trioal hoat Is ns.sl f..r r..,liu.|loM an.l n„.|tlntf. ih,.re shoiil.l I.,, a ,l..c-l.l..,I .H.,.n..mv as
euiniKiri'.l with the (lir..ft smeltiiii: pr.K.t.sM.

i
i.-
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I'utI >/ fM^ 7»N »/ HrHunil Inm (lit « f/xnl mtktH0 190 Time ilnnni.

Ori', 'i:i iiiin nt yi y N Ml

('linrniiil. ij l<iii at rn ni

l'ii*i'r fur lifiilliitf, t.:wt klhiwiill li.iiirx nf 'j iviit tl 1"i

''ril"lllllK lllilllTlilU. Ill .".l> WIllK |11T llHl I 111

llniHllliiit iiiiilt'ri.il', lit >'<• Fi'iit' |H'f lull I III

Ijilniiir mill HiiiH'n ImI m v.

liiliTi><>l mill ili'iiriH'liiiliii i> I nil liivi'aliiM-iil iif lijiMam :.>.'>

Ti.lnl »•.'! HI

Tli<> ii|i<'riitliiii lit iMiivrtiiiK tliU iiii'tiillli' iiowiliT liilii riiiiiiilr.\ iilu li'mi wmilil luin- In Imi

Wiirkiil nut i'X|H-rliiii'iiliill.v. I iil I l>i-lli'\'i'. hIiIi I'liilrlr imniT rimiliii; *j niil iht unit, iiiul ntlU
lltlliT Vllliplll'i Ul llli> niti'X llnollllli'il 111 IMh ri'lart. tllill lll<> (ixt nf IIiIm <i|ktii||'>II WiiiiIiI Im>

nllllllt $1' IHT ll"l 111 :il|{ Irirll. Tin- lllull ni»t of II lull nf Irmi wmihl tlli'ri'fnrt' In- IC'll. I'VCII llsllltf

blKliprk. il iHiwcr: ;iihI If tliN lluiiri' ntii he KiilialiiiilliitiMl. II liii-iiiiifM clfiir tliiil an I'lii'lrlt'lrnli

iniltintr}' cnii in Kliirliil In llrlllrili r.iliinililii iiiiiliT |in'M'iil i-onillllniiH. I inn nf iln- ii|iliiliin. iilm,

tbiit till- ('liN'trliiil i«iHcr iiiihI fur rriiiiriiii! tin- iin- <>iiii Im r«-|iliii-i-»l li.v '.. Inn nf mul nr uliiilliir

flli-l, nr i-vi-ii li> Hiixtn wimil. If lliU can Im limn-. Ilin i-liiirin- fnr In-iil limy In- niliii-i-il to *'i

ur $:(. iinil till- i-iml in-r Imi nf iiii>liilll<- |ioni|i>r (•> flit nr VIT, «n tliiit ii tnii if fniimlry plirlriiii

priHliii'i'il li.v tliU |irni-)>i»i xliniilil I'iMt mil) $111 nr %'St.

If l( Ik fniiiul |ini.sll.li- III |iriiclli-i- I'vnn In ii|i|iriiiii'li tlit'Ni- cHilniiilt-s, It will In- rli-iir timt

II i-ltTlrlO'lrmi linlimtry ran In- iinili-rtaki-ii IiiiiiiimIIiiii-I.v In llrlllHli rnliiiiilila iiml In kihih- ntlii-r

|iHrti4 nf ('miaila. ami tliat tin- iilanlx that an- imw i'iii|iln.M-il fnr ll Iii-lrli- iiin-llln;; of Irmi

on-x may liavi- ti> ho n-iiiiHli-iliil. I iiiimt ri-pi-at linwi-vnr. Unit althiiir.:li thi- n-iillK liiilli-atiil

apiHvir til UK* In ho ri-r> iirnlahli-. I havi- iint ai yi-t i-iiniii:li liifnriiiatlnii In ipi-iik with t-iitlri>

ci-rtaliity. ami furtlii>r t-x|H-rliiii<iiliil wnrk miixt In- iiinli-rtaki-ii In-fnri- It wmilil In- Hiifi- tn prn<<i-i-<l

to tlii> i-ri><'tliiii nf a plaiil.

Tlin ini-lallU- |in»ih-r can In- iiiaili- liitn nh-i-l cipially cii<lly hy iiii-llliii: In cli-ctrlc fiiriiiicc

ami uti-t'l liiuiitN xhmilil In- pmiliici-il at ii cnit mily a IlItU- hli:hi-i' than that nf fniiinlry Irmi—
Ray, at ahmit f3ll |H>r tmi. This wnulil n-inlcr pn^ Mili- a larL'i- kIivI liiiliistry in Iti'lii>h i 'nliiiiilila.

liK.NKHAI, t'OXSIIiKU.VTHi.NS.

Ill vli-tv nf Ihi- iiliiiiirinal prU-i-M nf pnnlnctM ami »iipiiili-M anil tin- hi;.'h cnut iiinl < i-rlaliity

of lalM.iir, It \* nlniiiHt liiipn»Mllih- at thi- pn-ii-iit I inn- t • arrive at any rcllalik- ciiiiclii^iiiiis with

reuard tc tliL- omiiini-rclal shlc of a in-w iniliixtry. Tin- h\i\\ pr'.'i-i nlitalimMi- for irmi anil kIih-I

Dial.i- the prt-M-iit tiiiii- ap|H>ar Miiltalili- for iiniU-rtakiiii; the iiri.ilui-timi nf thcsi- iiiatcrlais, Init

the liicri-ascil cost of supplies ami of lalKiiir laruciy iiciilr:ili/.i' s ailvani luc If it sii-nu-il

pmlialili- that pri-war prlii-s «ou)il n-liini In tin- i->iiirs(- of a ,m or two. wc ink'lil hasc our

ralciiliitloiis oil this assninpiloii ; l>iil in view of tin- pm mini chaiiiri- Unit Is takitii: placi- in

tin- iKisllloi! of laloiir. II sci-iiis unlikely Hint hul-i-s will ever ri-tiini to their oriiilniil level. One
?ITt-ct of this wIM In- that the prices of supplies anil proi? .cts will all reiicli corresisnnlliisly

biKher fi;,'iiri-s.

If ele-trlc power miilil have 1'i-.-ti oliialniil iniliieillately ill a reasonalile prlre, ll appeareil

reiisonalily safe to iiinlerlake the ele<-lric proiliiclion of pii:lioii hy stamlaril iin-thoils: l.ut If

we are -lepeiiilent on ih-veloplim a w, r-|»iwer for this purpose, tin- ilelay anil the lncreiisi-il

um-ertiilnly in reiiaril to costs ami prices makes prtsllclloii almost impossilile. In a ;.'em-ral way.

however, n- may assume that In the iinirse of a few years ciwis ami prices will auaiii reach soiiie

Kteaily relationship to one annllier. anil tli il this relallonship » III iioi I e very ililTereiil from what
ll was In-fore tlie war.

On this assuniplloii it wmilil si-eni that, after prices have once more reacheil a steaily level,

tho oli-i'trlc snieltiMtf of Iron ores will occupy, commeri'lally. ahout the same posliioii as In-fore

the war. ami hy conslilerli'.K the comlllloii In Swi-ilen. whli-h resemliles I'anaihi In many respi-cts.

we can form- a fairly jiood Jnil^-im-iii of the |hissIIi|i- ilevelopiin-nt of eli-<'lrlc smelilm; ni llrillsh

rolniiilila.

We may therefore exiH-c-t. with the present niethnils of electric smeltini!. that the Inilustry

would he siicoessful comniercially, liiit that It wmild deiieiid ultimately mi the ppiHluctloii of

siieclal ipinlltles of Iron and steel, and would In' unahle to coii'|M-te with the lilasi-fiiruace In
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the pniducllon of ordinary grndea of plg-lroii. If. h.uM'ver, the new procen* for tUe rwliicllon
of Inm ori>9 U found to lie witlHfactory. It should prmliuo a dwkU'd liuproveuient In the com-
nierclnl status of electric ttnieltluK.

CONCLISIOXS IX UK<i.VKI> TO THE KI-K(TUIC SMKI/TIXG OP IRON ORKS
IX HUITKSII COM MHIA.

(1.) The three moat essential roiulrenientx arc: Iron ore. electric power, and charcoal or
similar material. In the Coast districts of Itrltlsh Colunililn there Is a sutflclent quantity of
suitable Iron ore conveniently locatc<l. wnter-iMiwers avnilalilc for the development of electrical
enersy, and waste wood from sawmills for the prodnellon of charcoal.

(2.) IlavinK reKard to the present market for pli;-iron and the proliahle price for thifi

material during the iie.xt few years. It api)enrs that the Iron ore. electric power, and charcoal
could lie produced suHlclently cheaply for the coniniercl.il smelting of Iron ores In electric
furnaces.

(3.) The develo|iment of a water-isiwer Is. however, a long and costly operation and one
which It would lie highly InadvlsaMe to undertake at the iiresent time. For present opi-ratlong,
therefore, we are deiH>ndeiit on the tiurchase of electric iMiwer from the power companies.

(1.) It niipears that one of these coinpanl<>s has a sntlicient amount of unustnl electric power,
but It U asking a higher price for this jmwer than the Industry can bear.

(n.) In view of the original cost- of development. It would apiiear that the company could
afford to offer the iMiwer at a decidedly lower priw. but It shonid be remeiiiberi>d that the
company must kwp a reserve of iiow«'r for other purii.is«'s. and that 4t cannot at present afford
to maintain this reserve by underlaking fresh development.

(ti.) .V new process is now being investigate*! by means of which It may be possible to
product" electric-furnace pig-lron coiniiierclally in spite of the high price charged for electric
power.

(7.) Ill view of the small demand for pig-iroi. in Mritlsh Colnmlila, It would be almost
essential. It a smelting plant Is to be estalilished on an eeonoiiiic basis, that additional products
shall be turned out. Steel for castings and small roiled sections, and ferro-alloys, such as ferro-
manganese. ferrcM'hrome, and ferro-slllcon. could be made suitably In such a plant. These
additional jiroiluets would |ieriiiit of more eooiiomlcal operation, would enable larger profits to
lie made, and would allow the plant to continue In prorttable ois'ratlon if at any time the price
of plg-lron were to full below the cost of iirmluctlon.

(S.) In view of the present situation it aiipears advlsalile:

—

(a.) To develop one or more of the liest Iron-ore dejioslts and to make complete tests
of I he ore

:

(h.) To reserve a snltalile water-power for future development:
(c.) To establish a plant for the eciniomie iiroduetioii of charcoal from mill-waste:
(rf.) To investigate tlie new |irocess for the pHnluctioii of electric pig-iron, and if this

Is found sallsfaetory (o begin iniiiie<li.itely to pnidiiee pig-iron; purchasing power
for tills puriHise until the water-power can be deveioiieil.

Alfhkd St.vksfiku).
yuvcmbir, I!' IS.

! I
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APPENDICES.

Al'PKNDIX I.

MAKKKT8 FOtt lllOX AM> STEEU

This «ul)ject BhouM I>e Klveu the Hrxt coiisldfralliin, ns we roqulrp to know what nmonnts

and varieties of Iron and me.-l can be dlsiH)se<1 of. and at what prio-s they can 1* sold. This

Information will determine the scale of the ,>|HTallons, and will have a Inmrlns on most of the

other lines of Inquiry. There may lie nvallahU- an exin.rt as well ns a local market. Imt 1 have

limited niv Imiulrles almost entirely to the market In llrltlsb Columl.la.

Members of the Metal Trades .\ss.K-latlon. whom I met In Vunconver. and Mr. Clles. of the

VauOTUVer KnBlneerlnR Works, expn'ssed tin- opinion that. If plii-lron eould be prodnce<l locally

at a reasonable Hunre, (here would be a market for about .TO tons dally. As iron was sellintf at

»(» to »70 a ton. It ai>|K>ared that a local In.n sellInK at from .$.«• to *K> a ton wonid be able to

secure a larse market. Mr. Hart, the wrretary of the assoeiatlon. tried to obtain from the

members Individual statements of the amount, .malily. and price of their purchases of piu-lr.m,

to form a basis for my Investigation; but I have not rweivnl any information from hint.

Messrs. Kvans. (-..bMnan & Kvans. of VaiKs.uvef. lnform«l me that the consumption of

plK-lron in that district was only :s.(ltKl to 4.(itHl icnis per annum. corresp.m.linK to 10 Ions dally.

In view however, of the fact that Vancouver iron-fonndrl.-s are now nsina aliont «» l»-r cent,

of new piK-irou and fiO js-r cent, of .scrap-iron, whereas normally tli...se llaures would be reversed.

It api«>ars that the ordinary demand, with iron at a more reasonable price. W(mld lie about

Mr N-lciiol Thompson estimates the market for foundry Iron In British rolumbla as 10.(K10

tons'per annum, which would be ,T0 t.ms per day: ami states that In 1!.12 Urltish (ViumWa

lmporte<l over 7.000 tons of pl«-iron. These figures are said to be quite apart from the new

shlp-buildinK Indnstrv. which should l.-i.d to an expansb.n In the mark.-t for both iron and steel.

In nndertakinK the snieitiUK of Iron or.-s. It nmst be remember.Ml that the anmnnt of pis-iron

used in fatndries for Iron castln«s Is far less than tli.. amount which is convert.nl into st.n-l.

and therefore, as the market for foundry iron Is somewhat limite.1. we may suitably eniarpo

the scale of operations by producing s..me pi«-lron for stis'l-makini.'. An idea of the relative

consumption of the several varieties of iron and st...i ...n be «al.,e,l fro.n the following table,

which was s*.nt to me by Mr. .lohu Mol-eish. of Ottawa. In reply to an inquiry m reirard to the

market In Itrltlsh Cohunbia :—

Imi,orl» ,.t In.n ami NIr.l ilon.ts }n,m Forciim ComilrirH thmugh r-»tx in nrithh CoIuoM,, „n,l

AW, rill (liiriiw Tinhr .Uonfftt cii'ling March Slut. 1915.

1 yuiintlty.
Sli..rt T..ns.

rig-lron

IiiRots. billets, and forcings

K('r»|t

Cast iron pipe

StiM'i mils and emiacctions

Angles, bars, plates, etc

Tin pliite

Wire riKN. wire, anil wire nails

Nails, rivets, anil nuts

Chain ••
Car-wheels, luuhors. and other raanntaet

2.;ttl.0

07.7
•JtiJ.O

1,411..".

14.!l! »:!..".

].-.:i!tl..">

s,i;i7.5

.-..4(M.4

401.'.0

L'0.-..4

L'S-J.,">

•J7.s:ts

4. .".04

•J.-iNI

4I.:'.1!I

:i7!i,i:i4

.mi;.'.);mi

tr.'i.o.'!

:!7S.070

J2.711;

i!(.:i.>c>

i7.or.s

other iron and steel products and manufactures, valued at

Total value

4H.<.).S-J.O *2.0<H1.77tl

4.:!".tl.!»r>,-.

ffl,4.->S,731
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Th.. iiniouiit of steel i.rn.Ince.l fniiii a ton ,.f pitf-lr.m .l.-peiuls to some extent upon the process
eiiipl...ve<l; thus the Itessenior process ylehls souielhliiK less than 1 ton of slwl. while the om-n-
hearth proei^s or the el.-elrle steel-fumaee, usln« a mixture of piw-lrou «„,! s|,.el scrap, umyprmluce more than L- Ions of stee r mn of pi«-iron. Without atteniptins to analyse the steel
market In any .lelail. it s,.ems prolal.le that s.une S, or :», tons .laily of pl«-iron could he
cmvert.Hl into st„.l an,l ,llsp„s,.,l of In th.. form of small sUm.1 ro.ls and r,.lled sections, stwl
castings, and other steel proilucls.

The price of i,i«-lron in Kritisli Colnnil.la will, in general, d.-pend on the price in theta«ern Mates, togell.er with the frelKl,. an,l the lm,-,rt duly. The following lahle, supplied to

.Tl> '40 II,-
""""""•'• "'"'"'' "" ''"' "f ''«-""'' '•"••'"« t"" last ten years ikt long ton

<'<>^l "f I'iu-iiiiii iliiiiiiii Iticait YiUiK.

Year.
No. 1

Foanrtrv.
IMiilail.'liilil^i.

I'lttHburgb.
Fimndrv.

riuiliumll.
rotinilrv.
Clil.'ap,.

IIKIS

IINKI

lino

]!M.-.

1JI17

Siiliihur.

CIlJcHK"

#17
17
1(1

t.-.

J4
in
i-'i

40

.'ill

S7
I'd

!)S

no
nt)

2n
11)

as

»17 a'!

17 40
17 111

m 74
m 114

17 10
14 !H|

in .s.-,

IM INI

4;f la

*in K\ .$17 1'5 $i>o 2n
10 ir> 17 4S 1!) .10

14 sn 17 10 IS 00
i:i tL' m 1!) 17 00
14 !Hi m 77 10 7n
14 (IS 10 .-i!) 10 .nn
1.! 41 14 m m 01
l.i 4!» 14 40 10 .-n
IS 74 31 07 21 00
.IS 01 41 00 44 25

nurlns 1!I17 the prices l,..canie very erralie and shot up to enormous llsures The Vnlted
Stales «;overnment cons,.p,enlly reirulat.Ml the price of pi^.-iron and that of the ore and fuel
ncMied for its produclion. From SeptemlxT. 1017. to Sepfmher, llils. a sla»,Iard price of-$33was h.\ed for pi«.ir,m at Itirmin;:h:im

; oilier varieties of iron ruling at somewhat hi^'her flffurcsThus .\o. 2. Philadelphia, has \„.n sold at .1i;i4.40: ISessemer. I'ilNl.uru'h. at .%'tO.IM); and Lake
Superior (charcoal i, fhicaj:,.. at .•?:i7.s.-.. In Oclol.cr, V.Ms. these prices have been raised Inmost cases aliout %\.

Rcfore the war. with Kastern priet^s about »15 per ions ton. the price in TSritish folumhlawould be between if-T, and .$.T0. Mr. Mchol Thompson stales that during his thirtv vears'
experience he has only once .seen pi;:-iron und..r .«22 per ton. and that Ihe price has" rangedfrom .«-..,.. b. .Vi-J- . per shorl bm: that is. .S2.-.2n to .«no.40 per lon^- ton. It is frwiuently
menfon.Ml that CI .s,. pi«.ir„n has 1 imported at a price of .Sl!>..-,0. This iron was brought
in as ballast, it was ungraded, and I un.l..rstand lliat it was of very poor .pialitv and tliat .ome

.of the bu.ycrs havo been unable to use it. It is possible, also, thongh I cannot now check, this
point, that the price was for a short ton. corres ,.li„g to .S2I.M per long Ion. The onlv innmr-
tation from China since l!ii:! was in Hie .vear lwio.17. am aiming b, 4.i(. tons- and in'-iew of
the re,|uircments of Japan, it seems unlikely that any Chinese iron will come t,. lirilish Columbia
ill the near future.

The present i.rhM. for ,.ig-ir,„i in tl„. Kaslern Sialcs is .m per ton : adding to that a freight
of .«1.. ami a duty of .«.-, wo„M ke .*.-,:! in Itriiish Columbia. .\s. however, the ..xportation ofiron from Ihe I niled .Sales has been prohibited, tile actual price Is higher than this, and hasranged from ab.ait *(;i| to %•>** per long ton.

^Vhib. il is impnsMl.le to predlcl llie course of prices after Ihe war. it .s.n.ms likely, in view
of the high cost of luing ami the in.-iva-ing powers of the working-dasses. that the price of
labour, and consnpienlly the price of mannfacMiied products, will not return again in the near
fu ure to (he pre-war li.Mi.vs. If we m.-iy a-snme ihat Kasiorn prices of pig.|i.„„ will not failbelow *20, it Will f ,w that Ihe normal price of pig-iron in l.rilish Colnmbia will „„t fall below
.?..... or at Hie lowest price .vrsii, f,,r a period of several years.

The freight from Kaslern imn centres to Vaneonver has 1 ,..i, about .»10 per ton. but Hhigher at present. In .Vngust the rale from Hamilton to Vancouver on iron and steel wa-CO ccnt^ per luo ib.. or *i;;.44 per long ton. I'lvight rates from .Mneriean furnaces cannot be
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obtaliiMl nt present, ns the exiwrt cf pla-lnm Is i.i(itill.ll.'.l. Tlu- duty .m piglrou fr..in tlio

Stutos l» W.xi> per Ioiir ton plus -> per o'lit. u<l riihniiii. wblcli (it pri-wiit prices comes to

aliont *2.-."i per long ton. or a total eliaijje of aliout $." per lonK ton.

The It. I,. Tlian<- ••orp.iratlon plaee the price of pig-iron In Caiifcn-nia as $lSr, per ton i.efore

the war. i^eing the Eastern prl.v of .SI.", pins *ll» frelgiit. .\t pis'sent th.'v take the Coverninent

price of *•!:: at liiniiitighatn pins *lii frel-lit. ..r St:i a t..ii. They assntn.- that after the war the

price will lie alioni .«J> per ton, or an advance of *:! ov<'r pre-war pric-i. Th.'V consider that the

market for iron ami steel on the Coast is at icast *»»<.»»» or -i:lM>nti tons a year, ami proi.ahly

],(X10.<'fH) tolls.

Itritlsli folninliia is very wcii sitnalcl for sliippin'-' inaiMif.i<'tnrc.l piviluds to Japan ami

the East generally, and If pig-iron ami steel eom.l If prodnc.'d cheaply we might he iiMe to

command a considir.iiiie expnrl market. Kicctrlc-fnniace iron will however, he too costly to

compete with l,iast-fnrnace .ii-..n, even wh.-n the latter is hronghi long distances l.y water.

Wherever there is an Iron imlnstry th.^re will he a moderate demand for high-grade pig-iron,

and an electric-smelting Imlnstry in Itritish Colnmhia will proi.ahly he ai.ie to develop a fall

market for this jirodnet throngliont the Kast.

>fr lUinncev's taliie of iron prices shows that in normal limes there Is a diffirence of fd

or *4 iM'lw.M.n the pri.e of dill, lent .lasses ot pig-iron. In .\ngnst. Illi:!. the prices ot ISessi'mer

and fonndrv irons varied from .«.V> to .•?.-..-.. la. liiding ficiglir. at most points in Kastcrn fanada.

ami elect rie-rnrii.ic<> pig-iicm was s.ild at IM-l. ,ii Canadian fnrnaces at a stamhird prhv of .«.>s.

With regani to the posslhiiity that a. i.Iast-fnriiaci" plant may he estahlisiied in the Slate

of Washington, and thai it may capture the market f.u- iron in Hrltish Colnmhia. I may state

that the I!. 1.. Tliane Company estimate the c-ost, under I'.Hs conditions, of making Iron in the

suite of Washingt.m at *-J2. .f.'ii. and .«:«'. on .ree assimipiloiis with regard to tli st of

snpplies. Taking the middle estimate. .*i;i!. and ad.liiig tiie frcigiil. say .«. and the Canadian

duty of $4 7.-. would raise tlie <ost of iron delivered in ISritlsh Colnmhia to ahont :<:i:!: a ligiire

which Is al«.nt the same as the cost <.f making elect ric-rnrnace Iron with power at .«!.-.. The

honntv oflereil hv tlie ISritlsh C..lniiihia (loveriimeiit would, apparently, lurii Ihe Male in tlie

favour of Ihe electric pphUicI. .\fter the war tli.. war duly of "'i per .eiil. <i,l valon-M will no

donht he withdrawn, and in general we must expect lliat a hiast-mrnace plnnt on tlie Pacific

coast wonid he ahle to take a part at least of tlie market in Itritlsli Coliiml.i.i lor t licaper

grades of in.n. hnt. with tin' lieip of Ihe Canadian duty ami llie lYovimiai honnty, an clcctric-

snieltlng plant in Ilrilish Colnnii ia sii,.iii.l is' ai.ie to ivlain the local market f.n- tin- liigner grades

of Iron.
.

Iiifoniiation with regard to the price of pig-iron in Uriiisii Colnmhia dillcrs considcnihly .

Mr Watson (irilliii. Snperinteiident of tiic Commercial Inlclligcnce Ilraiich ot the Department

of Trade and Commerce. IMtawa. rm SciHeiiil-.r 4lh Miiotes •one of the largest ship-l.niidmg

companies ,m the I'acitic coast" as saying: "We h<.g to . Ivise that wc have Ismmi paying for

pi.Mvon during the last year letwccn .<r.-, and .*7.- per t IM"'.' Ih" This wonid l.e hctween

.«7:5 and .'Svl per long ton. On (Iclolier 1!>ili If n'lotcs liie Industrial c„i,„„issioiier m \ aiicoiiver

as saying- ' Thc^ pivvaiiing prhcs diiriic' Ihe pasi two years liave Iksmi from M.> to ^l.!^ per ton.

wlih'h is liie price at the present time for llamillon pig-iron delivered at Vaii.v.nver. 'ihe present

nnantilies re„niicd in Itritlsli Colnmhia will rnn apin-oxiinatcly from 7.iH.ii to 1o.i»K. tons per year.

I |,.,ve. I n iiuaMe to get an eslinial ' the .|uai.lities that will he r.Hniired in 111.- next two or

llins. years." Mr. (;rillin snhs,Hpici,ily as.vnaincl for luc that lla-e low.r prices referred to

Ihe long ton.
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API'EXniX II.»

'(l(^

srppi.iKs OF inox «ntK.

There nre. In enMly m;-,^Mlh- ,mrrH «f HritUli C.hii.rf.la. n n.n.il».r ..f deiKmlt. of m«Ki,otlt..ore that appear to he Hultahle n,r el.Kl, !,• HnielMn^. In th,. al.Hen.-,. .,r a re^nhir .lenmn.l f„r miH,ore*, scarcely any „f ,!„« ,„^|„ ,,,„.,. ,,„,„ „,^.„,,, „|, ,,,^,, ,, ,^ i„„„,«„ii.le to stale witli anydegr«> (,f acnracy the anionnt an.l analysis .,f tl r the .ost of nilnlnK It
In view of these elrrninstatioes. It was arranwd that Mr. Win. KI.H-t ltol,ertson an.l Mr.Brewer w.ml.l furnish me will, the hest Infornaition at their .llK,««al will, respe.t I,, the ..n-HMles. a..,I that I w.a.l.l ns<. this Inforniati-n as the hasN ..f ,ny r..p,.rt: It hein« nn.lerst,.,.,!hat I an. n„t a.-,vpllnK any res ,sll,llliy with reKar.l I., the ac.i.ra.y „f sn.h lnf,.rn,atlo.,.

I Imv... however he..,. aMe to oh.ai.. son.e l.,.I,., 1...,, .|„,a. whi.l. a«. in «eneral with thosefurnished liy the (ioverninent ottlilals.

";'"""'"/ '"' "'•''"".-As the ore n.ny !«> assnn.e.1 lo tain. o,. a., averase, not .nu,hmore than .Kl per ,enl. of hon, al.out - tons ,.f ore will le neede.l for ea.h l.,n of pi«.|ron. Thusfor a pro.„.tion of :„ ,o.,s of pl«.|ro„ .h.ily > .. n.nsi have m> tons of ore. or :r..OO.. tons .ktannum A supply of .VMM. ,o.,s per a».,un. I„r ten .v.M.rs, or .V-MHK. tons in all. would apin-nr
ade«|unle for the pres.'nt imiuii-.v.

location nf I,,-,,ositx.-U is assun.ed. for the puri.ose of this reis.rt. that an elwIrk'-snieltinK
plant w.M.ld l,e er.^ted at some poh.t on thh-wah-r within a reasonai.le .lista.ice of Vancouver-
Its location heli.K .leter, d. an.on^- ..th.T co leialion... hy the n,HMl of ohtalnlna electric power
frou. the lues of an electric ,H,wer conipany. II follows f, ihls Ihal the or.-.hr "^Ix selecled
l^or consideration should W those that are sltuate.1 on tide-water within easy ,. , .portatlou
dlstan.v l.y water fro... Vancouver.

"

•''"'''"'''' '"•'-''' ;.'"./r..-.\ stal.-ment cm, d hy Mr. \Vn.. nrew.-r. an.l ar)pioved I v Mr\Mn. Hct •Itols.rlson. will he fo..mI In this A,,pendl.v. It co„lal.,s a lis. of tl ,ore in.portant
deposits ot iron ore that a,-e lllcely to prove snitahle for suppiyluK an ele-'tric sn.eller. Thestatement .shows ihe distance of each d..posit fr i wal.T. the .«li.n..le,l a.no.n.t of ore. a...l

,,'-'
'*"''•• •'" '" """• "I'll-hn.-. phosphorus, an.l insoh.hle In samples lakcu fr.u« each deposit

It apiH-ars f,.,,,., the stalem.M.t that tl,e,v are s,.v,..-:.l co.ivenleully sltnal.'d .h'|H,sits. anv one ol^'which may he eNpecte,! lo furnish Ihe rcpihed a.nonut of ore. The.'e ca.i Ik- iiitle .lonl.t that
if tw,. or Ihrc of these we.v ,1 ,„, „ suMicic.il supply of ore of r.'as.mal.l.v richm'ss andpurity would lie olitalued.

.\«t«,r o/ (/„. f(,r«.-The ores avallahle a.-e aln.o.st all n.nKuetites. .Such or.'s an- less easily
sm..lted in l.l;.st.f,i,-i,:.ces limn hicn.alil,. o,-es. and it Is usual. th.Tefore. !o provl.le for .-.u a.ln.i.v-'"" "' ''• "•'"' "•'"'" '""'lliiiK niacnetitcs. It is .piite llk.'iy that, in el,.clrlc fui'uaccs ha.malite
ores would s.nelt mu.-e .-e.-.dily than ...a.-nciiics. «llhou«l.. as vc-y little prelln.inarv r..du,.|io., of
th,. oie can le ,.m.cl.,l In such furiiacs. ih.. .liff,,-,.,,.-,. Is lik.ly to h,. less mark,Ml' It haprnMis
how,.v..r. that Ihe ,>,m,nenial sn,..|iin«or iron on's in d.vtric fnrnaccs has nearlv alwavs ls.en
.u,-n..r out with ui,.u'n,.til,.s. ..iil„.r alone or will, s,.,all a.l.lil s of h, allfs. so'ihat we know
dellnitely that uiarnelite oiys ai-e suilahl,. for electric snicltiuc

The o,es availahle. while a.h'Mnal.' In amount and conv,.ni,.nt in location, aiv n,.iila.r as rl,h
in ii-on n,a- as f,e,. f,-on, im,,urili,.s as the n,:,i:netil,. ores that have I „ .s.ndt.Ml in electric
f.n-nacs l„ .Sw.hI r Calilornia. .Many of ,l,c Swedish o.vs c-.u,lain as n.uch as ... per .-entof li-o... ami th.. caliloi-nian o,-.. h.is „..a,Iy 70 p.r .vnt. of i,on. hut the ..r.-s availai.le In Hritish'
( olumlua .aunoi 1.. ass,„„cd lo av..,a,, v ihan :m or .-.-. por .rut. The pul.lish..d analvsesof oi-e .san,pl..s. in.iudin^ th,.sc co„iai„..d in this A, ndix. I>,s|,„.ntly show as mu.h as co'tst
.^nl. of i,-„„. hut M,-. I-I....I Ii,H„.,i>on is satisli..d that, if I ,r,.-lM„|l,.s a,'.. n,iM,.d in a wholesale
way. ami without any aliempi to pi.k Ih.. l,..st o,-... i, will no, 1,.. safe to „„„,t ,.u an av,.,-a«e
rl.l,n..ss ot n,or.. than .-„• to .',.-, p..r ,•,„,. of i,„n. i|.. Inr.a.ms „„., however, that Ih.. L',-,..ue
'"•"; '"•*'"- "" "•" '" ' y 1" '-I'^'ra-ler. au.l thai hy taking a snllahle pro,-,rllon of ther.Mk will, Ih.. ore a sn„.||i„tf mi.M,„-e .an ,hiaiu..d having- ujih llm,.sfo,ie I., he self-tlnxim:
an,I^irryin^' at least .-. r ,ent. of i, I, n,ay l„. poiul...! „,„ ,i,ai for n,aklu« a fouu.h-yirou

Mr. ;v^,J-\^,,i,;sr's si;;;;;,aMri;;^;i,,,";;'!,,f'Vhir'ni;o;i ^'T ,:;^.„)'^r';rs;';!ri::;^
"-"»-"•' -^
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wine Hllica 1» .H«Mitlal In the Him-ltInK nilxtnro; thu^ nt Hor,.nlt. tli.- ore woh fo i.nre tlmt It

wim ne«-«*Hurv to ad.l qnnrtx. Moreover, a .erlali. amount of kIbk i;iu»I Ih- i,ro.ln(e.l to Hux ..IT

the sulplHir which ix l.rm.nt In the ore. Create. ...ononi.v wonUl nn.l»nht.-.II.v result, however,

if the wneltlnB mixture conlil lie nia.le to contain n» nuuh a« tK) per .•enl. of Iron.

The Swe<ll«h ores are exwptlonall.v pure, contalnluu usually from 0.01 to 0.02 l»'r .•.ut. each

of phoHphoruH ana milphur. an.l the ore at llenmlt. In CaUforuln. contalnlnK onl.v (MM per -Tut.

each ,.f i.hoKphorus ami Hi.lpl.ur. The available oren lu HrltUh folnn.Ma are rea«o.»iM.v free

from ph.«.phorus, co,.tal«ln« a» a rule Ics. .ha,. ()..« I..r <vnt. of this ..le.neu., .«> that Itess..,.,cr

iron .'an he uia.le fron. Il.e,... The sulphur is. however, Ho.newhat i.lKher Iha.. is .l..slral.le.

Some of the ores, ..otahly i1...h.. fro.u Tesa.la Islan.l. cinlaiu some t."..th» of a .er CMit. uj. to

1 iK-r cent of sulphur, hut It s.-cus prol.ahl.' thai a su.iply .X)ul.l In- ol.tnlueil that wouUl not

contal.. ...ore ll.a.. al.o,.t O.l p.'r cut. of llu.t ele,.,...,t. This a...o.u.t cf sulphur wMl not l..terfei-e

at ail serlo..sly h. the p..hUhHo., of a «oo.l fou.idry Inu.. hut it will re,.,ler the or. less vah.ai.le

for n.aklnw sp>- It.l grades of " cliarcial " li-oi.

l-ron. a.i, -' the various .leposils ll.r.-.. u.'oups have hee.. s,.;eote.l-i.ai..eiy, th.*e ou lexmh.

lsla...l \o» 1. •-'. and :i; th.me on Ke.l,mdi. lsla..d, Xos. i) a.ul 10: and thope at Nootka so,...,I

Nos l'3'a...l 14 Mr. Hrewer has piepared estimates of Ihe cost of mii.iutr the oi'o from each of

U,e»e .U-po«l.s an.l trans,H,rtlntf It .0 a port -ai tl ast coast of Va...'ouver isla...I. -r ... the

nei«l.ls...rh<KHl of Vau.^.iver. He fluds tl...t, l,.<l..dl..K a royalty of ,-.0 ce..ts ikt to., to the ow..,.r

and n.l..er of the or,-, the n.st ..f ore .lellven.l at Ihe s.m.l.er will l.e al.out *i is-r ..et ..,.. .Vs

about " net to..s of ore will 1* n«..l..d for ea.l. ions ton of plK-iron. the .-ost ,.f the ore will te

about $s per Ion of piB. This is ., v.^y serh.us ite... of cost, and Is far higher Iha.. .he usu,.i

.-ost of ore at Kaster.. f..r..a.rs. In view, however, of Ihe nature of the ore-lsHlles. .he ...o.lerat.-

scale of u.l..l..« »..d tra..sportatlo,., a...l the l.i«l. cost of all operations .... the C.-ast. I. .hs's ....t

np,K>ar tha. a..v ..mterial .-edu.tl.... .a.. 1k> ex|K..-.,.l, at a.,y rate duri..B Ihe next few y.-ars^

If .he ore w.....' belu« ...lne.1 for «.!.•. there sl.o..l.I Is. a.l.hV. the l-rovi.,.lal tiovr......... la.x of

•IT'., .w.ts iK-r ton: but l» ihe presei.t case It appears reasouabl.. to .,.u..t ll.ls as a .le.l..ctlon

fro.; the iH.uus of lf3 isr ton paid by th.- (i,.v...-u...e.,t for pigir.... pr,.d.....d io<:,lly fro... llri.lsh

Oolu.ubla ores.

lKO.>- ORKS O.- IIKITISII CoLlXllilA.

(Data <on,„iim h„ Urn. M. Ilrrmr. Ifr.Mn,! i:,wU„;r. W,.t,rn Mimral S«/rc,, i>Mnvt.

yaiKiimo, tt.C. lUHi- Sth, 19IS.)

The a<<-.i...panyinK tables sh.)w:—
, , , ., ,.,,„»

First- The ..stin.al.Ml ...st for ...ini..K and tra..sp.,rll..g i.-..ii "le n.i.ied fro... ti..' most

actvssible p.-oiK.rtl.-8 to any es.ablish.Ml p..rt on the east cast of Va...ouver .sla.id ..r at

^""se!oml- Tl... names and io<".lio..s ..f li.e v..ri....s ,,.-,.iH.rti..s. wi.h the dis.a..ce f.-o,.. .h.ep

wate.-. als,. the available .....ua«e. very r....L-hiy ..s,i.,.a,...l. i.i tl.r..e .lassin.alio..s- •
.-.....ai.

••,u-..li-.ble" a..d "possibi..- ...-e. «>wl..B to the lark of ,levei.,p....M..-w..rk it .s i.oposs.l,!,. .,.

n...as.,.-e .he ore .•..serv..s wi.h a.,y .h.^n.e ..1 :,.>c..r.icy. WI.e.e ,, star is „i:,.v,l l,.>si,le the ua...c

of a p.-operty It i..dical..s li.at i. is l...i».ssil.le to make iM.y .s.iii.a.e .if avaiiabb- ..m....Ke at

""'"ThU-d: The i.al.iiv ..f ti..' o.'" a..d assay .vs,.Us ..Ltaiued I....... tb.- sa...ples coil.v.cd at

various tl.i.(>s. ...gether will, .he .ia...es of the c-..ilei-.ors.

lUiiiiiiiltil ("<l "1 Miiiiii'i 'iiiil Tiiiii-'ii'iitinii Ii'iii (hrs.

TI..V.. .l..l".sits ..Miv hav.. b...... .•,...sid,..-...l in .1.,- f..il..wi„L' table, vh-..
;

Tl...... l,..afe.l on

Texa.la .....1 lie.l.....la isia,..ls .....1 at Noo.ka s,....M. TIi.m. are s,.i,v.,.,l b.Ma..s... ov, ..,« ... I.-'lr

a.'ossibiiily. I..gell.er will, .he ,p.a..li.y and .[..alLy ..t ll... ...v. .i...y w..,.l,l W .!..• i,a....-al cl.oUv

as the tlrst sm.rc's of supply.

'J'fJiiilii litlanil. S'lK. 1. ~'. •'
-

i^^-j

Ksti.nat.'d I'ost of Il-driil pla.it * ''-^

^^
Kstiniateil cost .if lra.isp.irta;lo.i

,o,*ki
Ksti.uatiMl iiist of l.i.nki-rs and d... k<

T.ilal es.i.uat.'d .-os. ..f i.islalla.i.ii. iFi-..00t»
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BiHBAu OP Mines.

f:»un.aua Vont o/ J/,„,», „„, Tra^,or,aU,.. „„ Ton of tm Lt
(FlffurhH, 00,000 rm„ „cr A»„uuO

Inferos m.,1 .I,.pr.M.latlon on InHtallatI,... at 20 iht c-entKHtluiiK^l oost of milling
"t -" IM r cent |o j^

KBllniiileil cwt of trimunins " ^
K8l!inal((.l ooHt of frelglit 23
Ksdmatf.! c-o»t of unloading * <*>

23

Koyalty to owner per ton »3 <»
SO

OoHt of ore at smelting plant
~

Rcdonaa hlanri. \on. ft nnd in~ W 10
Ksllnmte,] vml of 3-.Irlll plant
Kmlnmle,! cost of Imnkers and doikg

' '

'
' » ''"^

No triinsiMiHiitl<m ro<]nlred. 10,000

Total estimated cost of Installation
'

$15,000
A.//»mtn/ Co,, otm,in„ a„„ Tran„ur,nUon p,,- Ton of 2,000 LJ>(t'lminnn :,o,ono To,,, ,>,r A,„„„„)

lutm-st and depreciation on Installation at 20 .kt centEgtlmafe.1 cost of mining
' -i" inr cent

jjo o«
Kstimateil (•ost of loading 2 00
Estimated i-ost of freight

' 15

Estimated <«st of unloading 1 00
2.-.

.

Koyalty to owner i>er ton W. 40""
50

<^'"*t "f ore at smelting plant
Aoo/A-fl Souiiil. \o«. l.s and l',~ *3 00

Estimated cost of 3-drill plant
EstlmatiHl cost of trani-IIno ... ' •'"•000

Estimated cost of bunkers and docks ^"•**"°

10,000

Total

»2.-.000

(f iy» linn .W.ooo t,„„ ,„, .

i

,, „ „ ,„

)

Interest and dopr«.|a( Ion on Installation at 20 per .^«tl-.sllmatcl cost of mining l,v larw quarry '" ^"

Estlmaicd cost of trannning ^ '""0

Estlmalcil cist of frcifiht 23

Estluiat(d cwt of unloading ^ '^

25

Royalty to owner per ton .
^^ •'0

50

Total
XoTE.-'l'lio estlniali-<l (<,st f,,r frel"lit i.i Yi,],Li

'.„,'.' '** '0
the Toxada Island and Ited la Island ...iLLT"'''.':'''/'"''

''' ''""'^ "^ '^"""^ ^^°«
.anli". iron ore f„,n, ,i,e .Xoo.ka .S ,„ „. „; ^s i .,

,.?'-,:;'';'""'"
T'""'^-

'^"""""' '<>'•

(After tvnsultatlon will, Mr. n. 11 ,K,ewar Vr T . ! ' """ "P""''*'-
for a 3-drlll plant to *J2.000 in view of p

\
';, a it, 's"";';:/''

''''"'
'?,

''''''''^ "'« -"-«*«
rents per ton added to (he estimaxul cJst of mini^!)

'" " '""'' '^''"''°' * ^''^
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Xamet and Locallotu of Profierttc:

No. Name of Property. .urntlon.

Appruxlmale Dli-
tauct> from Do«p

Water.

Preaeott ]

Texadii isliiml
l.OCMI fi'ot.

'r...a.la inlaml 'M""" ?!'; ""'If-

,„ T..xu(l,i WamI ••• A ...u IM, milei.

on Ulver* Kriin.li of yuiu«aiii river, cant ("ast of V .1. M "ill<;«;

11 In gam I-ake Iron Uppir guius lak.-, near fust foant of V.I About .0 miles.

10
11
V2
1:!

14

15
10
17
IS
19
20
ai

22
23
24
25

26

27
28

29

30

31
32
33

Paxton
I^ke
Iron

Q

Iron ">own«
'' Nimpkinh ( Kl lanch ) river, near Nin.pkish lake, V.I. About 21 milea.

Kitchener* Wigwam bay, Sejmour inlet, Queen Lhnrlotte (
lose.

i

Holllld

•ander* !
South «hoic of Seymour inlet. Queen Charlotte t lose.

>iiim1

I.'],ip. WeHt UiiLaida inland • "> "[""""

lllaik Warrior* W.Kt K.iloiida island « >' »""•"'

riim«hevi-a*
I

I.oui«e ixlaml of Queen Charlotte group On shore,

Supitn 1 Sarita river. Ilarkley sound, wegt coast of V.I. . . 1 Vj miles.

Clifton Taartoos island. Harkley sound, west coast of V.I. Vj mile.

i«ack Prince Urhuiklenit harbour, west coast of V.I % mile.

Henderson Lake

Defiance* .

Rime* ...,

Sirdar . .

.

Conqueror

Hi'nderson lake, west coast of V.I l.'KH) feet to lake.

12 miles to

deep-sea harb'r.

Handy creek, Alberni canal. V.I 1 mile.

liordon river, near I'ort Kenfrew, V.I 5 miles.

(iordoii river, near I'ort Kenfrew. V.I 9 miles.

HuualMjo creek, tributary of Ciordon river, near 9 miles.

Port Kenfrew, west coast of V.I.

Gordon valley, west coast of V.I 7 miles.
Baden Powell and LitUe

Uobs , .. • ,T T
Prince's Iron* ".Vest arm, Quatsiuo sound, west coast of \ .1, ...

Britton and Monarch . . Chromium creek, tributary of Klinaklina river.

flowing into Knight inlet, mainland coast

North Pacific Iron Umonite (Summit) creek, tributary of Zymoetj!

jljnt,^ river. Skeena Mining Division

Glen Iron Mine Cherry bluff, Kamloops lak<

KamloopM
Ralph* Kast Sooke, V.I

Uarby and ,Ioan* Vlberni canal _ Vj mile.

Iron .Mountain and Kennedy lake, V.I

Chieftain

2 miles.

CO miles from
O.T.P. lUy.

13 miles west of .Vdjoins C.P.R.
track.

I mile.

18 miles.

Qiiaiititi/ Uoughly Entimated.

Actual
Ori".

I'robable
Ore.

Pns«llilc
Ore.

13 230.000

Tons.

1.3ri<!.400

1.007.200

5O4.000

250,000

Tons.

993,000

5,000,000

750,000

.McConnell's estimate.

MeCounell's estimate.

McConnell's estimate.

Brewer's estiinati'.

(.*>'rr report by (ieoige Clothier,

M.E.. Minister of Mines' Re-

p..rf. 1917. p. 04.)

Brewer's estimate.



I-
:

ft

Las
Bi'MAV or MiNMk

QittHlim KoHffklit K-UmtiM-CnuAwlta.

No. Artnai
Or».

Trai,
14

" 78.000

i; 3.000

^ 15.000
21 a».oi«
2* WflOO

S 16.000

2»

rolwU*
Orr.

Tnaii.

OO.UH)

30.000

S.000

210.000
nio.000
06;!.S00

PomIM*
Or*.

Tom.
aoaooo
:!00.aor)

25,000

25,000
15.000

280,000
47.000

120.000
2IW.U0O

1.135.000

ToUl
Ore. Rrmark*.

TOBI.

250.000
275.000
88.000

33.000
ao.um
"wcotm
141.000
306.000
"no.floo

i.eo7,sou

Totnli •»73.00O 5.10B.100 r~9:04ii:iW0~1'II7lT^^^;i.r

nrcw^r'i Mtimalf.
BrfwiT'ii ralimiitr.

Prorincinl Mlneralofiit'i ni|
mate,

Br»wfp'ii nitlmatc.
Ilrrwi-r'n titimatr.
Hrewi-r'K <>«tiniati>.

Uppwit'ii i>«timati>.

Ilrewer'n ratimiite.
Hri'Wcr'H ratimatc.
MrKrnxlr'r. c ii t i m a t e. (Be,

I.lndpnmn'ii rep<irt In Vol. I.

I'.
30. " I run tlir OcrurrpDcn

In Cuniida." Can. D»nt. ol
Minm, 1017.)

\alHi-c of OreaiDl Aimau HvkuIU.

! i;

6&2

»4.3

55.3

Trac*

0.303

0.266

«2.57
{ 0.403

6S.7« \ 0.11.3

2 Magnetitp
(angue "

Hafniptite
gangup "

'lime

'lime

«:».27

cn.,s,T

87.!tl

65.71

50.4

(H.4S

58.0

57..'>

0!».4

50.67

Magnetitp 56.45

59.77

0.317

0.6

1.07

1.866

1.0

0.040

0.01

0.1.17

0.53

0.024
O.OU
0.013

Trace

Tract.

0.013

0.005

Trace

0.067

6.46
12.0
4.87

2.75

2.06

4.47

0.03

0.024

0.5

8.33

7.0

11.0

Averagi' m rima faoi- nt ndit 430
fwt brlnw tlip bighvit out-

I
cr(i|i. lln-wer'a aample.

I

C<>pp.'r, nil; mangannp, 0.08% j

I MeConni'II'H oampie.
Copper, 0.14 ; Mi<;onnejr»

I

aiinipli'.

I

Cop per, 0.14; McConneU'a
I

Nam pie.

I

r.iD(]eriitiirs uniDpling.
I I.indemnn'a (ampling.

j

C' .. ri p e r. 0.08'/, ; Lindeman'a
"ampling.

(ieol. Survey of Canada, 1886
p. 37b.

Fiilmer. Oeol. Survey of Wash-
ington.

Tenth (Vn«u.. U.S. Hepreaented
Jot of 600 tona amelted nt Iron-
dale by fuget Sound Iron Co.

i

Copper, 0.:ia; McConnell'.
Kumple.

Copper 0.22%: magne«ia.
! l}^y;

• 1">'-- l-32^^r
; alumina,

".IW /, ; I.indemnn'a aample.
Hrower'a grab sample from
dump.

Copper, trat-e: McConneirs
sample.

^P?;:> OfS';: alumina.
I-IT'/; lime. .-{.82% ; magne-
«ia. 1.03%; Mndeman's
sample.

Copper. 0.7% ; alumina. 207% •

i-~o ,1 ; I.indemnn's sample.
Proi«-rty owned by Canadian
• "tileries (Diinsmuir), Ltd

l.indeman's sample.
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Stlnrt of Orr •itrf .•««» ««»ii/l»—«1i»iiIIiiuhI.

Xalun. Iron.

B Magnctltr. lime, and
garnrtltr gnngue

Magnetitv

Mapirtltr

MafDftltc

10
11

Pw Ce»t.

«M.£I
««.Kt)

ffit.O

Magnrtite
Mapietlte

12 Bog

13 Mugnetite lime
tone gangae

14 Magnetite

15 Magnetite 1 i m e -

stone gungue

16 Magnetite 1 1 m e •

atone gangue

17

18

Magnetite 1 i m e -

atone gangue

Magnetite 1 i m e -

•tone gangue

10 Magnetite

'M Magnetite
21 Magnetite
•-•2 Magnetite I im e

atone gangue

23 Magnetite

24 Magnetite
2.5 Magnetite
26 Magnetite
27 Bog

28 Ha>maate

Hulphur.

g Magnetite 71.2H

Per Cent.

Trace

0.2:1:1

0.017

0.S

0.30

Phiw-
phorua.

Inaolublr. Itt>mar1ia.

08.0

B4.46
66.07

se.o8

66.17

.'iu.tw

r>9..37

tlO.7

54.4

S.'i.O

4K.4
48.06

(W.7
6O.S0

56.2
no.4

52.00
70.2
no.o
.52.6

66.0
6r>.s

61.0

ri6.57

67.00
r).s.:{

.-)4.46

r>»i.n7

.iii.o

47.6
48.4
.-7.0

Pof Cent,
j

Per Cent.

Tmce ! 0.3

<i.010

O.IKil

0.11

O.Ol

0.10

a447
0.1

0.017

0.04

0.710

Trace
1.4

0.4
' 0.7

! 0.623

{
0.50

i 0.3

! 0.76
' 1.3

i
0.3

\ 0.2:1

I Trace
0.24

I
4.2

Trace

o!34

2.75
1.6

2.75
0.15
0.447

A'il

Trace

0.00s

0.03S
o.o:i8

Trace

0.010

0.018

4.12
Oh-M)

4.0

o.:j7

0.80

2-32
1.40
1.0

&1

12.70

Hrewer'a »a'v|ilc from dump.

I.indeman'a aumiile.

«'o|i|H-r, trai^e; aluniiiia, l.li'A ;

lime. 0.80'; : magneaia,
l.W/c ; I.indeman'a aample.

riotliier'a aaniple. Miniater o(

Mlnea' He|Hirt. 1017.

Alumina. 7.6' t ; lime, 1.8'7t i

combined water. 0.11';4;

magneaia. trace ; Clothler'a

aample.
Mndemau. Vol. II., "Iron Ore

( M-urrencca in Canada," Can.

|),.pt of Mini-a. 1017.

No aamplea reported.

I.lme, 1.0'/, : Miniater of Mlnea*

Ucport. 1011, p. 77, and

I.indeman'a in " Iron Ore
< Iccurrencea in Canada," Can.

Kept, of Minca, 1017, p. 18.

lamli'ninn'a aampiing.

I.indeman'a aampiing.

Hrewer'a aample.

1 I.indeman'a aample.

No aainplea rejiorted.

I.iudemun'a aample.

0.006 13.36 I.indeman'a aample.

Trai'c 13.6 ^ Hrewer'a aample.

Ail 21.2 Hrewer'a aample.

I

Trace 17.6 Hrewer'a aample.

Trace .... t
Cnrinlchiiel'a aample.

0.006 '2:i.'22 1

I.indeman'a "ample.

"Trace iM
\

Hrewer'a sample.

; I

Trace 3.85 Cnrmichael'a aample.

O.IKH 3.81 I.indemiia's aamide.

\U 17.0 i Hrewer'a aample.

0.053 18.6 Carmicliael'« aample.

0.025 ' 16.52 i

I.indeman'a aumple.

Trace 1.4 1

Hrewer'a aample.

.Vil I 22.0
I

Carniichael'a aumple.

A'il 12.1 I (iolil. trace ; silver. 1.2 01. :
cop-

I

per. 3.:i'r ; HrewiT'a aample.

.Vi( ! 3.3 Hrewer'a aumple.

Trace 4.8 Hrewer'a sample.

Hand sample reported by Car-

j

michael.

0.1"21 8.52 I.indeman'a sample.

o!(IO0
i

4.51 1
I.indeman'a aample.

0.013 !
8.88 i

I.inrtcmiiu'a sample.

O.ft'58 : 2.:{2
\

I.inilemim's saniple.

o!(138 1.40 1
l.ind>'man'» sample.

,15
i

Ciirmichael'd sample.

lirace .... Ualloway'a aample.

ipracc Gulloway'a aample.

Trace '
|
Galloway'a sample (selected).
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Xnlnif of Orr imH .lM«» «.•«ulU—i'itnt-UuM,

Ho. Nalur*. In*. alphar.
Iibarua.

IIIMlllM*. Rrawrfea.

I'fr t'vDt. I'.r »Vnl. I'»r C»nt. Ftt rriii.

I'init four namplM by
Mi'Krniir.

39 Limootlc W.-'»» 1.1*1 0.407 1.02 MiiiiKiiin'in', (i.N.">: watiT r»m-

l)lll.^l. 1H..'H.

W1.01 1.W 0.010 o.m .MjinKJiiii-xc. O.ni ; watrr mm.
hinHfl. 1*l.<r.'.

ih.:k l.H o.iNn 1.00 .MnnKfiniw. 0..'I0: water <-»iii-

liliiid, 20.17.

iw.in 1.4T 0.U10 1.66 Maiiiniiiiu'. 0.70; water oom-
liiiii'd. null.

RIO l.T \il 2.0 Hn-wer'a naniple.

M.a O.H Sit 1.7 ( kwiii'r'it Muniplt*.

KV2 •J.»K5 o.iioie 1.31 < Iwner'ii Haiiiplc.

r.3.2 !.«» 0.014 1.62 Owner'a •Miiiplf.

%4.0 1.1.-5 0.00-J l.M Owner'ii »araplf.

30 MBgnetite B4.MI 0.1.Vt Tniw 4.21 Mi'Kvoy'a namplm. (Sre "Iron
(Iri- ihi'iirn'iiifa In Canada."

tU.IKI 0.170 Trncf 3..sr> Can. I>ept. of .Mine*. 1017.

tlM.lM 0.17 Trace 4.on p. 31.)

31 Mnmetite — (»re carrlea tmi miich (dipper to

!»• aiiitable fur Inm-makiDf.
32 Mngnctlte r.it.iHi O.OSJl 0.1NM 25.00 I.liidi'inau'K Hainplf.

rc.ii 1.0 10.0 (^urmichaerH niirnple.

3.'t Macnetite .mi O.ll Tnioc 81..% Hrewer'a Hample.

1

mM7 0.(M3 0.016 7.64 I.indeman'a aample.

(Eud of Mr. Brewer'H reiMirt.i

Iron Ork kr<i.m IIk.vd h\\;

In view of tlip lniriortiiiirt> i«f olitalniiiK iiairo pxnt't Inforiimtlon In rfunril to tlio rl<lin(-«K and

othor cliaraHtTlntW'x of tlii> nrallaliie ort-. I illacn^sMl with Mr. W. V. IlnU-rtHon the |K)8»lblllty of

hnTini; a quantity of ore taki-n from om- or nioii- of liie dcpcwiis, and McndInK larp f>aiuplt>8 to

Victoria for anni.\Kls nnd for ipHts in rcsard to ningnotlc I'onct'niration. Mr. Hotiertnon oon-

Bldere<1 that II wan iH>t Iu•l•e»^'ary to nndtrtnke this at the present tlnM', but he Instruded Mr.

Brewer to obtain n larue seueral xnniiiie of ore from the de|>o»lts at Xootka sound. Head bay.

In a letter from Mr. Itobertson dated AuBust 12th. lOIS. and enciosins an assay oertifloate dated

August 0th, he Informs nie that .%Ir. Brewer took nine samples from various parts of the de|)08it,

InclndinK two near tl"' marcin. He aNo t<M)k a sample of the foot-wall. Tlie nine caniiiles were

assayed separately it iron and were found to contain: 13 per cent.. 70 per cent.. (!7.2 per cent.,

(i3 per p»'ut.. (13 per I'eiit.. 44.S |K>r I'cnt.. 47.S per cent., Ii7.2 iht (vnt.. and (is.2 per cent. Tlie

sanipU>s onitalnins 44.S and 47.S \wr cent, were taken near the mar«ln of the dtqioslt. A com-

posite sample was niaile up containinir equal amounts of eacli of the above nine samples ami of

the one foot wall sample. This comiMwltc sample was analysed nnd was found to oimtalu:—

PorCVnt. IVrCent.

Iron .".I .'^nliihnr Trace.

Silica J!i.5 riiosphorns 0.05

Lime 0.0

The nvcraKe rl<'hness of the ore Itself Is I'd i>er tent, of Iron, nnd th(> average richness.

includlUK the two samples near the maryln, Is (11.0 isT cent. The composite sample contained

57.1 |)er cent, of Iron, from which II can lie calculateil that the wall rcK-k would contain 10.8

per cent, of lr<m. If we assume that the samples are ivpreseiilntlve of the deiiosit, we learn

that the rich ore twitalns <;(! is'r cent, of iron, and tliat a ceneral sami>le. InclndinK ore near

tlie uuirKiu and some of the wall-rock, iiiutalns ."7 per cent, of iron. We nu\y apparently con-

clude from this that in ceneral minlnu an ore of at least "> iicr ••ent. of Iron can be e.\i)ected.

It apjienrs, further, that the ttamiue-matter Is siliceous and mntalns very little lime, aiul that

the ore Is free from suljihur nnd la-low the Bessemer limit In iihosi>horus.

i
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^ „„. ..„,. fro... wu,-h of .n..«. p-.-'"
';'v::::;"::t^^^^^^^

rc:rrr\r.;:rrr.r r:;:.;';..« :.... .^ - - -"

•rcrue »hlpiu«it of ore from tlil* «l«'i'«»l<-

NwTE» r»o»i TiiK n. I.. TllAKi: roMrA!»Y.

n
there

T,... ^.now.n. ...e. on four .,..,....- o, ,r,...

-J'^^^ll^^'^l^^l^JXr>::r.!^
I Thnn.' r..ini.sn>-. of Hi.i. Kramlm-", uiiil are of miIih- b« mipiMiriiim .»

I; ,rav"...a.,io,.n «..«,.w.,o «.,-,..,• of „...«n..l.e ore. The ....a.y*-. .,.h.,..1 l...li.«.e a higher

The

depo.lt t-mtal..- l,.i.W.O«> to.m a.nl prol.al.ly a., n.hlltlo.ml .M*"0.t«l>0 lo..«. Th.

Into »hlpii near the n.lw. The ore .oiitalnw :—

Iron

Silica

I'hoKphorn*

Sulphur . .

.

Alumina . .

.

I.lnie

Prr t'lnt.

«R!.0

auo
o.m«
o.r.i

1.4

2.0

Vrt rnt.
0,75

0.0U
Mauneiila

i-.,l,«lt

['.'.'.'.'.'.'.'.'.'' »•«»

ropiM'r "•'"'

TItanlniii

Arfeiilo

Ml.

Sll.

-n.e e*tlnu.te.l c-ost (pre-war) at a l'.i«.-t So.in.J liort wan:-

MlnliiK

IMWA tra.ifiwrtallon ^^
Hen traniiiMirtatlon

^.-j

10

Kojalty

FIxiHl charge*.

ExiKirt iluty .

.

Total .

-•0

CO

$2 11

Or I3.1N iH-r ton of pig-lron.

The a-.u.ue.. output wa. =00,000 ton. a year for twenty >-"• A r™- Jrom tl^n^e of

1.1 „.lle« would co.t $10,000: e„ulp...e..t un.l develop.uent of n.lne, »2nO.(«0 t. tal ».>00.000.

. . , „. „ni« Mil T.oiil«> Ik and. owned by U. k. Own contaluH
"^'.7..'i.i,',"»''«"—V detHM.lt of niasnetlte on Ix>nl»e iHlan.l. owned by II. K. owcm,
C«..."».."«.-.V '"'"*" "'"'"^

Tlie ore i» loa.led Into Hlilp» near the mine.

870,000 tons, with a prohable 344,000 tons more, me "rr

The ore contalux:

—

Per Ctnt.

•'.0.0

7.0

0.H.3

Iron

Silica

MnuKa.ieife

riiiwphciru:* <'•*•*

Pri>-wi' r cDKt :

—

>!inlnK

Land transiMirlatlon

Sea tran»iM>rtatlon

Fixed <'liarKes '

Kxiwrt duty

IvrCi'nt.

Sulphur '_»•"-'•*

Mine

Titanium

2.0

0.07

Total

fO ir,

15

75

71

.'lO

J2 SO

Or W.SO per ion of plglron.

A.un.«, output, .m^ ton, ..r an.uun for ^-^^^ - -^^^ rJI^^^Sr"
mine to wharf would cost »20.000: pu.chaw of nunc, ?.W.U<-» e-l

'
1

$100.000 ; total, $320,000.
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Mrmil Ban.—A drtmstl of iingnHll* on Vanniarvr laland, owbmI liy (llnisarry. ('«Da<itan

tXHIIvrlM (Dunniuulr). l.lmltHi, and (larvure iNiwIvx. tlaywinot, iTMlaliw iau,ilUU tmw, witb

protMbU aao^WU tiHM Bi»rt. Hblp from Nooika aoiiud. It roaUlM:—
rt I'tal. rtr CmM.

Imn WiO ilMwiibnma <MMW
Mllica M Hiilplinr OOIS

I*ri»-wnr iiwt :

—

MIllltiK |0 iW
IjiikI lran«|M>rtatli>n 10

Hmi rran«|M>rtalli>n flO

H.'yalty 2S
Klxnl cliNrRiHa , HO

Exiiurt tluljr flo

Total M TO

Or )4.37 |N>r Inn nf iilt-lpin.

AHiiniml <)iit|iiit, m.tM) ton* |M>r annum for Mpvcn yt>ani. Would nt>nl an arrlat (ram nf

l.n nillM fMin uiUic lu wharf, iiintiiiK fau,<M>; ih>vi>lii|>iiM>iit and wiiilpiiivnl, Kin.OllO; total,

970.(11 a I.

ijMlntam Lake.—A dopimlt uf niamrtlti* ownni tijr Jnn«« k ThuuMon, i^roltably conlalna

a0O,OUU Ion*. Mhlp fruui Canipbell rlrer. It nmtalna :—
ivr I'vat.

lr.Mi 00.0

HIIUn 4.0

MunKumiif O.flS

Aluniliiu 3.0

I'r«»-«iir colli ;

—

Mlnlnif

I.nnd ImuKiHirlatlou

SfB IrHimiHirtntloii

Itiiynlty

I'ff l>Bt.

IJuw l.T

rhiwiilioniH (MNU-ai.trro

Hnlphiir 0.<ltr>-ii,OUN

•0 90
00

no

2S

FIxpil rhnrin-a 2 Vl

Kximrt duty W»

w

Total M 87

Or 17.71 |icr Ion of pig-iron.

AMiiinirtI output, (10,000 tinm |it>r annum for eUlit yean. Needa a twenty-mile aerial tram,

ooHlInK *£^.0)iO: dcrclopnient, (tc^MNiO: tibial, f2H(i.()(iu.

Willi reitard lo llie fHtlniiiled «>« of nilntni: and trauii|M>rlliig tlipHe orcn, wi> find (exi-eptlng

the iUHl In view of tlii' iiniiHimlly heavy llxtHl diar)iet>) the tot.il cixitH to lie I^J.tl, $2.MI. and

$2.70 |)er ton of ore. iH'dncthiK the exiM)rt duty of TiO cenlK, tlwue lie<-oiiie ll.til, W.ait, and

$J.'2l» |H'r ton. .MeMnrH. H. I.. Thane connlder llint the lOlH cimls for hilionr, niaterlalN. trann-

]ii>rtatlon. and lapltal ohargex would all lie douhleil, Ibiiii leaving a duty-free enitt of $2,117, t4.'2^1.

and »4.1," per Ion, or an average iiint of |3.7m \wr ton. Itt'nienilierlng that these relate to out|iiiii>

uf 'Jt*i*<»*) tohK. KMMNNI lonx, mid (HMHlll loim re><|iei'tlvely. It doeM not iip|iear that Mr. IlreWer'H

eMlimate of *4 a Ion on iin output of .'lO.IKIO lonti In at all too high.

Notes on Cost ok JIikino and Tbamkpobtatiom.

I. Mr. W. .M. Rrewer In a letter dated July Sth, litis, write* nie that he huH had liitervlewa

with Mr. n. M. Stewart In n'gard to the cont of mining and with Captain Simon MaeKenile In

regard to llie cunt of transportation.

Mr. Stewart stated that wher«' Hie iron ore would lie mined by quarrying and there would

not lie very iiiiich development-work and only a reaminalile amount of Korlliig, the iiwt of mining

IriMi ore at the deiHmita on Texada Ixland. Ue<louda ininud. and N"<Kitka wiund (Head hay) should

not cMi-j-d $1 lier Ion, even when u i|iiantity of only 10() loii» a iluy »hb Ih-Iiik uiiiicd. He uImi

Bold that Mr. Hrewer's estlmale of $.".(100 for the cost of luglalllng o 3-drlll eompressor plant at

any of tlifve mines should be increamHl to aliout $12.0<X) In view of prewiit i-onditlons.
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CpOlii M«fKHiiil» rt«e«l llMt Mr. nr^wi-r-i nllnalt .rf H pw ton fur lniii.|H>rtl»« lr.«

on tf.Mii Ti.x«rtM UliiiHl .* Il.-.l.m.lii l.liiixl I" tbm nclirtib..orli.HMl »f V.nroaTrtr w«. mi«.n«w^

,*..vW«l lb.l KH.! ,ll«|«l.h were kIvh. In 1.hi.«1..« «n.l dl«U«nrin*. «i..l tb.t • re»«l«r b.i.li»H«

L.1.1 be m..ire.l .verHKlnii imt le« than T.N. l.m. « wn-k. lie .!«. M.led tb.t "'»'.. '.re wM

„„lv ,« be baulH.1 . .bnrt .ll.l».. «-. tor e,.m,.le, fr he weet .•.«.t "' Te","" "'••"'•'

IhHhHHla UUiHl to lb. en.. o.,..t .rf V»..«mv.T i.l..»l. «iy H. the nel«bl«...fh.»d of \ nlon l«y.

orr.r«.. r..r lr«n.|N.rt«.lon .1.1 ..»t ex.w.l W ....... ..r .t the oi.t.ble 75 ceul. I*r .m. pro-

Zm th't r.*..lnr b....,.«... b,„.l.tn« 7... .„„. . w.h*, were ^..bli.h.Kt wl.h "-•«-''';''•''•''*;

«y t.H. b.«.r. f..r I.Hi.lhm ..Ml lwe..t.v f«..r .r. f..r .ll«b.r,.l..« .HrKo. t apt.!. M«.Kw.«le

J,.lrt..r.M that Mr. Hr-wf. ............ of »..:," 1-r .»., for .r..,.,«.r.!..« If... ore fr,H.. N.M..k«

,on„a to .1... ,.e,K.......rh.«Hl of Vm .vr w I I- .11 r.«b, u-b-r "•--"''''•'"''''•^ ;"»"
,^" "„

.llbo..Kli Mt tl... Iln». of «rlll..u tb.' (r...mtK.r.atl».i ...m.p«..b.« w.ri^ a.kl.iK .l-ul »3 ,».r .on In

""".Tl l.rve';:":i.ed fr„.« Mr. Uo.H.r.«.n. m..b.r ,b..e of J..I, «.h. '«- '"«
'»"7i"« "7'::;

r.>.<l...n rr .ra...iK.r.atloM..f ore, et... fro.n Mr. II. U Urnmn.""'!. M.n.wr. N"rtb-we.t Mghterngo

l'4iiii|m..y, Ke»ltli'.

Iron f>re fmm W>'t Cf't, VnnmHttr /»l«iirf—

In lot. ..f 1..).« U.n. K-''""""'' "• •^•'" "' »:
""• '""•

In lot. of U..KM) ton. K..lu.ateU at |l.r,« |»r t..n.

Iron <>rf frum Ti-rmta luliiml (»» Limit I'lmlrarl)—
inlol.of ««..on. no 0...... P-r .on.

I„l„..of M..tou.
M. ....„., ,K.r on.

In lot. of 1,(««) .oil.

Tb.' Pri.iiinionil I.lKl.tiTnw Co.npHny are traii.wrtlng;-

tVM.I fMni fomox .o Hen. til- ... !«• .H'n.K iK-r ton.

((Wl from Xaimlnio to Scnttl.- ... *:. ••••iil!. pt-r ton.
. ^. , , „

Th.'y take l.»M. to... iK.r .rip a...l fr I.".."", lo 1h..«iO ton. por mon.h. Tbo cl.arKo for

carr,ln« .opp-.r ore fro.n Sbl....y l..l.-t t» Tn,o..,a I. fro.n W«> t" W ix-r ton

(•„aWM.<o««.- (1.) Hal.l.iu tl... ..«.lMial.. for lb.- a.lrlH pl-i.t from »...<«io to »12.(KI0 «in

Innr...- .be .•-t of ..p.lppl..« .n.b nil.io by »7..p.N.. Im.I will o..ly l...r..u«- .bo .-t l»>r .on of or«

*"
",T' JC'orV'lnul .n..,»lK.rla.lo., eH.l.na.e of f I « ton fro... T.-xa.ln n.ul ltolo..da n...l I1..W

ton from .N.H.tktt Hoiiii<n.ro.npi">r..-ilby .in- III.OV4' not.'..
, ., . i

(3.) Wl.b r..f..ro„..o .o .be -oh, of n.U.los. Mr. llo.„. n sUbTH .bat. 1.. v-w of bo .
ee

of ,J Mainl..K an ore of ro,.>«m..l.' rl.b.io... .bo ...... of n.l..i..R woubl ....rtalnly W bl«I. -. than

Mr S warfH o.,..ua... of n ,.-r ...n , .b.t K i. n. low ... -a., .afoly ''-;'";•'
';^;;;';';[.

nr..H..nt ^.n.U.lon.. Wo nu.y r-anonably hopih,..-. bo,v,.v..r. that I.. conr«o o .U.K.. wl.e.. ...

b ... y ..-....».. bo....r ..t„bll-be.l. ai,.l If .be or...b.p.«l.. are fo.m.l .o bo ,«r«o ....o,..b^ .be

Lt of mining n.ay po..lbly .,....e .lown ,o abont »1 per ton, ..ye., with the pre«...t rale, of wage..

Notes oy Vahiois Iko>-o.i.: KnHmiTH.

,. Iron-.lrn'.'lt «l ««H/o /fitTr.-I rr.elv...t fron. .bo lion. W.n. Sloan a lot.or .laU-.! J...... 7.1.

fr.u.. Mr J V I11..1.0,.. Mnnngor of .bo .'.•..tral Iro., ..........l.teo of ^a„.o„ver l.la... 1
...o lonlng

, . f o„. Mr. W.n Ix.rl.nor. of r.T.l Toro...o S.r...... Vlolorla, ^^.V.. In r..«anl to '
.';ro...ore

d..po.it a. sarlla rlv, ,-. Mr. I..rl„.or, nn.lor -lal.. of .I,...o ...b. ..a.... .l.a. .bl« '"•"-'
'"'"/^i;'

,„.„nl .0 .1... ..x...n. ..r f.o-.nl.,B a .Inn.p of or.v an.l HUgp-... .ha. ^ono of tl.l. oro m1..m.1,1 bo «.nt

to the laboralory at VlHori.. for .r,.a.,oe,.t. II.- ofr.-'s to sn.k an.l .bip a. ...n.b oro a. nn,.v bo

r...,nlro.l. an.l wonbl n.ako no .baruo for ...1. boyon.l bis ox,H.n«.s. Ibis .b.pos '» N'
• 1^

'"

Mr Itrewor-. ll.t. It Is .•stln.nt,..l ... .-...nln probably -M.m) ..-ns. wllb a p-^slblo 2... -K to^

«.I.ll.ional. Tbo .Io,K,slt 1. o„o n.Uo an.l a bnlf fron. d,...p wa.or. ". "^''^.^T . f I'lm
ln.oro.t .o have a .p.antl.y of tbi. ore ...ppHo-l for .hcnloal analysis an.1 o.bor ..-s.s b... It will

be ...ore worth while to op..n np so,.a. ..f tbo largor .b.posl.s wbl-b aro sl.,.,,....l elos.. .o .b*p

wn.er. Moreovor. tbo sn.nples ro.olvo.l f.o... .1.1. .lelH>slt have boon ra.b..r bigb In snlpb..r, a.

is shown !n Mr. Hrowor's roisirl.
, , ^, ,

11 Kit.hrmr Urn,,,,. IVVW ltv.l„n,la lsla,„l. n«,l otK.r l,ep'.siU.-Mr. N.cbol Tb.ao,.-.... of

Vau«>nvor, has pla.rd at n.y dlsiK>™i .ortah. Inforn.atb.n rt.s,«.<-.l..K Ibo lr....-.,r.. deposits U.

a
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British Golumblu. This locludea a Ri-neral iiynopfili of the Iron-depnsitR In British Columbia,

and reports with regard to the Kitchener xroup, the Elale claim, on West Redonda Island, and
other claims, from wlilch I extraot the following:

—

The KUchcnsr group (No. 7 In Mr. Brewcr'n list) Is located on Wigwam trny, 8e.vmour Inlet,

Queen Charlotte sound. A report by U. A. Clothier, February, 1018, shows vein No. 2 to contain

flS.I> per cent. Iron, 4.0 per cent. Insoluble, and O.n per cent, sulphur; and vein No. 3 to contain

64.4 per cent. Iron, l.S per cent. In.viluble, and 0.1 j>er cent, sulphur. Further surface work
would lie nf^etl to jirove the continuity of the ore-shoots on the surface before diamond-drilling

to prove them at deiiths would be justified. A sample of the Kitchener ore su|>plled by Mr.
Thompson on July 24th. 1016, was found to contain :

—

„ „ ^

Peroxide of Iron 04.351 Iron, 64.6

Protoxide of Iron 2.'i.lot i)er cent.

Protoxide of niuuKaneso 0.47

Alumina 0.90

Mme 1.00

Miigiiesia 3.S0

Sulphur Sllsht trace. -

PhosplioruH , Slltfht trace.

Insoluble 4.70

Total Ut).:<\

A report of the ElHe claim, on West Itpdiiiidii l.slaiid (Xo. 0, Mr. Itrpwer's list), by Alexander

Slinrp, Vancouver. October, 1017, contains llic fiillinviii)! suuiiiiary : "The F.Uie mineral claim

hSK a wcll-defiiiod umKnetitc-iron ore vein, fully :tO feet wide, pniliahly cxtcnillMK from the cast

to the nest Unuidary, and to dcptli. The ore Is blsh grade, almost free from sulphur, phosphorus,

and other impurities. !<itnated on tide-water, viiere the larRpst (H'eaii-!:i)in!; ship can lie loaded

at any tide, tiie mineral can l>o easily niiil cbeapiy mined."

Mr. Siiarp iinotes the followinc anai.vscs for tills ore:

—

Pit Out,

Iron «."..0

Sni|ilMH' None.

Insoluble 0.20

I'or fVnt.

Iron 01.10

Silica 7.31

I.inie .'MO

rii()s|iliiiriis 0.(ll,"(

Snliiliiir 0.;iO

Slime 020 tons of this ore was shipped to the (>.>we)io Iron anil .Steel Company's furnace In

Oregon. The averaw iron ciinlent was (lO.s jier cent., and tiic ore was reiiorted to work well

in tile piiddliiiK-fnriiace.

•Mr. Tlioniiisiin also siip|ille<l nie willi reiKnis liy .1. II. Smtt. of LmikIiiii. and \V. Newiiiaii,

of VaiK'oiiver. with retrard to the .S'/iuo I'lu and .\f7(i<- (' daliiis of Irnu ore situated near Cardero

ciiaiiiiel. In tlie Cuast District of Itrllisii Cdlmiilil.i. VM miles iiorlli of Vancouver Clt.v. Tlie

reports speak very liivoiiraiily of the aiiioiiiil and nature of the ore, Imt llie analyses lliey i|iuite

sliow only .'ill per cent, of Iron and as niiicli as 2 per cent, of snlpiiiir. wiiicli does not support

their staleiiienls with reirard to the vniiie of tile ore. Tiie complete analysis quoted is:

—

IVr LVnt.

Ude il.so

Ferrous oxide 2."i.03

Slllni 10.."ii>

Siilplinr 2.10

I'lios|iboriis

Tilaiilnni ..

Water and o

Ml.

Ml.

0.07

Total 100.00

nirii' samples assayed for sulpliiir showed: 1.7." ]ier cent., -l.." per cent., and 0.71 jier cent,

respect ivel.v. Klcbt samples assn.ved for iron showed: !'i0.7 is'r cent., ri7.."i per cent.. .">4.li per

cent.. .IM.S per cent., 't4 per «'nt., 50.3 per cent., .Il per cent., and .'>,'t.2 jier cent, resiiectively.



Ifil9 9 Geo. 6 EijgcTBic Smbltino or Ibon Obe. L 35

APPENDIX III.

MAONETIC CONCKNTKATION OF IRON ORES.

In MDeltlng low-grnde ores of Irou, It Is nometlmpH econonili-al to arf«g the ore before

smelting It, In order i-. ' n< iT'nte intmt of ttie barren rock-mailer. Biid thus to rtHlucc ttie cost

of the (imelting o iiiiMii. rds ..-"liniinary dressing Is imrtlcularly desirable In the electric

smelting of Iron res. on artomil of 1 e small size of the furnace and the high cost of the

smelting operatio . V <;niclite o-es Iron are readily concentrated by means of an electric

magnet which pli •:< on ibe .iniKiiet, i- mineral and leaves the rock. It Is necessary, however,

to ornsh the ore *•".:••, My I-h' to .,eparate the grains of magnetite from the grains of rock,

and the roncentrate must ther.: >?- be brlnnetted. or sintered into lumps, to make It m for the

smelting oiK-ratlon.

In the case of an ore containing .TO or .V. per cent, of Iron, and .-ostlng »4 per ton dellvere<l

l„ the fnrmtce, it wonid srarcely pay to c-oncentrate, obtaining a pr(«Uict of (ir, to 70 per cent, of

Iron be<au8e the extra cost of the ore (as some Is lost In llie tailing) and the cost of '.be oiH-ra-

tlon' would about ..pml the econon.lcs to be gained In the smelting. If. h..w..ver, by mining the

„re m a more wholesale manner the cost of mining can be considerably reduced, and if the

drev-ing operation is carri.-.l on at the mine or loadlng-wbarf. so that the freight Is only cl.arg»-d

on llic .oncentrated ore, there is a possibility of obtaining a smelling concenlrate at a moderate

'"""\Ve may assume, for example, that the ore can be nilne.1 to .ontain 40 per cent, of Iron at

a .ost of *\ l>er Ion, where the .-Kl-iicr-cvnl. ore .-oft $2 t.. mine. Ad.ling the llxed charge of

10 <vnts and the rovally of 40 reals (.".O ..iits for a .no-per-c.'nl. ore), the crude ore will cost

*1 -O per ton The crnshing lo M) nicsli and nnignetlc cDucentrallon may cost SO cenls per ton,

making a toh.l of $2..T0. .Supi>ose that 2 Ions of ore yield 1 ton of a 70-iK>r-cent. concentrate,

then Ibe cost will l>e f4.(!0 per Ion of concentrale. To this we umst add a charge of. say. Ifl

lor sinKTlng and »1 for freight, making a total of *li.lX) |.er Ion. This c,.rresi-.nds to $0.4.-. l*r

um of -.ig-iron which is »1.4.-. re than the .-.ist using raw .-HViier-c-nt. ore at $4 a Ion. 'Ihe

saving In Ihe smelting process, due lo llie use of a richer ore. would be In Ibe nnlcr of $:( a t,.n

of Iron, thus making a saving of about *1..m per Ion. The Items of .ost mcniioned al«.ve have

been made blgiier than usual on account of Ihe Increased cost of labour and supplies al the

present time.'
, ,.,.,,

Messrs Ilcckman and Linden In Ihcir re|M>rt (.\ppcndix XI.. claim a net saving of *.! a ton

of Iron bv dressing a .-.o-p.-v-cni. ore up lo to per cenl. of in.n. They .-..nsld-.r Ibe C.-per-.-enl.

„rc lo C..SI • 1 :! tons of ore al $4=*.-.-'<i. and <osl ..f crushing, dressing, and sinl.Ting. »!.-.. per

ton of , ..n.cntralc. or a tolal of !S(:.4.'. v,-t l..u. or *!..4:! per Ion ,.f iron, in view of the loss of iron

In Ibe tailings. Ihev wonbl pn.bal ly need al...ut 1..^ Ions of ore, c..sHng $V,. while tin- crushnig.

.hvsslng. and sinlering will cosl. at pn.seni rales, about .«2. niaki.,g a -ost of ¥>- per ton ol .-..n-

cenlrale or !M2.:!0 ,ht ton of iron. This is an increase of !f4.:i«. over tin- cosl ..f using the raw

ore ai.d the saving In Ihe furnace operalb.ii will be ^2 ..r $:!. M.'ssr.s. ISeckniaii and I.inden Hiid

, gross saving of Sl.iO. but 1 bcllev<> Ibis is an overesllniale. In any cas... even allowing for s.,nie

error in my own esll.nal.'. It app.^ars that m. nialerial advanlage would be gained by dressing

a ..0-|ier-cenl. ore lo obtain one of (T. per cent.

In the Swedish practice a moderale proportion, perhaps 2.". |ht .cut. of concentral.Ml ore.

"slig" is used unbrl.pictted In admixture wllh lump ore. but lin.'ly .rush.d <-oiicciitrales cannot

be used to anv great extent In Ihe charg.'. If the preliminary redticlion process (ApiH-mlix Xll.)

is f..iiiid to lie i.racllcal.le. the ore will have lo be crushnl. and magnellr dr..ssliig will form an

essenllal part of the scheme. The im>lalllni.l powder cjin be melt.-.l wllbout brhpielting, bwause

It will be. largely, a simple melling operallon and there will n,.l be a great production of gas

In the furnace.

^~Th^ forogolnu flgures refer to » short ton of Iroi. ln«l,ad of a Ions ton. but as 111., discussion 1»

.....iwratlvp no x.rious error has thus been Introduced.
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APPENDIX IV.

ELECTlllC POWEH FOR SMELTING.

The potwtblllty of the commercial operation of an elect ric-xmeltlng plant for the production
of pig-irou from Iron ore depenclN on an adoiuate supply of electric power at a moderate rate.
For the electric smelting; of Iron ores a large amount of power in needed, the amount varying
somewhat with the richne!>!< of the ore. the grade of iron to lie prwluced, and the kind of furnace
employed. I'nder usual conditions the c»n!iunii)tion of electrical power for each long ton of
pig-Iron lies Iietween one-third and one-half of a liorse-power year. For the production of
foundry iron from rather low-grade ore.x. and In a simple pit furnace, it will not lie safe to
coun' —\ the production of more than 2 long tons of inm per aiuiuni for each electric bor»e-iH)wer
supplied to the works. For n production of ,'iO tons of pig-iron daily some 8.000 or it.OOO electric

horse-i)ower will lie needed, and if provision is made for the production of ferro-alloys and the
making of steel In electric furnaces, some 10,000 to l.'.OiH) horse-ix)wer uiust lie provided.

It was recognized that such a .supply could be olitaiiu-d liy develo|iing certain water-powers
on Vancouver island or on the mainland, lint In view of the need of estalillshing the smelting
Industry at the earliest possible date, and of the extreme dlfliculty and exjiense of new develop-
ment-work under present conditions, it was decided, if imssible. to"use i)ower that was already
develdiied for the initial operation of tlie plant, and to defer until later the development of fresh
IKJWer for the permanent operation of the Industry.

With this In view a letter was written from the Pepnrtment of Mines to the general manager
of each of the power companies of lirltlsh Columliia, as follows:

—

June 4th, 1018.

Dear Sib,—Will ynu kimllv fnrniah mc nt ynur very enrliost oonveuioneo with the follivwins
iiifi»riu:ition :

—

Wlw'thfr your eompnny is in a position to supply plcctricul power, stnrtiiiK. aiiv. nt l.'.OOO
flectrioiil horsepower, in the ho|ie of increusing the power within a few years up to 30,000 electrieal
liorse-power.

At what point could you supply it?

The cn.st for the same, showiiii; how the coat is estimated.
The voltjice and frecpien^-y of the electric current.
The extent to which a c -tant supply ran he depended on.
I desire to h:ive this intimiation in order to be prepare<l with the statistiea re<iuisite for a

IlioroiiEh iiiveslimition into the possibilities of establishing eleetrie inm-furnaees in Hritiah Columbia,
whiih will be investigated by Dr. Alfred Stansfleld. of Slontreiil, who is eipeetinl to arrive hero oii
the 10th inst.

Tours faitlifully.
The following replies were receiveil :

—

BiuTisn COLi'MHLi Ki.EtTRic Raii.w.vv Co., Ltd.,

HASTixns A.ND Carrai.i. .Streets,

Vancouver, B.C., June 10th, 1918.
Thr lion. Wm. Sloan.

Miniatrr of Mines,
Parliament liuiHinaa, Victoria, B.C.

Dear Sir:
Power for Elec ->> Furnaces.

With reference to your letter dated .lune .Ith. enilosine questions regiirdina the power available
from my company's plants for the operation of eleetrie-smelting furnaces, the following liata may
assist Dr. Alfred Stansfield in his investigation of this subject:—

Our hydro-electric plants are now developed to supply a greater demand for power than exists
at the present time, and a portii>ii of this energy misht be used for the operation of electric furnaces.
Yiiu Rive uci information retarding the load factor or power factor nt which this energy cmM bo
taken, and the a. ount of power which wo could snpply necessarily depends on these factors. It is

probable, however, that we could furnish lo.OOO electrical horse-power with the power-factor and
load-factor conditions under which electric furnaces generally operate.

As regards increasing the supply of power from l.'i.OOO horse-iiower to 50.000 horse-power during
the next few years, onr Coquitlnm-Runtsen power scheme is now fully developed, and it would not
be possible to install additional machinery nt eithiT of nur Lake Tliintxen plants, We hav". how-
ever, in view other water-power schenu's on whiih stream flow data is now being obtained anil whii'h
could be developed in the future as the need arises. It might also be possible for us to purchase an
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™Zr«.:rr " Xer"we^1:u:./a"t'«n';pr,i„t on .,.,r existing ..a„>,mi,=.ion-liu.., .ho voltage would

""a:') "ifabundant supply ot pure fr-h«;at.r at a low temperature and a, a prepare ot

ri;;t:in.t,::;::';w:i'';;;ii;"t";uil:.i;;!:^?-ASn\^ ,. tr:,n™.,ion.,i„. o.. very rou...

cuntry and the <""<",?£
"•?"f"'"™7''-,''"";„„^ ,„„.. „„,, ,.„i,f.„.t..rilv to vour n"-sli""niire. but we

he desire to inve.ti|?ate the capacity of our plants.
^^^^^^^ fnithfully.

(Sisned.) Georre Kipd,
(lencrnl }tanager.

WF.STKKN- roWKR COMPANY OF CaNAUA I.IMITED.

Vancoivf,b, B.C., June 13th, 1918.

ll„n. Wm. Sir

Minister i>i
' t'iitona, It.r.

"''";;?Cr::'^,wcr company ot Canada. Mmitcd. has now. ia operation in its
l-'-'.';' J^'j;-^;;!:

;^;7;i^r:;^'^:^=-.-----^;-^^^^^
„„. baLuHO is neariy all taken up ''^

''''•/;;;;;'';;;;^:;;;i,;;:^;:'';,:';;;;i;;r'f:;r the installation of the fourth

,.o,^t~^;-i;;';£cr;;:ri::s^£w^^^^^
turbine for this unit is, however, at the factor.^ hi

^""VJ' ."\""'\
^.,, .^ insfilled Western Power

;!;;-in;'::?crd;::u:::it:^,^^Ac i;:v;:i;r't ::u'^^t^;^'^i^^n. .... ...

.

3:^;;ia..Ct!3V;n.it^^f~.!;^s
"''''Thr;i';;X''"'irtrde;:Sm;nt of tb^ lower site which would cause the construction to take

'•'"^•^or .rid',i;'o....e;;!^^l:;t.!^r^of H.ese pja^

Vancouver. The moft economical point of delivery, '« ''' "' ^'"l'^ '".;;^;'\ ^^./^^ l.!,nt,u.'eous spot

at Uuskin, which is close to the P»wer-Mte In s,„„e
«^>;,/', ^^ ' iC d nUt were selected the

for the establishment of an iron smelter, but if a p.unt on or n.ar
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winter on acc«iint of Ire.
* "' *"' ''''"' '» •"P'rienwd in operatinf the pUnt in

.Iwtrio furnace, which hi.^n ZuiHed at thfJoik. „f thl
?";''*7 "" ^"" «'"»ected up™e-ton

Moody, and Ihi, furnace, which 1« now producin. nhrlon fil**"" "f° "" '''«' Company, at Port
on the WKcycU, current.

» » ""w profludn, pig-iron from acrap, ia operating very aatiafactorily

n;ore''diffl^trtZ'^h''e'<.tjiro^„ T-VZurX^-y'^ir.rTf "f
'"' "«»' <" •»-'" "

Vancouver have been designed and bSut for the !udd J'„f .'^i i' "'"u '" ""^ "'irtbourhood of
whether the electric-amelting funiace Zld mv a nri™ for fh.

™'
'""l'

''•"'''«'"• »"• it i» « q«e«tl«n
the |K>wer companies.

'""»« could pay a price for the power that would be remunerntive to

en fa°; rt:l' w'hiT thoVhTow"'a™'rr;n'er';;^i"lt 't^'
'"" "' ''"^'«^' " -" """ "" "->-n«ker,

required per ton of iron P^u«3'f?o^th" ore il however T*" '?"""'"''• '^'"= "'»'""" »' P-"""
merely melting iron or ateel that he pric^ 7f t^wer fcr .m.l' .n""'''' l^'l'"

'""'' """' ^^"^^^ '»'
i« d tBcuIt to see how n nri<H. »i,nf „ 1 1 iT

P"**' '"r "melting would have to be very low and it

the Hritiah cZ^Z n^o^iXnZTc^Z,^: or wZl p" ""'I^'""
'"""^ •"* ''"""e™'?" to

^ Weatern Power Company of Canada HmiMd l.u- ^"'"^ <^omP«ny of Canada. Limited.
Railway Company at a prL which is^.mM^thrt milll l^/CT" Vt" "''""> ^'"•""''•« «'*<'«'
.n>po.aibIe f.^ the company to .eU moreTwer at JwaT. w Dri,^''! '';:;-'hV''h"'

«'?, 7""" '» """W b«

TTdlT .T'l"
"" "'"""' ^'""»"" Ele^ricBlwa'; Company '^"'''' '" "" '""°'""'"'

rowe^WCry''orcrnX'^^irerra'i'e^'rm;e\'r^^^^^^
book, and monthly atatemeita, ao tb-, it would bo an 111 ™ ,? "? '^.'"'" ^"' '''-"'y "Po" i*»
how the Hitufltion atanda. I would very much ike to h„v/.?

"
'? '•'"'

T""'
^'o^'fi"" *"rtl.v

and poaaibilitiea in an interview, either wTthvourael 1 lllh n'''*°«'."'''*^ ,^' "P'-i-lnf »•" ™'>ta
interested in do,V everything poaslble to eataWUh^h^^

Pr StansBeld, aa my company ia
tion which we have will be at your disposal

'' "' *"'''•''"'' '"°^'"°«' »"'» ""^ i"'"™"'

I am, dear Sir,

Yours very truly.

Western Powm Company of Canada, LiMiTEn.
(Signed.) R. F. Hatwahd,

Qenctal Uanogrr.

Ca.nadia.n Colliebiks (Dunsmiib). Limited

non. Mm. moan.
Vutobia, B.C., June Slat, 1018."

Miniiter «>/ .I/mrj, Victorin, B.C.

inqui^v"*"
''"'-'^P'*'"^ '" '""• ""»" of June 5th re information required re electric iron-smelting

power" rntX-Ttw'o-u";;" otV^^l!'^:itV'"''1
""""' '';'"•"'""''' ^-" '"""" l"-««" """'•

the se,„nd being kept in Reserve We wouM Z h.' I,
,"" """,'" "^"^ »''"*'"'f *' "« ™P«"'y-

mention without adding further 'inita The nl«n 1,
.,"''

i" ""PPV/"''"""" '"'< the power you
which would be the total capacitrof the n^ owinl' li

''"•;'""«' '"• ""'th" 10.000 borae-power,
of Comox lake.

i»Paeit} or the plant owing to the volume of water that ran be taken out

a ^ielT",!"ir,tde:;'lo;m'e"t''t!;I.inT'o™7"trn'''" '",''"""' "" '""^ """''«'"' *"" .'<» with
steam plants at ea.h mine * " ""* """- "'""" "' " *""'"' «"'' <»"• i"»t..lling individual

Yours truly,

(Signed.)

//o». Wm. S^lrinn,

Minialer uf itinct, Viilnrin,

J. M. Savaoe,
General .Manager.

The West Kootenay Poweb and Light Co., Ltd.,
RossLAND, B.C., June l?th, 1018.

n.c.

I beg to a.knov .edge receipt of yours of the 7th re power-supply for electric

Reab .Mb. Si/)an,-
furnaces.

.« ntes^rrrto "xten^-ortlSre'ectri" pTaTal'^onni '
t"
"
Tl"' '''"^ '''-''-" " -•""

that we would be able to supp,/ up to'^,Sji"L"!e'Xer
'"' " """ i-'-nnation would state

and l>,.f,':!"st"artingTn tb": fwS^brv^rrDrea'^L":
'"

""tT «' """'"Pi''^ the power required,
r..r.her information. In other^r.1fr,orored':„rrh'at'';w1i'':?u,^t"u:^

'a°t T^^Z^Z
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me i"" very much better pcltlon to comply with your requeit.

Ydurii very truly,

""
(Signed.) L. C. CAMpnEi.l.,

General Manater.

DurlnK my vl.it to Brlttah Columl,l« ! ha.l Interview, on thl« "'"'J'*' «•''»; «'• J^Zm
and other offlclnU of tl.t- British Columbia Kloetrlc Railway Company ;

with Mr K. F. ""y^""^

Gelral MalTr «f the Western Power I'ompany ; and with Mr. J. M. Savage. General Manago,

of the Canadian Collieries. Limited. In view of the n.H..^lty of lo^atlns the „ro,K,8ed .lant on

or m-ar tlde-wa^er. It wa« not worth while to dlnonss the ,K,.'..lll.y of obtaining power from the

nrilZnlTob™ verbally from the a.^ve-mcntloned omcla.. wa. substantially a,

'"""The Western Power Company have some nn«.«l electric power, but this ha. been <-"tn«cted

,„ the HHt7sh Columbia Eui-trle Railway Com.mny. If this contract conld be set asUle. the

former company might be able to supply as mnoh as ir..nOO horse-,H,wer, »i a ""7 •'«>•» ;
JorTfew y.^rs until It was ntH..le<I for better-pnyloR imr,K,se8. On tb> other hand, •»'««>•'»'«»'

clmbla E^trlc Hallway Company might be willing thems.lve« to res..ll this bbn-U of power

for J^^trie smelth.g. Although the development exm-n.es of these compnn es have undoubtedly

["e^nWgh th"y could apparently make a reasonable profit by the sale of power at »15 As

U^d andS power would then cost about 0,4:1 cent ,».r kllowatt-h.-nr. or, ^.nvcrsely, O.o-cent

power would represent nearly ».•» a horse-power year.
Vmeouver

The British Coln.nMa Kleclrlo Railway r „,pany have so...e Hnus.Ml po^.-r
""^'J"";"

IslanTl bu! .he anumnt is l«.s than .hey have on .he n.alnland. and the supply on the island is

'^'r"o:;d^ro,mr:'ir;:;:i."ar;r:::ter-power on the Pumiedge river Of which

,O.C^';r;^rh.a^a.^..^^^^
for development. Of

'^^'"'f^^^TJZyrT „nns«l. The n.anagen.ent are cn.siderlng the use

:;-!;-r::;r:^]^^of.^^

:ert;vxr;n^':ra~,r^^
rd!:::^.=na. .>..,oo horse.,K,wer

^^'^xz:::^::^-:^:-^:^:;., ... «,„.

Mr! cJrge Kldd' of the latter company, and wrote him the following letter:-^

VANCOtTKB, B.C., June 18th. 1018.

D.AH Mu. K.on,-I have been appointed^ asy^n;^ J^- ^j^^^- m:;!::^^^ ^'"t initi^
nbtnin informatb>n in n.«,.r.l .0 the '^'™"'"'"""1

'T"''' r,;,!', jThouM be gr^aUy oblige,! if you eould

Columbia by means of eleetrieal power, and for t^ s r,».sc I "{"""'^
^t f;^^, ^„.., „hi,h u would

furnish nK= with information w^h regard to «he
"J

--' ^^"^ ^^^
undenaking ^eh operations

be possible for your comp-iny to plao- at th. "'SP"™' ' '
„;„„n^ of power needed isr ton of iJg-iron

•^Tn the smeltine "f iron ore by electrical
7"«f '

'',

' ""/X;"',^;;".! it is therefore necessary.

I. .omewhat high, being, in '^e order o 0.4 elect.
..^^ ^^ ,^^ „, ^^,^^ „„d

in order to produce p.g-ir.m «"«"'.''"•»'">• .*°"'
*„^.h ,,,«• r is sold for me.hanicBl use.

shall be considerably below the onces at which su.h p..«,r is s. la
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ordin,.,, .•o„,n,„rd«l cmdiSon, but onll bv -^m/l" ?"."" """ '"f" " ««"•'' »» '"* «» that ,md*r
would ..„t ^,a„n.eo ,„ .upprfofany Uui'Tn.^r ff'

C'"'^"''''''' '" '"P"" »«*" whU',0"

liKure tbo pr,«l..,.|i,m ,.f piKimn wo.il'd be Z . '^im ,
'' "" ,''•"•'" '"'•'"••Power. At the ln«"r

would iK. needed i„ the n^lr'Am^r^rn .bi^lol'mTy
"' '""' "'"•^' "'"''•'' '«• » ''-"-»". "» ">u'h a.

the p>"n^ ,;i;i';;;:™7„';'\re''X?^!rte";;„:'''r^'''''"'' '' «" """•""'^d'y be de,irabie to ,„cate
«pe,i,.Il,- f„r thi, ,urpo,e nt the cl e, ne.t ,„7e

^"l"\'^<y- "her- the power could be deveS
howevor. of the f,,.'-, ^„t the efeetr r,n eItiJi of n,„"''r

''",' '"" """
'V'

<r«n,mi,«ion. In W "^
re^rd to detail, of f.i"w.™-eo„Mr,^alon and ,. li 1, e n

"" ""'
l""'}""'

'•» «''"' '"ndition in
..ndemrnble i„ the start to undertake « new d."^^ , .„

/ "

",
" '""•-/•"•'^>mental respect,, it .eem.

.. .sfaetory method appear, to l« ,0 ohJn u4l f , , :„'?:: '"'
m''

':"'"""• """^ ">" "'»™
l-n..d of. Kay. four or five years, w.th the t" nli., f ,

'" "" "!'"•: •'"•"'"P'-'i "y»tem for a
rebuilding the plant at the end of tl

"•
li-rb,,,

"hiain.na a freah source of power and

im.ial diffi..ulties of a new Pl7nt ad l^^;;;, „."; I'h::?'
'j" "%'"?'' "" ^ P" oent. afterZ

he possilulity of modifyinij ,be demand "oaTtHvoid the ner^ 1i"'*/
"'/'''"?''''''° *''''••'»•''<' «"

ny opinion ,hi. w,.ul,. be possible. ,0 that, for exnmi, i he f^^
" "'"•"»'."'»'»*»<! ayatem, but in

the dr.iught eo.ild be reilueed to pirhai, two hird^ f 'i
•

f'""''"" «"" "sing lO.OOO har,e-,H,wer
.h..v during the peak-load. It wmild ..T ^Zu^'e, 1,

,';":"'" '""""
"'"T

"' '""' •"'"" "' »•>«
he w,,„„r „„„ „.,„.^, water-»u,u.h wa, , I,r' h„„^„ m""'"""

"""""• "f '"^naees during

"ll^'r^^ l,^Xl!:„:' -- ^- ""'» ""^^^ ;-- ^^ee-.ro^p^-Jrrr'^^^::!''^?

-•:'^^^^P^^;^^:^:!rLP^^^^^ -Igh m Sweden, where the

-;;. - the de.«n „f ..,.„,..!,. ^ cou.J';::!'U::]:vz;,:'^;';r:;^;;:;:^^:ir'^— ;:^1-
t^i!

liMnsformers are „f s(«.,-ial ilesisn and the irrmn'r
'"''"'•''''"'

\ '"Kulated. ()„ „o.-ount of this the
""•i pn.f,.r„l.ly in the onler of " (io^

'
"""' *"'""'" »""''• "" '"• '"ore than about 10000

'"

"KM«r,'"'
"."'"'"'-''"•"•'"

l''''«'

'•'•'^'"*"^> f"'- >">' •" •""- 11.0 site at Port Moody, adjacent

"f .r wh„h ,f aetion were dee i „„ i„ „,„„",..". ''","',['"; V"' < "vernment to study it.
obtaining e ...-.rieal r-,pplies it would be n v io ,"."„, '

I" V'""
"' "'" ''"""""> "f

stni.-n..n ..f ,|„. „hv ;, w),i,.|i wo„l,l iImh i,l-i.-e ti„. ^
'

1 , ? "" '"'•''" """"'" '" «'" ""n-

,

I l"'li.ve that the above wiil ehre 1 ' 1 't„'
'•'

f';"''
"^ '^""'' "" " "" f"" -f lOin.

e! etni,. p„wer f„r s,„,.I,i„« iron „^r V ..,"„"'^;b7;''',';:
''';'''

'''V'"''"'
'•' ""• •"-^•'''" ''« "f

"" ver. and will il,e„ be able to Ei'v v ",>,",,
•"""'' "" '™ ''"""• •» '«i'-l< in

-•^
' " '^''J i" ••:.lifornia. I si o ild le' ./''I ^ ''

in'';'.;'
'' '" '" ''"• "^ """ ^™''i'i'-'» whieh I

":'"_o,-nndum whiH, would gW- me i„f„r „a i ,n t ,..„,."""•" """
T'"

'-""''' ''•"«• "I' >»'">-
m.Kbt be available for this purpose an, ,;

I

'

,• ,
"•"" ""' '''""•"" "' ""«••• "''i't'

•""> supply. •' •""' I'^n-lie,;Iars with regard to the conditions of

I remain.
Yours very truly.

^'::;.:;:::rt:-in^^^^
.n.v report without a.iy deflniioi;.,: .:.'.' 'Z^7j Z^'Tr:r^'" *" "'•"'"'"

obtaliuMt Indor the eircuin-^tances r ,„.! ' ' ^ "^ '''"''' >"™'''' ™"'<1 ''e

Of eliH^tric-nl power could be ol", od a a tos 'y's,Tn"r" . 'Trrl!""
'''"' """" '""'^ '^"••

85 or !I0 pel cent, load factor.
' '^ <'lecfrical.horse-powor year of about
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On September lUtU. wben my reiwrt wan nearly completed. I received the following letter

from Mr. George KIdd:

—

Bbitjsh ConTMiiiA Ki.E<TBic Hailwat Co., Ltd.,

Vancouver, II.C., ScptcmUT 12th, 1»18.

Ur. Mfna Hiantfield,

Ihlinrlmnit uf .Uelalluriiy,

ilrllill UHivertily, Montreal.

Peab Sib:
'

Electric Smeltino of Iron Orel.

With referoncc to your rewnt visit to this I'rovin™ iind in remrd to the information thi-n

promlMd you respcctinu the supply of .lectri.- powor nviilablc in the districts s.Tv..d '>>'''» '""'P''"'

„n the mainland and Vaneouvr Island for the purpose of smelting iron o.os, I regft that there has

b<...n unavoidab- d.4ay it. submitting this data at an earlier dati'.
.. ,„ ,h. nn»er

Mainland (Vanrouvir and Dhtrirt,).—»mr,- ,mr repres..ntativos discussod with >ou '"e P"W"

situation th-Te has been a very considerable thanae in local conditions, caused by contracts having

, „ entered into disposing of our excess electrical encrg.v on a surplus-power banis. Any cimtracts

entered into would not, therefore, have to ho made on a eommcr.-ial-rate basis.

We would he willing to enter into short term itracts to furnish power from _.000 to lO.lKKI

kw for restricted service during this company's pealc-lnart perbnls from its waterjiow-er plants at a

„";. of 05 mit per kilowatt-hour, based on a power factor of 80 per c^ent. Should the «vera«e

moithlv power factor fall below 80 per .-nt.. then this rate of 0.5 cent per kilnwatt-hour would be

iu.-reiis'ed in the ratio of 80 to the actual average monthly |."wer factor at which the furnaee is

oiierated. The minimum charge would be 50 cents per mouth per connected horse power, ba«ed ou

tlie full capacity of the furnace installation.
. ,^, , , . •„

There are two sites on the east shore of Kurrard inlet which may pr,,ve suitiible for »" •• '^;'';

iron-nre-smelting plant. One of these is at a distance o ha f a mi e north of No 1 rowerb. use

.

the other is about five miles south of N... 1 Power-house, in the vicini y of Ilulwell la.v There i, no

d,.ti available regarding the areas of vacant land at these places, and it is impossible to saj wheth.r

snflieient level cround could be obtained.
, . , i„

'l™e »?te half a mile n.>rth of No. 1 Power-house would be most suitable from the power-supply

st:indpoint. and would involve the cmstriKtion of only half a mile of transmission-line

The Port Moody location, referred to by you. would be satisfactory fn.m a rail transportati. n

point of view, and by the time an electric .smeltiuR plant would be ready for operation we would

probably arranae to supply the necessary power at that point.
„„.„„, „„ „,„„»,

lVneou.fr /.l««d (Virt,.ria and district*. -On Van.-uver i.sland we have at present an excess

„f power of about 2.(KM» kw. which we are prepared to dispose of on a surplus-power has a at »]..

per electrical horse-power year, in blocks ot not less than .".00 kw. an.l the i>,.wer factor to be not

es, than 80 per cent. This figure is not a commereial rate, but an experiment.al rate, and couM

nh 1 Kr^nt.^ for a short-term c<mtract. and, of course, subject to peak-load restrictions and depend^

ii'V ui".n the amount ot storage-water which we may have available in our reservoirs durmK the dry

'"""This amount of power could not be res,.rvod, and would only be available after the fillini of all

rduirlelirs for ..lectrical eiierw for the upany's use and those ot its present an.l future

"'""iTre^pect to available sites on the island, there are several which may be found suitable One

at .Ionian river, near our power plant; aaothe. at Itrentwoo.l. on the Saa.nch peninsula adjacent

to our s earn auxiliary power plant. ..the, sites might be found at S.oke harbour or near Ks,,u,ni;, t

< -ov'^ring both the mainland and island systems. :! phase. .iO ..vele alteri.atinK .urrent would be

siipplbd at ..r near our existing transmission-line^^ which are .of sufficient capacity to supply m.

f!in,',c, pl'mt: the transmission-line voltage wonid be VA.Cm or 11.000, dependine upon the location

OP tlie laainland. and fiO.(MK) volts on the island.
, , ,, ,i „, i,„ „„,. f„rthcr

I trust the above will generally cover the information desired, and should there he any further

particulars need.Kl we shall be very glad to supply same upon heanns from you in this matter.

Yours faithfully

(Sianed.) (lEORCE Kini).

Gcnrrnl Maiiaijir.

Before b-avins British Colnnibia I wrote the followliis; letter, at present unanswered, with

a view to obtaining furlbor information about the supply of power from the Canadian roUienes,

Mnilted
;

-
.

Victobi.v, It.C. .Tuly itth, lOlS.

Honourahle William Sloan.

Minintcr of Mines, Victoria, B.C.

iipparen

now partly developed
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of 80 p»r cent,
the

matters with him penonnlly.

I have the honour to be,

Sir.

Your oheillpnt lerTant,
(Slgm-d.) AinttD STANsrii.D.

.b-t the ro,lowl„„ ,«w.rH oou.d .,e .ieve...p«, "t nZt ,L^ooI.t:-l '

"""""'"• -""""•"^

Camiilioll river Horsepower.

Chwikaiuus river, Howe K,und .......'.'.' .'.'."

.'

l^^
Stomp fnllH. AlliernI

200,000

Mr.MOBA.NDlM ItK CaMPHKI I HlVEH POWKR-SITE

t» l.-M) in-h.,. at lu.adw«terT
""""'^'"'' **""'> '''I""-' " variation fr.,m SO i„,,he« at the mouth

{ore & MH;r
water-levi'l

aaaunird fluud-

feet.

aOOO hor««-
' the mpiin
niuc weokii
the level of

i>l«m,. rail, IJr,c!op,„enl~8ummaru of l{r,,„rt by Kilrhir-Agnru- l-o,crr Co.. Ltd.
I>riiiii:i(te area ,,
[{..jnilts „f ».v..„ months- gauginKs. VoaVinuouHHuw' avaiiable'

.'

tZr\uJ,- („tK> una ..> run ..IT p.-r s.|uare nule ,.f drainage area .„ .,.
"'w '"'• "

Kscnated sf-rag,. „..r s„uar.. „,il,. .,f .Iramage arra fn.n, shor
^

mass dnigram _,,. .

Kstimafxl m.an annual run-,,11 i'lV""*"
"**•

, .^
Storage available „n Great Central lak... dam al feK high' : : ! ! .^qi/^H^.a^iliVe^t^^.r

KVl a.re fe<>t per
.""l. mill' of drain-

Pipe-line,, tlir.,. 11 feet diameter and one 7 feet C inches
"*" "''"""'

diameter -,^. , , ,

Intak.. ,1am, ,r...t length '. ™"
i""*

'<""«•

.Maximum height ^', ''''''•

Mean effeetiv- l,..ad .:..
'!^„^"f'-

1'ow.r available based on «0 per eent. load factor, Ho'per'cent"
*""

effliiency fai'tor or n<v> i,

''• -Nn,taiia.i.„, three uni,. i ] ! ! 1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! JllZ!w^Zi^:
Proposed installation, one unit ... r. riliU"**!.

'"*'

,>.00(> ni.rse-power

;

Transmission-lines to Alberni, sev^ii miles l'>'ooo v ilTs
y^Mnsmissii.ii lines to Nanaimo, sijty miles .00.000 v.'.lLs

The gt«*p Falls power Is wtlinatwl at .^.-..fiTH) l,or,se.,K,«or on a Imsl.s of 00 per cent loadfactor. As, „,« .ver an eleotric-snieltlnB plant would o,H.rate at 8", per cent, or even 90 per cent,load factor, this « ill only corresimnd to alamt 24.000 horse-iHiner or m.noo kw Such n powercoaW fee .1ovfloi,ed «,W uliiized en.irely for electric smelling. The plant could be located at orne.r Port Alber^l. with « seven-mile transml.^lon-line. and could ..btaln iron or.«Tm thedepo-Ms around Barkle, sou»«I, from Xootka sound, and from the Renfrew district. An alterna^
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tire plan would be to tninimit the power about fourteon milea to D»*p iMiy. on the eaat eoaat

of the taland, where orea could be obtained readily from Tcxnda Inland and Redoiida Inland.

The Campbell HWer wtlnwte Indlcut.-* about N4.f 00 conf lnuou« hor»e-|Hiwer. or 100.000 hoM.--

power at M i*r cent, load factor. Thin wnuld be more than could be utlllied for electric

ameltlng In the near future, and It would be necennary to develop It for uae In part by nome other

large conaumer of electric imwer. An electric nmelter pliice.1 on tido-wnter within a nhort dlntanoe

of lue pro|M*ed iK>wer-hou«e would be nuppUed with ore very readily from lU-don.lii l-lnnd, and

al»o from the depoalU No. 4 and No. n In the (JuliMtnni Ijike district.

The wnter-power available on the Cheakaniun river U estlmat.Hl ut 200.000 horne-power,

which la twite aa large aa the Can>i>hell Ulver power, and would ne.-d d.-veb.pment In conjunction

with other ,)ower-UHera. It la not nltuate.1 m convnilently with reisard to the ore-»upplle» na the

power* on Vancouver Island, aii.l It may ultimately be neede.1 for the development of Vancouver

VUv
'

With reitii'-d to »hr general estimate that theae water-powcm would yield electric power for

ameltlng at about »10 a contlnuoua hon.e-iK.wer year. It will be underxt.KMl that »nch development

would be out of tlie quentlon nt the pri«ent time In view of the hiRh ccmt of laliour and nuppllen

and the difficulty of obtnlnhiK appiuatuH. In view of the present nii«.>ttle<l state of labour, t

in unclean to try to predict how lonK It may be before tliene co»tn b.KV>me low euough to iKTn.lt

of economic construction, or whether costs will ever asi.ln revert to pr.-war leveln. It «-eMin

probable however, that within a few yours after the termlnnllon of the war. wa«.>n and costs In

general will arrive at some more nottl.iJ condltb.n: and even If thene are twice an high as before

the war that will not prevent eonHtrm-tlon-work. nn the price of commodities giMierally will aNo

1« nnich higher than before the war and will tend to assume u detlnlte relationship to the

enhanced cost of labour and »um>ll''s. „ . . ,. ^ , .

,

The bearing of this c.Minlderatlon on the electric smelting of Iron ores In British CoUunbla

may 1« state<l an follows: Hefore the war with electric in.wer at »10, and other coats an they

were then, the cost of a f.n ..f electric |.lg-lron. using the Swdlnli l.r.K-esn. would be b«tw.M...

r-O and »•--.-., leaving only n small protlt. as i.ig-iron wan s,.lllng at »i;.-.. unless a higher price could

have been obtained for eleclilf i.lg-lron. If. after the war. i.rlcen were to settle dowii at double

the pre-war tlguren. elwtric l-ower would c,.«t »•_•(> and pig-lron would bring ».T0. while labour

would be about aa high as at present. The cost of n.aklng eU^'trlo plg-ln.n might be about »4...

leaving the same proportionate profit as before the war. The reason which makes electric

„lg-lron making protltable at the i.resent time Is the tem|K.rary dislocation of prices during which

the cost of plg-lron and sti-el has risen more rapblly than the cost of power, labour, and other

""''irregard to the cost of power for elwtric smelling. It may be pointinl out that In developing

a power for this lain.ose the turbines and eh^trlcal machinery will cost loss per kilowatt-hour

utilized than In the «.se of a power plant for ordinary power-users. This Is because the load

from a smeltli.L- plant can 1* ke|.t almost constant for twenty-four hours dally and 30.. days la

the vear wlier. ~ an ordinary i.lant has to sui.ply n very varying load, and so the machinery

Is not used to the bent advantage, it follows that electrical l»wer for smelting pur,K,s,-s can

lie develoi.ed to cost considerably less per kilowatt-hour than when developed for ordinary use.

APPENDIX V

THE SIPI'IA OF C.xnnONACEOrS BEIU'CING MATERIALS.

In the electric smelting of iron ores. carlKinaceous material Is needwl for re<luclng the ore

to -he metallic state and for supplying carbon to the plg-lron. The amount needed varies from

about 14 to V. ton per ton of plg-lron produced. For this purpose either charcoal or coke may

be used", but 'charcoal la preferable on account of its greater purily-lbat Is, fre« om from

sulphur and ash-and because Its physical condition renders It more suitable for electric-furnace

operation For the production of 8l.eclal grades of pig-lron charcoal would always be preferred.



^'** BiMAU or Minim.
j^j^

hiKh 1„ ...Iphur «„,l „u. «„,i ,h" c of ."Lr '^^^^

"""/'" " ""'«'-'• "««-bnon„«ll,

h«w.v.r. oh«n.o..l .houM "erltrr, L ,..' "',""' """"' '" "" »'""""•"*• While.

I...rf of .1.0 oo,. of opera. 1 Til/ nZr^^^^ I""
•'"""""' ''>->"""»-« •"„, will nun-t a

dl«.u«I..K then. 1„ .u'.all u",«v r.. T, ? , t .

.'!"' """" """ ™'»P"™'-<. ""d l-efore

>.ul..,l.l. for the vr,MueiiJrXLT^Lulr:, m" """'r"'"
"' '*"'"""" "' ""»"" '-

i" «na ne,.r Vancouver u.lll.. U.^r"^ .'; ..f r^ r .^'*.=
'-*

!,

"' """« "^ ".»"-r".nh
lK.ln.K from which au «,l«,„„t.. »..„„ly of w«slZ /i. f .

'
" """""'' "' """" '"'""••'

.ht. hy„r.Kluc., fro,,, .hi, ...a.erl. .fre ,.«t lo l.^, 1
"" "' " ""'"""" """= '•" ""'»

«.KKI l„ rt>.or.« for .ho rm,v. r, of turno l „. o, r ' ,"," '" """"' " "'"'""""" '" •^""» «"«

Mill to r.^.vor a part of the l,v,,r. I ... /rt, 'h uZ wl'l l""
',

"
Vf"'"""

'" ''""""''' ''""

.a«„,ll.-. „,.a the charooal wo.'u. l,o .„„;;,,;' .X'^ : T:. :,'"" "•;" """ '" """"•

fharm-.l liidiiatry woro e»tal,llsl,..,l i,, »„i,„i,i . 7. f, ,

*'" """'"'"If I''"nt; (4, |f „

.houl.n,o,,rodue;ia,,ddollv!r it thoZ^.^^^^^ a^
'" '"" '"""*' ""1"^'^>-- «•""-""

to « or *4 por lo„„ .o„ of plI'.,'ou
™ '" "'""" *" "" *^ ""' '""' <-«'"-|H.,ull„g

who^'.:;!';:: t:::::";;;::..::';:::^,,:: :r;;;:v'" v" """"' -"-""^ - ^'--".
>.asl, of a oharcoal„.aki,.« 1, ..., tr w , . . 'r,

,"
'"".""""""""' "" "» ->""".>cal

el«-.rie pl«.lro,..
" " ^"''' '" ""•''"""' '" «"'• <<' '"•lal pioduotlo,. of

MKri,01IS OK <'llAKroW.-.\I.\K,>(!.

ros.,,.,o«chareoallss,r, ,tr ,
," .tat: 1''''T, T

'""' ""^ ^""""•"' "-"- "-
«...l ..^a..se hard woo.ls t ,1 .. „

" '"",' "" '"'*' '" "'" ""•"""• ^^•'"'•"< -".shiug.

Kor tho flcL'lrlo .suifllliii; of iron im-n ih.. «ii-..i,..fi, r .i

tho how., of .1.0 Shan 1, los- ovo,. . , . s ^
' •"' '" ''"^ '"""-"•la-.t. l.oea..«e

no l.la.t of air ,.ood ho for -Jd . o, , . „ i

,"':''"- """' '"""""'• """'" '"" ''••'«t.f,.rnaoo.

..si.u i.. ,.r. .ho was.o wood f:.'!: ;..;:,;;:;:.:;„:;,;;;.,:;:;;:"-
"'- ""•"-'•- '- « .-.

saw„.i„s aro .„f, woods, n.ai,;; *X :" l.,,^' ; :r '^" ";: '7 '"""^""" "^"' '" ^"'"'^''

a,.d .,.s..« of charcoal i„ Swo.lou .l„rl„" ,'.i:!:
' '""' "' '""""' ""' I"-'"'"'"o..

Korost wood oharn^d l.i ovoi.s Ii«»livls.

Wood-waste charred in pll,-<
\<HHMK)0

W.HHl-wasto charn.l i,. ovoi.s
'.'.'...'.'.'. 2t>.<i(K,.,H«

Korost wo(jd charriHl ii. piles (ahout
i J-'i'Kl.cOi)

Charcoal li,.|H,r.od fi-oii. Fli.ln.,d „„d Norway
7.-.r.<:0,(KKt

' .^..^l!<).(XK)

Charcoal usi'd li. n.etalli.rffli-al work-
K-'r rouKl. lairjK.sra we ,ii,iv assun.o a h.isl.el nf „h„V

" ' UT.am.uoo

«uu.,„.o,. „. SwcHlo,. ...„st he „;.er 1Zoi; V^Z^J^"^ "'; "' '"'" '"'" -'•
r mis were all used l.i electric sineltli.g it



9 Obo. 5 ELBcrmc Mmbltinm or Iron Use- h 43

wouH mirMeiit n production ..f nt l<««»t '.".tHlii.WlO t<>ii« of pk Imn. Aclunlly, bowvver. • liirw

pmiiortton In »Ul\ eriiploj.-d in cbiircoiil l.hmt fiirnnc.H» and In th.- product l..n of wrought Imn.

for which puriiowH tin- coimuinpllon of chnrcoiil per t «n of Iron I" much larger.

I have not bwi iiMf. In th- tliiHt Bvtillal.li'. to ohtnin full i«rtlcul«rH of Kwe-lUh clmrcoiil-

niBkhiK. Iiut I woulil r.^onuiMMiil that «uoli Infornintlon xhould Ihj olnalncl l^fore deciding on

the mcthodn to tie uimmI In HrltUh Coliinililn.

In the fount dlittrlct» of llrlll«h CohiniMa the laripxl pr. duct Ion of any Tarlely of timber

Ik the I>oUglaa Hr. In 11(17 Kon.e (17tMK»MM»0 Ininrd feet of lhl« whmI w«« cut In thew dl«trl.t«.

The Douglnn flr npi«-ar« to lie KultiiLle f..r the i.rmlnetlon of .hiirooal, and I have, for my own

Inforniutlon. ninde a Hniall amount of i.iilli.f.iclory cliorcoal from n wimple of thin word.

Apart from the u»e of • plle»." which we ne«l wwrcely oon.lder, charco.il la made In " kiln-.

'

In •• retorts," and In " ovenx.'
, -.^ , .

ir««*.—Thew> are hirite l.rlek Htiiicture.4 holding n* ninrh a» no cordu of w<km1. The lient

ne.Ml.Kl la furnl«h.-.l by the .oniliu-ilon. wllhln the kiln, of part of the volatile product* and a

little of the charcoal Itself A part of llie l.y.prodnctx can he recover.^1. the loss of ctnircoal U

not very gr.'at, and this l» pr.ibal.ly the .•h.-aiK'^t ni.-lhml of making charcoal In ca«-» where the

liy-iiriMliictH are of aecon.lary Impi.rtance.

/,,,,„r,,._Th.-«e are Hniall. expeiwlve to oiH>rat.>. and only warrant.-d when large apiounta

of valuable liy-pr'«lnct» are olilalniil.le.

f<i-rn»—Tln-w are large r.-lort«. The wood to 1..- charnil 1» cmtalne.! In cori. which are

run Into the ov,.n». and affr llie oi«.ratloi. the cirs, which now .•ontaln the charcoal, are run

,„U and plaCMl In large M.-el I ox.>s wher.- they can .-h-I out of .Miilact with the air. The oveim.

are lieiifd ..xleniallv by nieanx of waste wo.hI and the <llsllllall..n gases. Ovens give a maximum

pr-Hluctlon of the volatile by-product* and Ih.. chan-onl, and are larg.-ly umhI for charring hard

"
""'in the charring of hard w.hmIs, -nrh as I...h-Ii. bir.-h. and niapl.-. consl.lenible nmouuts of

valuable bvprodiKMs are oblHliod. Th.s.. are wood al.-ohol. acetate of lime, ami tar. At the

pres..«t tinie ll... value of these prmUu'ls Is gr.at.T th.ni .hat -f the charcoal, and U pays to treat

M.ch w.MMls In ovens In order to ob.a-n ll.e l.y-prodnc.s. The soft w.hhIs have dilTer.-nt dlstl la-

ll,„i products, and It d.»-s m-t always pay to char then, lu ovens. Some of these such as he

long leaf pine, vield considerable amounts ..f tnrpenline. plne-olls. and tar, while the production

of alcohol and 'acetic acid is usually to,, snial, to pa.v for their .vcovery. The following Is an

average yield from 1 cord of pine-wood (1 i.U.hI States IK-partnient of Agriculture, Fores, >,-rvl.H.

Circular III. 1'."i7t :— „ ,„ ,, „_
Uoflned turpentine 7-12 gallons.

Total oils, including tar
•'"'

Tar *"""" "
'J.V.'io bushels.

Charcoal
, , .

The turiH-nllue Is of Inferior .luaMty and the operati-n has often been unsuccessful

""""'"n'ltrltish Columbia the Pouglns fir Is tlie wood that would probably be used for charo.Hil-

niaking Tests have la^en made o„ the production of turpentine and plni--oils from this timber,

and by the use of selected resinous material considerable .,uantitles of th."so ,,roducts have b.vn

obtaimnl both by the ordinary cliarring pr..cess and by steam dlstilla,ion-the latter being prefer-

able for the production of tuipenllne and oils. The latter pr,K-ess has a,.pear.Hl partl.nlarly

attractive b.^cause the oils have been found to be suitable for use In the notation process.

Careful luv.^tlgntlon has shown, however, that the yl-'ld of these by-products from the average

run of Douglas Mr Is so much less than is ol,t«in«l from the southern pines that the process

holds out little hope of commercial success. In Vew of this It would seem best to char the wood

m the cheaiK^st possible manner for the pr,«luctlon. of charcoal, and either ,o Ignore the b.v-

pro.lucts altogether, or to save only such as could be obtalmsl at slight additiom, CNpense

Reference may be made to a paper on the " PestrnClve l.istliia.ion "7'^;^;""; '

Ccorgr M. Hunt, of the Forest fn^lucts Laboratory of the Tnlted Static Department of Agrlcul-

rnr... Mndlson. Wlsc-oiisln. Th. ,aper deals spi.-iaily with tlic yiel.ls of valu.ible pro, i.cs ,„„.M.».d

by the distillation of Douglas nr. The following is the result of a seib-s of exp..riim.n.s on the

destructive distillation of mill-waste:—
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would Iw iMwIod. Tbo .-.nimiiuitlloii of mlll-wiii.li< wiwM I* boni ino conh itally. Tho lunitxr-

mllU In V«iicinr»r «ri. «lil« lo cIUihmw of tMr wb»i« «• (»ri.ww..l In th* city, t.ut It •wins rMiwn-

•bly |>rotaihl«. tbiit nn mlniunlf nupidy cuM be ol.tiiliiwl m • nomliwl priw l.y l.K'»tln« ill .mu or

two Dilll. iw^y fr.im lb» oily. In r.>K«rU lo lulll-wmiti.. It »h..ul<l Iw r.i»wnl«-ml tbat « Uw
l«rt of (bU li

•• i.!iib.wii.Hl,- Hiid thipi i-.MwWx l»r«rly of hnrk. wbU-U \Mi\» aa Inferior cbircoal.

I uiiKlv iiouM- .•hiircs.Hl from Itonglm. Ilr l.iirk uinl fouml that tbi- •hHr.-onl. nlllioush IlKht nnd

wMk. w«« .•..iMT.'iil, nn.1 isnild |tr..bi(l.ly 1* \mt\ for .Iwtrlo mwlllnu In tli.- "Immi |.lt l)|»' of

fumiiw In minilxeur.. with w.k-I rbHn-onl. Th.. w.««l .hiint.Hl l< .•xtrnn.-ly puns conlalnlntf

M-iin-^ly any uxh. but tin- biirk c'hiir«ml from my fXiwrinicnt «i)iitiilnwl n* mwU bh .'I ix-r ei-nt.

of «>«b. Tbl« i.riJmbly Imlloal.-* an a|>l'r«'liibl.- amount of i.ho«|.honi«. which would Iw undmlr-

iibli- wbt-n anii'lihiK fur low |ibo«|i|ioru" pltf ln>n.

For llw «i.ii«imlpal chiirrlnK of mill wh-Ih It wvwia likely tbat a kiln could Ih> d»vlM>d that

would allow of mwlianlnil .luiriilni! .mil .INclinrulnit. nn<l lhu« rwluw the rimriie for labour.

«hl.-h imi»t I* the l.ir«.»l Item In II o»t of <lmr<i.nl milkliii:. I bnve Klven .omo ntleiitloii

to the ilwlmi of Hiich n kiln, but reiilliu- tli.it iiniiBToiiH problenm lire ImvuIvmI. nnd that nnn'h

p„K.rl ilnl «c,rk woul.l i.-'d.Mt bef..rr ii full -I'e'l kiln eoubl be .•on«lriii-l.il. The re<i.very

of byi.ro.lu<-t« nin be elt.'.'lr.l very ...•onomU-iilly by the ns. of the Citlrell el.M-lrl.iil|.r«-li.ltiitloii

|,r.K-e«. Pr. J. «). I>«vl.I«.ii b.i- made n mhvIiiI »lu.ly of ihU. nnd ex|HH-tM to oontliine hU

..x|«'rlment« at the plnnt of the KI.H-lrlciil Tur|»-ntlne H.Midlnile In Vuiioouver.

<Hie nwnt |.roe.*« for the pr.Mlii.tl..ii of .hiireoul Is that of W. Thoimis, whleh delH-niU on

t,,ri-\ug lii«le.I clNlllbitl..n ciis-s Ihroimh the .-biirtfe of woml. I met .Mr. Tbom.iH and vl-ltinl

UU plant In N.inaliiio. but lie had not at that tin y Informntlon on whlrli I could biiw n

coni'liixlon 111 recard lo the <•-». ..t whieli he euiild make elmr.oal. Mes»r«. M.Ph.rMon an.l

Kullerloii Ilros. have, however, earrl.il oiil a pr.'llmliiary t.-nl with thin pr.K-.-.i.. and hav.. «'iil

me lluno'* from whleh I poiieliide thai If mill-waste eonld \»- xupplUil at »l a oord. eharc.al

eoubl be made at a cost of almiit »<i piT net ton.

In nwird t.. the p.,M»ll.lllly ..f .•slabllshiiiir an .-l.flrli' sm..|tlnR jilnnt In son re r.Mo.it.'

I,M'atl..ii. sueh as the lani|.l..>ll rlv.-r. aii.l in vl.^w of tli.' .lllll.Milly nnd .•xpeii«..' ..f earr>im: «.

I.nlky and fra^'Ue a material »<• .-baivoai. It mii-'ht be n.i-,*sary lo eiit limber si»..ially f..r

ebarrnni-maklnit near llie plant. Sii.h llmli.T r-lle.!. earri.il to the .•liaiv.ml plant, an.l •nt Into

plee..s .if siiitaMe xU<- woui.l b.> llk.'iy t.. .'ost at l.-ast !»:i a <'..r.l. an.l aU..wintf •-". .-onN p.T Ion

„r .haro.ml. the wo.,,1 al.>i..' wonl.l .'ost »-..-.<.. Taklm; tli.^ n.-t e.-st ..f eharrlm- as *•.•..-.<•. afl.-r

ali..wliii{ f.ir the valm- of 111.- bypi'.Hln.'ls. ili.. tiiial eosl ..f n net t.ai .if ehaie..al wonl.l be *10.

CiiARi.ixi. I'oNsi Mi-iios I'tK To.N or I'1C-I«1>."«.

F.ir llw prodii.-llon ..f liu'iron in tli.' el.H-lii.' fnrmiee. I ostlnial.- on n .•oiisiiinptlon of HA net

Ion III III.' SH.-disb Uuwu-r. „i- 1...-. n.'l t..n in tl p.'ii pit furnae.-, |H"r >rr..ss t.m ..f pii.'lr.m. In

vl..w of the sl«te.n,.|it. fnK,n.'nlly ma.le llial only •:, t.m ..f eluireoal Is n.ssbil. I may explain

why 111.- liliih.T .•stiniati' sli.nil.l hi- aei'.'pt.'il.

It W r.'<i.>.'nl7..-.l tbat in tb.' «\wit .l.'.trii- furnae.' r.>.lnell.m oMr.>n «\UW is .•ll.s't.'.l substan-

tially bv m.'aiis of .arl.oii. wish the llb.Tatio.i of .-arlioii nainoxid.-. whleh burns al...v.' Ih.> ebarae

lis wast.Ml. Tli..or..|i,-aliy. 1 t..n of fom.dry i.itflron will ne.-.l O.'.tl!. b.n of rarb<.n for Us

r...liietl..ii n-oni inairMetll.. and about lU.:!.". ton f..r Its <arb.irl/.atlon. assumlnc It t ntalii

.•!.-. p..r .•.•111 of .•arl.oii. It will ills., ..•..l (MrJil t..n of earboii f..r tlw r-ilnetbin of I! ]x-r eei.t.

of Klllco.i. The eonibln.Kl .•arl..,n r.spilr..|ii.^nl will thus be 0.:!;t Ion |M.r t..n of pitf-lr..i.. «>ii

aeoaiiit .it the well known pnrlly .^f w.m.l eliar.s.al. It Is ..ft.Mi assnini'd that It eonlaiiis at le.ist

•m iHT .'.Mit. of earhon. ami that some O.IN ton of eliai al will be snttlelent p.T t.m .if plu'lr.m.

\.-lHaliv. h.iwever. .liar.-oal .oiitalns from 7(1 to 7.'. p.'r ..•lit. of llxed earlKiii: tin- avei-.f.. over a

bniL' p.Ti. .1 In Swollen i.'lna 7;t iht .•.iil. ; th.- 1 alaiioe lieiin? volatile matter and in.iistnre. and ac-.^or-

ilinisly s..ine ti.44 lo 0.47 ton of .lian-oal mnsi be provl.led. lu view of the enst,.m of w.-iiiliiilK

iron bv the lone ton an.l .har.'oal by the short ton. It app.'nrs that 'j net ton "f ehareoal will

1* r.si'nlri'U There Is. iml,>ed. a small ani.mnt .if re.Inetl..ii by oirl.on iiHinoxble. .'veii In the

.ilK-n fnrnacv. but thU will be balaneiMl by the combustion of ehar.-oal at the top ..f the furnace

and 11..- ..n.er ni.^iianicni ioss-es. .\"..t..l.i;! fhnt r. i»>r <pnt of the earb.-n m.-noxble i» nti!l«ed

In the open furnaiv nnd JTi per cent, in the Sw.'.llsh fHrna.-e. we tin.l that IM net t.m of charcoal

slmuld lie enoUKh in the latter type of furiuic.-. Mr. (ironwaii. In his ..stliiiat.>. .|iiot.-.l In my

reiKirt on " KlectrotUeruile Sm.-ltlii« of Iron Ores in Sweden," allows tl.a70 ni.'trlo ton of charcoal
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ot^TZSi^n^'^%^^' "": experlmentnl production of eh.m>al from Doug.n, flr .ndmy mFe.tI»atlon of Mr. Thomas^ pro««.««i for the production of coke and cha«»«l.
Charcoal from Ihrnglat Fir.

(Test made at McGlII irnlver^Ity, August. 1018 )

square r„°f h T." '"f™ """"• " ""'"" ""'-• •"«> *•'•' '^''^ h'gh The p^ w., not

:ror'«'s5"p:^;:roTmr::oo^^"""-
'''' "''-"-• -'"-- "-^^ - --. oVdS

flxe,l carbon. The charcoal, while not quite as dense a, hardwood charcoal. wa« aatUacTory In

in the wl^Tu^.i""
"T "' ""' '"*""" ""^ """ "'"* ''"°"«^- ThU was n;t dueTo a dlfferlS

IsnlldT^ ' • r ""
r""

""""""• '"" '° "'" «''*'""P«'"'lon of the Issuing Js^3
Zh f f , ^ ""*" """"""' "' '^^ ''''"™'"- These denser layers varied from 0^5 t7l 6

ETj^'r/arrceT"^ "" "' '''-'-'-^ ^''^ -"" '" »"^ oharcoalTas";ftrl!ly

cent If Ji!! Crk
'^"' -'"•' ''™'"'"''"- '""'^•"^^- '«" P" «*"«• "' On' bark or 14.34 p^

The bark was placed In the nmffle-furimce and heated like the wood, except that the flnnitemperature was a little higher, l,eln« about r,00" f. Next mon.lns It wks fTund fh„t air h-^

tatnln't Tb' T'" ""' """ """"'" ""' "' ""• '"'"—• "-"•' -« act "JS ed whentaken out The charcoal was In one piece and n,easur«l 11.2.^. x C". x 4..", Inches. orTu per ^ntth original volnn.e. It will be notlo.Ml that the bark had swelled somewhat In a ra"l"ud r.^..lon while charrln«. The welsht w». Hs, «„„„„,,. „„j ,t „„,„^
'*

.^ ^ ™"^

brrr;;u?;rr:::;' thtir;:^';:';^^''
'-' -"" ^ --"^ - -^ -^ --• - --^^'^

The charcoal lost 1!) per cent, of Its weight on iRnltlon In a closed crucible, which would

c^ZaT '" ""' ""'" """""• '"""'"^ '"' """ "^•'- 'l-'"' -'' -« •« - cent ofte
The charcoal was light and weak, so that u would crush easily under a load- U wasreasonably coherent and did not crumble very ninch on handllns
fV,»c(„«oH.-The slow charrlnK of KonRlas llr w.md yields a charcoal which, though notas s rong a,..l dense as hard-wood charcoal, would be qnlte satisfactory for use In ebjrt^sneltlng. The clmrcnal Is extr ly free fro.n ash, fron, which It n.ay be Inferre. that rteph«.sphorus will be very low. The bark ylel.ls an Inferior charcoal which, howev ^ n.lght^ese<I n adndxture with the wood charcoal. The high percentage of ash makes it probable hathe phosphorus would also U- high, and indicates that bark charcoal should probably be exclud.HIn the production of specially pure low-phosphorus pig-iron.

fxcludwl

Comparative tests were made on the density of pieces of charcoal from nongl„s ,ir andfrnm hard wood. The volun.e of each piece was determined by surrounding It with flne sandThe following results were obtained :—
b u luie sanu.

Spi'cKIc (irnvlty.

Douglas Br charcoal ( 0.3M )

)0..363
I

'"*«""•*'*•

nouglns fir liark charcoal i •'..'«»« )

j (..asoj"'™»
»••"•

Ilard-wow! charcoal ( 0.441 )

/0.4>C
("""""•*"•
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I wlHh to express my thanks to Mr. Htokeg. of tlie rorest Product. Ijibomtorle.. who nuKte

the motatnre determlnationi and prepared the pieces of wood and bark for the test.

A Note ok xn^ Waltct Thomas Pbocbsses roa Makiko Cabbonizeo Fuel.

At the request of the Honourable Mr. William SI .1, I made n short Investigation of these

processes and of the plant at Nannlmo where some of ihem have U-en tested.

In ueneral. these processes are for the purpose. of produclnu coke from coal and charcoal

from wood. The seneral principle employed Is to heat the coal or wood In a close.1 veHs.<l l.y

passing through It hot gases ol.talued l.y distillation from the same material; these ga«es being

heated In a pipe stove or a regenerative brlek stove. The distillation products from the fue

are cooled and treated by the Cottrell electrical-precipitation process, thus obtaining oils anil

other condenslble by-pro.lucts : the permanent gases l«lng then reheate<l and forced Into the

coal or W00.I. as stated alK.ve; the chief advantage to be gained being tlie production of certain

oils which would not be obtained by the usual hlgh-temi.erature distillation. Anottier claim Is

that the passage of the distillation gases through the fuel causes the deposltloi. of carbon, and

thus increases the yield and Improves the .piallty of the coke or charcoal. It Is also claimed

that the oi*ratl..n will be more rapid, as the heat Is conveyed by the gases directly into the fuel

to be treated Instead of by conduction through the walls of a n>tort.

Vnother pr<«ess for the production of charcoal from saw.lnst Is carried out In a revolving

drum which la heated by burning the permanent giises from the distillation In flues In the walls

of the drum. The charred product Is brl.|uetted with tar, and Is heated In a carbonaceous gas

In such a way as to produce a very dense charcoal.
, ,, „,

I visited the plant at Xanalmo on .Inly 4th. IMS, In company with Mr. Walter Thomas and

Mr. Wm. Brewer. The plant owupled two or three rooms In an old brewery, and consisted of

the following apparatus:— ,,... ^,,, ,-,^t
(1 ) A distillation retort consisting of a vertical Inm cylinder about 14 ft-et high and .. feet

In dlauieter. It was lined with bricks, so that the Internal diameter was about 3 feet at the

top and alwut .1 fwt <i Inches at the bottom. The retort was intended for treating coal, which

was lnlro<Iuce<l through a door In the top. while the resulting coke was withdrawn through a

lateral door near the bottom. The c.ai n^t.sl on a i«"rforate.l Iron plate level with the bottom

of this door, leaving a space below the plate for the removal of the products of distillation.

(2.) A pipe stove consisting of some Iron pipes heated by a fire of wood, through which th.-

permanent illstillntlon gases iiassed on their way to the retort.

(.1.) A condenser consisting of son«> water-eoohMl pli>e8 for cooling the vaporous products

of dlsliilation.
. . ^ ., , ,

(4) A "treater-tube" or electrical-precipitation apparatus, consisting of a vertical pliH-

containing centrally an Insulated piece of piano-wire, which could be charged to mm volts,

for precii)ltatlng the oil and tar vapours.

(n ) A fan or blower for causing the ciivulalion of the gases.

((i.» A serii-s of pipes connecting the several apparatus together, and permitting by means

of valves various dianges in the circulation system.

When the plant was in operation a charge of coal was plawd In the retort, which was then

tightly cios,Hl The blower was started and the pipe stove heated. The air cmtalne<l In the

system was f,.i-ced in a heat.tl condition into the top of tbo retort: it passe<l down through tlu-

coal and pass.Kl out at the bottom, after which it passed Ihrongh the condenser and the " treater-

lube" and so back to the blower and again through the pii»- stove to the retort. As the co:;!

b<H-ame holler, gases would be given off. which would replace the air In the system, and tiius

after a time the blower would be forcing dlslillath.n gases through the stove and retort.

The plant vis not in operation at the thm- of my visit, bnt had previously bwn trlH with

nlK.nt !• tons of coal from the Nicola valley. I understand that the charge of coal in the r-'tort

was about 3 tons. niHIculty was experieneetl In making the gas imss thr-mgh the coal In the

retort using a pressure on the Inlet side and a suction on the outlet side of about 10 inches of

vvatur Oils were oblainrf. niu-vunting to .-.bout «» galUms for the <» tons of coal, and a sen.i-

ck.sl smokeless fuel was obtained frou. the retort: but as far as could te observed there was

no production of permanent gas.

mmm
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.be e,ectrtc.,.p,«e.p.tat.„„%p^rvLUa f»^t.^ rwhi? iTVr '"•'""^ "" "'-"*'^
with him. and be atated that the nou dwT^^ ,

**"• ^ •"'* dlacuaaed the matter
.. there wa, „„t enough leaL*^ t„"ZS Im^.'JZT"?' "" "" '""""«""« "" «"»•
to attempt to draw any detmitrconc'^on. '"' "' ""* " "" «"" «>e.lrable

bao.fir'"'"
""""'"'• •»—• ^ ->: Po'nt out that the proce«^ bave the roHoWng draw-

.odJhVirrcr^ ;itZer,r-" '^ -- ••-' - *--» « - -" -•<....

be "^td^to%rr:i:rrere^:ianr^^^^ -
^-"^ "•"- ^'--"o- >^'"

-'^-;^^» --.... the neoea^;r;^^Lr.Trmueir^^^^^ "^ "^' '"'"- "" '"^ ^^

.bei\^;;r.r«;Thr;Lira:n:r,u:r"^ -^ """•' •" '»« '•™' -•«-«-> '-

(4.) The pipe «ove will be J^fy ,„ J,w Indt r^ "" """ *" <»"«^"«'"«' "o bigh.

quickly.
^"^ """* «°^ t» maintain, as the pipe will burn out rather

charS. a/rCTeTau'TSy ZtttT't^ 'T ""' '^'^''^ -'^» '» ^^'^ -^^ or
bl^her temperature than tbTfuet aTd the7«rLrEi:'r 'h^

^"''"'' """^'' """' ••« «' »
'n the pipe stove. It U eouceivable. bowe, Jr that thoM '" "'^"'Po** and deposit carbon

^^^zzrz^:: rrr^^rrr":: ?~r ""'°»'- '^'"- '^ —>• » -ry
method of n.akl„« this dense product and i have n„ r „

"""
T''"^'

'"""""'"^ °' ""•'""^ "'»
economically on a large scale

"'"^" ''"' ^uPPos'-S that it can be done

a« an inventor, and think it auitfi,,^.t .^at ouTorbTs
.,"'"7;'°"- ' ''"-"''"'^'^ '"^ '"^^""^

nay prove fruitful. .Since returni. L \r L . ,

"^'' " •^^"''''""y tfstod and applied.
Ku.;errou Bros., of VaneoTvJr S ha e tS::t\b:;?"''''

''""" '"^""- «'^''''-- a^a
some tosts at the.Nanalmo plant, i lave reclZ fr

,"" """'"' """ '"'''' '«*" """''ne
flr-w«,d in the largo retort. The opera on v'

'

t^./rt
7' " '"'"'"^" '" ^•""''^'"" "»<'•' *-«'"

••.1'l.ears to be of satisfactory unaUty ha^^f, T'" ""'' "'" "'•"^^ ""'» "'e <^barcoal

n.adefromchar«,aI,.,w.lc.r by ,h" l^omasnr nT"''"^
^''"° "'^"" '"""-' •^'"»" ''•"luettes

.r a .w cents per ..rd. anc/a^a;:::'::—-m:s:'^b;:::!:;r "1^"'
""'"*" """-^-^'^

Coa? nnrf r„A-,..

S.nSTntTLS «8 OlARCOM. ,N K,.ECTRIC SMELTI.NO.

of about
I.") j)er ton.

KU.t ,to,.r,son „,.„ o,!."'; ^^ ^^L ^
7""'"": '

""™ '--' '•'-'^'- '^^ «- Wm.
Bri.lsb .-olnn.h.a. ,„ view of .v M ' 'TV'!

""" """""'"' "' '"'" """ ^""^^ '"

.'l-tric snH.|ti„« of ,r„„ ores In bis w' ,
" """ '""" ^'^"""'- "«-" " '"e

olber fn..|s. n.ke .an be „so.
. s .^'::^r, Sx;: ' !/"T"

"""'""" ^' ""^ '"'""^- "^
bo ne.,., n. tbo operation of o,.„.b.:;;;'::,':,:::';:;rc:r"

•""^'""'- """ "-" "-• ^"' -"••"«

^as s,;rr^^'-Tsr.= :tr:frr:,:-- --- ^' ™« -
'"'"•"'"•'•' /*'«m/.-Monthlv .v.al prodn.tion I.-mh.?' T

1 nor «.„t. snipbur b Tn . Impr '^^^^^^^^^^^^^^^ '^'^ 7^' """""• ""^''"- ^ - <-t. ash. and

n.c followins infornration with respect to fh,. vi,:. iT v ,'
'""' "'""• «"">""'••

Mr. Xlcbo, Thompson under date of June loth! 1018 :- ' """ """ """"""' "' '""sniiplled to nic by

J
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" The Nicola Valley coal iinxliicen n siiiMTlor iiietallnrRloal coke with wellKleveloijetl eell-

rtructure and ample gtreiigtb for Iron-furnafe starks. From KngliRb coking te«t» the following

resnitii were obtalne<l :

—

From
Raw CoaL

Coaa i-wiDicHj is :

—

Bee-hive
Oven«.

Retort
Ovena.

1
Per Cent.

1 3.40

Per t'ent.

1.20
1.20

84.00
13.60

Per Cent.

1.00

1 .34.90 0.60

1 06.70 01.2.T

Ash i

6.00 7.00

100.00 100.00
0.63

i»it.7r>

Sulphur 0.66 0.25"

From another Fource In Kn^lanil :

—

"The coal sent to me nnd numliered 1 Is a very fine coal for nietnllnrslcnl. BteanilnK. or

*)me»tlo imrpofiea. We can take away every trace of snlphnr If necetiwiry, ami It would then

remain a fipleniled nietallurKlcal ci)ke, «npposliis yon had a stt-el jilant In HrltlHh Colnmbla.

I should Imagine that this No. 1 sample 1» about the hlRhefit-Krade coal you have In Canada,

and It Bhonld l>e used as a superior coal when Hrltlsb Colinnbla has comnience<l steel pr<Hlurtlon.

In other words. It Is a coal which will find hlRher values as nrltlsh Columbia develops. The

other coal, main coal and numbered 2, seam 1, carried :5S nnd 40 per wnt. volatile matter, and

arc excellent for oil and motor-spirit priMlnctlnn. and for the production also of an excellent

coke either for ordinary household fuel or for metallurgb work. The oil extracted from the

wal would depenil entirely on the Rrnde of coal which you wished to produce. The coal conld

l« distilled to di'strnction or any state.1 quantity of hydrocarlH.ns conld be left In the c<ike.

I enclose you a sheet showing the product from 1 Ion of Xlo>la Valley cvai obtained from a

liy-product oven. There Is no question as to the siuicss of fhe by-prmluct coke-ovens, as

evidenced by the fact that the entire coal product of Germany previous to the war was made

Into <-oke so that the products might be save<l."

Mr. Thompson gave me further Inforiuiition with rcjinrd to the .liemkai by-products ol>taln-

able in the coking of the Xicola coal, iiut it does not seem suitaliU- to discuss these In the present

report.

Oas-rctort RcnMue.—Tho ele<-tric-snH>lting plant at Hay Point, San FmiicIsco, employs for

reducing reagent in tlie protlu<-tion of fi-rro-alloys a carlMniaccous residue priHluceil in the manu-

facture of lllumlimllng-gns from oil. This material is praetl.ally risli-free, it contains al)Out 70

per cent, of fixed carlion, and Is obtainable at a nominal price i,r alxint ?4 a ion. It Is not very

satisfactory physically, but in view of the scarcity of charcoal mil t-oke in that locality the

niniiagemcnt have been obliged to use tliis residue and have overcome the dimcultles attending

Its use.

Comparis,,,, of <'„l.r atid *7«i/c,.i/.—The comparative values of these as retludng materials

depi-nd in the tlrst place on their lixwl-carboii content. Thus, if cliarcoal contains 73 i>er cent,

of tixed <arlM>n and wke Si per cent., the coke wimld appear to be" the more valuable. The

remainder of the cinir.-oal, however, is volatile maltcr anil moisture, which Is driven off harm-

lessly In tin' furnace, while the i-oke would contain some i;t i>er cent, of ash, which has to be

melted and will usnallv newssllate the addition of a flux. The sulphur in the coke also will

need llnxiiig. in addition to lowering the purity of the resulting pig-iron. It follows, from these

and other considerations, that charcoal Is somewhat im)re valuable than c"ke as a reducing

icagent. Ueforrlng to Mr. (ironwall's estimate In my Swedish report, the folloninu' figures show

llie relative consumption of fuel and of eie<lric iwwer for l.tlOO kilograms of pig-iron, according

as charcoal or coke are employed :—

CsiNO Charcoal of 73
Pee Cent. CabB'iv,

rsixo CoKB «r s."

I'Ett Cent. Cabbo.v.

Kilos t'ui-l. Kilos Kilol. H.P. Vear.

White pig-iron

(!rey pig-iron .

340
370

0..37

0.40

370
400

o.:i!)

0.42
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APPENDIX VI.

ELECTRODES. '

shoul.1 ..e «ro„R „n.l capable of wItL rdlf/hLh ^^''t
""' ''>•><"''«" of heat, and the.v

Of s<,n... forn. of carbo... and thelr wea „ t^e fSmrC'"- *'""*'"'"" "" """""'^ "»<'«
ns nmferlals, e„„s,Uute a serious sou ce of exZ^; n^^^ T"" '""''"' '""*''" "^'^^^^
"carUm" eleo.ro,lo«. wl.lch a«> made of some forn^rf i.^"

"'""*'" '""'' "' ^'^'t'ode. are
bonded to«e,her wUh pUeh. and bak^^.

"
rj^phml^ "^^h^?

"' ""''"^ ^
carbon electrodes to a very hl«h temnemt..^ i„ ,

electrodes are obtained by hcallug
amorpbous carbon of tbeTl^ll^ri tl^catrtfi'^r ^'"' """^ '^""""' ^'
electricity, and Is superior In someotber resC" Grm.h'm, , V """" •^""^ '^•"»"'<^'»' "'

rrrzr.i'nr -^ -^"" ^'-'-- - - -'"--.r:^^^^^^^^

.« airerrrorff^t ',::rs rzwir^rt^-r" *- ^"-^- - --
eould be added as tbe electrodL wore a^"v tI™ J ""^l.

'"*'• "^ """ '^^" '^"Sths

4 cents in.r ,K.und. The consun.p.lon of electrodes when nrAf"""'''.^'""
*'""°° ""* *•""' '"«>''*

ores, was about 10 to 15 lb. per on of pl« Iron »;„« ^.r"' '"'"* '"«-'~'' '""» high-das.
li. meltl„« lower-ftrade ores for foundJv i™. H,!

" """"' "* •*"" «*' *"" °' I>roduct.
present prices In British Co^Z^>Tm7JZl^^:^f:.''^''''' "^ '""" ^= '» ^ '"•: »'
3,000 kw. uses six of these 24-I„ch ei™cs *'•'* «*' '"" *" P^^" ^ '""'ace of

At Bay Point, California, the3000-kur «,^„ ,-if ,
24.|nch carbon electrodes. O^e cons^.pUorTs ,m u"""^'.

""""""« '-"^"langanese, uses three
^a .ndcn e..:.t that In usin. this^^i^:!^:^.::::^^z^^^::^;^^

=ir:::i^.-i;"^-;L=f^r^r^---^^^^
a«r«. with this suggestion, and, of cours^ tiet ^ I .rs Zt m fV^'"""

"""^ ''""""" "" "»'

:=« ;:::.^r'
"^—- -tthenrt^r;::^ :^;;;irtr-

«r„,^ii::r:;::;.:::;r::*;:;cb ^Z!v:::r.r::jr7 '^ "-'"-• -- -- -—
el."0lr,.des at the Bay Point plant J fdj^n^ LmL

"'

^f"''
"" ""-' *"''* "^'"^'^ ""bon

"l.I«.rs „n.t It would Ik- prefcral lo to le c^ b^n''^^'' ?
,"' ""''•^'"' "' ""« «'""'»• "

will be ni.ide.
''"^" electrodes, and I und..rstand that this change

Indcr ordinary conditions carbon electrodes en«* t ,., a \
time the price In the Knst Is about

"
c-ents an^ Tth ,. m"" "^'' '^•""'- ""' "' «"« P'^"^"'

of the ex,*nsc of shipping elccTrml^acnL the JnM . » ."""* """'^ ^'^ «"""• I" ^'e''
locally, bnt this should not be unt?tare7m.tn tZ "",'

.

" " ''"""''" '" """^ ^'''''''^'e-
b*-cause ,bo mannfactnre of .leol^^st Lt ^y .nd !;he I'" "T "" '" """'' ^"-•"'«-order.
seriously, the operation of the plant Messrs r;k ,^1 T.'"

""" -"^'''^'''^^ -"'Bbt delay,
plant at the Cay Point plant, and hey are ryl^ t, .nlJl" ,

"'''" "'^'^^ ""' "^ «" '^'-"•"^e
which they use as reducing n.aterla?i,"'he f run o T,'"'*''"'^'*

'""" "'<' '""bo" '.sldue.
estimates of the «,s, „f p,„,„ „„a „f „.„k ng :J^r^^ ^^ ^'' "'«'»'^-' '" «»« the following

J
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aOO-ton-per-month Electrode Plant.

Baklog-kUns complete, Including all burning apparatus I 20,000

HydnoUc press (000 tons per month, 000-ton prwwure) 0.000

Mixers (two)

Moulds

Caldner complete

Building complete

Crane
Conveying equipment and elevators

Crushing and screening apparatus

Kiln-sand

Tools, chains, etc.

e.000

5,000

40,000

23,000

8,000

2,tS00

3,000

1,000

1,000

$118,!i00

11,S!50
Contingencies, 10 per cent •

$130330

Beckman & Linden Engineering Corporation fee „*^'^

Total »"^
Coit of makUHi 2,000 Lb. of Electrode*.

Anthracite coal, calcined, crushed, and sized
'^'m

Pitch at »20 per ton put Into electrodes

Baking fuel, pound per pound ratio

labour, 30 cents per hour

5 00
4 50

12 75

1 S.'i

Operating superintendence ^ ^
Supplies

Maintenance

IMant office expense ^ ^
Main office expense

2 00
'5

Total
K>1 SS

Cost per pound. $0.02.'>8.

The Iron-smeltlng plant under consideration for nrltlsh Columbia was tn have two 3,000-kw

funm^rk^K pig iron and thr.>e aOO-kw. furnaces makluR ferro-alloys. The ca„su„.,rtion of

l^rXs in th'erfurnaces would amount to 1,000 or l.r*0 lb. .lall.v, or about 20 or 2u tons

pef^nth. This is less than one-tenth of the output of the plant d..or bed a.K.ve «•<' "- °

of nrnklng electrodes In a smaller plant would necossarlly he somewhat higher, say 3 or 4 cents

per pound.

Al'PKNniX VII.

THE SlI'l'IA- OF L.\BOtR.

Mthouch a supply of competent lalwur Is essential to the success of any "»1"«"-'"' """^^

takl,tga°d although the variations In .he wasos that must be paid may mean the .Ufference

l:^twl proflTar, loss. It Is Impossible for n,e at the present time to put forward any really

reliable Information with regard to labour conditions In British Columbia.
i{,,v,„t,„„

The Denartment of Labour in \iftorla has furnlsbod me, through Mr. W. Fleet «'>l'' •"""•

wUhTsfaZeTo; the supply, nature, and cost of '«''0"' '" rJ-;\^f ,^:,f,,": t
Dnlnmbla- this statem»nt is added in the following pages. It will be seen that there is a lair

~yTf U:.urr:"n"elrly H a day, and that most «''"'-'
-"^-fthrpla^^^^ "t£

The «,8t of labour per ton of iron depends very much on the size and output of he plant, inus

It hTfl "mentToned, in a fully equipped p.ant making 50 or 00 tons of Pl«-'~n.
-^Jj-

and ferroalloys as well, the «.st of lalmur might be $4 or ?o p.r ton of ,ro., but If only one

two furnaces were operating the labour cost might be about »7 per ton of Iron.

^ne^e^Tcrrnaces offer difficulties and dangers of their own. It appears oine tha a

welll^bUsh^ electrlc-smeltms plant, such as those I saw In Sweden, presents far less difficulty
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per hour. At this rate, with bonn.^ ...dZ mVk ? '• "' ' "*«« »' "'«>'" ^ cwti
to about 80 cent, . ton of pT,.^„ ^^^a „ a^t 'f

t'
"'rjf

'""""*"• *"" ^^' ''°°"> ««^nt
flfty UH^D might be aMumeS to ^«t- Thirty at mIT.^T"*''-

'"""«» '" »"""• Co'-'-bta
average output of 75 ton. dally Tf Lndn Ln Z. m*'"'

»' *«• «"• »2«> " <J«y. With an
.!« would probably n«Hl a few aJdull^, Len .«, tZ nrr",*'-*

"^ '""• ^ "'""t »' «»•
charge for labour to about f4 a ton.

' °' ""'""'• '^""^'' «•»"'«» ""-ream, the
Menn. Beckiuan and Linden have given me a list nf .h„ »fnnuioe of the oiHH.-plt type, l have addl^ .^ »hl .k

"""" "**^"' *"'y ^"'^ '">« 3.000-kw.
the attached memoranduST- '° """*' *"*' '"'"^ "' P-^' «»"»«'ea with the aid of

. i>otfw ia6o«r for One 3.000-kti: Pit FurnaceOne furnace foreman at (is

Twelve fumacenien at ».'. 8 00
One chief electrician at |0 ™ ""
Three Bub-statlon operatorH nt ir.

" **•

Three mtchanlcg at |<! 15 00
Six mUlng-nien at «4 iH 00
Six metal-handlere at |4 .......'....

' 24 00
Two locomotive-crane men nt ».^ 24 00

10 00
Total

With an ontpnt of 25 tons iwr Hhv .hiJ „. i

'.

'J 9105 00
BccWman and Linden. eMlZfln A 1^ i^ X IZWZ^' T "' '""' '^'"'^'' "-^ -"«>
they figured on a single furnace only. A , lanthaClng hr^ ,uT„

"""
:
""•*"" •"«"• "«»"»»«

.» many „«.„ „« a plant with one furnic., .„ that thrc2 C! 'T'^
"'''' ""^ """"' *'-'«'

per ton. " """^ ""* f^"*' for labour would be about »4.40

-MeMOKA.NDCM FBOU DEPA»rMENT OF LAnOl-B VICTOK,. nn t

Kngincprs, 1st

Enginocre, Und

Muchiniata
Machinists' helpers

I

About 115 less than
at present

Scarce

Scarce

Boiler-makers
Boiler-makers' helpers
Blacksmiths ['[

Blacksmiths' heliiers
Plumbers and pipe-fitters
Plumbers' and pipe-fitters' helpers
Pajnters
Electritiil workers .........'
Electrical workers' helpers
Operators of electric, steam, "or "airwmches and donkeja
Eugineers in charge of boilers

Labourers
Sheet-metal workers
Coppersmiths

$4.00 per day .

.

2^50 per day .

.

(Not quite sure)
*4.50 per day .

.

.5.25 per day .

.

4.P0 per day .

.

3.25 per day .

.

5.00 per day .

.

3.25 per day . .

,

4.00 per day . .

.

5.00 per da.v . .

.

3.50 per dav . .

.

4.50 per day . . .

4^00 per day . .

.

fNot qiiiu. s'urei
13.00 per day ...

;
.Sciirrv

' Scarw

j

Scarce
Scanv

'

'

.'

>fo great supply!
No great supplv.
Scarce '.

.

Scarce
^'|> great supply.
Very scarce
Very scarce
Scarce

Scarcv

Supply fair
Fair
Fair

i $225 per month of
I

26 working-days,
[$165 per mouth of
i

26 working-days.
;

»a00 per day.
4.50 per day.

6.00 per day.
4.30 per day.
0.00 per da.v.

4.50 per day.
600 per day.
4.00 per day.
5.50 per day.
8.00 per day.
4.00 per day.
6.60 per day.

5.50 )n.T day.

3.85 per day.
6.60 per day.
680 per day.
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APPENDIX VIII.

TYPE OV Ft HNACE TO VSK FOB KLECTHIC 8MEI.TINO.

The funmce. that have be-n lu commercial une. or that seem .uJlable for the electric imcltlng

of Iron ores, are :—

(1.) The Electrlc-Metala fuma<-c ii»e<l In Sweden:

(2.) The Helfennteln furnace tried In Hweden. •

(8.) The Noble Electric Steel Company., furnace used at Ileronlt, California, and

(4 ) The 3-phaM open-pit furnace used for ferro-alloys.

The simplest of the«, Is No. 4. the open-pit furnace. This furnace has »«
i;""'

"'
J/" »"*

ha. three electrodes, which are supports fron. above and are surrounded with the »»««'" »

bTsmelted. The main objection to this furna«. Is that heat and gnm-s e«ca,H, from the fur.a^

Tnd a^ to^t. besides creatlTg a nuisance. As far as I am aware, this fnn,.u. »"«« not bee^ "-*

cmnmerclally for smelting iron ores. N.*. U and 3 are like No. 4. e«-ept that the top of the

?Z^" s .Josed in. thus lessening the loss of heat and enabling the gasesjo
^J^"--^

through flue, and used elsewhere for heating. Both these furnac^
""^ITjs .^re elabome

merdal scale, but full particulars of their oiK-rutlon are not available. No. 1 '*
'7"/';'^'^;'

than the other, and re«.mbles an Iron blastfurnace with an enlarged hearth In this type. not

^y IMhe f,!"aoe closed to retain the heat and the gas from the smelting charge, but the gase.

^e ma. e toTss up a shaft, so a. to heat and mlu.* the iron ore: being. Indeed, re urm^ agaii^

rtrutlarfor this purpose after .^.aplng at the top. 11.1. furnace has been In s„oce«.f»l

^mnu-rrt" u^ for a numbeVof years in Sw„lc„. and some are now being built in other .H.untries

"
tsTpSndlx I give references t.. « number of descriptions of these furnaces, and

compare the available data with regard to tlulr oin'ralK.n.

I. KiXCTHO-MeTAI 8 FUBNACE.

« lll,..tr.lrt .™ I 1 ot I1.C f..n,u..- .1.1 I.1...1 •> Tn.llb.ll... enllrlM - U.«.t I»E»«

»'nr;;r:;r::nrorr::'>:s:-rL ...a ,.„.„. .. -~ ».«. i. ,. «.

Bovlng dated July. l!il.". :—
. , « „" ttcfluctUm of Iron Ore.

••The meth,Mls an.l pn^essc. 'or olrt..l„l„g pig-iron by electric rclu.ti.,,. ''»-
-'';'J J-";

~==,HS;-HHi-.~i='==.--

world that have taken such beneficial advantage of It.
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There .re, fnrtbe,. ni«ny more lnl».M.»^
** "'''' *" "^ SbeffleM „„rket

"THe .„tem of rura.ee which l,'Z S?^. h . i"""""'^
"*" '»' f»«'l-he.t. ' "

""!!f
"^ """"'"""^ «"'«'^° " that P..en,ed b, Electro-Met.!..

hearth *„r^..r Sfe' IS/r^h^hTo/r .!"" ''""^"«' •»'•"-'"« '»™—-.« -nd thecut. of «.ur«>, without any b .7"i^f ,Jt;!;Lt:l'?
'" »" "'"'""^ ">"«fur,l4lS

or on he.vy g.rder, re«l„/on tSe wa!^^ he
,„«.''"'"'*"*"'"'' °" " "°" '"meXk

Mate, and I. lined with flrebrlck It Unr^ld^
'on.ace-houKe. It «,n«lgt. of a .hell of .t.^1which 1. «.|«d or lowered by mean, o ?„ eWrw .

" ""^ '""m^-to,,. the ch.rg L M^i
l« situated immediately below "he ,hai uT' T"' *""* «"'«J">8-dr"n.. The beam which
the central hole In the a«.h wl^c^ c^ve^ It m. cHv""' ""V

'^'^'' " " """""•^ by tie h It

-.:s^tr::-r::ir^-rHr=--^-^^a..^^:--. or el. ...y In th^l. —l^^lT./rr.1^rVeU^^^^^^^^^^^

vertical. Water^x.led ''>mn,-iJ'J^.nTllL:,"'Z"
"' " "'""" "'^'"'"""° ''»»' "-of ga. around the electrode.. The olectro,!"^ nrlt.. > . !.
""" P'""'"*''* *" P"-"^™' leakage

^::^
only carbon el.t^. .^^-Zl^ S'^:.:^t^^S™ -T^^f

;he jtij^rr-rsHfTrrfr^i^^rviT"-—force.! through a number of nozzle. Into the frc! mice ,
^'" '""* ""'^ •" ^"'^ ^^aft a„d

de.ceudi„g charge. The ol.Jm of this ga'-clrc^a
"
^r.^, '". ""' "' '"" "''''""'' ""^ »«

the roof of the crncll.le m,d to facilitate therXl'tT'"- '" "''''''"'^ overheating „f
obJ«t. It is evl.lc„t that the ga. which bm!„ ™"',

j Vh™I^ " '^ '"""• ^'^ ^''«''""' '"« >«»";
heat to the charge In the .baft. ,hu. exterd rtil !i, m^ '" """ ""'"*"• ""«""'• "> conveying
through the .„cr..a«oa volume ;f ga. pa;,'; thlrh '

"""' ""' '*'"'*"'"« " '-- ^-^^^ive
In this manner the percentace of m i.. .1 ^

gas-clrculatlou wcr.- u«h1. and It 1. evident that thr,„rt",rtZ T" T".**
'*'" ""''«'' '^"'' " »o

The furnac-e. are placed In the central UavtM^rT ''•"""" '" ""^ '"^'-consumption,
tranrformers. switches, regulators, e^a^L nart f f

"" *"' ''^^'''*' «^" '" >"»«^-
The power I. derived from a hydro-e'ecl r^ p 1,V n>^

"^ ''""' ""^ "-ctallurglcal part,
station belong, to the c,uu,«,ny. The v" Ugetf ,."

!,

'-
\

""'" " ""' "«•">• -"'<* Power-
pre^^ure by tr.n.,nr,...r and adjusted by ^^lato^ to ",wJ T """ •'""'> '"'''''"' '^ '-

" Each furaact, ha. six electrode. ollmW™ .

"^ ^" ^^ ''"'«• "« '«<l""«i-
without wa.te by using a .crewJoVnt'

'
"'"""• "'"' ''^°««' "> «* "»«» ~ntlnuou.Iy

J
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"Th* pmirlnit-bay ta fltted wltli electric orerhcad traveller*, u well • troIly-tr«ck» for

tramponliiK lri>n and ilag. The Icon can either be poured to pig or conreyed in ladle* to the

Beaaemer and oiipu-hearth furnacea. The alag la run Into block monlda and make* excellent

bulldlng-atone.
•' The cruiblng-room l» at the end of the furnace building. Th«re are three cruabera of the

ordinary Jaw type. There in a railway-track ouUlde, and the dally requirenientii are aupplied

In the trurka, *o that there la no jiced for large atorlng-blna. One of the cruabera le fairly large,

with wide enough Jaw-apace for the blggeat lump*, and the ore paiaea from thl* crusher to the

smaller ones, and thence by a bucket elevator to a belt-conveyor above the charglng-platform, ao

that the raw material may be unloaded where required. There la a small ore-store, but this

only contain* some limited reserve amounta of the various kinds of orea uaed. The charcoal Is

transported from the atore* by a ropeway.
" Three different kind* of pig-lron have been produced :— .

(1.) Plg-iroB for open-hearth treatment.

(2.) Pig-Iron for iJincashire treatment.

(8.) Pig-iron for Be**emor treatment.

"The quality which is desired from the oiioii-hearth pig Is seml-spiegel and contains:

Si, 0,40 to 0.00 per cent. ; Mn, 0.30 to O.M) iwr cent. ; P, 0.011 to 0.018 per cent. : 8, 0.015 per cent.

" It will be seen that it is more economical to produce spiegel iron In the electric furnace,

and arrangements have been made to alter the oiwn-hearth furnaces so as to use splegel Iron

only.
" It has been assumed In various quarters that It would probably be dlfflcult to maintain a

constant product In an electric furnace. Ex|>erlencc bas proved, on the contrary, that a much

more couHtant product la obtained from the electric funinco than from the old blast-furnace.

One reason for this U that there U such a Inrge receiver or collectlng-liaaln In the lower part

of the electric furnace that it acts as a rcBulator on the quality.

"The l4iHcashlre pig required In (lu'te white and has the followlnR analysis: SI. 0.20 to

0.30 IHT cent.; Mn, O.'JO to 0.30 per cent.: V. D.Oll to O.OIS jier cent.: S, 0.015 to (Mn>0 per cent.

"During the early oi)eratlon of the iiliint In .luesllon there was a tendency for the sulphur

to lie unduly hlBh. but this wo« rfmedicd by uiaklug the MaK more basic wlien.'vi-r the furnace

was run fur T4\nca8hlre ptg.

"The analysis of Ik'ssemer pig used was as follows: SI, 1.00 to 1.40 per cent.: Mn, 2..'.0 to

3.00 per cent. ; V. 0.015 to O.oiO per cent. : 8. 0.005 \K-r cent.

" Excellent Bessemer has repeatedly l>een made of this pitr. The early attempts were not

good, hut It was soon found that SI and Mn had to be Increased. It had lu-e.i assnnied that

the amount would lie normal, but upparciitly the lower temiMrnlure of the eleetr(i-ltess.Mn.'r pig

aa compared with ordinary Hessenier plu from blnst-furnaces necessitates a blither onntent.

"General experience points to the followliiK results: It Is cheaper tii nmke spUwl than

grey pig. because: (1) More current can lie put through the furnace: CJ^ the current cimsump-

tlon is lower (per ton of iir.iduct) ; CD thus the production Is higher: (4) the electrode

consHmption Is lower: (.I) the repair costs are lower,

" It may furtht»r be stated that rich cliarges give better (economic) results than jioor ones.

The (lu.illty of the pig however. Is not Influenced by the iwrcentage of Iron contents of the ore.

" For S4ime time past the gas from the funuices has been used as fuel in the oixMi-heartli

furnaces, and It Is estimated that the value of the gas Is from 2 to 3 shillings (50 to 75 nnits)

per ton of pig-lron produced.
" Finally, regarding the Inlluence of the electric pig on the finished steel, experience has

shown that the change tends to make better steel ; this applies both to Bessemer and soft and

hard open-henrth steels.

"The steel produced at Hagfors Is of the highest quality and Is mainly usetl for locouiotlve-

boller tubes, plano-wlres, and high-tension wires generally.

" In Sweden, generally, the electric reduction of iron ore Is regarde<l as revolutloulilug this

industry, and preparations are being made fur conslriu-t!ng mills of con.<idcra!iie capacity.

Beceut experience has shown that large electrodes can be used at the same time as the current

Intensity on the electrodes is Increased. Large funmces will therefore lie designed, and some

of those now building have a capacity of 8,000 horse-power each.
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'«"« :- * "VrodBc. th* fnllowing e»tr.cu from two of tMr

•W h.
^"'^ f'^ •> O- Bovi^, Junt tSth, ms

"Mny year, been 1„ ,„„cb wlfh^LTni u« ^nT 1' '" ""* """" '"""-""y. wh«^° ,"'

electric reductl..., b.d not made »"> pL^« !! !" ^T"' »»" <^»'<« "'ver u„der.t,nd w" Z
.ult.ble for the devel„,.n«.„t of m, "^^^Z

""' " "" "'* """"""- '^ «" -'"««UrS

co„r.e .r„rpeo;:[;;:;u'r„!:.vrMn^^^^ ••-™ p.-. ,„d .bu ba. „,

There aro three at l.„wnarfvet (the UvfJlJT, "* '"^"'' '" ^'"^ "»• oapaclty.
bet... pulled out)-„,.e of 7,000. „„, of ,m Im J'?!!"*

'"" ""'"'» "»»• «">eIe««V.ul ha.
»»r.. buudlng of aooo kw. ca,.,.clt"!

' " """ "' -'*'*' '''^- «-"P«c-lty-«,.d there "Je two
There U one at 8o<|erfurit irf limn v^ .

3.0.H.k«-.: and three a. I.ule.„fi«Tw
""" "' '•^''""* "' ««^ "-•= '-» at Po,J„. of

wc, c.rner of Alp.,.., „.„, „„, «e are e^, ,' '
r::""-

""" """ '" ">- ^'«"' vail..,-, Xorth-

Two of th..«H f„r.m«* will l,e ru.. on el.nrc„.?«n . <
'""" *'»*'' "' •«•'»"" kw. capacity

bere and the half ,o o„r dr«wl„«i Z UnT '""' "" '"'"' """ "' ""• '""-c- "re bnU,

o applying It at the ri«ht p.,lnt makorthe re.n.v
•,,'''" 'V" """^ ""'' ""' """"""•""'

.uiphnr. a,„, further c»,.,p,..,. ..oxidation av.'n. luT T """' "" ""-P"-- ""Uno« ,„a„|„,„usly of the opi„|„,. ,„„f „, noon a« the wit
'.""' ""*'•""""''•« '" Kurnpe are

>.y a ,„r«e M.H.|-,n,„«, ,.,,,. ,.„ nrdin.ry «ra ,s

'

X,''' ':;r
*""•••" '"••'"""- «"' '•. '-tallJhearth furnaee« and Ite»sen.er c.nvHrter, „ ,

"'" '"""•'"'' ^'"' •>«> "'at whilst oi«.n
.he .te.. a eertain part „,. .he w:;^r.;' ;::;^^^^^^^^^ T'"

""'> -e u«.l f.^tat

,

the el...,rle furnace. Tre«tJn« molten stee l„ he el
'

,1 i
' "" """"" "" ""' '- »"'«Je In

re.,.. re« f„r „ ,«r«e unit I.etwee.. SO and 1 . kLlZt, " """ '"""""' '^ '^"" 'mpurltle*
prohlMtive even under cndltions Kuoh 1 1 ;"",""[,; ^ '"" """^ --"P.<on 1. no"
..nllnary conditions 1, „.„„„,„, „, „ . of .lH" n ",

''i'"

'^"""^>- "•'"'^«' P«"Vor under
a ren,ark«.,le fa, hat even now durl,^ Th. ' «; wh • .^; ,

" ''""" '"•' •""''• ""t " '«
per unit, oertai, annfacturers. such „, nn.w.r.na 1

1 "..I'Th':.""
"""•"' '™'" ' '» 2 co..t«

I«.l..«ton steel Works, ,|„d It protltatUe to use our elJ?; " •-""""'''«'"». and the
<-..rl.on « eel. MtartInK fron. the cold. It Hhonl.ITe of IT^ """""' ''"• "•'"•"»« "^din'Ty
l.e done In falrl.v )^^^. fumaoe« huvin« a rmlv ,"'

f"^- romo.n.^pred that thl*. can „ni;
sorption mcrea^. very rapidly forZn u^l r^T^uVl^J'

iT,'
'^""'^ '^^ ^""-» -'

"UereaH a 1-ton fur..ace requires atont
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l.aOO unit! fur mrlUog und n-Hulug 1 tuM of Hemp. Vton furnacp only roi|ulrM bout TOO anits

tor tbe Mm* work, •iid > lU-ton fnrnaer ronnil abuut tnu niilta.

•When we cobmi to coualder eli-ctrlc furnacr* r«»lvlii« tbi-lr power froiu hydro-elwtrte

iMtaUatloiM. the <|UP»tlou cinnw Into quite a dllTewut ptone. In many canea it ta |io»l!>le to

suppir the current at tlie rate of O.t cent, and the price of the total current couiiumpllon ii tbua

0 reduced that the whole |>rocei>i) coni|Nir«i» very farunralily with the m<>»t eoinomlcal coal-gaa-

Brad o|M>n-bearih fumacee.
•• In connection with MeMn. AuuhMo'ii Iteiluctlon Workii a larRc iteelworka In al«« belnf

Inatalled. The rich guw* from the nHluctlon-funiacrM are iw-d In the Kteel-workn. hut there

will aluo I* u liBtlery of ten t.Vton electric utet-l furnan-n, all enerulwil liy wat!>r-iM>wer, Vou

may be Interenteil to know that AnMldoM nietnllurulcal engineer In rrofi^wir and l>r. tilollttl

(of carl>url>ilni»-of-»teel fame), and their ntwl-workn are regarded a» obtaining higher quality

rexultH than any other work*.
" On the C(iii»t of Norway there are almi a iiun«lier of electric mwl-fumaeeii energlUMl by

wnter-iH>«er. uiiil thew underlaklngii are paying txtreim-ly well. Ivirning out ftne atecl and

making huge profltii."

letter from J. Bibbv. Hrplcmhtr iltt, 1918.

"The production coula given In our letter of .Vugnnt lltth (4Pt«' Apiiendix X.) ore for the

manufacture of white plg-lron iim you »iurnil«e. and IIhw are *o be ol talned In the large plant

at MeiwrH. AnMaldiiK about which wo wrote you. K»r the nmnufacture of grey fonndry piglron

In thl» large plant the couituuiptlon will Iw approximately 0,37 horae-iwwer year i>er ton of

pig-lron. nmnuilng that the ore rontalnn lietween tlT. to 70 iHsr cent, of Iron.

•• Kor a plant c«nHl»lliig of only one 4.000-hon'e-|K)wer furnace, for Instance, the counumptlon

would be from .'. to 10 per cent, higher, uh the diversity factor would lie greater. Kor the cnae

you mention of n,tHK) torn* i>er year you could assume a consumption of 0.41 horsepower year

per ton of grey iron prmlneed from ore coutiilnlng tl.'i iht cent, of iron.

"With reference to the sintering mentlon«il on page 4 of your letter. It Is quite a connnon

practice In Swwlen to employ as much as 30 per cent. »lutere«l and '** per cent, lump ore and

obtain satisfaelory rvaults.

"With refenMice to the prloc of current In Ilrltlsh (^lunibln, wo do not s<h< why llio coat

there under similar clrcunislances should greatly e.\<T<Ml what Is being done in Swwieii, where

current Is being regularly snppliwl at the e.|ulvalent of »H iht horse-power year. The electric

supi-llers nmst lake Into account the favourable nature of an electric-furnace load as regartbi

iwwer factor and load factor, Inder the circumstances you give of n flO-cycle supply running

one furnace, tlie poweV factor would be us high ns lUr.'.

" With reference to cUarcoal, we are in a positbai to supply ilrawlngs and speclrtcutions for

charcoal plants to suit any given rwiulrements, and If desired we could quote you o fee for this

work.
" We are pleased to learn that you ore contemplating a new edition of your valual>li' book

on elwtrlc furnaces, ai\d we boliove that you will consider a description of onr recent Ui'velop-

ments worthy of notice. We are llierefore prepsiring a description of the various Improvements

wV have made slhce your liock w as publisli.Kl. ami will send this on to you in due cours.-. The.se

Improvements cmsist in the employment of a new U-pliase system for small furnaces up to 7 tons,

and a new 4-pbase system for furnaces between 7 and "» tons caiinclly. We have also made

Improvements hi the way of antonmlic regulators, electrode economijiers, etc., all of wbl.li we

will give you particulars. In Ibe meantime we enclose you two electrical diagrams whiih no

doubt will be ipiite dear to yon.

"As reganls the 0-phaw arrangement, this Is applieil to onr S.fxiO-liW. reduel ion-furnace.

A» before, we employ three transformers which each supply two aianu'trleaiiy opiMisite eleclr.sles.

but we Ko conne«-t the trausformers that we obtain six iudeiK-ndent plias<-s In which the relation-

ships are detinitelv lixed."

In conclusion. I nmy say that the Electro-Meta is furnace is niubmbtedly the most etllclent

appliance that has so far been applied to the elec-tric sme'ling of In res. lint that in view of

the larze e usuuiptlon of isiwer by even this tyi>e of furnace It will be unwise to put up an

elalwrate piiut of this kind unless an nde<iuate and iK-rnianent supply of electric power can be

ubtuined ,'1 i moderate price.
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I nfDrtnMMjr. mm., .f llw MrlliT r.>|i»rti gare M>n>ratnl I.Im* ..f the teonomj of elaetrlralpownr .I..I <-t»rc.Hil II „t Inid »*,.ii »l.tiilr.<Hl with tbM. faniaoM. and I luywlf inatl. ttM niMaka
or takhii tb«w r^pwi ran, wtKm wrltlni tb« 1D14 fdnion of my l>t>ok ..n "The RIectrlernmaw. Aft.>r rli' g ^wwlen and Inrxttlntlng tbe condltioni ohtaliiliii (her.-, I arrived atmor. cnnerratlT. flr. - »^ pat forward In my 1I»18 report. In Mr. HIM.y, Mti-r of Heptemh^r
.It, qnotMl al».re. be . i ., .

i u with a alngle farnare of 4,000 bor«-tN.wer pmdaclng IMiOO l<.u.
per annani. tbe P«.«ai..,,tM oM b« "0.41 bor.e-|H)wer year per tun of grey Iron fr...,, an ..re

It will U) ohvlou* tbnt from tbe arallalile orp«, wblcU itv. not
•lii 'f It in, tb« ngure I am auumlng of 0.43 borw-powt-r xear will

eontalnlng 03 iier ct-nl

ciintuln more 'ban .'

iiiit Ixt lu) blgb.

Altbougb tbe

'

tbere atlll renMlii* .

proceM of low-tem,

liuprorement over ti

II f 1

1

i!i. .• U more economlpsl tban any otber electric ore-diiieli nijt fiini«fi<,
- ' nl margin for furthrr lowlltle Improvement, ami iii.iir tbat »Miue
I i*<<1i) Hon of Iron orea may be worked out wbteb wui ,iirtw a <lwlded

h>. •<ii-i j.
—
TllE I'JUreNBTEIH FulNAOg.

Tb« Ilelfeniite* > fi

ferro-alllcon. («c. T

1010. page 4;<3: y„ i .

this ty|ie for Ironxint

o|H>rntloii at tbe time
Trailr» Htrlrir ( r,oii(l

paKc .1011. rroiu which

111-

1 .. .«.»'.

rn ; w.

f uij- V

) , F.M.

III v.- 1;,

" '
'"I """l for tbe production of calcium ciirlildi' and

» I
'

v.,„.|), v., liHO, page 254; 8o<'. cbom. lud.. XXXIX..
I "... lltl'J. page tis«.) A 10,()0ft.bi.r^>-powpr furnace .if

•I .1 at Domnarfvet In May, litia and w«b In .xperlniental
' 11 111. \ more rwi-nt account appt^arcil In Inm an»l fool

' '^. 1IM7. nnd In Mrl. and rhim. k'.ng.. May 1i.t. lOlT,
;,i-ri ine ''llnwlmt partlcularn:—

Wh.n ch.ircoal w.n uwU, the ciM-iuiipilon of poivor. .'Ic., wn« 2,1T« kllnwattlKMini 3S0 kg
chnrcMxl (-It |H.r cent, cnrl-on), nml .', u,- of i.|«.tro.l.s. |».r niHrlc ton of pi. iron. When coke
w«« nwil. llie oinoniiiptlou whh --.tm to -Tud kllowatt-h.mr*. .Ilo to na» kg. of coke ami 4 kg
of ..|,vlro.les. The . ..„«„mi.tl»n ..f IMTI. kllowatthourH with chiirwal corri^pomlM to ()3!I2 horw.-^
P<i«.T .year nt s.", por ,.nt. loud factor. TliU U prolml.l.v for the iirndu.lloii of while Iron from
i.;:a-Brn.l,> ores, tlmuKh al the time of my vUlt ore« of M per e..nl. Ir.m were iK-lng Hmelted
t ,l,H* not apiHMir that ibc elfl..|eney U any lietter than that of the Kl.K.-tro-.Melah fiiniace and

It »ho(il(l lie ii.illced that the uxe of coke causes the oimumpllon of a far civater amount of
elwtrlcal jMiwer.

The Idea of this lornaoe Is t« lnor.-ase the o.itrmt and elllclem'y l.y using a far larger amount
of poiver III a fnniaee of a jrlven size than was possIM,. In the Kleelro-Metals furnace. The
furnace pises were not iisrtl to reiluce the ore in the fi.nia.e. I„.l were euuilosed for other
imriH.ses In the |.lant. It Is UMforiun:ile that we have no detailed account of the oi«.ratl.m of
this furnace, or of the reas<,ns whlcli eansisl it to he abandoned.

III. Thk Xifliu: Fi-KNA<K.

.\t Heroult. In California, ileelrlc smelting of Iron oiv. was undertaken in 1!«i7 and .-
coiitlnue<I. experimentally, niitii about 1-.II4. The llrst fni-nnee was deslpipd bv I'lul Heroult
and was a 2.<)t»0-hors.-power iv,.ta»i.'ular furnace, with thne verti.^ai el.vlrodes all.rnatlng with
four vertical chutes for Mi|ipi> in- the ore eharu'e. Th- fnrn.ice li.id an archnl i .„f and the
chutes were heateil by the es,.ap|„« Ka.es. The chutes 1 anie chok,Ml with the l,.:,ted ore the
r.)of broke down or It«l. the f„ri.a,e caiid only be «,.,ke,l with an o|ieii top, mm.1 was tinaliv
given up. I'rofessor I). .\. I.yon eMsirlniented In llHis with a siniti. .ihase furna.e of UK) kw"
and In 1009 put up a furnace of 1..-^i(l kw., s„l,stanlially like the earlier .SwtHllsh tvpe of furnace"Work with this furnace was eontliined until ll.ll. when It was finally given n,,, ,io«s|b|v on
aciflunt of ditlieulty in CMtrolil,,;: the nature of the pr.nluct. The Noble Companv then reverted
to the rwtangular tyi»- of furnace, using four elect r.sles and five chnrKluf-chutes which howeverwere not heat.Ml. A L-.ntKM^w. furnace was built In l!ill. and an additional furnac of'a.t.io kw'
In 1..12 or l!.l.t. The best a.eount of this furnace was written by John Crawford, the plantmanager. In Met. and Chnn. i:„i,.. July. lOKi, Vol, XI.. pa«e .^>>,^

Mr. Crawford states that the tall-shaft fnrnace i„iiit in V.m cmld probably hare been made
rc.->n.^m,r»!!j- .-.meleiit. i.e. Ih.-.t :r cnnid not be „m,i.. i„ ,..,,„„»] readily to changes In ihe burden
as would be essential for niaking consistently hlgh-t-rade foundry Iron. He explains the nwessltv
In electric smelting of co.itrolllng acrurately the addition of carb.m In the charge as ,„ excess
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of .^iru.ii niiiiMit I* iMiritl "It nx lu Ihf i>lii»i furniin', »ml n tlKllcUmcy r<i>nl»« In l.iw «ri«li> Iron.

Tlilw atmciilly "f ••..iilri'llliin llM- iiim.iiiii 'f iiirlwn ilix^ imt InHrfiTc with Iho j>rixlttcll"ii of a

Uiw-»lllouii Ir. *i •iieU it« I" u»«l iu Kw.il.ii- I iit In lil» vxiHTlfmv It ••«ii«c<l iir.'»t ill«liiill> In

fb«« |.r(Mlortloi. of f»uiMlr.» Imii. In vkw ..f lliU Iho iihnf«-fiirnii<-.- wnn nbnml.mnl. und ii a.UKl-kw,

!|.;jlii*«> furnan- of ilif Utuis (ii(.riiurrn» i>|..' w)i« Irliil. Thl« funma- IhmI f.mr i-li-ctriMlt-*, dfUn-

wi.iirt'tMl ami »u-<i.«Miil.4l h.'lw,M'ii llv.' .Iiiiruliiu M.ii'k!.. Ili> coiibIiIiTk IIiiiI I1iI« I.Mw "f funinw.

«hli-U wu« (iiK'r.illmj In I'.li;). \* th.' . w i •••I .(lii|>li.l l<> lti«*lr nnnU. Tli.' «4H-r>ml fiirtiiirf of lliln

kiml. hrtviiiB :i.i" II k». cHiMirll), ioii»Ui« ..f ii r.<-laiiuiiliir »(«vl >lii'll 'Js ffct lonx iiikI in fwt wl<l«-,

ilnHl with uliin.hiril lln-iTl.li. TliU U .iiriiM.iintnl by live cliiirBlii;.' «tnrk» |i fwt lilklli. niiil

li«>t«wii Ihf »liick« Iho l<.|. i.f Iho ftiri.iioo 1« ar.lio.1 ovor. Tho olorlMilo* iiro >.f Aoh 'on i{r»|ihlto.

VJ liiclif* III aiuniotor. iinil onior vorili-nily iliroiittli tho iiri'li l.oiwo<'n oii'!i iiiljii<-.iit pair of

rlnirulmt •tiiok*. Tho fnriuioo )iii«o» iiro imiI iixnl for |in lioiillnit or rodncli li tin- oro. hut iiro

1. 1) itt i> mill n>oil iiii.lor liino-kllioi iiml chanonl ntoi-t-. Tho olii-irlo cnrfiit U kiipI'H'-"! »"

Iho fiiiiia.-o 111 a voll.u'o or from I'l In '". Mo roiii,.! lliiil o"ko «ii« !.•«•< -iilUf.iolor.v Ihiin .liiir-

ooiil III tliix iiiniiii- . linl Itiiil If llio I'oko ««« orii>|jiil ii inixluro of tMl por i-oiil. roko iiinl 40

por oonr ohurooal r iiUl lo usoil wlHi f»lr ollloloiioy. Tbo follonlim i- iiii aiial>»H of a lltnon

lot uhlpin'il lo n fonmlry for miiklni; hIivI oa«llii|{«; l"i.rr.m.

slilooi. : ->"

Coinl.lnoil nirluiii "'_'"

• iniplillo fiiiiioii
'•'''

H'tlphur
"^^f*

ri..u<|.horH»
•*•"•'"

Mr. Ci iwfonl iIooh iwi oon-'M.r llih i' <• of furnricr . ollloloni an Iho xliafi lyiH-. Put «lalo«

lliiit U.> ha- kopt Iho |iowor-ooi,-iiiiiplloi ^ low iih J.'.IH' kllowutt-lioiirn l
r ton tif pli? In a

riiriia"' of "'"• kw. Tlii- wonlil niniil "I' liorw-iiow r yuir at V. por niu. loail faolnr. II'-

stall- liott'. ur, that tli' onif ami narrow i.|"' otror» rlio iM.sMlhlllty of liHllilliii: -ovoral fiima.v

uiiU^ 'M I" loh olhor. U. '• coppor Ma»t-fnriiaoo«, anil Mi ~ wonlil lonxon Ilio raiUailon and oho.

irloal loss. 111(1 Inorouxo i iio olllolonoy. It wonUl also .nililo pari of Iho furna.-o to he npiinil

whilo ilio r. lalmlor wbn "lill in oporutloii.

Siiiio M Crawford'* artU-lo »oarooly anythlnjt hax lioon pulili»'hiHl ahoni tho Xolilo «nii' liiir-

furiiaoo. Imt 1 loani lliat In- piiMlnclloii of plir-lron was ill»contlnuoil aliont tho yt-ar '14.

This may not havo Loon cansoil hy any tifhnioal illlllciilly. In-oaii-'o tho i-oinniorclal Hllnallofi at

lli-r.Hilt. wliioh can iiovor havo U-vu vory u'oml. lioo:inio ImposKlhlo » lion tho chariro for pi.wor

was ralso.1 iinni *V2 to »L'." imt horso-powor joar. Tho pl.iiit Is xltiintiKl .... tUo I'Itt ilvor. In

hasta County, ami Is roaclunl hy an iii(lo|H'ii<I.Mit lino ..f rall> fMin I'itt »<lati,.u. on tho S.iiilliorn

. aoinc Hnllr..ail. Tho Iron oro 1« ah..iit tho only oli iit of lliolr xiipply wliioh can ho ohtah.' .1

iho.iiily at th.' work*: Ih.To Is not iiLiuub tinihor lof^ noar tho plant for . l.-irooalniakliiB. au.l

w.ioil f.ir this purpoKo lias I., ho hroii-lit In hy rail. .Ml ihoir t"noral siii.pli.'s ai..l lli.'ir proiliuts

havo to ho siappod ovor tw.. railroads from or to San Fraucisi r otlnr lndu<tv.;il ooi.lro.

IV. The Opkn-pit Fubxack.

For tho production of o.ilrluiii carhide and forro-nlloys a siniplc i |io of •pp.-.! fiirnaco

has his'ii ilovoloiuHl, and th is rwoii.iiiondod liy M.'ssra. ISockniMii ai.U l.iiiil.-ii f.i Iho sni..ltlng

of Iron oros. The ;!,(KK>-kw. luriiiipo rcctod by t .Is tlrni at ' I'oint ^>r tho !.r...li|i-ii..ii of

f.Tro-niaiipiii.'so may ho tak.ii as typioal. It coii..<ls of a r(H-!iiii;;ular M, ••! hox. ii.Mit 17 fn't

l..ni:. !l foot wide, and 7 t\-.-t hi«h, snitahly hra.wl ..ntsiil-. aid llii«.«I ar..iiiid lh«' shlos with

|i... iiiohos of llnhrlck. Tho l.oltoin llnliii; Is al..iiit : f.K>t lilek. (•..mposod -.f hi... s ,.f carlH.n.

anil Iho fnriL Is suiip.trto,! on plors t.. iioniilt .1"
:: .-.». -•. Tho t.>|' <>f tho fiiniai-.- Is oimmi.

and tho thr li-olr..di-. whU-h aro of ani..rpli..iis .rl... h.-\a!;.iiial in s.-ction. -J i im-lu's in

illaniotor and 7 f.'ot hmi:. ar.. luinjj in tho inhl.llo lino ' th funia.-.-. hol.ii! spa.-.-.! 11 i, ..i tl inohos

apart from (.•nlro to conlr... Tho l.iwor on.l- -( tho .. r.Hlos ai. surr..iin.l.d and oovorod hy

Iho or., and ..thor niatorhils wlioii tho furiia. ..pora- ..- Tho upper omls of Iho olootro.los

aro hold hy wator-co.ilod iii.tallioldors. whi.h Mi..port too , .. rodes at II ..rr.^t lioii:lif and

supply tho .hrlrio ourroni l.i thoni. Tho lioiKht of tl • oh-. it...ios Is ooiit ..Mod and ro.-ulatnl

nv anioniaiio niaohiiioo. «hii-ll 1.- d.-sisn.d t.) ;. -p :; ;-nni«t:tt!: .-hT't!.-:!- hri.l ff, th;. f-.irT.itoo.

Throo-phaso ,.hs-trlcal power at 2LMKK) volts Is ^ ,|,pli, • lo ihiw l.i.KI-kw. iraiisf..nnor.«: from

which the workint: ourront. at 70 to HXi volts, is h- i hi sil.!.- ....nductors to th.- thris- .-h^lrodo-
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^at and ,app.„g.h„,. „^,t„ the ^^i/;; X^^e
""""^ PerKnUclly by „ean. of .

n«ed. thto need not cause any Idl 1 II.'^
"" " '*^'^' •'"""•> ••'«""^«" <"«» '«

the open top «„d th^ ab^eJ of .VlcTa ,:'?,''"." ' Tr *'"" """ '" "''"^- ''"•» *"

a hlrt.T.p„wered furnace. a,,d , tUe Lt .,. k ,
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prolonged. The oonaumptlon of eU'ro, o^ut n,^;r '>vT
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were neRlocted. T,,e furnacN-. so c os.hI In v I, >,
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""" "'""""«»'"" «' •"'^ -Vol-I.-

Swedish ty,K.. ,t would be ,"eM.."b. o HvuVT ,""
^''^J'''^

'""'"'"'' "^

inanff.-.,,es... and to ...Id to tl Is Z 1."
, V """ '"' '""""" "^ '""'' '-"• ''•'•••<'-

an.. .-.Plying the ^^^^u!TZ,^ zz,':::':::^^'''' '" ^"•""""'' "- """* "-" --^

furn::j:\;^::rjr"';:;;:;^::':':"':''*'*:
"" ;•"

"
""""'" '"^^"'•- " • -«-'

forr.,..l.lc.n t . pr,„u' f/.",. , 1 o, .
",'

•' .'""' """""•' """ "'"""""^ '" -"""" ""I '

probably be the best for tZpurpo^ "" """"" '"™""' '"•"^"'^•' """ " "-•-r will
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-^ ?• ^"-"^" '»-• -' « '•.- kw.
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tie a BtoraKe-honKe for tbe obRreonI, and Htnrm for electrodes nnd other Hupplles. with lilna or

Btorase-npace for the oren, HuxeM, nnd plK-lron. No mention i» made of miloading plera or

wharrefi, or of raMrond-trark8, or of the Innd on which the works would l>e erected, and It Heenw

probable that further charges Hhonid be made for these.
*

The plant of 18.0(10 kw. Is estimated to cost :—
Six shafts complete with oharKlnK '"'lis and pipes 1170.000

Twenty (1,000 kw.) transformers ( two spares) l.-iO.Odtt

Swltoh-Kcur 40.000

Elevators ].\000

I'umps and water plant -lO.ooo

niowers, fans, nnd ducts 20,000

Motors .".000

BulldhiBs 100,000

Total $.'>40.000

This is e<iual to f» per ton of yearly output.

For |ir(>!<ent consideration we may tiike a pbuit. prodnclntf pitf-iron alone, of half Ibis sizt-;

that is. of O.ilOO kw. Tills would make more plic-lrou than we ntH'd. but would be of about tile

right efTiH-tire size and e.\|iense. Such a plant, with iiddltionai cbargcH for the land, unloadlus-

whnrf. tracks, ami rollhiK-stm-k. would cost In Ihc order of $:!."i<i.(MH) to $400,000. Tlii- csllniati'd

output for Ibis would be :>O.ii00 tons per annuio. but this sliould be corrected (1) for the ore

lielng of K\ per c<'nt. iron insletid of ('i."i jier cent., wlilcb will probably reduce Ibe output from
:tO,000 tons to LHi.OOO; (2) a furllii>r correctlnn, in view of tbe production of foundry instead

of white Iron, will riMluce it lo i;t.4t«i Ions, or s.liio tons for each of the tliree furnncei.

It Is [irobable. iiowever. Ib.'il the cstlniati-d oul|iut of OfMlOO tons fruni a slx-furnnce jilant

was a coiiserv.itlve lluiire. and It appears reiisonable lo iissunie an average dally oulpul pi'r

furnace of :;,"« ions of foundry Imn. even fnmi the low-griide ori"* of ItrilNb Colnnibla. Twcnly-
live tuns a da.> |ii'r furnace would be ii.coo tons per annum for each furnace, or L'T.'KK) tmis for

the whole plant and I shall Ini my calculations on tills.

Ity way nt coni|«iri«oi. I hi an cslliiiate. made for me In 1011. of the cost of liuildiiig

In ('aii.'Ula a tl.lNKI-kw. plant of IIm' Swedish type. The esllniiite was prepared by Nil. .\ss.ir

Orouwiill. of I.udvlka. In Sweden. It Is probable tba» the tirni li Intniiliiced some ivoiioinlcs

since tbe date of this estimate, but the cost of con.si! ii lion. espiMially in lirltlsb t'oliimlila. has

Increasnl rapidly, and It s«'eiiis likely that a ciniiplele pliiiit. liicludbig land, wliaif. ami mllliia-

stock, will <'ost ill Ibe order of $l(N).00O, or $1."i \h-t yearly ton of output.

I'liiiil «/ Thric lUivliic i'linidiTs o/ .1.000 Kir. iitrh.

I'Xeavallon. levelling, railway-tracks, store-liciiise for on and coke or

cliarnial. foiindalbnis for bniiilings and fiinioi's S iwi.ikki

Itnililiiigs—
House of llgbt Iron iMiistriielion for llirce fiiriiaces iii.miii

Cnisber plaiil lnMse, laliiiiMtery. Inclusive of appliances, worksliop

for repiilrs. .iml slereboiise. ;iiiil various smaller sbups. . .. . . Il'.inki

Furnaces

—

.

'1'liriH' fiirnad's at I.iKpi) lioise-powi t. Willi tans ami gas-pipes T.'.^Hi

Kli'ilrle li-.iiisfiirnier inslrnmcnls willi Inwleiisbm <'oniliii'lers .... iiniikni

Moulds, ladles, tisils. and Inslrnmenls HMHiii

Travelling cnine of Ti tons eapai ity il.iNm

«»re-cruslier. apparatus fur li'aiis|>orliiig irnsbed ere In Ibe

fiiriia<i"-top T.!""!

Side-tracks for transpnrt and oilier traiis|Mn'tiiig devices T.ihki

Water pipes and waste pipes .'.iitio

Drawings, siiis'rvlsloii during ennslrmlleii. and iiiifereseen e.xiK'ii-

dlllllH'S tS.IHHI

Total ijsiCli.lNNt
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If the Electro-Metnla t.nw of furnace is used there would probably be only two of tbeae
built, and the renmlnlns power would be devote<l to the production of ferro-alloys and to iteel-
uMklng.

• PtANT WITH OPEK-Prr FCBNACKS.

I visited In California n plant at Buy I'oint, San Kranclsco, and another at Heroult, In
Shasta County, where ferro-nmnganese nnd other ferro-alloys are made In electric furnaces.
The larRestt fnrnai'e n»ed was a rcclangular oi)en-plt fiiriiaw, using 3.000 kw. and having three
24-Inch cariK.n electrixles which are 8ii»|)end<«l in the furnace. Messrs. Becknian and Linden,
who built and oiierated the plant at Bay I'oint, consider that furnaces of this .yve would give
entire satisfaction for the produrtlon of pig-lron, and that such furnaces would have the added
advantage that they could be employed at any time for the production of ferro-alloys. These
furnaces would undoubtedly be clrBai)er to build and the repairs would be less costly, but, on
the other hand, they would also certainly be less efficient tlian the Swedish furnaces. Jlessrs.
Beckman nnd Linden i»roi)ared for me an estimate of the cost of a plant of this type, having
one 3,0(iO-kw. fnrnai* for the production of pig hon and olhcr smaller furnaces for '"rro-alloys,
I have changed a few of their figures to provide for the construction of two 3,000-kw. furnaces.

7,000-kir. Plant for I'ig-iron ami Ferro-aVoiia.

Two 3,00(t-kw. :t-plinse furn.ices. Installed, Uicludlng casing, electrode-
holders, jib-cranes, regulators, and foundations l|; 30,0(10

Seven ].fi00-kw. single-phase. :K{.000-volt primary, flO-cjcle oll-lnsulated

and water-cooled transformers. Installed, with from CO to 120 volts

in .^-volt steps on the secondary side (one of these transformers
is spare), at *<i.,'i<}0 45,500

Two sets low-tension busses for 3.000-kw. furnaces. Installed lO.OOO
Two .sets hlgh-lcusion bus.ses for :'..(iOO-kw. furnaces. Including oil-

switches. BWltciilioard, and nielcrs 12,000
Three 300-kw. fnrnaws, siiigle-pliaMs Installed. Including casinit,

elect rode-hoUlers, and regulating device 10,000
Four :i00-kwt. 33.000-volt lirlmary, (OK-ycIe, single-phase, oil-Insulated

and water-cooled transformerN, inslalled, with a range of from 70
to 100 volts in ."i-volt steps on the secondary side 10,000

Three .lO-kw. single-phase, CO-cycic, Xl.OOO volts to 4-10 volts, air-cooled

transforn.-Ts, installeil, with switchboard (to be used for Indus-

trial i)ur'poses around plant) 2.000
One 2,'i-kw. motor-generator set for regulators, etc.. Installed 2,000
Three sets low-tension busses for 300-kw. furnaces 1,500
One furnace Imilding, built entirely of reinforced concrete, including

electric travelling crane, tracks, metnl-bandllng opilpment, etc... 4,">,000

One transformer buildiuK. bnllt entirely of relnforiwl nincrete 13.000
One shipping-store building of wotsl and stuci-o exterior tinlsh 7.<HI0

One laboratory with complete ii|ulpineiit 7,,')00

One store-r<M)m and chaiigci-oom iniililliig, Imilt of wmxl and exterior
stucco finish. Including j'teol lockers, tollcl.s. wash-basins, and
shower-iiaths $.000

One niacbliie-sliop with eiinipmeut 10.000
ftiie otiice linililing , 3,000
One gate-liou.se with time-clock and time-keeper's ollice ,'iOt)

lEallroad-trricks. industrial track, ore-handling cipiiinnent, water-
supply, sewerage, fence, and industrial ligliting. etc 2."'..0(IO

I.and, 4 acres 4.O0O

$24(1.000

Englnwrlng and <diitingcnilrs, 20 iicr cent 4!).20ll

Total of lieckinan and Llndcu's estimate 1295.200
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Hioiiiiht fill Irani |20r..L'00

Aililitlniinl Items

—

J>iM-k Willi iiiiloailliiK li)«)iiiotlve, crane, etc 30,000
( 'liiiri'oiil HliiniKi' S.OUO

3- ti) 10-t<m ladles for luuiilliiit; iiK-tnl (1,000

Flues and staek 25.000

Total »3»M,200

Say a total of »;ri0,000.

In the aliove list I hnve nclileil to Messrs. lieoknian and Mndon'B estimate a few Items that

should apimreiitly lie InilndiMl. A dock and unloading plant woiilil lie needed for economical

operation on a Inrjie scale, a storehouse would he neiHled for the charcoal, and It will probably

lie desirable to use lurwe ladles for liandlinK tlie molten metal. In the plant at Bay Point the

furnace gases escaiie and burn In the furnace-room, creating a very serious nuisance. I would

advise the construction of suitable flu and stack for the removal of furnace guscs and the

collection j)f the dust blown out tiy the I luices. These flues can be placeil below the charglng-

platform.

The above esllniate represents the cost of a complete plant having one furnace making

foundry Iron for sale, a second making white Iron for sleel-nmklng, and Ihrw smaller furnaces

for ferro-alloys. As, however, wi> arc considering In the flrst place the cost of production of

pig-iron alone, I have rearranged the estimate for this puriHwe, so as to represent a jilant

of 0,(X)0 kw. nmking foundry Iron In three 3.000-kw. furnaces. Tills estimate slmuld then be

comparable with the Swedish estimates for a 5t,O0O-kw. plant.

Urekiiitin anil I.lnilen'K Entim'atc iiioi'i/lcd /or n .9,000-Air. Plant maktnff Piii-iron.

(For details sec previous estimate.^

Three 3,000-kw. furnan's t •I.I.OOO

Kleven l.OOO-kw. Iraiisformers (two spares > 71.000

Three sets low-tension busses J.I.OOO

Three sets high-tension busses 18.000

Three 100-kw. tranoforniers, etc 3,(X)0

tine 2."i-kw, niolnr-generulor, etc 2,000

t>ne furnace building, etc 3,").000

One transformer building l.l.OOO

One sbipping-slore 7.IKI0

( »ne labnratory 7,iJ0O

< )ne slore-nxim M.tXM)

One nmchine-sliiip lO.lKIO

One otiice building 3.000

One gate-house "«00

Hallroad-tracks, etc 2.-.II0O

Land o.<)0t>

}t'70.li00

Engineering, etc.. 20 per cent .'M.OOO

Total from lieckman and Linden's figures $324,000

Additional Items

—

Dock, etc 30.000

Charcoal storage S.OOO

3- to lO-bm Indies 'MMIO

Flues and stack 2.-..00O

Tolal ?3!l3,0r)0

Tlie correspomling llgnres. deri 'd trout llie .Swedish estimaie. w<re iieiween ?;riO.(100 and

.<400.000. but this does not mean lb, he Swedish furnace is the cheaper, as tlie eslimates differ

in completeiK'ss and are baswl on difl'erent conditions. We may, however, conclude that a coiii-

i
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plete plant oalng 9,000 kw. for thr production of pig-iron would cost about (400.000. It wonid
app«ur certain tbat with an equal completeneas of construction the Swedlab plaiit would b«
«on..vw»iat more co»tly than the other, and for further calculation we may aMonie the coat of a
Ca'lfonilan plant of 9,000 kw. to be $400,000, and of an equally complete Swe<lliih plant $450,000.

lu urder to obtain an Independent Judgmetrt in regard to the general arrangement and c<>8t

>f i»n electric-ameltlng plant iu British Columbia, I dtocusaed the design wit. r. H. H. Stewart.
of Vani-ourer, and he contributed some general consld. rations In regard to lae design and cost

data for the general portions of the plant, exclusive of tbe ele«'trloal furnaces and appliances.

The design was for a plant of liO.OOO horse-power (1.1,000 kw.) for the production of 100 tons
of Iron dally and 20 tons of ferro-alloys. The plant was designed to handle dally the following
quantities :

—

Totn.
Iron ore 200
Cliarcoal 50
Limestone 20
Klectrodes 2
Hanganese ore 20
Quartz 10
Chrome ore 10
Scrap-steel 20

Although the plant as a whole was liasoti on a ilntly capacity of 100 tons of Iron and 20 tons

of ferro-alloys, tbe electrical and furnace cqulnment Is only about half of this, corresponding to

a consumption of 10.000 horse-power or T.-IOO kw., and a production of nO tons of plg-lron nnd
5 tons of ferro-alloys: provl-lcu being made for extension at a later date.

The furnace building would be 50 feet wide, 30 feet high, and 150 feet long. It would
contain along one long side two 3,000-kw. oiwn furnaces for smelting iron ore and three 300-kw.

open furnaces for ferro-alloys. On the other side of this wall would be the transformer building.

30 feet wide nnd 30 feet high. The supplies of ore for the furnaces would lie delivered by an
elevated track lu front of the fnrnui os nnd level with the rliarglng-platrorms. Tbe furnace gases

would be removed by flues below the charging-platforms. Tbe iilg-inm could lie tai)i)ed Into large

ladles and cast lu sand or in a castlng-niacliine or i)oure<l direct Into a Bessemer <'(mverter for

steel-making. Tlie ores and other supplies coming by water would be unloaded Into storage by
a locomotive crane. The charcoal would need a luriie storage-slied. perhaps :KX) feet long iftid

00 feet wlile, wlilcli would contain a month's supply, stored not more than 10 feet deep.

The order of o|M>ratlon8 would be ns follows:

—

(1 * Tnlonding from the dmk ilirectly into storage.

(2.) Itemovul from storage, using Hie same crane, to crushing and sampling pinnl.

(3.) Kcniovnl from crushing i>lant to the furnace charge-bins.

(4.) IH'llvering from charge-bins over weigiiing-hopiHTs to tlie charge-cars and thence to tbe

side of tlie furnace.

(.>.) Sini'lllii); for pig-iron or ferro-alloy.

(li.) Molten pig-iron rec(>tv<'d iu ladle ami liaiidled by crane to rasting-lied or casting-macbtne

or to steei-niakiiig fnniiK'c.

(7.) Tbe sla« wuiiUl lie received in a ladle and removed liy a locomotive.

Tlie foilowliis; Is iiaseil uii .Mr. Slcwan's rsliinale f'lr liie rust of liiiildings and gciicrai plant.

Items fur the fiiriiaces ami electrical (H|iiipiiii>iit liave bi>cn aiiiied from Messrs. llecknian and
l.imlon'H estimate :—

20,000-li.p. I'laiil II ilh 7.000 Kir. ')/ I-:hTlii'' Funiairit anil Kiiiiiiiiiunl.

Mr. .Slenarfs IteiiiK—
fifKidiHitive crane. Imikets. and Knili-lmrkels $ lO.OiiO

I>ock, say 10.0(10

Klei'lrlc liM'oiiHitive. <'ars. and eipilpiiH'iit for iinndling belw<'en the

wiiarf and the criisliing |ilaiit KMKH)

Cruslilng and fiMiipling, "ay 17.000

Cliarcoal sloraae for one month's supply .s.(KX)

Ciirrkd finiriinl $ tH.tHNI
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llmught fiiriraril | 04.000

Trarkii, *tc.. for the aboTe-mentloned eqalpmeut 8..100

f.irtlnK-iiiainiet for steel Hcrap. ctp l.'JOO

storage of iiumganeae oro 3,500

8torebou8e for electrode* and other supplies, InclDdlng a small crane.

.

(i.UOO

Six furnace cbarKlng-lilun, Including weighing-hoppers and mechanical
feeders 0,000

Tracks. cborKf-cars, and locomotive, with supiMrts for the overhead
track 10,000

Furnace bnllding, Including crane runway 25.000

Trausforiuer Uuilding 12.000

3- to 10-ton ladles 0,000

Flues and stacks 25.000

20-toii crane, OO-foot span 18.000

T^lioratory and equipment 0.000

Office 5,000

Machine-shop and blacksmith's shop 12.000

Wash-house and cbangc-room 3.000

SliiK-handllng cqulpmeut 8.000

Items from Messrs. Rockuian and Linden

—

Two ;!.tliK)-kw. .'t-pliasc furnaces. Installed riO.OOO

Seven l.OOO-kw. Hingle-ijhase transformers 4.'i,500

Two sets low-tension busses for 3.000-kw. furnaces lO.OdO

Two sets hIeli-tonHiou busses, etc., for 3,000-k\v. furnaces 12.000

Tlirw ;tOI)-kw. slngle-pbttse furiuices. Installed lO.tNNt

Four 300-kw. transformers, installed lO.tXK)

Three .lO-kw. single-phase transformers 2.(iOi)

One 2.">-k\v. miitor-KciU'rntor set for regulators 2,000

Three sets low-tenslun busses for 300-kw. furnaces I,."i(i0

I-and. suy (1.000

Knglneerlni; and contingencies. 20 per cent, on |121).000 25.800

Total *.172.t«l0

Modifying this estimate to represent a plant of 0.(MN» kw. making pig-iron only, we have:—

9,000-kic. Ptaiil fur I'in-ii'iii.

Mr. Stewart's items !«217.0O0

Three 3.000-kw. luninces -l.-.tlOO

Eleven l.OOil-kw. transformers Tl.nntl

Three sets low-tension busses l.Vdiit)

Three sets high-tension busses, etc Is.OOtt

Three lOO-kw. trunstonuers :i.(POO

One 25-kw. motor-generators 2,(XJ0

Ijind li.lNHt

Knglneering, etc.. 20 per icni. .m $10(U»IO 32.000

Total .^^IKMIOO

These llgurcs ngrti" with the previous estimate of S400.000.

Dksign asd Cost or roiiPi.KTf; Plant.

The foregoing estUiuitcs of the i-ost of a O.OOO-kw. plant for making pig-lrun are for use In

I alculaling the cost of smelting piK-lron. Any plant actually (imslrneted would be more complex

in nature, as it would Include furnaces for ferro-alloys and for steel-making.

Such a plant, as has already beeu indiialed, might sullably naitaln:—
Two 3.00G-kw. lurnaccs nniking pig-iron.

Tliree 300-kw. fnrnatt-s making ferro-alloys.
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t'o»l f,/ Hlixl I'lant.

Main fonn.lry b.,ll,iln«, l,„.I„,ll„s ,lr,|„«-.,v..nB. cor.M,ven». plu
iiHiiiUlH, ai.,1 a 2.-.-t..ii ovorhon.I crnm. ,u..l niM«nv

'

% i'iUHM)

Three (Hon ( rated ) etetrlc fiirnatv* . . -„„
TTHu^former. and elt.trloal o„ulpu.enr f„r tLroe furnalvH'

.'

!

.'
.'

.'

.'

. " '

'

m'oouOne Mnd. roIllBK-,«lll. )„cl,uIlnB l,,,lldI«K. one continuous heating-
furnace, and three reheatlng-furna«>»

125,000

Total
~

0,.I.v two of the electric furnm'-e, would' i,e' in '«,H.rallon at any one'iune ^ntov would

uTtoiirm^r '

"'"^ ""• "'"•" ^^""'" "''- "•« '- -"-.....o;,";n r::;;eS

on.hX^sCh';:::;:::::i^:;:rr^r—^^ ^ ''--'""-- -•'"- -"-
Two l.-i-ton o,H-n-hoarth oll-Hreil funmces; three IMon ladles; one

overhead ZVton travelllns .nuie; twenty charKln«-truck« and
boxes: storane oil-tanks and all ueci««ar.v small eiiuiiinienf f„r
han.lllns !N) tons of steel iht twenty-four hours tW.itlHt

Necessary buildings for the nliove '.'.'.'.'..'.'.

sijooo

Total
~~

This second estimate Is for stecl-f.,undry oiny.' witliout a\;yr;.nin.."n;iM: \.u .'oHhe other

est"lle.
"" " ''""""•^' "' '"' '' '" '^'"" '" •""- "^— •'^ ">"- P-viJcd f;>r In the flr"

CollcctinK li.e figures toRcthor. we fiiul for the complete plant—
7 (HM>.kw. eleHri..-s„».lri„« plant for n..,kln« plu-iron ami ferroalloys. . WT.-.OOOJ,000-kw. eli-ctrlc stwI-f.Min.lry ami rolllnK-nilUs

.Si". 000

Complete Iron and steel plant •-mriw^

.u t:'::;r;.^rj:;Mt i;;;^^'""
-'"•' "-^ --- -- pi.iron^ud ^o.anoys

Foundry iilK-lron '''">'•

l".-rr.K<iII(on, ferro-mancaiiese. ami f.Tro-cIirom..
.

[', '^'

Steel casiings and rollnl steel ^"

Al'I'KXlMX X.

TIIK COST OF MAKtNi; I'KJ-inOX.
Although the ontiiut of fouiidrv iron f ip «.i].. ,.mi i i c.

Iron dally.
'.ip.ic.l}, or .MKK) k»., with a production of 75 tons of foundry
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Tbe main Itom* of rout In the production of foundry Iron are:—
Iron ore of al><)ut nn i>er cent. cvntlnK $4 per not ton,

Charooal coitlns fO to $8 per net ton.

Electric |iower, labour, and manaxeuient.

It wan nnderato<Kl that electric power could proI>alily be obtained for almut >l,'i per home-
power year, and the following caU-ulatlonfi were made on lli.it auMnniptliin. It now ap|)ean that

a charge of 0.,'> <'ent per kllnwatt-hour would lie made for electric jHiwcr, and a calculation on

thla liasU Is given towardu the end of thin Appendix.

The cofit of laliour In dUcuHseil In Appendix VII. and In the following l>ag<ii; It appean to

vary from aUiut $4 to $N jK-r ton of pig-iron, according to the size and nature of tbe plant, and
with tbe probable varlatlond In wageo.

The following dlwuHKlou' Id ImNcd on Ihe proilucllon of foundry pig-lron by the uHual electric-

smelting niethotis In fnrnaceg of the Swedlnh or of the oiien-plt tyi>e In a plant having a total

pnHluctlon of 70 or f-O tonsi diilly. The cost of iniiking eli>otrlc-furnace Iron by a method Involving

the iirellnilnary rediK'tlon or metallizing of the crushed ore Is discussed In ApiK-ndlx XII.

Cost wnii the Swedish Fi-bkacei.

I have received from Messrs. Klectro-Melals. of Sweden, the following estimate of the cost

of a ton of {ilg-lron njnde In a six-furnaee plant of GO.OOO tons iier year. I quote this unaltered,

for Interest, as showing the cost at which electric-furnace Iron can be made imder exre|illoually

favourable conditions:

—

1.5 tons of ore at »1 * 1 ai

0..'i ton of lime at »1 TiO

0.3.3 ton of charctHil nt |fl 2 00

10 lb. of electrodes at 5 cents fiO

KIcclrIc current nt ?8 |ier borsc-imwer year "J .">0

Itcpairs and maintenance SO

Ijiliour 2 00

MnnnKcmcnt 1 00

Interest and depreciation 1 00

Total cost IMT ton of pig *!! 50

In this <>t<tlninte the woril "ton" probably denotes In each case.tbe metric ton of 2,204 lb.,

wlili-h Is nearly Ihe siinie as the gross ton of J.240 lb.

Tbe corn'spnndiii;.' Hgurcs in Itrltlsli ("uliimlilu, in view of tbe higher costs ot ore. power.

siiiipllcs. and bilMtur, the snmllcr scale ot tbe plant, the lower grade of the ore. and the

production of foinidry Iron Instead of white inm. would lie about as follows for 1 gross tun

of Iron In a plant of tlin-e :{.(iOt>-kw. fumiices making 27.000 tons of Iron per anniun:—
2 net tuns of ore at $4 * S 00

0.4 net ton of chnrconL at .«H ;i 20

l.-i lb. of cid'tKHlos at s iiMits 1 20

0.4I"> iiorsi'-powcr year at .5l."i i."i

Itcpairs and maintenance 1 00

Lalwnr 4 50

Maim^'cmcnt 2 00

Interest I! per cent, and depreciation 10 per lent 2 <!0

Koyalty to IMectroMctnls .''lO

Total !S2!) 7.-»

It appears that Jiy this system foundry Inm can 1m> made at a cost of about ¥;!0 iier ton.

In regard to these figures it will le mitcd :—
(1.) Tliat the charge for ore (*"<) is iilgli, partly because of the IiIkIi cost per ton of the ore;

tills cost could Jiroliably be reduced to about ^"i per Ion of ore if llie iron-niiniiig industry shouiil

III tlie futnri' develoii on a larger scale. Tbe charge is liipli, also. Iiecanst^ the ore is low grade,

(rmtalning ulMint IV) per cent, ot iron, so that 2 tons of oic are nin'ded to yield 1 ton of pig-lron.

If it were possible to obtain a (^Hier-cent. ore at $:{ iier ton, the Item of fs for ore would be

redni-ed to fit.
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j^jg

wJilol, «^„ire. . brttride of^hl^^ ,
lower fl^ir. of $«. bot for U>. 8w«ll.h furn.«.

t«l.h.. partly on acooun of th^n^^J^ V.**"^ '""^ *°"> " •"'"^'' '"•« '" '»»e preTloua

that by nMklDKrtectrodJto^iw^l^
can be |„,p„r,oU from J^i.torn maker., it I. po-ibl,

next five or ^"wrT "' "^'"""" '" ""^' '"""" ''»'' »* "t**^"! dnring th«

money.
r j.«n, nu,. page aw. I have .IwnK.',! the lto«i« from EnglUU to Oumdlan

Co»f of (hic (Hi trie) T„n «/ (^hUc) Vig-iron.

'"
iTSi '"" "' """ *™ '* '*"' "'" "'"' •"" '" ''"'•• •'''""<••""')

LImeHtone $ 4 3.S

0.4 l(in of cbarroal at *ia.rK) ^
'"

0.272 kllo«att-.v,.:ir (o.WC. lK.rs...,,.w',.r'year at »!>..T(V.

"

i!
*,"

*

KleclriMlcs '•
'"'

Iti'i)alr ami upkeep *^.

Wages •'^'*

MnnaKi'Mien't nnrt Hundriex ' 1'"

K'l.valty
"'^

Siiikinj,' fnn.l .........!...
**

Keiit.x ***'

Carrlapte to I.ulea .
^ "^

1 l(i

Total

a.mparl,,« n,y ...ti.na.e f.,r present .^..ullil.ns 'i„ I,;,;,,,; \-.^:,^^ .t,;,;,- ,
'

.^'L
(1.) l-hat we have to f„.,. „„ |„,.n.a».. .,r *;i..;2 on the „„t of ore

"

e-.ar:;.i;:rx:;;:;:::;:.;,;:~.'"
""' "^ ""^ ^"- —' - -^ ^'-•' <>--

• A dtacunlon of the powrr con«iimptlon will bo found In .ApiK-ndlx VIII.
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wHb tb« Inrrraied nwt p«r ff«r ($10 liiatMd ot lO.nO), prodacM an IncrMM of 93^ In Um
charge for power.

(4.) Klectrmles coat TO ceutii more im aminiit of the grpalpr cooiuniptlon and the hisbpr

prlcp.

(.*>.) Itepalm anil iiMliitt>nanPo are only 12 cenia more.

(<!,) Royalty Ik aMimieii at 1(1 rfiita nioro.

<T.) fnlereat and de|>rtH'iatl«n In my exllmate come to 30 renta more than the charsea fur

InkInK fund and " rrnta " In the Hwcdlxh etillnialo.

(8.) I.alHMir and manaKement (tiint* to |Ul.riO hi my tiillnmlp, but only f3.10 In Hwedt>n.

Thl» dltfi-rcnw iif |H.4(» I* diM' partly to the muallrr wale of tlic |ir<i|Mi«e<l plant, btit mainly to

the very lunch hlsher hiiiIi: of wnicea and MulnrleH imiw obtainlnn In Brltlah Columbia.

It will lie leen that (lie lucrcaied amount of my edtlmate (aluuit ftO more than tbe Swedlxb

coat) la due. In about eijual proiiortlona, to the InrrenMMl cbargea for ore, {>ower, and labour.

Mao!»e.:i' Conckst«.\tiow or the Om.

It may lie worth while to attempt a i L-atimate of the reaulla of coneeulratliu the ore before

ameltint; It, «o um to tind whether any ecoiHimy may lie exiMHleil to reanit from thla operation.

.Vaxume the on' la a nmKiiedte containing SO per cent, of iron and contlng 13 a ton at the

concenti'iitlng plant, with a further rliarite of M imt ton freight to the smelter. The camt, uaing

the undreaaed ore, la $8.80 jier ton of pig-Iron, ua 2.2 net toiia of ore would be needed. The ore

la rrualied to a coarae powder at a coat of M) centa a ton. One ton of the cruaheil ore will

protialily yield O.tl ton of "O-ia-r-cent. conoeiitrule and 0.4 ton of 20-iier-cent. talllnga. The oon-

cei> I'lte la aliitered with clienp fuel on the DwlKht-I.loyd machine and the briquettea ablpped lo

the Minelter. Tlie coat of dreaalng and alnterliiB will lie about |1 (ler ton of the concenlrate.

The iwat of the product per ton of pig-lron will lie:

—

2.4 tona of ore mined at fit 9 7 20

3.4 toiiH uf ore ctunIhmI at W ci<nta 1 20

1.4 tona of conccntrntcM, dreaalng and alntvrlng at $1 1 40

1.4 tona of concentrates, freight at |1 1 40

«1t 20

2.2 tona of ."0-por-ifii(. ore at W M W)

Increased cost due to proii>«a 9 2 40

On the other aide we may exiK><t the following economies:

—

2Vj 111. of elcclriMlea at S cents » '-H»

(MLS hiirsciiowcr y<>or at fX't 1 20

Ki-Iinlrs and nmlnlenance l.'V

Ijt'Hiur (!•"•

Management .'10

I;itereHt and deprt-clal Ion 40

Total $ 2 IKI

It docs not apiieiir. therefore, that a gri'at Having could lie effectj-d liy drcsKlng a ,"i(ii»'r-<i'iit.

ore If crnshing and sintering wore ne<vss!iry, tlimigh Messrs. Ilecknian and Mndcii cmslilcr that

a net saving of nearly $.'1 p»"r ton could be effccti'd In this way. I umy add that f<ir llils cileula-

tloii I have asitiimed that the opi lation of sintering would remove the sulphur lo i-iiinplclcly that

It would not be necessary to form a slag for Its rcuHivul, and also that a wlil'c Imn wiiiild [•>'

made and turned t<i foundry Iron liy the addition of rorro-Hillcoii, so that it would n it In* essential

to have any silica in liie furnace charge. An alternative plan would lie to r.se about two-thirds

of slntere<l concentrates and one-third of iinclrcssed ore In the furnace cliarge. Iliiis oiilaiiiliig

enougii silica for the production of foundry Iron.

Aitlititi;{h the ainivc calrtliatinn shows oiii.v a Miiatl Mtviii;: ity iltc t-TfinTtitt-ntitrii of rt

50-per-cent. Iron ore. It Is possible that a more Important ecoiMiniy could lie effected by

magnetic concentration in tlie uianuer indicated in .\piK-ndlx III.
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I'Mwrcnon or FoiNiHir laoii.

mi.Trr Till ? -"^IXT-rpnt. f..rru ,ii|,»n t.> r»l». It. „l|f„,n ,.nni..,rt to 3 imt cent

.h„„I,i 'i- "'"""T",
''""' '""""' '" » ""^ '"'"'• """ »"<• frrM «-,.ro thrown 1.. mlliot there

5i« «r.,J7 H .

/"""""• """ ""•'""«f"y ",M.ia he r.Mn«!hHl h,.f..r.. the flu.l ™,tln«

.inJl^^ T
" fert«.Nlll,-„„. „„,| ,i„.r,. «,,„,,, ,^ „^ „,,,,„, „.„.„,„„„^'„ „,„^,„, „

MrTT "?. r'n?""
'""""« "" """•" "' ""- "" "•" "-^"^ """ f-."n.lrv IroJ

"

wbl."';«Z : :-" "" '""'"""' "'""" '" '""• """- '"«' ""''•"•"•- '" •- '-«'-" «->• an.,

O.tW ton of chnrrnal.
0.(n honH>-|iowpr j-rar.

r> Ih. of oletirodn.

10 (vntii for rppalm.

7 cont« for potty chnrite*.

rmhT our miiilliloiiH thin woulil iin :—
Charcoal nt »,S

jn oj
Tower at II.-. .............
KIcK-tr.NlfH iif s (viitu

*^

Ut'iMln unil petty churucH '.'...'...."......'..'. ^
Total

n^"i.;i:::::j;;r
*" - '-- '''-'' « "'"'"--"• - •-^ - - - th^::::::, ,;::

The f.-n-o-Hllicon »s...l wn8 fo.„.a ,o cost »3.r4). I,„t. „, |t r..pla,c« an equal welKht of ple lr«i.-s, „« * .
the net Co., of the ad.U.lo.. will o,„y he IU.r« p..r to,, of .he7eM.l,h « ,, , v^ o"'

:Mr;::;':.;:;':7;:v:;!-:::;,:::,,;:;r;,—s:,;rs::^r!;r
=

COHT OK .SJIKLTIMI IS SIMCLK I'lT KlKN U K

... .J;=pJ .;'= ;.r.,r-:;; -:.::ir o; rr r;r;.i'^,:t;n

^"^":;r
• "-^- "^ <•'—"• ^v'.u.h is o., ,..,.. ,,.,. , „,;;:::. ; "t s«:, ^::r

.....n...::c^:. .:;::;;; ;:;rV:h,C'.;.i:;;r;vur;r:f:r'"*''
"-

"'": • '•''•"'^-' "•

»!,„ I I .

""IK ir Hill ho Njifo to aMsunir- u..v letler ll^urea »h.ii.tha..
. have «iven un,., the perfon„a,.oe of thl, furnace has I.e.. .,..nK...tratoa In l^'l.lrcial
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4ll

•|M>rHtk>n o»« M mnaMenihhi |M>rhMl. Th* fldtm tJn^ irtTP tnr tnlmiir, wnrruX px|>«>nw<i, ami
tntinwt are iinihnliljr ton hluh. Ihi-iiiiw iIm*> nn- o<iii*Uli>rine n hIiikIp n.mo-ku'. ruriiHci>, while
the plant wii hnvu lu tU-w will luiiiloy nlwul lii.diMi kw. Tin- nutput <.f the >liii{li> fiiniaoe U
taken ni H,iiiiO luim iicr annum.

Bnkmmn and Undrit'n KiUmatc of Ihr rout i,f r>«f /,«»(/ Tuh i,/ r,mmlni I'lglron made in

('(Mn tHiuMrr fi'im M .lOpir-ccwf. Ori'.*

Iron iin\ 2 Um» nt It |i«'r Ion fNm
Kliflrlcal |>o«iT. "..'. liiir<M'-|Niwfr jciir nt *l.'> T fiO

t'liiiriHial, o'l lull lit 141 \M»r ton ;{ 00
Klt-rtDMltw. Jil III. al HI ivnts |ht imunil U in
'"liunr N lO
HuiH'llen 1 no
IManl mill ui-ihtiiI oIIUi' (xi<i'ii«>« •, 00
IntiTfHt Miul ilfiirM-liilloii, -M IHT ofiit. on |lM),(mo 4 SO

Toiiil «.1U 00
If n-i> arc iihihIiIitIiik MiU rnriiiirc ns a unit In n iilant of lU.rHNi kw. U M'«-nix prolialilt- that

Ih.' ciiMt i.f lul r wniilil Ih. ai.ont pi. Ilw irfiHTal i-xim-iiwm $:\. and llio InlcrcHt and tlc|irociatlon

$3. With llu'w c'baiiKfH ilio total oust would In- riilno'd to |i:t:i..'i<>, or aliout W more than my
pNtlniati' wlih till- SwedlNli furnaev.

M»'»iir.t. IttH'kiiriii and LliuL-n fonnldi'r lliiil ui«ln« .".<i-|i<'r-ti'iit. ori' nt *1 llicy could oMnln
a OTi-iM-r i-«nt. «Hinwntr«lo nt »f..t."> |n'r ton. InclndlnK llii- iMxt for cuiK-i'Mlrnllnic and KlntrrliiK

of $1.1'.". iior loll of <i>iKi-iitniti>. iHliitf thlH conivnlraif. Un-y ttillinalp the followInK, aaxunilng
an outiMit of lU.iMai tons |« r aiiimni from a n.liml-kw. furnace:—

llirkiiiiin ami l,iiiilii,„ i:^liiiiitlr itf thv Ciml iil inuiiihii Inin finm li'tiHrcml. I'nnvnilralr.

Inni ore, 1.." I tons nl *ll.4."i i«t ton f !I3

Kltvlrlc power, ii. I horse-power year al *!."• <l m)
Charcoal. <•..% ton nt #<i .T tK»

KliH'trodes, Lit ll>, at 1" ciiil* (per pound 2 im
'.nlionr (1 10

><ii|'l'll''s l ,10

riant and aener:il olllte expenses Ti IK)

Interest iind ilepri'<intion. 2li |H'r cent on *Hii.."iiil) 2 >>t

Total !|ia« H
This estiniMte shows .i saving of if.i .is eoiii|inrcd with llie ciKt of snieltliii; the undresstsl

ore. Imt I .iin iloiilitfiil wliellier so sniull a ilemce of conei'iitnilion would do more than liarely

[lay for Itself. Thus, even assnniliitf llie siiiail cost of )8|.2." i«'r ton of concentrate to eover the
ernsliiii),' of llie •f: the iiiai;ni'tic dri'ssiiii.'. and the ^interiiia of the eoiicentf;'.te. It apix'iirs that
.Messrs. liiH'kn.aii and Linden have lli;nreil on :\ perfect dicr-sliic losiiii; no Iron in the taiiiiiL's.

If wo assiini ' thi- latter to iiuiiain even so little as 1.% per ii-nt. of iron, wc wonld nitsl l.t.'! toi j

of ore for each ton of cinceiilralc. whii-li with the aliovc cliarcc wiinld work ont al $l>.!i7 imt Ion.

or !|i|i'..'!li |M'r ton of iron. The dilTennce in luivvcr-coiisniniition of ii.IO horsepower year ikt Ion

vas deduced from niy own ll;.'urcs. liut is prohaldy rather Ic^o hl^h: o.iiT.'i would he a tnorc proliahlc

cslimate. .\ nilsiake appears l.i have lieeii intide In llii> Hem for Interest and de|ireclation. which
can lianlly I.e reduceil from .«4.."i<i lo »2.'-l hy the inercascd rlclmess of the ore. I lielleve it

would I'c found in practice 111 il 111 i nrichnieiii of tlif on- from ."K) to ll"i per cent, would not cITeel

any consideraiiie savlni:. On the oilier hand, as 1 show elsewhcri'. If an on' of. say. Inper cent,

ciniid lie niiiiisl decldiilly iiioi'i> cheaply per unit of Iron lonlenls tlian a ."i"-pcr-cciit. ore, a

coiiceiili'.ite of ("i."p per cent, or npw.irds eonid proluiMy lie made from this chca|ier on' al siieh

a price M'' lo offer a material savin.;. It sliiiild he added that the whole of the furi'ifoiiii; diseiis-

slon depends upon the ease and completeness with which the ori's of llritisli I'olnmliia can he

conii'iitrateil. .\t iircscnl we have no Information on this siilijccl.

• It will he found tliat. mnklnfE renfonahle nllowjinee for lossfs. the ore woutil have to eoutaln altiiut
.*,'! per et nt. uf Iron tD order tlliit 2 net toDti of It ahoitld yield 1 luiig ton of pig iroD.
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An •MmlMilon <>r llM ,h,n» Mtlmato will tkow that th. coMumirtloo of Iron am «»» h-

rr:Mr.tr;.„t- '" """•- ''"""""• - ""•••'- "" "- "-•" «-
-''"'.^

"

«..i™.'
"•;.'."""^ "' ""• "•"""• ' '»""-h"l ««*-". «.Tl<nmn .„,I Ma*... will, ,he foll.mln.

«l«l« on wblcb I could linw a cliMcr nli.iMle.

II.P. Tmr. 2Jf*
''"

Wl,lt.. charcml lr«.. fro.n 0.-.per-«.Mt. o.«Kw,fnite oao V^White fbarr..,.! In,,, fr,„u W>.p-rH^.nr. Iron ore ... OM o.«Urejr charro fr.,u, (IVikt .wit. cuwulrnte
'

" o"*) n^
<ir.'y charc.M.1 ir.... frum nrt.|».r-fP.it. Iron <.r» ojio OJIO

•Iter fho l.m..r.,.«,.»u,.„...«„ ,.„|,„„, ,„ „..„„ o „„, ^ .„ „. ,„ ^^ tlK..n 3,1 Thu7Th«

on-|»r<ent coucenlralo would .aob Ik» .M2 or 0.«l hon^^rw^er year.

roUl-AMIItoN WITH llL.kNr-»r»!l.\(K MmiOOH.

n lurgD hlant-fariiMie nour r.igt.t Hound at lOlH i.ric* : - """iOB pi« iron in

B. I.. Thm«e C„mpa„„,, KMimalc „/ Ike Co.! prr l^.ng Ton of BUt»lfHn,ace Plg-lron.
Iron ore, n.|.-,7 p.. at W.IO |.,.r lonir ton , „ ki
Coke. ZiK, II,. at Kum ,H.r „pt ,„n

*
,

'

I.lrt..-«toi.P, l.ilfio II.. at »1.II0 |K.r lo.i|{ t.... .

"

Lalionr ^
Material!, .......[....[

^ "*

fapllal charKe* ..............[ o 2)

Total
125 Orin.> The chartf,. for ir,.., ,.r... $(i.si. is |,^« tliai.'n.y i.|.ii„,a't,'.'of fs.'nierViy" Wau»^ th« or«

« a.M...,e.l to „.,„ah. r.r. „..r t. of iron, wh.-r . hav.- .«..,. advi«d that •^^"Z Z\IZ

ni„i ;;w.rin!ir'
"" """ *"'" '^ """* """ '"" '"""'""" ""^^'-'^ "^ <^''»«^<""- •'"<'">''"«•

for a ,o„r. ,4..-.,. a , n.,.,.,.-., ,2. ,.,re.l will. u... „i,„„. „e,„ ,„ „..-„ f„r ,2 .^
,"

t^.l««t-fur„ao.. „.anl. ThiK .lim.r....o.. N ........ ,„ai..i.v l.y |,„. ,„ff,ro..,v l„ „... «.„lo of . ."ra
"

,

..'

•

:^:^yt:^:7:T " ""• " ''
=""'

'

' '"" '""''• '^'""- '"- '•-•''- '"-0:1:;;
jr.. c,..ol.imon tl...r.. doos nol n,.,K..,r t,. 1,^ a„y on..«., oILor than tho aiffer...,! size „f ,ho

« r. „"'
":"^'''^-""-"""' '•"' »l'""''« «"-t ,..or.. ,1.. ast-Mrna... iron under the oomUlon,«e fl„d on tho <-..«st. and |.roMdi„K ll.at ,«,«er <•,„, l„. „l.t„l„ed at |1.-. or low

'^'"<"""°«

0OM,ln« »713 ,H.r not to,, of cko or »7.!.,s ..r ..,„ „f iro„. „„d „, -.Ml-jr. 11... coh,1„« $12 20 ™^i^

n-ilu»r;."""
"'""'' "",";"'"-" ' "«»'• •.'.•olv.,1 a lettor from tho nntinh Colun.Ma Kloctric

^r^ V "T'- ' " '" "•"•"""^•"» '" •^""•'"^ "•.. „alli.« in oiroot that Ihoy woui.lTppiini*. M.K.kH of ,H.«..r up to lO.CKW hor«w,„„,r in the nol«hl.o„rhood of Va,.oonver f^r „ ZZ
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of e.B cMit i*r kllAwall-bour. Thta cb»TWf l« " likrti im to mHlrr lmrH>Mll>le nj' lurgi^nptie
pnxinrlinn .,f rln-trlr plKlron m ibo MwnlUli or ..|N>n-|>U .'urnaw. and nnli-M «<>iimi ulbrr method
onu 1» i|.*tr|iiMl that will iiihhI tlmUliilly imH iM.w..r, all thiii ••an Ih. <Iuiu> will Iw to make a Muall
auwHiil of |>l«-li^m during ibe |ip,"m-uI |»Tlort of i>xtr<>nH> bluh i.rlpm. In view of the niTe«iiarlly
teniiorar,- nalare of Kurb «|»ri(;l..n. II wcuhl 1... lni|»Mll.lo to Inntnll a |ilant of 8w<<dliib ^lrNacel•.
and w.. ™n only ronxl.ltr ibi- Klni|>lo o|n n pli fnrtmw, lnvauw. altboiich It u««t n»m- iHiwer
r>er ton of pirlron. It tnn he Inxtntled more <iulrkl.v nml ni..re rbeniily. and ran ranlly te converti'd
to Ike prmlurlkm of ferr.>-«ll..>p.. or even reriliutd ly eleetrle nil-el milk Ins fumm-»>ii. when lh«
drii|> In tlie |irlpi- of |ilK-lriin Kliall render Itn |>r<Nlurtlon lm|»mlli|e.

Ill eii leu la I lug the com of nmkinK Iron In the xlniple plr furnnce with power at OJi cent,
I nuwt. ror eomiwrlwin wllb ihe i>revl»u« ln«l.in<-eM. .•..iiverl ihU Hgure Into a charge for the
horne-iKiwer yenr. K..r thin |Mirp,MH> I -hull iixxime n Imid fiietor of ^.• per cent., which provHlea
for »t«|» for repiilr*. a« well bh the u»n..l .1,1.-1.4. of Irregularity of (Kmer. t»n thU ai»uni|.tlou
the horw-jK.wer year would .....l fJT.sii. II st of inuklng n long Ion of foundry Iron in •
•liinl of 10.000 kw. would he nl.out nn folhiwH:-^

Vott of «>Mr httnt r>iii lit I'imndry Iniii utlitg O.'i-iiiit I'mrer.

Iron ore. 'i tonti lit H \»t t- $800
KIwtrU'Hl |H>»ir, ii.l honii>'|iuwt>r year nt »*J7.s<> 13 00
l'biiri.(>iil, 0.."i loll nt »lt per loii g lat

Kle<-lriidra. ill |li. nt Il» oeiiti |«r p loiid 2 HO
Lalioiir

jj 0(,

""I'plleti 1 00
I'Innt iind geiieinl ollUv cxpciHe' B 00
Inten«t and depnrluihiu 3 00

Total ^, n,,

With so hliih M ehiii-Ki. f..r i«>Her II pcnillons w.mlil prulmhiy ho on a nmnller wale, nnd
It would he lnex|H.illeiit lo iiiKtiill ,\* u,m\\ lal...iir »in lug :ipp||ane<>«. »o that the cosi wouhl agrw
nor.. elo«.|.v with llivkiiian and Mnilens e.<lliiiiile of .«:n». enrr.vtiHl for Ihe higher prln- of power.
ThU would e..ii." lo »l.-..4ti imt t.iii of piglron. Thus It ap|».)irH that iiiih.!g< eheiiiM'r power ran
he olilalned the nwt of iiiakliiu: elwrlc pig-iron In llrltUb Coliinihia will W In the onl,.' .f fill
to iW.'i iHT ton.

The llrltish <oliiiiihia Uiiilway Conipany olTer ^.'.(Kmi kw. of %\T, imwer on Vanwiuvi r i.
'

i I.

hut thU diH's nut Improve the ..'itiiath.n in.ilerlally. hecan»e Ihe wale of operatlonx W..11I.I ; . ..

mnall that the eo»t of a ton of iron would <-ertaiiily he in exeess of fill.

It Khonhl also lie ni>li.d thai the ahovi- olTerrt of |H>wer earry »oiii.. reHtrlollons w 1. i,,!

to the eoiHpiinys peal, load periods. I have no pailh-niars In regard to this, hnt I'.o ... .'
t

would f.irther liien-ase the ojierating cost i>y reducing Ihe output from a glvii ehM.trli.h.l .i-i,
•

and stair.

.M'l'KMMX XT.

HKI'OItT HY MKSSIt.-^. ItKCKMAN .WD I.INDKN,

I.XTKoni'i 10RV XoTK nv Dr. HT.sxsriKi.n.

When nnderlaklng the present invesliyalion I ouisidend lliat

dwlde whether Ihe hluh Swedish fni'iiai.). or the shnpl.-r pit funiiicc
Ihe more siiltahle under the < liihniK existing In llrllish Coliinihia.

I was familiar with the Swedish fnrnares. hut not with tin Californian fnrnaec. and I there-
fore vIsIIihI San I'raneisco und lleroult. At San Kranelsi.o I met Messrs. il).<.kinnii and Linden,
an engineering firm who have s|H«lallztMl In ehvtrle Ninelting and had rtvi'iitly erwli-tl a plant

It was very iio|iortant to

nsvd at Iler.ii!!! woiilil !i».
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m

for the production of ferro-alloy, at Bay Point. Mr. necknian U fanUllar with condition. InSweden a. well an In California, and I therefore diHon««l with hlni the deHlgn of furnace and
plant for the production of pl«-lron. In nplte ..f hU. knowledKo of the Swedlih type of electric
furnace. Mr. Hecknian concluded that n simple nit furnace of the kind nacd for -aking ferro-
alloy, would, on the whole. I* betfer than the SwcMllsh fnnmce for the condl .« In Brltlnh
Columbia. Such a furnace 1. «ul,»tantl,.lly the name a. the furnace that ha. been u.ed atHeroult with the exception of the roof and .•l...rKlnK.chut.'«. In view of Mr. Beckman'. knowl-edge of Sweden and California and of hlH exm-rienco In de«lCTl..K. erecting, and operating the
plant at »'«y Point. I n.ke,! 1,1m to prepare a d.^ip. for an electrl(-snielllnK plant In Britl.bCo nmbla. The general outline of the pl.int was ..rrange<l l^etween u.. and I furnished blniwith the nece.«iry data In regard to the nature and ooHt of the ore. charcoal. iHiwrr, and l.,l.our.
I understood that he would give an .^tln.ate for the conHnmptlon of power and charc-o.il perton of plg-lron. but Mr. Becknmn Hi.ally decided to take my flgure. for thew Itena as the bast,
for til. reiiort.

I had In mind at that time a plant which would contain:—
Thre«' 3.000-r'w. furnace, for Nnielling ore.
Thre(> .KM^kw. furnace, for Bnielllng ferro-alloy..
Two L.'HlO.kw. furnace, for making steel.

At first, however, the building wii. to he large enough for two S.OOO-kw. and three aoO-kw
furnaces; and only one of the .I.OtlO-kw. furnnivs. together with the three .100-kw. furnace'
were at first to l.e lnstall.il. rnforlunatel.v. Mr. Bec-kman bnsml his design of Ih;. plant and
his estimate of the cost of making Iron oii the smallest e<iuipment omsirtered. which wa. only
Intended to be teuiiwri.ry, and on this account bis estimate of the cost per ton of making plg-lron
Is higher than nec<'ssary.

Ei-KCTRIC I'ir.-IllOX IX BUITI.>«II COMMHIA.
ItEPORT DV BeCKMAN AND I.I.'fUK.N KNGI.NKKBI.NO t"OKI-OIlATIO.> , SAN FBANCISrO, JULY, 1D18.

CiE.NKRAL RKMABKN.

The following rep,>rt Is inside at the ropu'st of. and Is lmse.1 uih.u figures which have Ikh-u
.upplled by. Dr. Alfr.il Stansfleld. of Mo<illl Iiilverslty. Montreal, and has reference to a
possible plg-lron Industry In ilrltisb t^lnmbla. All of the conclusions reached are base.! upon
and deduced from Information recelv.il In this miinner.

I.<MATI.>N tIF ri.A.NT,

,
In British Columbia there Is available a <-..iiKl,bTiil.l.. nmnnnt .>f dev..|,.i..'d hydrocLH-trlc

iwwor iind also a large amount of power « bU b Is awaiting .levelopm.Mit. It would 1^ cnisldered
advisable In cmnwtlon with Ibis Investigation to l,K-!ite Ihe pr..pos„l plg-lron plant at a placewhere already dev.>IoiH>d [s.wer is availabl... aii.l in sn<-b Ioealil.> l.at tb.- raw mat.-ri.iN e«s.-utlal
In this Industry are obtainable with 111., b-nst ..(rorl. We may tak... f,.r exam su.'b a iH)lnt
as I'.irt Mo.)dy. approxitnal.'Iy (.•n niil,.s .lisiant from \ .iii.-onv.T. Tlils < ,n,initv b.-.s aces.
t.) the Cuia.llan Pacific Itallwi.y ari.l als., d.H.p-w.it.T f.Klliti.'s. Tb.- Ilritlsli I'olumbii FLi-trlc
Hiiiiway Company, Mniit.Ml. bav.- tr.insinissi.,n-llii..s i.hva.ly In Port Moodv, Port Moo.ly has a
.mall ei.H-trie furnace oiKTaliiig for tlie niM.Mif.ietiir,. of ..tli..r i.r,..l,i..ts. wlibb would faoilllate
the olitaining .if lal.our to some ..xt..nl l„r 111 l.Ttiiliii.« : g |li.. lines suggest.il.

(IKXHIIM. (»ri|l\K 111 PlKMKT.

II is n w,.ll-kMowi. fa.'l il,;.t ill Sw,..b.n gn.it ,,iiaiilill..s ,.f ,,ig.irnii ar.- manufMelur..d !iv
means of re.liielhg iien .m- in ebM^tri,- f,ir,i;i.-,.s. i,|||l/.ing eliar.-o.il as re,Ineing a'.Mil The
<-.)ii.lllions ..xisling in Sw ami llius,. ..xislin- in P.rilisli Coiurnhh. are v.-r,- similar It
tb.T.-fMie .siigK.-sls ItM.lf iliat III.. nuiMifaeim f j.i;: iron in Hrltish I'.ilnml.la ^li.inl.l olT..r
.iliporluiiilies similar lo llms,. i„ S«,.len. Tb.. |.n..|.s.| h..re w,.iil.l 1,,. l,as,.,I .,n f„nr iiiiils The
first to 1„. Insiail...! .v.iul.l ..oiisi-t „f , :!,iKN..kw. fnrna.... „n.l |...ss|l,|v Uir.-e ;ilHt-kw singic-
pliase fiiniae..s: i), - .er fnnia.e f,.r Ihe purpose of in;uinfa..|uring pig Iron, an.l Hie latter
fiiriia....s f„r the pnriH.se of m.iimfa.-luring f.-in, .•illcvs, sii.-h i,s ferro-innl.vb.b.nnin. r..rro-..hroiiie
ferM-liiMgst,.,,, an.l ollieis. Tlie ii..xt ste|i would 1... 111.. a.bllti.)n of a .-..(HiiLkw fnrnuee for the
manufa..|ure ,.f iiig-iron. ,.r it inlgbl he ili„ni;bl iimre advisable lo put in a lO.oiNI-kw fnrnaw
for this purpose. The dilTer..nee in iipi.r.ilhiii

; .-i|uliiin..iil li..|H-.i.n a ;!,t.(K(.kw. anil a .V»iK»-k\v.
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Airna<.-e In not very iniiterlal and would only InviiUe nii Incream- In production, while the oiH>ra-
tlon and wiulpmeiit of n l(i,0»K>-k». fnrnfiM- would Ih- materially different and a dUtlnet dt-vploii-
ment ov«-r n :i.(XI(l-ktr. fnmiirr. (if (•oiirw. tin- inrextiiient on a l<t,0(K)-k\v. furnare would lie

conxlderalily (treiitt-r than on :i ri.<HMt-kw. furniico, and on that nccou-' It nilKht be conxldi'red
advlHalilo to take an inltrnudinry ftf|>. The fumaocH would he l.ulli i xuch a nmuner that
they could easily he adapted lo nianufiielurlnu other iilloyw. nnch n« ferro-xillcon. The punxuie
of this would lie to make the plant as tlcxlhle a» iH>s«lhle. w) that In cane the price of piK-lron
went down the plant could hi- uxi-d tvKnonilenlly for other puriHiiwH.

Haw Matkrialh.

In Ihe nianufiiclure of plK-lron the essential raw nialerlala are:—
A. Cheaii electric |Hiwer.

II. Iron ore.

('. Hednciut; aitent. such as charcoal.
* I>. Fluxine ntrent.

K. Klertrodes.

A. Ilintni-ilirlrir /'oicir.—The n mount of power ni'<'essiiry to produce 1 ton of ple-lron In
Ihe eh'clrlc furnace is dependent to a an-ul extent upon the purity of the ores. The iron ore
which Is avaiiiilile for this umh-rtMkiin; would consume upproxlmat-iy ((..-, horsepower iwr year
|K'r ton of plK-iriin. In case the ore was concentrated u|> to tl.'. per ci'ni. Iron content. It would
take (U horse-power per year per ton of pis-iron. It is apparent fr.ini tiie foliowlnn cost data
that the power cost Is one of the larce lleuis. and lo make khcIi an undertaklns suco'ssful It

is es.sentlal that low isiwer priws an- ohtainaliie. It is underst.MMl that the Itritlsli Coiuml.ia
Kli-clric Hallway Conipaiiy. I.lniit.'<l. has availal>le KMHio liorse-jiower. fiti-e.vcle power, that could
he put Into service innnediiilely. I.aler developnHMils of this industry would ni-a'ssitate tlie
development of new hydro-eleclric |>ower sites in close proximity to raw niateriaU.

it. IniH Ore.—The raw material on which Ihe whole Industry is based is the Iron ore. There
arc a number of Iron-ore deposits in llrltish (-oluml'bi on the mainland, as well as on the Islands,
and it would be a <pieslb.n of its avallalililty to Tort Moody which would partially govern as
to its use In this undertaking. The ore wlUch has bwn snf,'j.'ested is a niatfnetite ore containin);
lime of an averaRe anal.vsls of:

—

rcrCint.
'"O" .Vl to .", ( Ke.O. t»-7<r/r)

.

«'"<•» .".too
Alumina 4
I'hosphorus jyi

Sulphur
0_l

Calcium carlHinate. etc. l.'i lo :;i

The ore is cialm.'d to he |iractically s.'lMluxh.K and would on that account not necessitate
the use of any tluxluK at'eut whatsoever. In a «. ral way this ore Is low In its Iron content for
a very successful pis iron oisM-alion. If there were some ore of hiv-hrr (.-r.idr available and at
a low price, it would Ih> stroniily advisaiile to consider these de|sisils hi preference to 111.' iron
ore uiHler discussion. There is. tliouirh. a means by which this ore could be l.rout'lit n|> to a
higher desree of purity, which wonl.l involve a coneentratlnR plant and the sinl.rin;: of Ihe
obtained cmcentrales. This would, of course. Increase tlie cost of the ,,r.- and w.miM L'ive a
higher iron content of oi laterlal to work with, which would Inerease the output is'r liorse-
IMjwer year in the el.s-tric furnace. It would therefore appear that. If no other ore Is .ivailable,
a concent rati OK plant would be advisable.

r. Ilvitminii .IfliH/.—In the Swedish practice where electric pis-iroti is prodn 1 cli.ircoal
Is ns.sl as a rednciiiK adent. This is obtaln.il as a by-product from Ihe larte lumber and ilinl...r

oiH-rations in Sw.><Ien. where pirn-, spruce, and fir are handled, and there is n< ti:nb.r operation
In Sweden of any kind where the refuse is not turn.sl into charcoal either in :i by pnulnet
chnn'oHl-ovcn or by pll-charcoalliitf. Itrilish Cohimbia. as wi- nnderst.inil !t. has !.ir:ie timber
oiieratlons. as well as large stands of limber, that in many cas.-s are worthless for timber
puriMiM's. These waste lainls might be gone over ami the timber lurn.Hl into charcoal, as well
as by-products, such as alcohol, acetic acid, creosot.'-oil. and also turpenline. Tin- creosote-oils
are used exleiLslvely In flotation pur|iose8 where the metal values .ire separateil from the gangue.
<" ircoal obtained In such a manner, either in l,y-pr<Hluct coke-ovens or In pit-charcoaling,
contains approximately "l per cent. n.X(Hl carbon.
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»«.tar^m
'""""" ",""'" '" "* ''"»°"«'»»^' i'PO^tB .nother reducing .gent that under

PTlHl ««'/** '^''•««"»«> "• • P«"n«llUy to utlllw some of the oll-wnrte. obt.In.ble on the

ZZZ'^Zr'JT^lTJ.ir'''' -"•"»" ™" --'•' --'- --'<»'"• - •-
i>. flikNnf .i#at(.--Aa ban been explained under the beadins "Iron Ores" the Iron n»

.h„
'' *;'"'"'^'''-^" "^trlr-fHrnace «perntl.,n« for th,. r«l«ctlon „t ores ,.re depen.lent onthe .upply of eloetro,l«. Klec'rodoH ar,, the n.eans by which rh.- Pl.^rlo nnr-nTls made avalable n the furnace. There are p.anta on the PaolHc ooa.t which are «.,„>, factor nBe"eetr.^le

State* It «ould seen, ns th<«„b an undertakln« of this kind In Hritl.b Columbia sbnuld dewndu,H,n Its elcctrode-snpply fr„„, „ ,.„cifle foant ^,urce. and U «..uld be aa.Nab" to m„Le an e^ri^arrangement with the nKMiufncturerH there for tbia essential.
'

Oeserai, Plant Layout.

The plant would 1* ooin,««Hl of the main f«ma.-e bulldln,?. n.ljnoent t» which would l.e theranHforn.er bul dln^. The furnace i.uildlns would «lve an.ple space for the furnace a, 1 heueoe««.r.v electrical connection., as well as .he cas,i„B.fl.H,r on to which the pig Ir mwZd Ik'apped. This b„lldln« would have a biK eU^trlc travelling crane and also the nJ. a v 'ck«for the purpose of moving raw materials ahont and .noving the flnlsbed products. The Inttlasize of , be building would be ..ne which cmld house a 3.000-kw. furnace and bree .1.^kwBlngle-i-hase fomaees. I.ull.lln«.. such is storehouse, laboratory, office, wash-house ec-.^oulibe pbK^ a .,*ve„Ient points on the ,round. The ,uH.«ary trackage would have ,o be laid outin .he .vank for the handling of all .uatcrials and incoming and outgoing shipments Ami«torage-,pace would be necessary In (he yards for the s.oring of raw materials. There shoi'ldb.. approxin.a.ey sx.y days' supply „f ,r.,„ ..rc- In s.ock. amoun.ing .o ap,.roxlma.elv mU ,1
h "e rT"T r, ;

" """"'** "" " ""•''" '•'"'"""' "' '"'""""• '"•"- "»""•"* that wouldh..Ne to be kept in storage would d.iH-nd upon the p'iyslcal condilio.,s snrronnding .he plantand the acce..s|bll .,- .„ ,he charcoal-producing ins.alla.ions. „ would be advisable .o la frthe n.K.essary roof.sbe,ls .,. c-over tw„ ,„ .l.ree n.nn.bs' supply .,f charcoal. In cas.. .n.v flu«lngage.,, should be ne..l..l space should l,e pr„v , f„r ,he storage of s»na>. Kb^iro-b-s-oon d l'stor.^ in suitable nnmbers in a s,.,all l.ulldl,,.. T„ baMie eMlci..n.ly .he raw .na.erlals andflnishe.1 i,r,Hlnct fo.n s.uck-piles to .iun,iK-ars. etc.. a l.,<.,„«..lve crane would be n.HHl..i.

Tii'K Of FcK.XArK.

f J^VT/'*
'''"^"'' '""""•' '" "'"'" ""^'™" '^ "•'"'" '" •^"""''•» '''« » '•'-•«' res..mblanc.-

to .be shaf.-fnr-ace The sbaf. carrying .be bunlen is su,,,or..Hl by braces, and .he r..lue.i.a,
tal^es i.lace In a big bowl al .be botb.n, „f ,|„. shaft, into which the eb^-trode prnjecls There
,s a heavy strain „n ,.„ s.,-„c.nre In g.M,..ral, and .he r..fra<.|,„-y roof of the furnace i..s,.lf'r«.eivesvery severe trea.men. and fre.p,en,ly needs >v., ,lMi„«. „ „,,s ,,cen carefully consider.Mi In tbi.
oonnee,,,,,. ...a. i, w,.„b, i,.. advis.able .,. .ry „n, a sin,, f„r„ace very sln,ilar to .hose us ..in

'^.I'lli',',"'?.: "k,
", 'rr"'''"" ' f'-""-"--"—

'
-" •'I..U.S. en.pi, furnace. I,vIns. ,ll,„g ,his kl,.,l ..f a furnace and bol.li,,;: ,|,e Swclisb shartfurnac in reserve, If .be testswork on. as an.icipa.ed. a saving l„ iuslaliation will ,ake place and a step forward will have

''!'" '" '" "" '"""f-'"r.- of pig-iron. It is exia^ctiMl .„ produce b, such a furnace grev
IMg-lr,.,, cn.a.n.ng ;! to . per cent, carbon, > ,„ :t per cent, silicon. ...o.", per cvnt. sulphur, and
"... i».r ce,,t pb,.spb,,rus. If ,l,e results d t cone np to exp.rtations. the furnace can readilv
'

'
•'"•" ' •" 'anuf.H.lnr.ng f.rro-silicon „r ferro-.nanganese and a dnplica.lon of the .Swdlsb

fn..na.v ..-.n be lnstaM..d. The Swcllsh sbaft-furnaces are l,ey.,nd the cMu-rimental stage, work-lug successfully day .n and d., out in n,a„nf..eturi„g white ,,lg.iron. Some trouble has b..enencountered In n,a.,„facluring ,-rey p.^iron In these fnrnatvs. The white pig-iron, though NUS.H1 very :;u<...essfuiiy 1,, ..[H-n-bearth furmices and in electric steel ;.,anufacture
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Cost or Plant.*

(At 1918 Pricvi «/ Apparatut and Vnn*lruvtUm.)

Oue 3,000.kw. a-pbaw furnace. Installed, Including c«.lng, electrode-
boIderH, Jib-crane*, rejfulutcirg, and foundation»

Four 1.000-kw. »lngle-i.ha«., 33.<K)0.volt primary, 60-cjcIe oli-in«ulaiea
iind water-cooled triii8forni.r», InntuUed, with from 00 to 120 volt*
n ., volt steps on tUe si*onilar.v side (one of these transformers

Is spare)

On,, set l.,w.t,.„slon bus«.« f„r .'MJOO-kw. furnace, ins! ailed
One set l.i»*-ti.Msion busses for li.OiK^kw. furnace, uicludlns cil-swltcbes

.switcblHinril. uiid nu't^TK
'

Thiw :i«W.k«-. .si.,f,.l,. i,ha«e farnneeH. installed; Including cnslufe el'ec-
triide-liolili'rs, and re«olatin« device

F„ur 30(..kw. ;a.,.«).volt prl,,»r,. ^.-cycle, .Ingle-ptiase,' oil-lnsulated
iind wiiieroool-Hl I runsf<**,«,, installed, with a range of from
• '• I.) 10(1 vdlt.s ill .Vvolt M«im oB the seoowlurv side

Thre,. .-«.kw. slngl.-pluis,.. (X^vcte, 33.(lftlt volts to 440 volts alr..,H.ie.l
trnnsfoiBiois. Insl;,i:,.,i. with switchboard -to 1h> used for In.lnstriai
purrsises aruniid plant)

One I'.Vkw. uwlor >r.„..nit..r set for reailators. etc.. Install.Vl
Three sets low-teiislon bussfs for .'lOO-kw. fnrnaees
One fnnmce bnlldlnv-. hnilt entirely ,vt r..inf,«.o,l concret.'.."inclndin«

..|.M-tric travellins crane, tracks. aetal-haadlinK e<|uii.nient etc
On., transformer bulldins. Imlit entirely „f reinforcnl concrete
One sblppinK-store l,aildii« of wo,^ and ^aueeo e.xterior tinlsh
On,. I.iliorutory with <-onii*.|e e<|ui|>nii>nt

one ..tore-room ami .-hana.-rooiii 'uildinB. bu'ut ..f w,«,d jai',1 exterior
stucco Hnlsh, lortudlmt s««.H tockers. toilets, wa^ii - basins an.l
shower-baths

One machine-shop with <.<iaipmev
\

One ollice I uilillns

One jcat,.-li.,usi. with tiiueH.|,„.k an.l tim..-keep,.r's ott»ce
Bailroad t.a,-ks. industrial ira.k. ,.re-humllln« ,.,„i,m.ent. wa...r-s„ppiv

sewera«i>. ivmv. an<l IphIh. trial liahlinK. etc
Land, 4 acres

f 15,000

26,000

n.ooo

6.000

10,000

10,000

2,000

l,.'iOO

.^-».ooo

ItMlOO

T.0<«

7..TtlO

s.ono

lO.tlll))

a.otio

.',(10

2.".000

4.000

KngineeriiiK and eontiii);i.ncii.s. :j(i jm-i

»lH7..'iU)

Total '

^_^

,
" '^ "•"" f" '

' '"" """ "" "''•'-••'
'l«"r;.s-v..rUu:««,ofapla,;tlln.tir^umen.ireIv

..f permanent constrtK^lion. IVrmanent-constrn-tio,, ,m„r,.s In .be tirst cost ar.. 1 .'l e ,1 . ,temporao work o cmr.se: but ,hu. to the .re.t tire risk of ,..n,porarv „„ k sm-las w ^ . ,z "n r :i:;^iT!
:"" "?"""" " '""'" ""- "'^«*"' """•" '"^'^•—

'
t." -t .^ t

;

Mi.iiiiKMiance (.fist of a teniporar.v plant.
Th.. eUM'trleal ..p.ipn.ent s,.l,.....,l and put i,.to tills ..slimate Is sneh that nccordim. to .„.•

Cost ok I'KoniiTIoN.

Two s..ts of ll^.„r..s bav.. b.n.n made ont o„ ih,. cost of pro,I,„.|i„„ of pi;: iron The pi- ironw^jch s snp,K,s..d ,o be pro,ln.vd i. .re, fonn.lr, pi«-iron. an.l w,„.„l bV a arl- v M,»3., p.. t,.n at the plan,. The li.nres wbl.-h bav,. ,„,.„ work,.,! out an. l,as,.,l „n ermie , r . ,CO. centrat.Hl or... asM,n,in« that the ..rn, re w,.nld tai„,.d 1„ o, a... for .M er , a
'' ""' """" "'"• '"-«'-' •" *" ^•- I""- 'on by .,a,.....,.ra.ion. .Vnotber s.., „f ^1^^ !: ba""!

• In thl., c„»t cstlmat.. Is not luelujod o„.-o„nccntr,.tlng «„d slnt, rlns plant, nor dmrcal „l.n,.
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I

on price of erode oro nt $t^4) per ton, and concentrated ore at $3.20 per ton. Thta ioelodea
the coMt of ciiiirentrallnt; iiiid sliilerimr. nntouiitiUR to ll.a.l ivr ton concentrate. The power la

nMUDit'il ti) 111- UcIIvitmI at tlw hwltehlinnnl nt !.> per bon«>-|K)wer yt-ur. The reducing agent

—

charcoal—U UHHuuietl to lie olitaiiatl nl ii prk-c of |k> |ht ton (W per ton being the price for
Brltl«h CoIaniMa ooul). and »7 |H-r ton the prk-c of oil-waste carlwn. In the following flgores
charcoal only has lw"cn inken hilo conKUicriitlon. thnuKb the .'iDioaiitH of the different reducing
agents ni'tHlcd to rct'.ui'c 1 Ion of .Vi-|HT-cent. ore are an follows:

—

rhnrcnal containing 73 i>er cent, fixed carlion 0.5
British Ooluuibia coal. .W |ier cent, fixed cnrlion 0J4
Oil-waste cnrlion. To (ht rent, lixed oarlion 0.0

In pi'oducinK from an on: oonluliiinu ."> jier cent. iron. :; tons ix-r horsi'-power year Is

estimated as a Hnfe fifcnre uiMin which to base calculations. On ore containing »l."i per cent. Iron,

L'.5 Umis iht horsf-iMiwiT year |irmlnctiiiu Is MssnnKil a safe figure U|>on which to l>n.se calcula-

tions. It I.S eviileiit from tlii' alidve that oiieratlng with a TM-iier^-ent. ore in a 3.000-kw. furnac<>

would give an annual pro<lHitlon of S,fKIO tons of pig-iron, while the annual production obtained
In a .'l.lKKi-kw. furntice with coiieeiitrated ore would be lo.ociO tons of pig-iron. The operation
of the fiiriiacc wonlil be ("iii'tinnims twenty-four hours' o|H>niliiin and wonltl be operated in three
shifts. The costs would be as fullows:

—

S6.]ii prr Tun f'oncftitratcd Ore (ll'i Prr Cent.
Iron).

KIcctric power, 0.4 h.-p. year at flti p<T
h.-p. yeiir $0 00

Irnn orv, l..'>4 tons at $fl.4.') per ttiu ... » SKI

('"111. '^j ton oluirconl ut ¥U 3 00
I'.TiMtriKles. 'JO lb. [mt ti>ii <>t nn'tul pru-

liucMl lit 10 <'<ntR a puiinci ;; 00
':ib"ur (i 40
Supplies 1 00
Plant and offire general expense 00
Interest on investment and deprecia-

tion 2 SI

Si per Ton Crudr Ore (SO Per Cent. Iron).

KliH'tric power. 0.5 h. p. yc:ir ut f15 per
h.-p. year $7 ."lO

Irnn nre, 2 tons nt $4 per tun
Coal. ',.j ton charcoal nt $0
ICIectrodes. liO lb. per Imi of metal pro-

diic-d at 10 Cleats a pound
LutHtur

Supplie*
I*lant and office general expense
Interest on iuvcstmeiit and depreciation,

'M per cent

H 00
3 00

:; 00
s (10

1 (Nl

5 (10

4 SO

Total $36 14

Tolnl Produclion, 10,000 Tons Pig-iron.

(iross earnings nt J."m per ton |o.'>0.000
Cost t.i manufacture nt !f;i(1.14 .'!01,4(N)

Total $.-59 00

Tuliil Pniiliirli,,,!, S.OOO Tom Piu-irun.

(iross earninus at *:!5 per ton $'JSO,(K»t

Cost to manufacttire at $30 312,tllKI

Oeficit $32,000

riiirf.- Ore iif $i..;o

Kl'clric power. 0.5 h.-p. year at $15 per
li. p. year |" .'lO

Iron ore, 1' tons at $1..'>0 per ton 3 110

('al. ' J ton charcoal at $0 3 00
Klcctrndcs. LHI lb. per ton <if metal pro-

duced at 10 o-nls a pi and 2 00
I-->lx'"r S 00
Supplies 1 00
Plant and olliie genenil expense 5 00
Inten'st on investmiiit and depreciation,

2(» per cent 4 50

Total $34 00

Tiitnl Pmdurti'in. S.OOO Ton:! Pig-iron.

Gross earnings at $.15 per ton $l'SO.000
Cost to manufacture at $:U 272.000

Net iirofit $K,(Kt0

It is from these figures very appareipt that it woiil.l be impossible to go into the pig-iron
manufacture using iineonccntr.it.'d ores: while operating with conci'iitr.it.'cl ores at $3.20 .shows
a reascnmbl,' return.

neficit $11,4(X>

ConcfBtro/rd Ore at $J.20

Kieitrii' power, 0.4 h.-p. year at $15 per
ii-p. year $0 00

Iron ore, 1.54 tons nt $3.20 per ton ... 4 03
Coal. ' J ton chnrroni nt $0 3 00
KIcctriMles. 20 111. i»T ton of metal pro-

ducisl nt 10 cents a ii..'iiid 2 00
I-alsoir (t 40
.Supiilies 1 (»o
Plant and office general expense 5 00
IntiTcst on investment and depreciation,

20 |)er cent 2 SI

Total $^1 14

Toliil Pn,<l,'ftion, 10.000 Tong Pig-iron.

(iross earnings at $;!,) per ton
Cost to manufacture nt $31.14

$,^50,000

311.4(N)

N''t pr.ifit $.10,000
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El.EtTHIt: STKfL-rVlNACE.
It *"uld wm as a loglcHl «rrnngen...nt In connection with the plK-lron fun.nce to ei.UI.IUban ok^trlc 8tee -furnact.. in which «,K«lal Ht«.| will I,.. „m..nf«ctur«!. Tbere Is no imx.lMllty

ut the preK-ut thno for nn Iron industry m, the I'hcIHc coast to coni.^te with KaNtcrn production

IZ^'-'fTh/"",?'
"' .?"''' " " "''" '"-'' '**""""" ""•» "™'""""' ^" '""""feture .peclal

h. tr^ / !1^ T •

"" "'"' "" ""'' •"""""*"• """ "" *"•' "'"""« """""trie* RolHK on
lu the West and with the shlp-l,uildl„K induslrlcM «r„wln« out here nt a pac-e, there Is an urLntnm for s,hh- al alloy stn-l and sm^.lal eUvtrlc steel «,«tln«s. The raw .naterlals f.,r the alloyMeel are availn ,1.. on the IMclflc coast an.l ,„uld l,e readily sn.elte.! and put Into ste..| product..The materia which con,es out of ,1... pls-ln-n furnace w.,uld he carried In a ladle In a molten
condition o the s«. -furnace, and h, such a umnner cnt down the n,eltln« cost and reflning co.tof the Hnlshed s(e..l product. It Is certain that Letter Hnandal success would he made by
^8 allInK an electre steel-furnac.. In conjunction with the plg-lron manufacture and a rolllng-
mlll than by oi)eratlng the plant exclusively on iilg-lron.

FKKao-.VLU)Y FlH.NACKS.

The three 30»)-kw. furnaces can he u.s,hI for the manufacture of alloys which conld easilybe used In the production of t.^-l. The o.K.ratlon „f .hese furnaces could he carried on eaidl.
In conjunction with the large 3,000-kw. furnace.

Co.Ncl.lSIONS.

The foregoing reimrt shows the following:—
(1.) That conditions In Ilrltlsh ColuniMu lend tbeinsrUvs well to the manufacture of pig-

iron under special conditions. ' ''

I ^V J?"'
^^^ '•""•«"<«f"l manufacture of plg-lr,,,, In British Columbia U dependent upon a

low-priced iron ore.

(.1.) That nntlsh Columbia holds hy virtue of its large supply of timber and Its deposits of
bituminous coal two reducing agents suitable for the manufacture of plg-lron

(4.) That cheap hydr,..electric isjwer delivered at a figure not higher than $1.- i«..r horse-power year Is essential.
t i uur e-

(5.) That the concentrating and sintering of concentrates before the ore Is ustnl in the
furnace is essential In the manufacture of pig-iron from British Columbia or.-

(6.) That a steel Industry in conjunction with the plg-lron furnace and alloy-funiaces is amore advantageous undertaltlng than a iiig-iron Industry exclusively.

Bk(KM.\K & I.I.1UKN KngINKKRINO COKI-ORATION.

(Slgiml.) J. W. Beckman. PrrxUlcnt.

Cost of M.\.NrRAcTiBiNo Feuo-siucon.
(Apixnitii- to Hiiktaan .{ lAmlfnn RviiortJ

In the foregoing repo,
,
reference is made to the possibility or utilising the furnace suggested

there for the manufacture of ferro-silic-on. The following tigures would Indicate the cost of
producing 1 ton of nn-tal and the returns which would Im- oWaliie.1 :—

I'ower at ifl."> per hors.'-power year
Quartz, i4rt> lb. at *y.tM) i>er ton
Coal, 1.210 lb. at $tJ per ton

Turnings, l.."(«( lb. at iflO imt ton

Klectrodes. (Ki Ih. |ier ton .rf metal at lit cents \h'V poutui
I>nbour

Supplies

Plant and otilce general e.\|>ense

Interest on Investment and depreciation. 2» ]«'r eeiil

fV, 00

7 i">0

(lO

10 00

1 00
.' 00

Total

The total outjiut of this |ilant would he
*67 71

alKint 4,(i(M» tons of .".o-per-ceiit. fcrro-sillcon per year
and. assuming that .--l-iK-r-ceiit. ferro-silicon sol.l for $1,-0 per ton. the net prolit would he •

fJross earnings at *l.jO iier ton

Co-st to manufacture at $ti7.71 iier ton
?(Ki0,O(iO

i;7o,s40

N'et protit MOO



L 82 BuBBAU or Mines. 1919

APPENDIX XII.

A NEW MKTIIOI) t)F mnniCMXlJ ELECTntC-FITnX.\l!E IRON.

The o|)eratlon of MnicllliiB nn ore of Iron for plK-Iron ineludcii two dlittlnct «tep«, which are,
however, carried out In the Knnie funince iiud to some extent slniultaneoufily.

The flmt step In nu.? of re<luotlon. In which the ore, coiiHlNtinK largely of oxlite of Iron, l«

converted into metallic Iron liy nieanH of cnrlmn or ciirlionaceous «««•». The necond step is one
of fusion, lu which the inettiliio iron, already fnrnieil, is melted and ln-comes piK-lron. The Kanxne
of the ore. together with (he dux. ix aUo nielle<I and forms ulag.* The flnit step can be carried
out at a moderate temperature of, say, 700° or MM)" ('., while the second step nee<l» a very high
temperature, say, 1,400° or l„";»iO° C, .^Ithnngh the tlrnt step can lie efTectetl at a lower tem|)era-
turc than the spomd, it consumes aliout twice as much heat, measured in calories or kilowatt-
hours, and it U this large riHinirement of heut that renders so costly the electric smelting of
Iron orex. That this Is practlenlly true will be made clear when I mention that a ton of steel

can be melted in an electric rurnacc by means of Ono or 700 kilowatt-hours, whereas aliout '2S00
kllowatt-liours are needed t.i produce a ton of pig-ircin from the ore.

In the electric furnace both steps of the Hmeltlng o|H>ratl(m are carried out more or less

imultaneonsly, ami at a hlcU leniperature: and this causes waste of heat and unnecessary
expense, particularly as the heat is iUtIvimI from ci>stly elertrical energy. The smelting opera-
tion proilnces a large amount of hot carbnnaceons gases, which in u simple electric furnace
escape ami burn above the charge. These eniwn may be utilized for heating and reducing the
ore, and the .Swwllsh furnace l.s provtiUnl with a large shaft for this purpose. .\ careful analysts
shows, howevi-r, that the most efflclent furnace of this tyi* is decidedly inelflclent from an
economic point of view : and we are led to consider whether letter results can be obtained in

some other way.

I have thought, for a long time, that greater economy cm Id be olitntne<1 by seimrattng the
two stages of the smelting process and carrying them out In separ.ite furnaces. The ore, crushed
to a coarse powder, would be reduceil to the metullic condition by means < f carbon in one funiace
using fuel-heut. and the uietalllc imwder would then be melted electrically. It appears that in

this way a jilg-iron of electrlc-funiace quality could Iw obtained more cheaply than by direct

electric smelting.

I'ntll recently I bad no experimental evidence In regard to the preliminary reduction of the
ore, and had intended to uiiilertake a series of experiments for this purjiose; but during the
last few months I have obtaliiiHl inforniation with regard to this point, which makes it seem
probable that the pr.K-ess can be carried out [iractically, and that a decided economy will lie

galne<l liy Its ii>e.

The p psslbllities of the process will be made clear by the following numerical discussion:—
The ri'dmtiou of niagiiellte b.v carbon will probably follow the ei|uatlon: Ke,0. -(-3C=

3 Fe -r L' ro -r CO.. Thl> niinlres ll.-..t:iMi calorics for til" rwluctlon of 1 kilogram molecular
weight of magnetite, or iW; calories per kilogram of Iron. This corresponds. If electrical heat
is usimI, to sdO kllowattboiirs per metric ton of luctiilllc Iron.

The heat reipilred to melt 1 ton of cast iron would l>e (theoretically) about 300 kllowtttt-

hours. but for the production of f Irj pig-iron there would be neede<l an additional 17."

kilowatt-hours fin- the production 4if silicon, or a total of 47." kilowatt-hours for the melting
oiK-ratioii. Thus in nmiid iiuinliers there will In' mn-dcil:- -

Kw. llrs.

Kor riMlncliig the Iron ore to metal SOO
Converting this Into ftmndry pig-lroii ,"iOO

Total 1.300

It will be noticiHl that I have made no siH'clfIc allowance for melting the slag. This is

be<'ause llic gangne will le practically eliminated by magnetic Ireutment before fusion, and
thus there will le .«c.ircel\ any slag to nidt.

• Ailirill.v till' Biioml stag!' Is iiiori- roniplliMtid thnn I liavc Indlriitnl. us llii> Irun In fuslun absorha
cnrlton jiihI sillcuu to form pi;; tnin. tlu' Klllctii Itsolf iMiug (t.rtxtil Iroin Ihr hillcii In the ore.
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In electric foriince* a working Pmolpiicy of at leant 70 por cent, can UKually be obtained,
and therefore we And ai tbe actual oiH-niMuK rbargea for the two atagea:—

For reducing tbe Iron ore to nii>tal I'l^)
'

J'or reducluK iilllcon and um-IiIiik the Imu '

\iq

Total
J 1,^

The total iwwer niiulri-Mipiit nbow* a decided ••conomy when couiiwred with tbe 2J50O
kllowalt-bourii that woul.l he niHKl.-d for tin- dlr.-ct (.melting „r tbe or«', even after niakhiK
allowance for the ciwt of cnwblnx, ninRnrtle tn-otniont. and double handllnu of tbe material.
The flmt or reduclnc »tngv can. however, he carried out by meiimi of fuel-beat Instead of elec-
trical heat without delniotliig from tbi. purity of tbe i.r.Mluet. Tbe oi)erntl.in would have to I*
carried out In xome kind of a nnilHcfunince, a» tbe rwluceil metal nnixt lie protected from the
air and from furnnc khm*. nnd tbe edklency of the beating fuel would conwiuently lie very
low. Aa. however, cheap fuel, nuch as wnwte woikI, c.in lie employed, this will not cnuw any
•erioua exiienae. Tbe bent tli.-oreticnlly needed for the reduction of the Iron oro Im «s6.()0C)
calories per metric ton of Iron: allowing i", per cent, efflolencv. this would mean 2 744 000
calorleH, which would Iw furnlKhcl l,y 0.4 ton of a low grade of ct.al. It would iii)i«Mir wfe
therefore, to allow for this purpow U ton of loc.il conl or an e.|ulvalent amount of wnrte wood.

Mr. Tromi and Mr. W. A. Imrrab have carried out a wrlw of exi>erlmeut» at lleroult. In
California, on the reduction of pure magnetite ore to metallic Iron. Tbe work baa been done
In a small furnace making a few iiounda per hour of reduced Iron. Tbla furnace «ng heated
electrically, and In tbla way an exact determlnallon could lie made of the heat that was supplied
to It. There was under construction at tbe time of my visit a large furnai* for the re«luctl.m
of ore which was to l« beatixl l.y means of fuel. Since my visit Mr. Darrah has been made
Buperlntendent of tbe plant, nnd this has no doulit Interfere*! with the pro«r,-ss of the experi-
ments. He has. however, written me the following loiter with regard to tbe cost of oin-rntlng
tbe Trood-Unrrab process. I assume that tbe liower-consumptlon used In this estimate Is deduced
from their small-scale e.\pprlmeiits. and that the other exin-mm refer to a plant making 100 tons
of metallic iron daily.

•• .Xoni-E Electbic Steix Compasv,
llEaoiiT. S11A8TA County, C.\l., f)ctober 2:ird, lOlS.

" Regarding the questions which you have raistHl. I have to advise as follows :—
"(1.) We bav<' made a very substantial success in retlucing magnetlte-lron ores to metal ly

beating to a moderate temiieratnre with earlioiiaceous reducing agents.
"(2.) Ileducllon begins In the neigbliourhood of 700° C, but in order to carrv the reaction

to completeness, as well as to minimisie tbe tlm(> requlr.-<l, we Hnd it expedient "to operate at
approximately hOQ" C.

••(.^.1 For a iH-rfw-t reiluction of particles the size of coarse snnd. with tbe magnetite ore
that we are using we Unci that three hours are re.|nlred. The Ume wjll vary eonslderalilv with
the different grades of ore, different reducing agents, and different temijerntures. I'owdered
charcoal is tlie most satisfactory ntlueing agent, hut. „f eoiirse. is n.it the only successful one.

"(4.> Total -HiKt IHT ton of iron priHiucl. making ample allowance f„r power fuel etc
aliout *!!>.

' Tbe costs are divided as follows :

—

Item. Cdpt por Ton.

.__ _

. TntBl fi.^t
liuiinllly ri'<iiihi<l

|

por Ton .if

Iron.

Power for drying and reduction
('linriiial

^i cent per kilowatt-hoiir
»'J.T piT ton
?.'! per ton

.^0 cents per ton

.'lO rents per t<in

1,200 liil.iwiilt hours
."i70 111.

2.700 lb.

|0 00

1 >n-
7 10
4 ].-.

II.iiMlliin' ninleriiils
ti!>

00

Iulcr.f<t iinil n.'prccintion, $20,000
Investni'iit

1(1
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** Tile abor* eiiat mar apiiMr ratbvr blab, ilriwndlna apun roar local eondltlona. It it, of

eoune, a direct molt of the price of «ocb oiatprlaU an reduclna oienti and Iron ore, wblcb

yon will note total cooalderalilr over OO ppr cvnt. of tb« entire coat. The power coat, jrou will

note, la leM tban one-tbird nf tiie total coat,

" I>r. Trood and I conaldrr It quite feaallile In nsliieo tbe Iron tiy oor proceea, and nielt it

•Itlier elMtrlcallr or after brltjaettlni In an opeii-brartli furnace. It la tben perfratly feoalble

to ruake eltlier plg-lron or ateel, aa tlie market may demand."
WItb regard to Hr. Darrab'a eatlmate, I may Klate :—
(1.) Aaaamlng tbe ore tn contain OT.H |ier cent, of Iron (pulillabed analyoUt, 3.700 lb. of

ore woold only yield about 1,ST0 lb. of metallic Iron. It would appear from tbla Ibnt tbe eatlmate

doea not refer lo a ton of pure Iron, but to a 3,<X)l>-lh. inn nf an Imtrare Iron product contalnlnc

about OS per cent, of Iron. Aa tbla In ahouC tbe percentage In foundry plg-lron, we nee<i only

tnerenae tiie eatlmate by about l!i per cent, to provide for tbe cbungp from tbe abort ton to tlie

long ton and for tbe mechanical loaaea In tbe rarlima operation*.

(2.) Mr. r>arnih'K ratlmate of I.Sno kilowatt-bourn. If IncreaKed b.v 1.% per cent., would glre

1,380 kllowatt-boun, n-tiereaa my eatlmate. baaed nn calrulntlnn. whn i:JinO kllowatt-bour*. We
aiiould for tbe preaent t.ik" tbe larger flgnre. wblcb Increaaea tbe coat by 00 centa.

(.1,) Tbe eatlmate ot ;i70 lb. of charcoal, Increaaol by I.*; per cent., comea to 6IIS lb. Tbla

Bfure la PU|iported by calculation from tbe equation I fiave ithnv^, and I am eatlmating on a
eonaumptlon nf % nt r ton of cbarcoal ; tbe coat of tbla In Brltlob Colnmbln will be only about 92.

(4.) Tbe remaining Itema nf coat mnat be Increaaed by a1<out liO per cent, on account of
tbe larger amount of ore to !« handled. Apart from tbla, I cannot check them In any detail,

but auppoae that they would be rather higher under Ilrltlab Columbian eondltlona. Tbe cbargea
aeem to be very amall, but It abonid be rememl)ered that the operation will he contlnnona and
meclianlcal tbrouglmut ; there will be no bard labour required, and tbe coat for labour, aupertn-

tendence, and maintenance of plant abould be amall.

Tlie following eatlmate of tbe coat of making 1 long ton of metallic Iron In the form
of powder by the Trood-Darrab proceea baa been prepared In view of eondltlona In Britlab

Columbia :

—

Coit of One Long Ton of MelalUc /rca, ufing Kkclrlcal Heat at Mi Cent per KUoiratt-hour.

Ore, 2.2 tona at $4 $ 8 80

Cbarcoal, H ton at »6 2 00
Power for beating, 1.3S0 kllowatt-houra at % cent 6 00
Cmablng materlala at .V) centa per ton 1 10
Handling materlala at ,'i0 centa per ton 1 10
I,abour and guiierrlslon 8S

Intereat and depreclallon 25

Total $21 00
In tbla eatlmate I have taken 2.2 tnua of ore InRteatl of 2 tona In order to cover tbe lo.ia In

magnetic concentrntlun which would form the first 8tep In the proceaa.

If fuel can be unetl fur beating In tbla n|ieratlon the cost will be further redn; d: tlms the
bent should ln' olitalnnlilc by the use In Kas-iiroduerni of H ton of low-<iuallty cnnl eostini. say,

M l)er ton. Tbe onxt nf lient would thus lie »2. nr at the nutslde Ji2..'>0, and fhe total cost of the
Iron $10 nr $17 |)er ton.

With regard to tbi-se flguros. I must state clearly that, although I have fnll oontldence In

Mr. l>;;rnib'N stati-ments, yet the oiM>ratloii nf the process must be dcnioiistratt>d on a working
sciilo and Its a|i|iiliMil>llll) tn I'-ritisb Coluuiliian ori's must lie sbown before a ciniiincrolal I'uter-

pris<» can he untli-rtaken.

I should also state that 1 helifvo thnt foundry plg-irnn pan lie nlitaineil. iinivonifiitly ami
wonnniically. hy nicltinii the Iron iniwdor wilb lluxos hi an fli>ctrlc furnac*-. It will ho niHfssur.v,

hnwiver. to coiillriii tlii.s iiolnt exiM'ihiU'nlali.v. anil also to asoiTtalii vvhi'tlur I ho suljiliur oriKlu-

ally iiresi'iit In rlic ore will In- ii-iiiovmI sullii-U-iilly woll hy tin- proimstHl protwis.

Tlie followliii: nstininte will glvo wiiiie idea of the cost of t ton of foniiilry Iron ohtalnwl liy

meltini; the redueeil imwder In an electric fnriiacc: -
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Cost of One Long Tim of foundry I'it-inm.

Rrdnon] niftRlllc iranrilfr (17 00
Klectrlc jiower, TOO kllnwnlt-lioiini at H cent 8 T5
Cbarconl. "„ ton nt |«l m
ElectMdM, 7 III. «t KV4 ceiitu 00
Kluxp* aiMl •u|>pllM '[

r^
Ijiliuur

2 m
UatmRempnt " "

| qq
intirimt and ovprbcaU ctanrttvs i go

T"l"l $27 («
Another favourable fenturp of tlir r.Mlm-tl..ii |.r.HVP» in that tbe im'tallle iM.»il..r ran be

nifltMl In cli-ctrle furnace* fi.r tin- pn iluclioii of uteel wltlh.ut the need of flr»<t turninK It Into
piK-lron. In tbia way one Ktep of the uxual priKesa 1< olltnlnattMl and electric furnare xleel may
be produced at very reiiMonnlilo Hitureii.

U>;bi<tiom or lmi.\ Ore »v IIviinoukn.

M bavinf n liearlnR on the aliove pr.<c««. I add a lirlef account of the niluctlon of Iron ore*
by nieanx of hydfouen. Mr. .\. T. Htuart. of ToronI,., Iiiv..iil..d an lni|.ruv.tl f„rni of apparatun
for tbe production of bydroiteii ami o.\M(eM liy the electrolysis nf water. In trylnij to lliid uxeii
for tbe h.v(lrfuen, he dlwoverp.1 that Iron ores, are ri-duwd to nietal l.y ineaiiH of hydroRen at
no low a tein .rnture un 7(K»° r. The i.r.Hi»« N very convenient, hwau-se tbe hydroftrn can lie
pame»l attain nd nfcaln throuifh tbe ore. wi that tbe pin U iierfecily utillxed. Such a procena,
however, would only he iNiMsMile if hy.lroBen nmhl he ohtalniil extraordinarily cheaply. To
protluce It hy electroIysU woulil need unusunlly clu^p elwtrie |iower, ami ilie ore eoiiid !«
imelted directly with Ickh iM.wer than would he nee«l«l to make tbe bydrouen and to carry out
the rcluction with Its aid. Tlw only condition under which tbe pn^-e*" could lie employed
would he If there were avalial !e dnrlnif ..IT ikmiU in-riods of a jmwer plaiU lartfe amounts of
direct-current power, which e-ould lie otilahuHl nt a very low prl<v. ami If. In nddlllou. there
was n satisfactory market for tbe eleetn>lytic oxyaen. so that the bydroKen mlifht he reitarded
as a hy-product. I must add. al.so, thai Mr. Stuarls exiuTlmenls were inaiie on liiemalite ores.
and It Is likely that magi)eliles may not 1m. reduwHl so easily or at w) low a temiH-rature. One
feature of tbe process which may iin.ve ini|iortant is that the hydroseii used to reduce the Iron
also serves to remove fn)W It phosphorus and sulphur in a Bas<'ous form.

SrtlX DlHKCT FHOM TIIK Ohk.

(A I'loiinH iliHcrHtiil hj/ i: T. SHiidrr.)

I conclude thla Appendl.x with an extract from a paiKT on "Steel Direct from the Ore."
which was sent to me n^cenlly l.y Mr. K. T. Snyd.T. of ChlcaKo, the Inventor of the Snyder
electric steei-furnatv. I <|uote Mr. Snyder, as I consider that his iovount is of interest in
conmrllon wllb the present lnve,iitfatiiin, hut I do not i-ndorse hi.- prwess or assume any
responsllilllty for his statenn<nts:

—

"To exi)o.se suHlcient surface for rapid r.Mluctlon tlie ore is crushiHl to "i or ',U inch in
diameter. From an on-storaije Um it is fed into a cyiiii.irical kiln In which the ore is dritnl
and healed to 70<i° ('. under oxidlzinii < liiiim. The sulphur contents of the ore Hill he
subBtantialiy eliminated in tliis preliminary roastinR. At 70<»° C. the ore falls into a rwlndnR-
kiln. in which It Is exrxisMl lo the iicti..n of carlionnionoxlde Ras, which reduces the iron oxidi
to nielalllc Inm sponae. This iron sixinae is .onveywl without ex|H>sure to air. ami while still
hot. to an alr-llRht eh-ctric furnace. Tbe ri^lniinf carlion-monoxide Ras Is Rcneraled in a Ras-
Iiroducer from powderwl .-oal slvinR a br.l uas low in carhon dioxide. At the iiart of the
reducinRkilu where the iron ore enters, tiiis -as leaves ili,. kiln with alMint the same com|M)siilon
as the ,-as leavlnR the (op of a t4««t-fnrn.i,e. fart ..f this r.is pass's Into the roastlns-kiln.
where it is hurned with air from a fan r.. funiish the heat rei|uired to raise the ore to "(10^ C.
before it enters the redwiii«-kiln. The l.alance of the sas from ll.i> redncinR-kiin is hunied
under a i)oller. and with cl»e tttmni itu' neivssarj i».w.- Is prodncid for tlie electric-smelting
furnace. Hy a fortunate e..im'i*we the amount ...t Ras uvailahle is .somewhat more than tbe
aneuut seeded liy tbe ehwtrlt funian>.
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"Tbi* amiBiivincfit of ranlpamt nwvt* tk« ibm> fuiulHiDpnUI ilinievlllmi of thi> carilvr

niti-iiif>tii In make *t»el dlrrcl from orr, iiih) ri-taliw tbi> limit romntrrctal mlTantagiHi of tb«

dlnvl iiM'liiud. n> Ibr u-K- uf Un* iirf III nitdtitic-kllna, wbicta I i><b vxihim* tbi> »n> to tbe actlnc

gBMw aud lit the Kaiii* liuu- nmvvjr II, lh«» ilinktilly i>f K<-ttltiii lli>' Iron iimiic' nut niiil Irupplng

Ibe gai I* uiadf. I'flKy i<y the hiw pmuiun' r«<ialriil to |ia»> lb<> sum" Ibruugb ibe kllu. Tbc
electric fnniaee nn-IH th<> RiHrnve wltbtnit <'Xldatlnn iiimI I'liiuliuitni tbe aeeoiid dilflcultjr, Tba
uae uf a prebeatliiK kllii wblrh li M-ii-irati' from tb<> rt-liirlnit-klln nutkvii It piMHilt>le to mnoT*
tbe rmliioliiit gnien troin coiiturt wllli ili<> nn- lipfnrt* lb< Kim la rooled to a ti-ni|M>ratitri> at wblcb
earbon-dviMMltluii Ik'^Ihk, and rurlll)<ll^^ i «|h>iiiii> ibiit H iiractlcHlly fn>e 'Mm carlioii nod r>tiiSf

to melt dlri>ct to xtcci A« tl<>- n-diicti.ii l- )>iitlri<ly i riirlioii-iuiiii<>xl<l« can, ii' millil cii 'Imid

comlDK In contact wllb llic orv, the kIIIc:!. |ili(M|ib(>ru!i, iiml tltanlniu In tlu> iire iir<- not niliiL-ed.

lint remain In their urlKliuil fiiriii and uii' uirli'-l In tbe iilag In tbe diN-lrlc runmo-. •nlmtnnllally

none of tlKiii eiitcrliiK tbc «l>'«'l.

"Comi'iintl with the dlri'Ct nu'lluMl i.f •iiielllnir "ii '>ri' with flwtrlclty. tlic kiln nietbod.

wllb eUvlric-furiiHr<> lliilnhlnK, hn* the nilvnntnKo uf it ich l(iwi>r electriciiiiwcr conHumptlon.

Tbe kiln iiietbnil iih«mi itlNi klliinalt-hours iht ton uf Htn i I'rmluctHl for all |i(i»<'r |iurpcHH>a. Tbe
dlri>ct pliTlrlc KiiiclllMt; nH<>H '.'.1(11) kllowiitt-bi'iir' for t - t>liH'tr>.' Hiiioltlnit |ir>i<liM'liis pig-lron,

and TiDO kllowatt-biiuni fur iln' •lt>clrlc fiirni -i- oimtmIIihi of rlinnciiiK llic eln-trlc plglron to «teel.

When tbe weU'ht of the i'IihM rnileii for thf piitlron fnriiiiri' ;ire liikcii Into iicmnnl, and tbe fact

that the kiln iiK'tliuil iim-m cliurcoal from ln'ls!i anil IcnveM, ttie tot il iivcruKi- of timlier requlml
fur lioth mi'tbotbi Id ii|>|iroxlinatply the name. A priHliutlon of 'Si tuna per iliiv n^iulreo I.IIUO kw.

of [Mtwcr plant fur the dlri-ctKl.-el iiii'llioil. anil .'l.iitiO kw. for the elwtric pin-Iron iiu>tbod. The
dllTcrcnoo In tlii< luvcKlnient ciwl for iNiwcr-plniit ciinalrucllon la '** ix-r ci'iil. itri-nti-r than tbe

total coat of the kiln plant, cxclualro of lt<< laiwrr plant. If water fi>r laiwer U iivallulilo without

coat, tbe burden of tbe InTealineiit coat reiidera Ibe ' lectrlc plK-lroii luetbml non oiininierclal In

coniparlaon with the dlrect-aleel inetUiiil.

"The pooiHiuilc ndvnntiiKea of thia melluMl are :
-

"(I.I Tbe uae of Iron orea of Inferior cuiniioaltlun. Hulphiir la elinilnnted In tbe pr Uiiilnary

rniiatlni;. Silica. |>hoaphonia, and titanium enter the slag.

"(2.) The uae of fuel of Inferloi' ipiallty. .Va tbe fuel la l<nrne<l In a priMliieer In puwdereil

form, raw coul, coke, or charcoal iiuiy he uaed. Sulphur In tlie fuel enters the r>'<luclni; gas na

Kulpbur-nionoxide una, which la without action on the Iron at the temiieraturea ukihI. I'owdered

fuela arc In rellnlile uae with n>h na blub aa 2(> iH>r cent.

"(.!.> The proiliicllon of steel of electrlc-furniicc quiillly. Tbia la auliatanl tally higher In

lenalle atrenulh, ela^lli- llnll^ |H'reentaRe of eloniintloii. and resiatiince to abock than la Iteaaenier

or oiHMi-heartli ato'l if tlio sMiiie iiiialyMla.

"(1.) The rceiivery of n hiish jwriiMitage of the Iron In tl re. rracllciilly nil lite Iron In

the ore pasaes Into the ateel, aa the electric fn'M^'ce nielllnir makes it iHiaallil" iiiiil the pr'idiictlon

of koimI ateel niakea It necessary to proiliice a alne aniistariti.ill.v free from Iron. With tbe

present liIast-fHrmice, open-hi-iirth or lleaaeiner eoinlilnatlon. fn.iu in to 1." per cent, of the Iron

In the ore Is lost In the ahiKs pioilnceil.

"(.1.) Kxlstiii^; methods use almut 1 ton of coke in the Mast-furnace (ht ton of plg-lron.

Tills colie reipilrea for Its prudmtlon 1^ tons of raw coal. To turn this ton of plij-lron Into

ateel riKjulrea an additional '.-i ton of nuv coal liurnt In cas-pnslucers. This la u 'otal euiiaump-

llon of 1' tons of raw coal per ton of steel produced. The dlriH-t methiMl. Inclndlii); the gas for

electric power anil for roasting, retpilrea 1 ton of raw fuel. .\a the fuel Is used powdered. If

charcoal Is lundo the small twigs and the leaves may lie cnriioiilzed ns well as the larger pieces,

aubstantlally douliling ti'e atiel produced per acre of timlier.

"(0.) Tbe capital hnestnieiit. Including electric power plant, is alaiut two-thirds that of tbe

Mast-furnace. oiaT-hciirt'i comMnatlon for the same output.

"(7.) The pri.hietlon cost iK>r ton of stei'i Ingots Is ationt SO per cent, of the older practice.

"(8.) riants for small production are practical with 'he direct-ateel method, outputs as low

aa 2."i tons jier day liclng etflclent.

"(0.) I'rixluction may lie stopped or started in a few r.nirs If necessary to nii-ct market

or traffic cunditluns, without plant deterioration, and without tbe prrcLriiun of considerable

quantities of lower-quality product.
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"(10.) A- «h« *iol,,im.Dt I. low. llu. enllr* plant may l« iMT.rwU by tr.vHII..« cnn«

Mkiii VI'I
^' "*"»*;•","" "• »"""•'' '"Htanlcal. tbe .uKmnt of l«l«,„r r«,nlr«l I. ,m.ll.»klll«l III hour nxiulrnl (iiily for u|H>rTliUm.

.. «",'rl.u' .r '"^ f«"l>'«»«'"' "»"l !• low and no lar... .,n«nll.y of m„li.,, „,atorlal U heM«^«^.i.«.. lb* ..frty of „p,r«.l.,„ I. materially greater II..., «.,h the 1,1«., f,.rm.-e« «...l opJ!,

APPKNIHX XIII.

Al'XII.I.Vnv INDI'MTItlRM.
I., view of the llu.l(«l nmrket for foun.lry |.l«.|r»., lu llrl.l.h Col.i.i.Ma. I. «lll l,.. e,m.ntlalto make other pn,.|..<-.,^ «, ,., to iurre,.«. the on.pat of the ,.1...... Kor tbi. ,.,,r ,„ „.|.ll,lon„I

ZZn, "'"•-"•;""''"'-'-' ' ""'"•• '-<• fi- - e „„.|,„, wlti .,'eel ^-^ ! o ."
|.r.K,.ello., of .,„.,. Ferro-Hllo,.. .ueh n- f.Tr,. -Illeo,,. fern..M„„,«„„e»... „„.I f..rro.rhr.,.„e, o,.„
"'"" '* "'""'• '" «" •"<""" "'"K •"«"• TlM... nuxlllary lml„.,rle. „.„ „,„v Ln-re "; The«em.n, o„.,.„t of the |.l....... .1,,,. re,l„rl..«. |,ro,«,rllo„.„oly. 11... „ver ..I .hnr«..,.'l.ut ..re then-Mv., likely h. ylehl a hUl.er ,,r,.m ,h,... „.,. ..nnluell. f ,,!« In.„. Tin. ,.ro,l„etln„''f e ^ma..Ka„e«. ..„.| f..rro-..l.ro...e l„ u. e.«..rle f..r....oe .!.,« „ «... „ .,.,.,„y „ „, .: . .^ ^"^^
an.l of ehnmil..,,,. ,M„rt« U r.„„lr..U for the |,ro,|.,o.l„n of ferro-KllU^ou.

"nng..ue«,

f'('rro-M//«//».

.h 'X' "! ","T"'"'
"'"' '*"""'"•«-' '•..re l,.«. fur,.l,hn| |,v Mr. W. f. Uoh..r..o„ withho follo«l.,K ..fornm.lu... whu-h l,..llea...M that there «,.„M I s,.llU.le„t »„|,„ly of . Jof^ene ...e.nls of ,. „,.„., s„l,„l,,.. f,.r the „r.,.|..Hlo„ i„ el....rl.. f„r,u.. r f-rro u.a..K«..e«e n.

A.rr....|.ro,.„.. liu,-,rt« f.,r the ,„o,h„.,l,.„ „f fervo-lll..,,,, .-a,, ,.No l,e ol.taln.nl.

7*<' rufji' iluiigani HI Hmuii.

i/,i„„t h„ .1. '/. /,««(/(..//. U'Mhirnt ;;«»;«,,,. //, i-,;,/«a. ./.<«,. /.-.jn.

/irpoff o/ .|,»n(/, 6tf tk>' I'rovtiwM (hwernmml .Ummr.

Nample. lVicrl|itlon. MttnKiti)<>.tf

11075
[
Mit.iKii.iini' iiri' sai'kt'd for uhliinipnt .

.

11(1711
;
(ieiiiTiil »iiai|)le. (JumiM, ore fur shiii-

Dli'.lt

11(177 (iiMiTal «iiniple. dumpit. ore for nhip
'

nii'at

1107S (oneriil »iimple ore hi-pl.-nv. No. \i

(li'pii»ii

11(17» .S.iiiipli. hiiEh-srade, No. 1 ili'|)o«it . . .

.

1 KISO t Iv.rlinr.l..n nj.rt
IKWl Iron oxiile iiiiili'rl.rinic

IVr Ci-nt.

.u..-.

.•17..-.

.•MI.7

:»).(*

17.J
11.7

ptl'O'U".

IVr One. Per Tint.

L'J.lt

Truees

Xiiliiliir. Iniolubli'.

I'.T Cent. ' IVr Ceai.

0.1."1 0.%S

(Sliriied.) 1\ E. WuirTAKKB.
Ripiiit oil thi nrc-ili ii'i'il tin Mr. I.ninjlifi.

"The pro,K.rtv. oo,,siMi„B .f te.. ol,.l„,.,. Is ,l.„at,.,l at a .Us.aa.-.. „f soven ,„ll..s frn,„ Kaslon.Hl a.IJolnH the K«»lo & Xaku.p |„a,.el. Ih.e of the Canadian I'a.ill,. Itailwav
•• The an,,,,, was stake.! U \. C.rl... .,f Kaslo. I„ l.,17. a,„l alll,o„«l, th,. o,v is freelv evpo,..l

alo,,R the ol.l K«slo-.SI.„.a,. «:,K.a,-ro».l it es,.a,«.l „.,..„tln„ f„r ,,.ars. ,1,,.. „„ „,.,„,t to the l-,ek
Of kin.wledtfe of the charact.r at,d ooim.ierclal vah.e of ,!,. .lei.osit. In Fehra.rv litis th..
property wa.s I o,„le.t l,v the oriKh.al owo.ts, .\. .1. ,:urle a„d A. (i, U,r.o,.. t.. r.X.'v. B. Millard
or ?*iK)KBnp, *
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" Seventeen men are now eiii|ilo.ve<l and cunHlderable itrogreiw bag been made during the last
month In developing and winning the ore.

" Character nf the Ore.—TUe ore chiefly coiinigts of the soft lilack or brown oxides, which
may be clumlfleil a» Wad uianKaiiefie. while concretionary psllomelane, though In evidence. Is Ie»«
frequent In occurrenca

" Ore Orcurr<mce.—At the Xo. 1 dcpoiiit the ore forms a blanket depoHit over the Rurfnce of
the flat, the average thlcknexH of which b bard to arrive nt, for Ita distribution l8 uneven and
Irregular, but can safely be taken as not exccetllng Inches.

"From where the bill rises almve the flat and for about .10 feet up the gentle slope, the ore,

which (x-curs underlying a few Inches of soli, shows iibiiut an average thickness of l»/j feet and
appears to be of higher grade than that on the flat.

"At the Xo. 2 deposit the occurrence Is similar to that of llie No. 1, but app<-ais to be more
uniform and to contain a greater tonnage.

" This deiioslt has not be«Mi mined .vet. and Its urea is less deflnltely outlined than that of
the other. In an Isolated patch nt about 120 feet cast of this deiswlt a snuiU surface cut shows
a 2-foot thickness of blgh-grnde ore dlpiilng sllgblly under a covering of about 3 feet surface
wash

; nt this point a nice tonnage may be developed, but no work has betn done to determine
Its extent.

" Oco/o.w.—Underlying the niangiinPS(>-dcposlt, a layer of about l\ Inches of soft material
stained with oxide of Iron Is cnciiuiitfTcd. and under this n greenish clay containing pebbles nnd
lioulders of what Is known locally as the Kaslo green schist. .\o attempt has l)ecn made to sink
through the clay, which forms the floor of the deposit. Judging by the rock-exisisures along the
railway-cutting, the whole area Is underlain by schists and slates, which have a dip of 33 degrees
and a strike of X. 10° W.

" Orifiln of tlir Depiiait.—Tlie primary deposit of manganese probably owed its origin to

deep-seated springs arising from a body of intrusive magma. These watei-s deposited their

burden of lime. iron, niangnnese. nnd sllb'n in veins and veinlets of the country-ro<-k. During
subsequent erosion and oxidation llie manganese has liccii collected by surface waters and
redeposlted on the benches nnd gentle slopes of the hillside.

"The Iron, being pre<iiiltnteil lirst from solution, forms the lower layer of the deposit,
while the Ilnie may have been an Inqwrtant factor in bringing about the precipitation of the
manganese.

"That this secondary deposit is of fairly rec<'nf origin is demonstrated by the fact tliat

It overlies glacial drift. The calcareous sinter which is Invariably with the manganese, and
generally overlying it. no doubt owes its origin to deep-seated springs, of whicli there are still

a few active ones in the vicinity.

" Uiniun.—The ore l>elng soft is easily mlm-d by pick and shovel, but great care has to
be exercised In obtaining a grade suitable tor sliipment, and a certain amount of sorting is

necessary.

"On account of the ditficnlty in getting cars, no ore had been shipped up to the time of my
visit. It was the intention of the owners to sliii> to Chicago.

•' I'riccK.—The prices which were recently fixed In tlie Inlted States range from .SO cents to
$1.30 iK'r unit for ore containing from '!.") to ."4 per cvnt. nielalllc manganese. (Refer.: Kng. d
ilinini) Journal, June 8th, page 10."."..

i Freight rate to Chicago, $11.20 jx-r ton.
" Samphn.—Xo. Ilfi7.'>, taken fnim Mlt» .«acks for shipment: Xos. IKiTti and 11077, general

grab sample of all dumps of ore, containing 110 Ions; Xo. 11078. sample taken from a number
of test-holes on Xo. 2 deisisit; Xo. 1107!'. sample across l.->-inch width of high-grade ore, Xo. 1

deposit; Xo. IIOM), sample of overbin-don reject; Xo. 11C8I, sample of oxidiztHl material under-
lying manganese.

"Estimate nf .lrailal)Ie Ore for Sliiiiiinnt.—Kslluiates of ore In-place are based on the
assumption that 10 ctibic feet coiial 1 ton.

Tons.
Total ore in Xo. 1 deposit 7,30

Less extracted 1(50

570
Total ore In No. 2 deiwslt ' §35

'fotal 1^405
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"On account of the Irregularity of the deposit and the unsystematic way |„ «hlch It hn.

a^V'a'^d'l!?- ?.' t'""!r ':
""'"' "^"^ "° *'"' """"'" •"' "- »-« exZt^ fr var.ouareas, and where the deposit showed roKuIarlty, upon the cul.lc content.

Conclusbm.—So far the only bodies discovered that mlcht be considered of .•„n,n,»,ni.importance are the Nos. I and 2 deposit, „s .hown on the plan, and a^h!. S hefe are^n^indloitlons In patches otrtlying these areas, at the present time there Is not enough oM^allow one to make an estimate of the possible ore which may or may not exist ., "u r a fXrln^

"(Signed.) A. G. Lanoley.
" Resident Einjin,,'cr:'

Uangancfc Ore from IJlrki&n Claim, Cotcichnn Lake.

Son.plca taken hy Mr. Turner, Auijunt, lOtS.

''«'""' °f 't'SOf* >>y the Provincial Government A»»aycr.

Sample.
I

Manganeac.
| Insoluble.

No. 1, 4 feet

No. 2, 8 feet . . .

.

No. 3. 5 feet

Second Jens

Per Cent.

1S.3

55.0
32.8

37.0

Per Cent.

60.."!

11.0

4.-).l

38.a

Phosphorus.

None,
\iine.

Xnue.
None.

(Signed.) I). E. WmTT.\KEB.
Mr. W. F. nobertson writes:—

August 14th, 1918.

Kai,;:;a^-a= --;::-—-rr:ri-r^^
Slbly^pTo rootonsr

""""'" "" *""' " ""^' "' '^' «™"^' -'""" «'''^ '"«^-- -"

Deposits of Chrome-iron Ore.

Report o„ Deposit at Seottic Creek l.„ R. ir. 77.o„,.o«, Re.i.lent ICnpinerr, Kamloops
May 10th, lOtfi.

S^Zle V^f^
~-^ "'^ "•"^- ^'='^' •"'" -^-2 P-r <•"". silica.Sample 11701 24.0 per cent. Cr=0, and 3.-.0 per r^nt. silica.

//. Sample from Heottie Creek supplied hy l'n,ri,„,nl ili„.r„l„,,ist. July, wtX-

Vo" a' 1^- ^**-' '"''' '*"^- ^"'^^ *" -"*•"' l'^'' "'"f- 'hronihuu.
;."• f' ^•pp f ••"• P^r <^"t- C>-..0, or 20..-; „or C'nt. cl.ron.l.nn.

Mr. Robertson Informed me that there was aa ample supply of this ore.

///. Sample from Juno Claim, Bin Sheep Crefk lunnll^.i r... n n i.- , . „
E'Wineer, arand Fo,ks, July, WIS-

'^'^
" ^^ "" ' "''""''• ''"'"'^"'

*^""""'' ""^ 36.0 ,H.r cent. CrA or 24.0 p^r cent, chromium.
PBonicTioN OF Ferro-vli/iys i.v the Electric Kurx.vce.

f„r,'"r
^"""""'^ ""**^^ °° t"^ '•^'""^a' requlnMncnts and the cost of making fcrro-maugancscforro.chron.ium, and ferro-sMlcon are based on infornmtion given me by Mc^sr, I o [n^nn „n i

po«er and electrodes In some cases with those given in a valuable paper by K. AI Keenev " The
"

8 m^^^h^.^of ^b"7""-7
'"

I*""

'"'"''"= '•"""'"••'•" ""'^'^ was'pLented at oSept'emLr1.J18, meeting of the Amerlciin Institute of Mining Engineers R.H.i.-M.nn „„.i t . .
,' „

'*'^'

refer In most cases to the operation of a 3,00«-k,^. furrand'lr .rere/r111^
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allowance for looreaRed coniumptlon of power, labour, etc., Involred In the propoted uie of a

fnmace of only 300 kw.

Ferio-manoakehe.
t

Thia la made by ameltlng In cd electric furnace a mixture of manganese ore, ateel turnlnga,

lime rock, coke, and chnrcnal. For the pitnluctlon of a ionK ton of 80-i)er-cent. ferro-manganeve

from an ore containing 43 iier cent, of manganeoe the fol'owing amounts would be needed, nslng

Beckman and Linden's figures :

—

j ,^

Manganese ore 4,700

Steel turnings 300

Llmo rock 1,010

Coke and c-liarcoal 1,400

(B. and L. give petroleum coke 1,125)

Electrmles 100

Power O.S horse-power year.

A small 'iigle-phasc furnace of 300 kw. would turn out nlraut SOO tons per annum, or 1%
tons per day, which would be as much as could be utilized locally.

The fallowing ostiiuate of the cost of 1 long ton of ^O-jicr-cent. ferro-manganesc Is baaed on

Information supplied by Messrs. Beckninn and Linden :

—

MaiigiiiM'i'o ore. 4.700 lli. nl »1'.' per net ton f CS SO

Steel turnings, :100 lb. at $10 per gross ton 1 30

Lime rock, 1,040 lb. at }i3.50 iier net ton 1 W)

Coke and charcoal, 1,400 lb. at ?S per net ton 5 00

Klectrodes, lOO lb. at 7 cents per pound 7 00

Tower, 0.8 horse-power year at $1." imt horse-power year 12 00

Ijlbour 8 00

Maintenance ."i (W

Supplies 1 50

Plant, general expense 3 00

Office, general ox iK-nsi' 00

Total ?110 00

H. M. Keeney states that the power-cousuniptlou varies from 4,000 kilowatt-hours i)er long

ton In a 3,000-kw. furnace to 7,000 kilowatt-hours per long ton In a 1,000-kw. furnace, which

would corn-spond to 0.72 and 1.27 horse-power years respectively at Ki per cent, load factor.

He also states thut the electrode-consumption is high, ranging from 130 to 250 lb. per long ton

of the product when using amorphous carbon electrodes. These results were obtained when

smelting ores of about 39 per cent, of manganese, and with a consumption of about 1,300 lb. of

" coal " per gross ton of product, and about 3 net tons of the 39-i)er-cent. ore; the recovery being

about 75 per cent.

From other sources I learn that the regular practice in a ferro-alloy furnace of 1,500-kw.

over a considerable period has been as follows per gross ton of SO-pcr-cent. ferro-mangnnese :

—

2.5 net tons of 40-per-cent. ore, costing .SO cents per unit.

720 lb. coke at J5 per net ton.

720 lb. charcoal at $20 per net ton.

es lb. graphite electrodes at 12 cents per pound.

O.OC to 0.S5 horse-power year of 85 per cent, load factor.

The ores available in Britisii Columbia appear from the foregoing reports to contain about

40 per cent, manganese, and comparing the various figures given above, I conclude that In a

300-kw. furnace 1 long ton of SO-por-cent. ferro would need about the following :—

40-pcr-cent. manganese ore. 2.7 net tons.

Coke and cliarcoal, 1.400 lb.

Kleclric-' power of >5 per cent, load factor, 0.9 horse-power year.

Carbon electrodes, 150 lb.

Lime rock, I.-IOO lb.

Steel turnings, 300 lb.
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would" eT'lTow,!-
""' "' ' '""" '"" "' '^'"'^"'- '"--"'"'^"'^ "»-« o„ t..e«, fl«,„^

Co«< 0/ maklna Onr Long Ton of SO-prr-c,,,!. Ft,ro-ma,wani,c ,rllh ttS Potccr
in u 300-kir. Fimmir.

40-per-cciit. umngniipse ore, 2.7 net tons at »2r. . • ,7 -,

Steel turnings, 300 lb. at »10 per Br<«s ton
, J^,

I.lme rwk, l.fjOO lb. at »3 iwr net ton [ 00-
Coke and cliareoal. 1,400 lb. at fs jK-r net ton ..

'
,'0

Kle<trod«'», LW lb. at 7 cents i.er i«>un(l ,1 L
KbKtrlc imwer. 0.0 liorse-,>ower year at HI.'. vi r..
IJiliour •.

^^/*'

Malntenanre
] !J

""

Supplies " '"*

' *^
.» n(i

riuut, Reneral e.\i>ense ."

Oflloe, general cxpen.<!e n nri

Total ~
.
~

If the power were to cost 0..'. cent per kllowatt-bour.' the cbarsefor Vhls'lten. «„um be—
0.!» liorsepower year (O.W I..K.) at !!!27.70 » >-

(M>And tbe Unal figure for tlie cost \r' ,.loU Ji5

SlLICO-MA\G.\NESE.

In steel-mnking It Is usually ne,e.sary to add ferro-uu.nganese an.I ferro-slllcon to obtaina sound product .\s nmnfanese ore« usually carry a considerable amount of silica, It Is

^sTr 1
":„'•""'"',""« "> «'"™» '-to'"! of '>-'««i"8 It off wl.U Ihno: thus obtal ,lng aslllco-splegel" con.alning lo.b nmnganese and silicon. The following estln.ate. base^ onnformatlon fron. M.^rs. I^cknmn and Linden, gives the cost of a 1..,^. ton of 11

"«
con an"

"40'' ""
f'"'

"""'"• ""^ ''"' '""' """«""-- ""^ « l^^ cent, carbon. Theorecontains 42 per cent, niangane'o nid costs $-3 per net ton.

Coi,t of makim, One Long Ton of ^ilico-^^iegcl trllh $13 Voiar in a Lar.jc r,mwrc.
.Manganese ore, 2.140 lb. at !|!23 per net ton ,.,. ^
Silica rock, 400 lb. at fj per net ton '[[ "

^^
Coke and charcoal, 3.2<IO lb. at JS per net ton 4 ^o
Stwl turnings, or* lb. at $11 iut gross ton 5 00
I'ower. O.S horse-iwwcr year at $15 .........'. 12 00
Klectrodes, 00 lb. at 7 cents per pound ......... '

"o
Labour '

~

Maintenance „

riant, general expense .. .^.

Office, general exi>ense ,

'I'olal ^r^)
I have no figures available to con.pare with this, but Increasing VtproportloimMv with that

for ferro-mangnnese, on account of the sn.all size of the furnace, would give a .ot;i of about?So per ton with Jl.j twwer, < i>er ton with O.r.-ccnt power.
A highor-grade alloy ml; .e the following composition :—

Manganese Percent.

Silicon
'"

, 20
Iron

Aluminium

Carbon

The following Is the estimated cost of making l' long' tonot this a'lIojV based on Beckmanand Lindens figures:

—
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VotI of maklnff One Long Ton of lligh-orailv t'lHm-manoanctc \rilh $13 I'otrcr

in Large fiimoce.

ManRaiiptie ore, 3,200 lli. at f20 ver net ton flO 00
Sti'Pl tnrnlngii, 440 lb. at |10 iier Krom ton 2 00

SUk-a rwk, :JM> lb. at W i>er net Ion m
Coke and charcoal. l,t<no lli. at fH iH-r net ton 7 20
Klcctnxles, 100 lb. at 7 cenlH per imnnd 7 IX)

Tower. O.S horse-power year at $13 12 (K)

Ijiboiir 8 00

MnUitonanoe 6 00
Supplies 1 ."iO

riant, eenernl ex|ienxe .1 00

OlUce, general exjtense fl 00

Total ?02 ,'i0

Inereaolng thin total to eorresponU with the n»o of a Kiiinll fnriiuoe. we get with $1."> power

atiout flOO iH-r ton, and wltb 0..'>-cent |iower aliont $110 per ton.

Fkrbo-ciikomh'M.

The followli >«tlnmte, banecl on thf figures of Ileckman and Linden, in for the pnMluctlon

of an alloy of the following oomiHwItlon :

—

ivrtvnt.

ChromUini 66

Iron 28

Carbon 5

Slllcvu 1

The ore Is assumed to contain :

—

j.^^ p^^f

Cliroinluui 31 (CrjO,, 45 per cent.)

Iron 12

Silica 12

Magnesia 10

Coat of makiny Ihic l.onp Ton of Fcrro-chromium tcith $13 I'oircr in Lanir Furnace.

Chrome ore. 4,T."iO lb. at ifSr, iier net ton $ So 30

Si. el turnings, 100 lb. nt $11 per gross ton M
Coke and elmreoal, 1.2(10 lb. nt $S per net ton 4 SO

Tower, 1.2 horse-power years (O.S5 L.F.) at ?lo IS 00

Klei-trodes, 100 lb. at 7 cents per pound 7 00

Labour 12 00

Malnteuauie 3 00

Supplies 2 00

Plant, gciiernl e.\i)ense 10 00

Office, general expense 6 00

Total Iir-O 80

In a rectMit paiier (September, lOlS) R. M. Keeuey discusses very fully the production of

ferro-chromium. .nnd tlie following notes are based on his paper: Ferro-cbromium can be made

of varying carbon conleuts, usually between 4 and S per cent. If chrome ores are smelted with

an abundance of carbon, the recovi-ry of chromlrm is g- >d, being W) or n."> per cent, of the amount

In the ore. but the ferro will eontiiin about s jicr !<: of carbon. If. ou the other hand, the

supply of carbon Is restricted so as to keej) tlu- carbo i below C |ior cent., the recovery of the

chromium will lx> jioor, aliont 70 or 75 per cent. The recovery dei)end8 partly on the richness

of the ore, and when Ibis is below 40 iwr cent. Cr.O,. the lecovcry Is low.

American ores from Callforida and Oregon are reported to contain as- a rule from 40 to 45

per cent. Cr.O,. The ores from Scotty creek. In British Columbia, appear to have in some cases

40 per cent, of Cr.O,, and therefore to be rather |)oorer than the American ores. In making

C5-per-cent. ferro-chronie there would be needed iier long ton of the product :

—
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ore. and In Iar«e lun.aT nK"u!^^VlZT l"^ T "'"' '* "' ""' ''"' """'•Brn.t,.

ra<-tor corre«,l.,M ... 1̂ tl/^werm^ " *"' '""""'' "" """ "' '" '""^ "'"• """

the proJuot.
• " "'"* '"" '•"""'""l"'"" to be 1^4 lb. per long ,«„ of

For the prcNluctlon of ferro-chromluiii in a »mall furnace of 3.10 kw i, „.m ..« -., '
. . .the more connerviillve Heures ,<t Kwn^v n.,.i ..-i„

"'"i-l oi ^ni kw. it «iii be Hiifer to take

-nd Linden, which I huvo ir^ dyTnm;Z a me"V'^
".e re„,alnl„K Item, frou. l.«>Kma„

we obtain the followInB e«tlmate^_
"" '*'^""' "' "«' """"" "«^»''' »' "I^'ratlon.

C».« of l'r^.c,i..nofO.,c ,.„^ Ton u, 6r..,.r.rn,. Frrro-Cromiu.. .cHH .,„«„, « ,e,- Vcn,CarUon from „« Ore of ^0 p,r rent, frfi, in „ Fu,-„acc of 300 K.r
Chrome ore, 0.000 II at |30 per net ton ..^ ,^
«teel turning, 100 .t $11 per Rros*. ton

' 1*
Coke. 1.3.-.0 lb. at / .... net ton

""

Power, 1.4 hor»e-,K,wer yeara at lir. ,*r hnr^e-i^weryear' :.::;;: o" ^Electrode*. 100 lb. at 7 cents per i«,und . . .

.

'l^
labour 7 vO

Maintenance 12 00

Supplies .............
''*'"

I'lant, general expense
,

' " '

"

^ ^
Otilce, general cxiienRo . .

10 no

6 00

Total

"
''tZ''mZ\!'-^

"""
r'

""""•"'"b--"'- thechargefor thU Iteni wouid be"-""T.iOO Kllowatt-hnurs at O..! cent
And the final cost iwr ton of ferro would be \T, '^

i.M 40

Febro-bilicon.

1 tofof ^.rc^::;;::r:i,\z^rorpu^':?^;^^^ r "•,
--' "' --«

400 tons per annum, or 1 ton rfilly.
" »'"«''^-P'">«e fumace would be

Co»t Of n^aklng One Ton of oO-per-cent. Ferro-^illcon u>m tlS l'o,ce,- in a Large Furnace.
I'ower, 1 horxe-iHiwer vear at $l."i

Quartz. 2.400 lb. at Vi.M per net ton
*''" ""^

Coke. 1,200 11). at »8 iK-rnet ton
*^

Turning.s. 1,.V10 lb. at »]0 per net ton
"*

"^

Electrodes, lio lb. at 7 tents per iK)und !
™

Labour "« 20

Supplies i6(X)

Ilant and office, general expense I
^

Interest and depreciation, 20 jht cent. .!!..!!!..!. ''
™

Total

who"rr^,:^^"'
''*=•"" '' "^^ '-'^"-«''^'---''- power- .;em-;;ouldt;e S:^i?a„d the

I'ruks ok Fkrro-aixoys.

For comparison with the flirures nt r-,i«t< .,!.•,.., „i r • .

prices of some ferro-alloj-s.
' """"•

' "*" "'" P'*"*^"* •"'" the pre-war
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Ferro-mangaHetr.-lU'titn the war (rxwrnber. 1013) the SO-per-pent. alloy mid at about

$00 per loiiK ton In tlie KnuK-rn Htatw. ltd i>r«<Mit price ((Vtotier, lOlS) is ISTiO for tba

TO-per-oent. alloy, with a cbarge of lOJiO per unit from that IibkU; tbn« the so-per-cent. alloy

would bring 2sn per ton, which In nearly »\x time* Iti price hefon- the war, U«>fore the war a

iplei A (low-erade ferro-manjCBjic"*') cimtalnlng 20 per cent, of ninnKnm'iw wn* worth $25 a ton;

at preaent a lO-per-ci-nt. npleKcl lit worth |175 a Ion, and a 2C»-per-coiit. aplegel would be worth

about $110 a ton.

The price of fcrro-uianRaneKe in Kritixh Columbia rnunt Iw about 120 a ton higher than the

above tlgunii, no that If .'O-iwr-oent. ferro-maiiganeite could be made iit l.'iO a ton there would

be a very gmid prortt at prewiit prlcen. On the other hand. tW liuKlneRR would be im|iomible

If prices were to return to their orlKlnal level. unleKK In llie nienntlnie very Important ,ec(Womlca

could lie efTerted In the eimt of suiiiiIleH and other niHTntliig exiieimeti.

fVrr(>-»IHcoH.—Before the war (IK-cember, 1013) the price of .".O-per-cent. ferro-silicon waa

$73 a ton, the lO-per-**!^. alloy was 121, the 11-per-oent. alloy wiis »22, and the 12-|ier-cent. alloy

$23. At the present (th'tober, 101M) ,'.fr|M'r-cent. ferro-slllwm Is quoted at $180 iH>r ton, the

O-per-cent. alloy Is $.'iri, the 10-per-cent. alloy U »,'7, and the 11-per-cent. alloy Is $00 a ton. If

the no-per-ccnt. alloy can be made In British Columbia at anything like the estimated coat of

$70 per ton, its manufacture should afford a good protlt at present prlees, and with reasonable

economies should remain profltable even ,vhen prices have fallen consldernbly.

It will Ih- reniemliered, of coiirne, that ihe present market for these alloys in British Columbia

Is very limited, lielng less than a ton of each alloy daily. One reason for making ferro-alloyi

will be to sujiply them to the steel-making i"ei>nrtnient of the iiiiint, which otherwUe would have

to buy these alloys at excessive prices, and as the steel Industry develops the outside market

for the alloys will Increase.

The design and cost of the plant ind furnaces for making ferro-alloya have been considered

In other parts of this report.

STEtX-MAKINO.

In order to be able to make pig-iron on as large a scale as iinsslble, and also with a view

lo combining more profltable industries with that of Iron-Hmeltliig, It b iltsiralile to Introduce

Into the electric-smelting plant furnaces and other appliances for making steel. The general

scheme suggested la that about 2.') tons of foundry '-on should be i>r<iluced dally for sale to

Iron-foiHidries, and a further 2." or 30 tons of white iiig-lron should be made for conversion Into

steel in the same plant or elsewhere. The steel would [irolinbly be made In small oiien-hearth

furnaces heated by oil. or in electric furnaces of the Heroult tyiie. Together with 30 tons of

pig-lron. about 00 tons of steel scrap could be used If desirable, thus yielding about Sr> tons of

steel dally. This could be used In part for making steel castings, and the remainder could be

rolled Into rods and bars of small section in a small rolling-mill. The uinnufncture and the use

or Ueel are too well known to n-qnlre any discussion In this report, and it *ould be Impossible

f(i me t" treat the subject adequately In the sjiaci" tind time at my dlsiiosal. A rough estimate

of the cost of a steel iilant has been given In Ai>peiidlx IX., and I may add the following estimate,

made by I.yon and Keeni-y in 1!»1.". for the cost of electric steel-making In the Western States

(Trans. Amer. Electrochem. Soc, ItH.', XXVIIl., page l."i.S) :—

Coat of PioilMction of One Long Ton of Steel in the Electric Furnace in the Wextern fitatet.

1.1 tons of scrap at *1.'> iier ton $10 ,"0

Slug matiTliiU 1 f*^

Ferro-alloys 1 •^

S(K) kllowatt-bonrs at 0.20 cents 1 00

I-nliour 2 no

Miilntennnce and repairs 2 40

20 111. I'f eleotriidi's at ."i ciMits 1 00

Aniortizallon and ilcpreclalion at ." per cent, each 1 iW

Interest at I'tT cent 00

(ienoral 1 00

Royalty •''0

Total $29 00



Obo. 6 ElecTBIC ^MBtTINO Of IlOM Otl.

ftirt,ace.u.in«iK.«-..rot 0.5 cent iK^^rkllowatthour.
Columl.la. ev.n In electric

TICTOniA, B.C.:
Prl».«l b, WauAH n. riLLix, lTlm„ ,o .b. kid,'. M«, «.„„„, m.>.,,.

1D1».




