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'l'lE 'ETUA lAILWAY ANI) ENGINEERING; CLUB

OF ('ANAI)A. MEETING.

ltoii 3115, vuflou statijol, bialiRNTo, MIarCh Imth, 1912.

Tht'jesîetMr Bannon, occupied thle chair.

('iairmnan,-

Thie firsi <irder of business is the reading of minutes of the

previous mneetintg, ai as von have ail hiad a coin' it wil be

in ortier for sontOie ti itoVe theit minutes lie adopted as read.

Nloved hv INr. Baldwinî, seconded hy Mr. Barker that the

minutes off tle previous meeting lie adopted as read. ( arried.

('bairotan,'

VTe next <ir<lr of business is thle remnarks of ltePe, d t

It is unfortunate tlîat we are unalile to hohi our meeting in the

Prince (eorge to-night. A few days ago %Ir. W~ort h g<it word

that we rouid not have our usual roomn, and this hrings us face

to face with the fact that we inust get somte pe-rmanent quarters.

T1hîe Executive ('onînittee has taken lt(e miatter nip, and 1

hope hy îîext meeting nighît to have soute definitv aflfoUunCe-

mnît tii make in reference to thtis.
The Executive ('omnnittec is als> takirîg up the inatt"r of

lhe a<ivisability of ruuning a Social Evening, whicb will be a

little different front the usuai snîoker. They have decided to

have a banquet. Where thtis banquet wiii be held, and the

date on whîîch it will be heid, 1 arn tnt 1 repare( toh state to-night,

but von wili 4w notified of this later. 1 nîay say that it hias h)een

devideil t bat t bis banquet wil ile restr ne NI o memb ers, only.

Ilt wiii lie an informaI I amlliet , thie c<ist lier plat e %viIi le abo(ut

$2i.(, amd t he charge to uteinîbers w~ihi lie ~I.,t he Cliub pay-

ing lte iaiance. Th, piaces under co-isideratioIl are the

WValker Iluse. the St. ('harles, or Mc('onkey's.

W~e want every inemnler of ltt Club to avail biniseir of this

0pp1(rtunity. This is an eýxperiiint, andl is a stel) aliove the

old Sunoker, and 1 tbink we shail lie able to enjoy ourseives

ntuchb letter titan we have donc in the past, and 1 trust that a

large portion oif the inîcîners imll make it rotiveulteut to attend

titis bianquet. As near as we cari tell at, the present tinte the

banqunet i il lie held in thte eiirly part of April. The next order

of lîin si thte annourieutient of New Mernîbrs.
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NIEw NIEMBERS.
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F. A. McGivern, ('ivil Engineer, Toronto.
(G. H. Sutherland, SteamfittQr, ('onsuiners' (G8 5 ('o., To-

ronto.
TJ. Brown, Maehinist, (iurney Foundry ('o., Toronto.

W. G. Rumble, Drill Hand, Gurney Foundry (!o., Torontýo.

W. Keînp, Traveller, I)oiîîinion Radiator ('o., TIoronto.

NMIBRtï 1RESENT.
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T. Brownî
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W. ('rossley
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J. H. Morrison
R. H. Fisit
W. ('ornish
(2. D)aniel
E. E. ('umntings
W. Kemîp
R. S. Coxon
J. Adam
A. Woodley
G. Baldwin
W. 0. McLean
J. A. D)isney
C. G. Herring
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L. S. Hyde

A. M. Wiekens
G,. H. D)avis
A. H. Joues
C. F. Nield
I. Suiiiînerson
H. G~. Fletcher
J. Barker
A. M. Sinith
J as. Anderson
W. Newman
T. J. Ward
.1. Wt~. Walker
H. Goodes
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G. S. Browne
A. WV. ('arinichaei
F'. A.J Jaobs
('. 1). Scott
F. Scott

W. H. N. Davis
J. E. Rawstron
Jas. Wright
T. B. CSole
J. F. ('arnpbell
L. M. Watts
A. W. ilitchie
J. MeGill
E. A. Morrison
W. Snmith
W. Hebden
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J. T. Robertson

chairnan,-

I will 110w pass on, to the order <of business of "Reading of

papers anI discussion thiere-of." Thle paper t<i-nighit is entitled

"Notes on Foundry Practire," and has been prepared by Mr.

E. B. Gilmorc, but unfortunately Mr. Gilinore is out of town,

and Mr. Robertson lias kindly consented to read this paper.

Mr. Robertson, 1 un(lerstand, is an authority on this subject,

and thoroughly understands what titis paper is about, 1 have

therefore rnuch pleasure in introduciflg Mr. Robertson.

Mr. Robertson,-

1 amn very pleased to 1w here to-night, but I arn afraid that
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niy presece is un1fortunlate. ln tle firtpe isf kîow hati
Mr. Gilmnore would like to have hiecerehjnef ohni

bis paper, which lie n douht wouhld have ee al t(i do "lue"

better than 1 ean, and secoiidlv, iii spite of mbat, %our ('hairnian

bas said, 1 arn not tlioroughly fanîiiar with 11a11Y of the points

brouht ut ii hispa~r. 1 arn afraid there areý a good rnany

here to-îîighit who are iiuch illore fanliiar withl this bjt

than 1 ain; li'îwever, 1 will read Mr. (inoespaper as lie

sent il, to 111e.

~NOTES ON FOI TNI>RY PRACTICE.''

A l'a .('Tii O TREATISE ON 1111E l>RINCII'ES 0Fol'

FOUN lING.

it .( iliiore, Fîîiiidry Expert, Toronto.

"I %%o tld raltlier lose $100 thiîn thaît vastîing sh101 ld go to
the svrîip pile."

Thliis a iîd si iiicii rkrls i n thle fou nd ry lias heen thle in-

spirationi of the writvr w itl i s wide amd viirie(i experience

to endeiivor to lîelp thiose wlio have heen %o unfortuflhte to be

placed in t liat position tii eîiuse tlîeîn to inake the above re-

mark. But ail touiidryîiiep îîre aware that the moulder is

ni leorui wlio will ina~ke vry vastiiig good. kit the saine timue

everýy vasting fliat iN bad is eaused hy an adequate cause, it is

siniply violating the Iaws tliat govgeru inoulding. Good luck

or had liiek iii the miiryis notliug, it is sirnply doing right

oir 11(11ng %vroiig.

It is not the intenition of the w~riter that auy une reading

Ilils paper vil] kit th e finish he a fuit fledged moulder and

uiîiko no liad eîîstiixgs, lait it is my objeet to give ho the reader

soinvithiiug wlilclî the regixiar a1 iprentiee in the foundry eau-

flot îilways get iinless lie goffl to snme trades school or sorne

otlier source whivh iii a great iuany cases entails a large

amniint <of study on the part of the student, and, if this is

eliiiiinateîl lu the least degree, I wxtl lie ainply rewarded for

the lime spent in ils preliaration.

AR the art of iîioulding is one of the inost scientilfic

branches of industry, ani there are sen inafly eircumnstanes

auit conditionst whichi are verýy often heyond the moutder'a

control, for instance. the sand in sonie districts is of very poor

quality and requireq special mîanipulationl unlknowfl to the
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st i i aion le rý ini thlait i ist îitet. anad thle sin 1e a li es to thle

ironl, also there is t lie tirîini or Ilie supeîrintendeait who will aiot

keep up) the equipmleflt or whi< do not or canflot iget Up a lzeood

design of iîgginlg for t lie ~iriIie olif silule Izirt ieiîlaîr î .k,

and niake an.- lai t hinag dlo. I n t I is eîse il takes i thoauru git

skilIled ]iiteeh ai ni e t ol thie ''o rk.
It will îlot lie ont or plart. lacre to diîseiass the foundrv bisi.

iess iii gi-iî.ýraà ainda low to uiaike il Sucecssful.

li th li lrst plave, we hlatve a liîek of good aneclianica8. WVliv

ilevaiise iii ail thei toundries tiiere is a general aiîn to speeiail-

iz liotnt ivintem , leu al ia;'' th ork, a nd the founi Iry

thlait Sp ee ialIizes is usil %-sves . The are no coalpanil 's

st art inîg a toiii îd y ti thle sole pu rpose of t raiining inoulders,

liiit fo r theii mîa îiin u ipse oil nmak inîg a îoney, and if tliey iaike

aaoneîy tlîiy are vonisiîeredî sîîeeessfail ais a lbusiness venture,

aîay t'unadry thait speeializei iii aay 1nitiaaar line ean usai-

a I I reiluee thle eaist of prouiniit ion tu saill a n ext ent t hait no

aithler fotaid r'. ('an <'ii epet e wit i t heuai. anad foîr amy othler

fi tili i aitt elipt it l i ilicals aî %vry I eavy loss at th la le-

gîîliliIg. uîîtil tliey get tlîeir maena t raineil into thiat in <if

wairk, tor iii a îy spei l w<irk vota ii i naît wjis lai it is geiîer.-

ail1 *v te rmed skillI Ii (I eliii iii 's, lit thluse aimi'n lîeeuaae in a v'ery

SI <art peria)i oif t jaîe skilled Ieyond th.' r'gaaiii r aiehaii, a ua

t I <y aaat lavinîg any i'eguilar I ini' of aîîî ipat ion, are desi riis

fi, muake th li' est oft whlat is lie 1< < tlîî ii. T hey aike lad te<r

'.vages fuit> the' irdinary lahiorvr, aind. ii miainy eaîses, larger

tlîan the regular meîi i'ei, anaî 1îroduve miore work. Tlaey

)eieî'iii ailejts iii tlîis une lini, and are heyond eomapetitioîî,
wlîereas tlae nî'gaiar workmann wlao is trained to tlîink alsîît

lais work vaauiut rî'îîain on one elass ot' work for an inalefiîîite

period. lus iaraiaî w.oaad heiieî' diil for wiint oif aetion, anîd

lii m-oaald iea'e tlae juuti even tiiotgli it was a iuss to liaa fiaaan-

eialiy.
Another polint '.tlielî gi'.es '.'ary seriotas i'onsiiieratiuai tii

thîe eoîipafly emalarking into tlîe foîandry business is the selî'et-

ing of a eom.petent aianager, as anost of tlae large concern4

hiav.e heen foraned iîy 'aipitalists wlîo were binaesq amen ad

hâlé no praietiral knuwledge of tîte t'oundry business, and Aire

to be guided liy sonie other intiuenee heyonîl iîî'r eontrol,

wlaich, in a great iany cases, are vi'ry expensiv.e. You clan

go into any large foundry anal yoaa wiil sec monumaaents of dif-

terent superintendents whieh have eost 'lots of înoney anti

have been discardeul, simply l)eause of change of manage-

ment. In a great îaaany instances the new managenment did

not know how to operate thena and couid flot rea*iize their

benehits, consequently they were <'unsignetl to the store room
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or s>' rai>l piltle. I iîîiv>' il md a me( in iliti at 1reseilt witterern t

tti r .as aIl ieiin i n tilie find iry' w loch Mas Puing it s

iii vest hji o v.r iii> liti mre' i >r vveut. Tt n>>in.thrui

votisi îî t wsa ge. rt-> pi irt" i soiie ri' pirs. liiit ais t i' supjerinte n -

(it eîit'iiii>i eIiiaiigte. lie icit th m>'rpulirs to Ilis sile

î''siîr wlho iiîstiiii (et miaking t let. sr epîs dteeîded

Nouw. i f tii>' aiuiîigvaii' vi>lie'îii v.t>ti'i ititeýrests ai>

ble> lirivl eil t lus w <iilti i'v r liui vieii-rei. I t is the siiiii

m uit v %itil iîîiîiiiliug iiîiiie.S>>>> tiiiii(r.viiiiii amr i'ranks

oni t11 lii iniitiliig llll Iilineý gi>iisti>i, amlii tiîey w~ill v'îî>sv il colle-

pie 'v t>> spi>î'i lots utof u' c>>>(lNl0 iîîelI(Iiiis amid iît îIlwiys get

litr>>> ie;iI priii, an ai se dis» îî îi t îiieit s. a nd Mi l ien a

i'iiuiîgî ut' iiiniigiiiiiii tîîkes piare li tu'v mîa * get kt ien wio is

iliiiiit rivadly i>iiii>.eî t>> Iîiiiilîiug tenidiiî's wi>)~ illiim>

tii> t>> rist i>id îîiy An il vo>>>pi> iy sýlec(t i ng îî îî nagi' r

îîîîîî> icf intivlligvicvi' luiving îî goi>i kiîi>wieilgi'o ut' îsie'Ss

roi>tîii' iand> >rîiviîilis. 1laving tiiis knuiiwleiigi', lie will lii

nuire li aileý f.> lih 'i>v 'vti i n t lie ,sp)eflii g oif h>im voli>-

l> ii 's iontey. Andit, aga i n lie mu îst lî thlorongli pmet iva)

ie' hiii> ie rhîu>i-mui ndi'i as to inet iods i n p roduiiîîng work,

îî uî irstn î> iiii>>>»n natutreý, liev'»ust' thlere is lis niuel i n tindeýr-

Sa ndiIlng your umen &es the mwork, as tiiere is no trite wlîieii

ql> 'iiii» nus i) iiu'li ski) i andl ex perieni', e. ndl iwien s>> ilii u

entvir inîtui il tn îî i îr>' so wiiiiIy (liiiit iii its p riiet il oliu' ru1

lion,> andu t>> uiiy tiiru' is iio tii'lii il) iuy îîîiiiflii'iil litie wlîivhl

i fli'rs s>> iai v indîice iiints ficr et you îg iiii>> tiitan in tii>

fi>> mir.v. ina i niv lin avvî'ii t ofi thiiis spliecii / i, lis v'erY iu'w

skilleîi tiiu'u'iatiî's are living t riiuî. Soi>>' n tuev laîrgeý vile-

pîîiivs lijivi'enîîyu thli tectlinicuàil stuilent tri> tii> t raîles

sii>iîi as iiiiiiuuigei' iof tiieir futiuuries. Iii' lias liii'> kt iieiiîi

fa i ltir>. as i t t ikes, nu>>reý tiitan biiuns u nil i nttiti i în'> to ii lien-

îigv >i oiidrY. Ii' imist iiuvi'e i rlc' wiii ;s otilN go t

liv * iv i n i kniuuîks, wiii is eýssi-nt iiil fo>>r iî gonîl fi ii miry imianî-

aigi' r, us Il 1'>>> ii)ry is ii>il o nta i nstituit in.

II is tessvnitiiil tiîut ve(ry fu>unîiry iunageýr siouid lie voit-

vu' n-sillt w ith 1> 11 t1 i te 'iiit ents w i i i 't er ilito t1 livoflst itiients

o it îi g i rî>î. Fouii(>,ryiitii now nuel ize t liat jîg ir>> is nuit eî

Siiiiiiu'ý stist ai>>'>', b ut ual aloy of eleiiii lii'i a r>' vei'y dlis-

siml iir and> ii hve pîiysical eh» ariute risti us wiie gi ve st rengthi,

eiiist ivity, ' oiuvtivity, ialiî'a)îility. teýnavity, density. t.,

Ili puropoîrtion> to tilt' aimeoint oftheli i'l'nuents p)resent. (ùIreaiter

kiiowleiigt' is l>eing souglit ev'eryv îay e>oneerning tlie eiuuiiî'al

q1uestioins involvt'd in fotuidiy irtiii. If is flot u'sseýntial

tii»t t fu>nuryîîii sun>>1>)ld î îî iii' et î ii>a>ist. litit ir i s
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very essential tlîat lie should lie conversant wîth the actiou ot

ail the eleients whichi enter into the eonstituents of iron, and

with tîjis knowledge lie will be more ahle to produee il lettvi>

and a vilîcaper ea.sting and comiply withi rigid spteificatiolis,,

and overvoilie the nunierous emiergencies that beset the ijielter

of pig iron. You are apt to tlîink that the quiintitie. oîf tIi>-v
î'leiiieiits are, si) sinil that tlîey will flot affevt your vîîstiiig-.

Taki'. tor i lista u'e. w lit a litil e vii n on it requl res to di anig.
jr> ii i 11< sI î>l, a nd i t is only whv oit î> get a vorreet kuniii%1

edgv of thtie pe rveîîtkagis ot tlhe elveh îefts i n i ron thla t y> ii will

iii ahvlu Io ri ng yon r exp ern nien ts to at su veessfu ti i n ini lî.

Thfe ijuiietion then a rises. Wlint is pig iron? Bloxain saYs

tIil t -MNIetii is a n elexîîî ut va pal of utorîining at lasv I) î

((1 i iii îîg w itil uxygeni," anîd t li no uiiid1iîs oft eleilievt s

w itii oxyNgent are raiii ld oxîl ls. I roi ii et puire staut e is oif p>ru>>-

t ival Ily no va I ne as it is toi) wut. Il t s (il at higi ilaguiet iî

pow er, I it it does flot honi ci lobng. W hen it is i n euî ihna-

lion witlî varbon and the otlier elenients ils vaine is sue incrvast>l
that it lîeeuines the mnost vainalîle ineta. known. Pig iron (-on

tains fr<îu 92 lu 914 peri vent. iron, earlsun 3 to 4.50 pier cent..
silIiiimn .04 to 8 lier vent.. p hispliorts trcni et t rite to 1 .50 lieur

veuit., su lpilit r troni a t rave tii 1 per vew, . juangarnese front .2.)
t>> 1.5(1 pir vont. Thlese arevouiiri figures. I at er, m-hen

w e takt tel> the varionîs elentents singlY we w'ill enter jito tlueir
rel1atiy> va lui-s utend thlîi r effeits on i ron.

NtiM iiti (iOF PiiG IliON.

l'ig irmn is tusiallY nunblered front No. 1 to Nos. -7 andiS
Tite greait aniotint ut differenut grades an(1 their variations iii

ilifferent sections wiiere they are niade lias miaie this nuinherý--

ing very eonfusing. As a natural vonseqiienve tonndrymeui
have Intel to resort to uîîore stable nuethods, viz,., huying bv

analysis which systeni is l)retty welI estaluli4heul. Aithougli
iron is stili sold lîy nuinhers, the anadysis ilesignating thîe
nuinlier.

No. 1 foundry iron is the darkest of the numbers, ani cote

tains the ]argest ainotint of grapliitie earbon. It lias verv
large crystals ami a rougit appearafive when lîroken. 1is

tensile 4trengthi and Plastie liinit is very iow. Thuis iruîn is
usual-ly used in stove plate anti very liglht vastings.

No. 2 is used mnore generally in thue toundry tlîaî any otiier

grade. Tite grain is dloser than No. 1. It is lharder anid

stronger, being lower in grapluitie carbon anti silicon. ()11e
great advantage in timing No. 2 i4 that >-ou can uise at large
amnount of seraI> in your inixture.

No 3 is a stronger iron titan No. 2, but is a verY îîoîr serapj
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carri r li tî irt itagti ig r8itjliit il ta itlu toit td sil is IO i 8mieh

les,. atlit Ilit .ojijiî,tîîi' itrtîng.lr is flot gooil j)ractice
b nt Nt . taine Illu ii îtou ity gl olîr desi red an-

ailsis ftr i- pair itti xliie le.is tii a tre ut I er elenîitl hihlei

lýie Iliii t ra i i l eti n tiir Iliixtti( n wh il l lie lIctnttieîal, al-

t i tuîglin ilk nig 1 il tiiyo fîii i ait a nNlsis. If ,u lire voitpe
1 led

tIo lise o1ne glriile. Il*.% hlit gît f ront il iffi retl dlistret s. as stili e

of the tires haive lin, aitiîixlîurc oif vaniiiiii. tniiiit and otlîir

o.liltIiiits lttt îîuitîiyteti fl.i. Thue ottitir îjiniers go into grctY,

foîrge anti 1111411tà e.w huIt is lxili iiY e~d for puddiug

Tiis ciiiit. tilt .iti* 1tili (îiiî't . Iot not se

W I i l e: sI i ii i lie ta llid sivth . bvvaice a s I hatve iiiready su ii

Ilt îî lia, n tt leistsess atnid reqiires thles- e

wvitîs inî tmnthi t ii utake il tif îî îoiiiitirîlii i N'allie, so wiiY sîtititi

îite% loie ijttile iiiilritiîs? i aouit »ii ay mixture of iron

tilt i iiiî .sit tilii îc is nuo suit et îî tIti g uts lad i ron, but îîniy

isiiii;ii':t ii nt. uis iletiniti' tîuliiîitiili ofi tîtese eleinents is

lii the i iiiitîly Ii li iî.iti Yo lut îtt rre-itl% iv îîntlrstitf liîeir

''ii îirîiipii tînd îîîîîst etTetîi' elineinît tltat %vt Ittvv tii

tîtîltend Nith is vatIi o. Titi iifercîtt p rop~ort ions of ca rbom

hl ciii l i i ivja Icompo itsi tion iini irîlu dtier111 mes thle tîuality aîf

Il t ita tet itti v ie lit is iist irî'tl, inmlealle t roui or steel.

& 'tst irtî îit litirt titait steetl. aid steel niore thîîn itîthle-

abi le i lt "t il ix ist s i n iig i non i n t%-tt ilistinet forîtis, thte etîl-

luintI anudt lthe gritpîiitiv. It deîîends upon the proportions of

Stîesv lu iitttýineý tihi tiaraetir of the nuetai. There is no

joivanuiîlîr îiiviiig line wiiervini wc îuay say dtleinitely titat

titis is ettst irtili mitilealile tor stiel. Bv wty tif illustration,

von tuiit ell iuîien lanidi vea-tes to Ilie lamuie anti hieoine tut ut-

ton, anti il is siîiiiir in irons. The addition oif the varîtîns

eicîtittîts i) irtin (Io not, as a nîîk, affect the irtîn directly, lait

titeir intittinie on the carlton ix witat tîtakeit the chtangest. Car-

lion entIers into eoinîinuition witit irtîn as itîw as .05 and up to

4.5 lier vent., .05 is a very uni' tartn steel, and 4.5 etirlon is

a Iîigh tarlion iron. Notw, titese peri'entages of carltn can lie

tîîiînged during the proecus of inelting and treatment through

thte form anti vonstruetitin of the euptîlî or miîatever kind of

lurnace that you îîîay %vith to iîtelt your inaterial in. For

instance, if von take al eutpola liaving a fore-hearth, whjch

nîeans that you have 1iraeticaiiy no hed in your cupola beyond

thi nelting zone, and use a higit carbon iron, your product

%wiii heeome a iow carlton iron. Again. if you use a cupola

with a high bcd anti charge a low carbon iron, your resuuit will

lie a high carlton iron for the reatuon thagt when iron is meited

'I
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in a eupola lit the melting zone the oxygen cornes in contact

with the carbon ,n tLe fuel and fthe earbsii in the iron is con-

surnet and passes off as ,arbon niîonoxitle, an(l carbonf dioxide

gases, in the first insf an -e, wlien 1îasboflg through the ielting

zone the iron de * no' corne into ro-it.îct witlî any miore earbon.

If passes the fore-hearth, whereais ni flie second instance if

passes throicgl the nielting zone. flie iron reaelies the lied oif

the cupola and cornes info contact witlî a large ainount of

coke, absorbs the carnon froni the fuel and heoîine saturateti.

And, again, earhon conditions rnay lie ehianged with the blast

conditions as a lieavy lîlast and lighit viiarges of coke will re-

duce the carbon contents anti the reverse heavY charges of

coke with liglit blasf will inerease tF,ý relative quantity of

carhon in the produef. Now, seeilig ti-t carbon is tîte con-

trolling clemietit in iron if l)cli00 s th fli oundryinan f0 cor-

reefly uinderstîind tue workings of lus viupola iii order f0 get

onf ot the rupola wliaf lie pufs in, or. in oflier words, put in

whaf lie knows and get out wliaf lie desires.

'When iron is in flie nolten condition tlic varhuiî is in thec

coi1lihined fuiu, so fiat whnfever c<indifion you waîf ftie car-

lion in your vasfing it ean lue eontrolletl hY flic feiperiifure

of pourilig, the inetlod and mîaniier in whicli if is rooled; also

flic tliickness and const ruictioli of flic vasfing rt'quired. I n

order to liold flic carisul in thie eoiiiie< state vou miuist have

rapid cooliiig, wliii iîieins strong and liard viasfings. Slow

vooliuig vlianges flic varîjoi tromi thue coîîîlined state f0 flie

grapluitie state, wliiel iuicans soft. lut weak castings. This

regulating of tlîe carli n troiii onie stitfe tii anof ler is greatly

întiuene< iuy flic presenu'' of flic othler eleiuieifs, su. h as suli-

(con, sulpliur, pliospliorus, ianganese.
Sî.cN(Fi.îNTY

By a~ judivious use oif fuis eleiietthfli fouinier (-in vhange

flic voinhined carhon f0 thie graphlitiv. ani vice versa. Thîis,

eleinenf is lietter adîuinistered in thie li f uirnace fluaû in

ferro-silieon irons. Wlien carîMi) lias lioi graphifie flic

furiher adlditioin of silivon liardens iron. Thîis, however, is

produccil entirely flurougli ifs intliience on flic carbon and not

byv the direct influience of flic silicon. Silicon is nof a soffener

of irîîn, nor is if a le-mener oif slirinkage. luit throughi its influ-

ence witlh carlion and only during a cerfîjin stage does if pro-

duce f hose effeef s.
The bass of silieon in rc-nielfing is in proportion fo flie

amotint pre«ent. In a 3i per ent. miixtuire fliere %vill he a lossa

of about .25 per cent. In a 2',ý m~nixture flie loss wilI lie about

.20 per cent.. and in about this proportion dowii fhli ne.
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('aut i ron w iliv li 1Otuia i lis t1nîi si I icun to t akt' ol 1t t lie

brittleness andtI l li-N it to uiakv a solid i îasting is the

strongest vinpiiotsit Iiin iliiinI foinii iii tLst irons. If

strength be moitre jimpoirt ant th; liie ,t lt îss ue w ill icave thle

greatest aîimount itussili oif thtv tarlîîi iii the tuiiilinvd state

that will nout tiiiset li iîulî tu J> tut> Irittie.

1ý' ili'R.

Suiphur lias th ie iffevt ut hlinig 11iv varnî iii the cuiiilined

condiition and If utmk i ng thie vas i ng liard. I t is itut suo i nin n-

ous an elemînt as gili. -rai li lotikit upîuii Whlen it is present

up to .08 oir .09 it liais ti t t4Tîe-t tf stt'îtiigt i ti îîg vast i run.

Beyond tîtat poinit it is very ulangerouis, hiiviiig tht' effeet of

caumiflg lilomw hlls in castings.

Sutliii nr is readil y reinouved f îoî i rut i n re-tiivlt i î. I t is

found tliit the tt.îîîertture ot tht cliii<)li lias a wonderful

effeet in (iîtvriilg tIi> 1 ert'ettage oif sulphlir ia iron. At

high tî"îîîîratnni tIhi siîlpilur ivill lie taken nip witli the siag,

as there is littît' afinity v etween iron and sulphîur under this

condition, antI tluit iruin hievouiies eoîîiaratively free. You

will ailso reîîivt' siîlplir ltY an adudition of inanganese, wliichî

mill forni a inangtunese.sulhii(t. If you hiave to stol) the blast

or redut'. tut' pressuire whîilî' ielting, you wi 1 redue.' tht' temn-

perature of vour rupula ; vonsequently, the si phur will attach

itself to the iron. Sîîiplur in irofi increi es the coînbined

carbon anti iowers tîte graphiitie and affe' is tia' cry4talliza-

tion, btut ivili flot affect tue silicon, so that ià huying iron you

soitictiiîiies get iron lîiglî in siliton, liigh 'n suiphur, high in

coinhiined 'arbon, and low in total carou. This iron îniglbt

'how a very good fracture in the pig, but if cast into a chili

inioîld devt'loîi a lieavy chili in spite of the itresence of the

qilicon. indicating thit ion is flot suited for very light eaut-

ing4 or easting4 to lie miaclîined. Also if you pi/ iron in the

vuîttla conîiarattivi'iy frît' froîin sulphur, and do n t ineit it hiot,

it uvili ahsorh ail the' sîîiphîr froni the fuel and your castings

wili lie higu in sulîilîîr. Hligli suil1 hur castings are usually

filleti with hlow lioles anti bard to machine, and in coîning in

contact witlî tlîe danip sand, will get clîilled and develop ex-

cessive shrinkage. TVtns if you know tlîat your iron is ail

riglît liefore moielting ani have trouble with your castings,

whîat you want tii do is increase the temperature of vour

e'tpula : also get an tînalysis of your coke, anti if it shows one'

pe'r vent. or over, tilseard it as being unfit for melting intîn.

TIie principal effect otf tlîis element is that it îîîîke4 thte

ironî t'nid, aîd is t'xtreîiîtly valuaibie in liglît eutîuugý. It bias



ENGINEERING CLUB 0P CANADA 29

tîte effeet of weakening the casting, but OUly wliefl it is o)veý'

onle Per vent. anil under this point it is very henefieial, a.s it is

a lessener of sbrinkage. 1 luive vast heavy castiflgs witli a one'

pîer vent. phosphioriN and had good resitîts. Iligli phosphiortis

irons shouid b)e poîired at low teipertttures on account of the

difference in speeitie gravity* of it and the meta1 . It is uot to

lie expPete I thât a given quantity of this clemncî.t will always

helive tlèe saine, for other elenîcns mnay lie present iii stiie a

way as to change the' entire rvsaits. Phosphorus eisl'N eold

short (brittle Nvhen coldi. 'Ne ('upola does îlot hurn it out.

It will absorh soine in ielting fromn the' fuel, althomîgl very

sliglht.
'MANOANESE.

This elernent has of bite taken a more important place in

the range of foundry mixtures. It will alinost m-holly remnovi'

sulphur hy forming a manganese sulpliide which will pass off

with the slag. 1 htave known of an instance whien a ixture

was ail that could 1w desired, s0 as to get good soft castings

for waehining, with the exception of heing low in xtîangan.'-i'.

anti those castings were so liard that it spoiled the hest tools

trying to eut it without effeet.
The Naine mixture was taken with an addition of mîan~geur

ese and the resuits were surprising. Thtis eleient lias the effevt

of closing the grain and mnaking the iron susceptible 10 chili.

Manganese is hetter atlitunistered in the fornt of ferro-man-

ganese iii the ladle titan in the cupolît. Ils loss iii the cupola

is in proportion to the aniount of' stilpîur present wlitei your

iron is higi in sulpitur * oîîr loss will lie verY great, and wlten

your sullîhur is low your 1(155 of îîîangtiêse w~ill lie low.

TuE PRINCII'LES OF MFLTING IRON IN THE ('nî'oL1A.

The name and style of titis furnace is derived front a

cupola or dome leading tt tite cîiitney, wli is now f re-

quently omitted.
Cupo.as are usually made in sizes ranging f roin 18 in. to

an unlimited size in diaineter, to suit the requtremients of tîte

foundries tlîat titey are installed in, and iii nearly every

foundry there are two or mtore cupolas, a muediutm sized one forI

every-day use, and a large one for speeial large heats. Soîoie

large foundries htave a simall one for experiniental puirpoies.

The shape and style of ci-polas htave hecoîtte pretty well

standardized with very littie difference a~s regards results.

Ail founders possess mole or Iess knowledge of cupola

practice, and rnixing of irons. Wlten 1 say founders 1 do not

mean moulders, as plenty of ioulders do nol know anything

&bout a cupola.
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The cupola furnaee for mnelting iron Jiu a great advantage

over ail kinds of furnaces, as il meits iron chieaplY and quick-

,y, from a small quantity to an unlimited amnount, with verY

little fuel. The ecupola does nlot mprove the quality of the

iron nielted, but in titis age of keen competitiofi, everyofle is

trying to get the best resuits as regards quantity and quality

of their produet. The improvements that have been worked

on the cupola have beecu very little. comparatively, with the

other improvements that have beeu added to the foundry. 1

remember the old style cupola with the single tuyer on each

Side, blowing direct into the furnace whieh gave good results.

Now they are bujît in mnultiple rows of tuyers, which is a

great improveinent.

l'I'.~BIIITE OF TlwE 1LFk'TRi< TE REFININOj FURNACE.

When the Tropenas eonvertcr was introduced and success

assured, it was introduved anl( 8ueeess assured, it was believed

that the steel vastîflg industry Iîad, about reached the top

nioteli. Aithough unabbe to comipete with the open liearth

furnave on large eastiiigs, for the sinaller lines of work the

vouverter Coull( produee steel superior to thRt of the open

lîeartlu. Eaeh systei was, therefore, practically in a field of

its (>wn. Now, howe ver, with a hetter understanding, cheapen-

irîg andi eontrolliiig of eleetrieity, attention lias heen drawn to

tonsider the electrival furutare as a stili more efficient nedium

for the j)roduvtiofl and retining of steel.

Ahout 15 years ago, in a plant where the writer was em-

ployed. an atteunpt was made to uttaît grey iron in the cupola

liv elevtrivaillutuas, instead of coke. Sunday was the day

selevted to try the experituielit on account of the fact that the

wbole power of the plant %%as retjuired for the purpose. Lt

is flot neeessary to go into details, further tItan to say that

iroil was uuelted, butt so sliiggish was it tuat pouring from the

ladie, uuiel less the pouring into a inould, was impossible.

Situve that tinie a ututtiler of electric furnaces have

heen designed, and in their operation have given

excellent results by produeing higli grade steel at phenonienal

low eost. At an additional cost of $1 per ton, they can trans-

forni the inost vouimion Bessemer iron into best quality iron

suitable for car wheels or automobile and small marine engine

eylintlers. lu tact, you can produce just what you desire and

know what it is before taking it f rom the furnace. Lt is the

most practital unethod for reducing suiphur, and, at the saine

time, for obtaining a strong close-graiiied yet soft iron suit-

able for mnacluining.
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TuF (laRONW. ELECTRIc FiURNAUF.

O)ne of the 11ost effieient typîes of1 eleetrie furnace up to

the prescrit tiîne is the "(.roniwall,'' invented hy Messrs.

Gronwall, Lindblade & Stalliane, thiree Swe(li5l engineers of

Ljudvika. This frirnave lias somle vers' distinct features, flot

enmhodied iu )ther4. Tie two-îîliase eurrent are typie lias heen

adopted, a proeediire eýxa-t'ly uoppoisite to the induetiofl systefli.

Electrie turnaves differ froin all others in that they reeeive

tijeir 1 eat froin nieehanjeal sources. tiiose of the open heartlî

aud converter heing lieated frorin a vlieiiial eonihinatioli. lu

the nieclianieal ,nethod, you van eontrol the elemnents of vour

miixture with eertainty. wvhereas, in the elheijeal, everyihing

depends upon tiiv nature of the fuel îrsed. \gain, vornparing

the eleetrie furnaee with the vriucîhie, thit - is a bath whierein

you vau niake additions of refining slag so as to make steel to

suit any speeifieatiofl desired.
A general view of the (Gronwall furnave is slîowti in Fig. 1.

It will be noted that there are two varbon eleetroiles hutng per-

1)efdivular, being a means of a(hiitional strengtli, vornpared

with sonie types whiîeh have thre eleetro>(es hutng at an angle

inside the furnaee, whiere ivitir the intense hieat thiey beeonie

s0ft andi hable to break and drop into the bath of mietal. Suceh

Fit. 1-2j tons cs.PacitY. elec.on-met&1n furDA06-
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a eontiflgeney WOUld raise the varbon vontent and practivallY

make the steel into vast iron, unless the vai'hof W115 witli(rawf

hefore it dissolve(, otherwise, additions5 of ore and scaie, to

reduee tht' varlxon present, m-0ould ha've Io 1w made, as in the

open hearth fiarnaee, nevessitatiflg su11bseqiient deoxidation of

the steel hefore bevng poured. The' Vertieal electrodes seldoni

hrenk. The aver ige analysis of the Amphorfls Carhon Elee-

trodes is as fIo4lows: Carbon 96 per vent.. ash 2.80 per vent.,

su1phuitr .80 per vent . These eleetrodes are provided with

svrewed joints, so that they van 1w fed itt the furnave eon-

ti~i>iils.l, the' vonsufluptiofl leing about 100 pounds p)er vharge

of a 5-ton tiarnave.
Their size in 14 invhes square hy 6 feet long, and 1.57

speêvitie gravity. Eavh elê'vtrodei is independent of the otiier,

so that if anything goes wrong with one, the other can mun the

furnave. If arranged in sets, any single unit interference

miean4 vonlte shiit (Iown. The' vurrent passes fromn the

elertrodes to the' slag or the mnetal in the' bath, forming an are,

then throughi to the' Iasiv lining on to a carbon blovk at the

bottomn of the furnaee.
The main shiell of the furnaee is huit of houler plate and

naiagnesi*e brick lining, with a livarth of dolomite rannned

therein aîs in Figs. 2 and :1. The roof is made of vhannel iron

in the forni of a fraine, to hold the siliva brick. It in separate

from the other lining, so that wlhen repairs are required to the

roof, it affects nothing else. Working doors are provided at

cadi endl, also at the tapping spout, of a size to suit the re-

quiremnents of charging. This can he either hot or cold, and

if P veryv large piece is wanted to he disposed of, the top can

he lifted off altogether and quiekly replaeed. At the hack of

the furnaee there is a raelhet arrangement for the ré'gulation

of the electrodes. This may he donc hy hand or automatially

as desired. The Ios of electrie energy is reduced to a mini-

ïxîum by the method of gripping the etectrodes quite low down.

The furnace is tilted hy hand or by power, electrie or hy-

draulic. The electieal equipiiu'nt lias heen properly taken

care of, and there in littie difficulty in redueing a higli tension

to 50 or 70 volts.

ECTRIC IRON SMELTINO FURNACES.

The same engineers have also designed and patentcd au

electrie iron smelting furnace of the cupola type, using char-

coal as a reducing agent. Thisn to ail appearance in going to

hold its own in the manufacture of pig iron, and 1 believe will

be a commercial success especially in Canada where theré' in

sucli abundance of ore, but so high in phosphorus that it ean-
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Fig 2ntongf caparitY.' elcetro-n.etsI & BeeI
eing furnace-cross section.

Fig. 3~-2j tons capacity. electroinctais stoîl
refinin& furnace-longitudinai section
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Dlot lit iseil iii the l'lanititturing of steel. Tlîert are other de-

signers iii Canada Wtorking iilong silnia uns, btut as their

efforts tire su11l in thPe experimentiti stage theY cannot lit tis

tillic be cssd I have ap 1icnded the latest report of the

Troilîittal furnaee operation.

Tuoî,lIIATTAN FURIN ACE t)i'ERATION.

As nîiighit laiv'e heeui expevied, the first six Ilnontiis work-

ing stulgesietl varilis alterittions in the eonstruction Of the

furnîîce. It wras, therefore, shut tlow liat the heginifg of

June hisi, for the carryiflg out of these alterations. The plant

was again started during ihe first week of Septemher, andi

lias heen ai uninterrulpte(î mork ever since. 1)uring the week

froiii Sepienibvr :1 to Septeunher 9, the followiilg results w-ere

obtaineti: 
Ti

Pig iron proditted ................................ 
223.4

QiltitNy of sllig...........
t. harcoal iised per' toIi <f iron....................... 

.36

Pig iron prottietti per km-. ye lr ... . . . . . . .
..

Iljg iron prothitei pier Ip yvtai ..................... 
î 37:6

(it reuit vonsuli)pt ion 1 cr ton of i ron ............... Iju36

i>om'ei îîînslimptiofl per' ton of iron ............... 2 V)1
1'iîp. hours

A "tti e ltit.. . . . . . . . . . . . . . . . . . .
. .. 1,357 kw.

Avvrage ('0)t2 -ontet 'ill the -îi (v 11uO-8 .: per vent.

The currelli and fiuel î.onsuoniptioiî depenti, of course, 1<) a

'rge exient on the î1uîility of the '-re. The reýsults for a pro-

îracted pci'iod duritig whiefi the sainle kind of ore %vas used

lire, ivîreiol'i. of iiiterest.

WoiIINo 1E~U.T~.Sept. 3 to

Sept. 30.

Ili ionprouvdtons ....................... 537.9

Quanty of lag, tons .......................... 
76

Iron inthe ore, lper eent ........................ 
67.02

i ron in the ore andi limie, lier et .............. 650

QuîantitN of slag per ton of iron, kg .............. 165

(iareoâi used per ton of iron, kg .............. 1;.7

Averlige loait, kw .'........................... 
1,7.

Average pom-er, h.1p....................1,35
*Curreflt used per' toit of iron, kw. Itours ........ 1,749

t Iron producet iper kw. year, tons................ 5.01

Iron jtrodueed lper h.p. yea, tons ................. 3.68

Average C02 contents in gaper cent ............. 29.27

M
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Average analysis of iron: 36
C. per cent ................................ .36
Si, per cent ............................... 0.36
Mn, per cent ............................. 04
S, per cent ................................ 0.009

P, per cent ................................ 0.018

*According to instruments at ftic furnace.
f Estiînaited on the basis of 8,760 kw. hîou rs per kw. yenr.

Coînparing these figures %Vith the earlier resuits, it will bc

seen that a great iînprovement lias been ohtained over the

1first six mionthis' working resuits. Per ton of iron there were

then used f romn 2,150 to 3,800 kw. hours, and for the entire

tinie an average of 2,391 kw. hoîirs. The ores thien lused varied
somewhiat in quality, but it will 1w seen tbat a reuluction of 20

to 25 per cent. lias been effeeted in the current vonsuiimltiofl.

('orrespondingly, the output of pîig iron per kw. >,ear bias beeîî

raised from an aiverage of 3.66 tons to over 5 tons. Tbe cbar-

coal consiiniption lias been re(iuved f romi 418 kg. to 340 to,

345 kg. per ton of ironi, anti the elevtro(Ie eonsumiption lias

also been reduced. The electrodes now used are supplied

by the well-known Planiawerke, and are provided with screw

joints so that there are no waste stumiips.

The priictieal importance of tlie îrocess is lîest proved by

the fact that there are now built or building furnaces for an

aggregate of 27,000 11.p-, while, in add(ition, furnares tor about

36,000 hip. are projevted.

Chairman,-

You have ail listened, to the excellent paper which lias been

read by Mr. Robertson, and 1 do flot doubt but tliat lic wilI be

able to answer any questions you may have to put ta l'ji.

Mr. Morrison,-

There is one point I would like to ask Mr. Robertson aboiut,

and that is in reference to the covers. H1e mentioned in the

paper that an extra cover was usually kept on hand, and 1

should like to know thc kind of flrebrick used in these eovers?

Mr. Robertson,-

A cover of silica brick is used.

Mr. Morrison,-

In reference to electrical furnaces. What effect lias the
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ehctrieity ou the bricks ini conl)arsiofl to the coke usedj iii or-

dinars' furices?

Mr. Rtoie(rtson,-cti

Thec teiflperature In thc electrical furnaces is 1ii c(ti

parts very, mjUch higher, and e(inse(luently the brick is more

apt to) flux titan in the ordinar3' furnace> w'here tlîere is a more

even eat.Arragemnents have lx-en mnade to introduce water

c(ooling plates t.o obviate t bis defect of bigb temiperatUre.Te

rdconfurnace that 1ilientioned worked for six montils

without having to shut dow ohv h )ik eee.Ti

of course does not compare very wl wîth the modern blast

furnace, but when these, electrie furnaces were first introduccd

they woul hardly run fo>r six days without bumning out the

brick. A magnesite brick is used in tbe furnaCe bearth, but

fire brick is used ini lining the shaft similar to that used in the

bla.st furnace.

IMr. Wiekens,-

1 arn sure the pajier bas been very interesting to ail presetit.

1 tbink Mr. Gilmore bias gone into the chemical properties

of iron a littie (leeper titan most of us are ab)le to follow.

There is no question that a proper mixture must be put

into the furnace if we are to get good iron. We have ail liad

more or less trouble witb suiphur in iron. A man who works

witb cast iron, wroughit iron or more especially steel, and per-

haps it applies to steel more particulariY. know m that too much

sulphur in steel when it is used for houler plates wilI cause the

plates to crack. We had a great deal of trouble somne years

ago with suiphur in steel that we got for houler plates also with

suiphur in cast iron for cylinders. We either had bard spots

or blow holes. It was (lifficuit to get cast iron that was even

in hardness ail the way through and stili bard enough to wear

well and not too, hard to tool. I think the greatest cause of

our trouble was due tu sulphur. in houler plates we always

tried to get plates that were poor in sulphur. A few years

ago when the American milîs were using gas in the furnaces

we had no trouble to buy boiler plates with .02% of sulphur,

but to-day we have to accept them with .04<»,. The presence

of too much suiphur in the plates causes them to crack, especially

at the edges. Lt appears to me that now that we have got

electrical furnaces we should not be l)othered with sulphur

except that originally in the iron ore and 1 think it will be

possible to eliminate the greater portion of that sulphiir.

1 think the paper hs gone into this matter almost too deep

except for a man who is in the business of manufacturing iron,

although the points Iîrought out will certainly lie of use to aIl
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oIf u, i hope that suine of the nieibers who are used tu ineli-

ing inetals andi using eupolas wili have soînething to say that

iIl furthler int erest us.

Mr. Taylor,-

1 would like to have heard soine of the foundrymien enter

into tis discussion. 1 know tlat wc retelve a great number

of bad castings, but 1 do not want to say very xnuchi about

the.n for fear of treading on the toes of soine of our local fotundry-

mien. However, 1 know it is a cominofl occurrence to receive

six or a dozen cylinders in <irder to get one good casting.

1 was very înueh suri)rise(l to hear there were so rnany grades

of iron. 1I(do flot think thle foundrynien here realize that fact,

as it seemis to me there is ouly one grade liere, which consigts

of ail the old serap iron and grate lbars they can find and 1 tlîink

if a little more attention was paid to, distinguisliing between

l)urnt grate bars and cylinders they would produce l)ctter cast-

ings for machining.
I amn sure we would ail like to, hear what the local foundry-

men have to say on this matter.

Mr. Robertson,-

In the first place I came herc to take the part of Mr. Gil-

more and 1 amn certainiy not going to take the part of the local

floundryrnen of Toronto, as 1 feel quite sure that they are better

able to speak for theinselves. However, 1 wish to say this in

reference to the remarks of the iast speaker and the remarks

of Mr. Wickens, that specifications for castings wili get more

stringent as time goes on. In Europe where competition is

much keener than eitber in (Canada or the United States the

foundries have been absoluteiy compelied to adopt the latest

methods in order to compete with each other. On this con-

tinent it is iargely a question of suppiy and demand and up

to the present tirne the demand bas been m'ich in excess of

the si.ppiy, consequentiy go long as this exists there is not much

hope for improvement in methods of manufacture.

Mr. Wright,-

I ace one or two foundrymen bere wbo sbould i)e able to

give us some information on the points brouglit out in tbis

paper. The paper Mr. Gilmore bas written is very tborough

and iî sorte of our molders would get up and discuss it we might

be able to understand it a littie better.

Mr. Baldwin,-

The Secretary was good enough to send nie thr(, advance



3-ý ~ Tas CuTRÂL tt.tgLw& AN')

copies of the papier anti 1 thoughit after looking it over that

soin(. of our foundrynten înîght be interested in discussiflg the

niatter, so i.hneia toupie of copies to two of our foundry-

mnen expectiltg thiat they woultl eoine down and take up the

discussion anti tell us of sonte of their troubles, liut apparefltlY

they (Ito iot care to say inuei abiout it. We do not specialize

iii our work, and take anything and everything that cornes

a *ig, which of cours(- inakes it liard to get good castings, ail

r,îund, but 1 inust say duit we are getting a better elass of cast-

ngs nom, with very .few serai) casting, iîut whether this is

front better workmiansiP or lietter pig iron, I an not in a pos-

ition to Say.

Mr. Taylor,-

1 waS verv iiuchl surjiriseti at Mr. Robertsonl making so

nany excuses anti apologies previous to reading Mr. Gil-

înore's papier. I see thlat he untlerstands tItis subi et thoroughly

and 1 have no doubt that, if at siime future tinte he can be pre-

vaileti upon to write a paper it wiIl be tof great interest.

1 have great, pleasure mn inoving a hearty vote of thanks to

Mr. Robewrtson for reatling this papier to-night, anti trust that

we sliai have thew pheasure of hearing a palier prepared by him-

self.

Mr. Wright,-

1 sectond t bat. ('arried.

( 'liiirmiati.

Mr. Robihertsonl, 1 have great pleastire in tendering to you

the very' hearty vto of thanks of titis meeting, for the very

abule hlanner iii whicb y'ou have handled another mnan's paper.

1 untierstatt that Mr. Robertson is in the electrical line,

tbereftre 1 think ie lias tiofe renarkaule weil to iatdle the

palier it tîte nanter hie bias.

1 understanti Mr. Robertsonlibas alreatly proinised ttî give

uis a palier, anti no tioubt you will ail have the pleasure tof listen-

ing to Mr. Roibertson again.

Mr. Rtoibertstin,-

Mr. ('hairinait anti gentlemen, 1 mnust thank you inost

sincerely for the hearty vote of thanks, anti 1 feel very grateful

for the kind receptiolt whieh you have gîven me to-nîght.

1 rnîglt say when Mr. Gilmore asked me to reati bis paper,

in a weak mtomnent 1 saiti yes; however, 1 htave since questioned

the advisability tif ny doing so, iîut since coming tltwn here
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to-night, 1 iust say that I have thoroughly' enjoyed înys'elf.

While I do flot wish to criticize Mr. CGiImore's paper, yet 1

certaiiily agree with one or two of the speakers that for the

average audience this pae otains too many chemical teri'»'.

1 should like very=mc to corne down here next fali and

give you a talk on the matter of electrical furnaces. I have

spent considerable time in Sweden working with these elertric

furnaces, and 1 think 1 wilI he able Wo give you some facts

whieh wilI be of interest to you regarding electrical iron and

steel manufacture.

Chairman, -

The next meeting will be on April 16th, when a pae iII

bc read on " Power Cost," by J. W. Helps, Power Engzer

Toronto.
Moved by Mr. Fletcher, and, seconded by Mr. Carmichael,

that the meeting be adjourned.
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