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Tcc ~ ~ t,11WA ANDlM tIWA N

l'iiNct. ~i c it. icrjEi, IccaliNTOI Macrh 21, 1911.

e I rc~ hut r. Ilcîi 1 ii, ii(U Ii tlie chair.

t lc c h lh li c i l . cc i c~ ccih acv e ail h:îd( a Copy Of the

Ille cîcîli s îi w -iiIl ci jxccihr ir~ e on cxx o i îcve t lîcir adop-

i li 11> ruad.
M cVii I \ i.I hmi il, ,i cIiihc c . J1efieris thlat the

mihiute ofi i-lie- Jci uis ic illcig le :1oIO)iei(i JUS rend. carnicd.

'Ihic secondcc ccliii o f I cIiiilil( i le remairks c f thle 1Presidetit

I'hicic~ aiiclicri'ic iiii îctlivei cy to yoil ICI

iiglit andcîich il .. cmcre w~ith Ille object of ilt appeaflflg in th

iccilmci ii Ilil W ili i h ci diii of it referrnig tuo Ille nieribers

Ir. 1ci caiovbl rib t ecti ici reference~ 10 Miexct-

bcers pacviîîg t euivii~ TlîiJ dois ciot refir tu tIlie prescrit

<ciipciciy c I fe st Ilfli at ail wlîo are preseit, have paid

Ilij Ic, Ictw iiiheicryixg a nuniber for two and

tlirei vcit, %Ni fcii xv( liî e a x inber of in viubenil whO

haive lîcci lîcic fcc' I tits, ibciriîxg thus tinte they have been receiV-

îîig i lie rigilcil-I îcoclhiîY locircIal and have been notified of al

ilieei ïigý. Tlh.Iis iii cIijtc lncl)ci fronxt wîicli we get n0

belîefit.ccc an 1cc rltpcsio tckicig Ill iiinaite III0) at t lcext ExecU-

icic Nie icîcci alir is tll lit u t eidbilie. Whiîe il. mlight, cppear

ticat we lx ccv(-i go(c î eîllic ctncsî cuet icgs wc do0

nl liti c att eîîciiice wi buV( On ccx >0r Sorial Nightii. As

1 saicl 1hcificli clot cxiihlaiii alYiiiU hure , il, is more to

c o i nt l l e c i it gi > lt t 1 e iciccri re g U iM e n t

The îext îxaper mwiII Ici ccc lcix1proveillent$ 
fMoe

l.cîciici~s cyMr.tiliik Mn. Black i.s one of our oid

e\ciiti~i îiîccber, iaîi aiii cli rxilroili engixîeen, who is at

a)eii Ron Iticcii Iiciiiii ccin lite G'rand Trcînk. 1 have no

doili i wilI llcîvi. ci hiircd of raiiroad men here next

M



[livre i, a flothlur mlat tevr wh l I haivue I briîig befi rc v ou

in refereaitu t o NI r. 11 pik t ipur gi%,tul on ' Ilailroad Signal-

ling,' soflit tlie ago. Wv hiavevi'lî ili vomiiuîilitat îoaî willh

hir. liat'ktt an hu is isp il lit t l to ut>ltngt hy fo ia îu t o t ake

up îo-night buit il N il :j 1ut in thîs liionthts .loîarial.

MR. C. L. Wo titili, S1t'.-IEi:. 

'ritiE ( 'F NTR lit î.lAIL 1,N ANNI ilNN1.5 IiNi. (1.1i li
OF CANADA,

ILtaitI I9j [Unlion Stai tin, T'l'tat, htt

DEAR ,-

Ih'jîlyilig t o ou as ')f l'il . MOI, w bîi l au fi n(1 il reuun

froan abroad, and rclaitiaîg to a staitelatiet ini tut' ''C(ipudian

Engiiict r" to tht' utTci thlt th liu -t Wl iyt 'o-saaît ig.,igii obta:ined
t he uîauerg for operatinug th b l andu i ight t, w hih licly lise,

froxa (ijfli'rit Fou lits, M-ouït 1 say t bat t bis iiii ust bu lit iII'l

au'w depart uit ini tiiis sig! .. I , as ait th litmea ily artjile %%ls

writ te ie bîclatttir o r s;ourit' of clu'agy w as ustii, alit t he

failure of tiiis wou id gi vi I ui a ligitIv'iaudilei anltd v isual

indicationa.
1 should bu gr'aîtly îitt'rustui Io litair wiiat, nu'm tli'v(ýup-

mient the Whytu liailwaiy Sigal (o. have' mîadei, as aiîatrt from
lie objet it)al feit ta ru 1 alauttionud andi wb itb is tolltiiilonl

to almost ail t'rossiaig buils , tict1r sigal po vssti 'uisitlur-

able nierit.
Theru sellas al.so tIto bu a iii i.su ut b'st aînîing ais to wiat I

laîtenduti to coaivey iii aîiy pailier' wlîîth was flot su aii' h t hat
the failuri' of the' bull woulii nauîîaî tht' fatilure of the' Iighit or
vice versa, but that il' faului' of Ilie uau'a'gy WOUIl ufl'ut iîoth
as i hiy rî'Iiei oai tih'efîctîîats of this to giA'e thiair dianiger
signal anîd wiith is ulit ia'îy igiins.,t tihe fundaaiat ail pi ti aipîles
of railway signalhiaîg.

Yîttrs vvry t ruly,

(Sgîi.) C. L 11AtEET.

The Secr'îary is ail right, foîr pitii'na up tu the enad tof Sep-
ter,îbc'r. If theni' are any tif the' aîîcaîbers who would care Io
get up a papî'r ft>r Ot'tohi'r, Nov'nîber tir eceenîber, I shall be
very plî'asî'd if tiauy wiii (trop i caî't tii the' Sc'retairy, adtvising
him to that cifect.

1 also wish to staîte that sontie nitibters of ltt, Exîcutive anîd
Receptji oîîitî'' aire liot attenuiîg t ii htir business as they
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should. We do lot have as Inany present at the illeetifig5

as we should, and you weill readilY understafld that it isin i-

posible to run an institutioni Of thi1s kind ullless, the gentleen

who have he'en elected on these com,[mittees attend to their

duties. There are several of them who have neyer been to a

mneetingi, which 1 do0 fot think is f air. be o h xCtv

1 feel safe il, saying that had it not be o h xctv

,Olnflnitt,((, in the pastý ieither Mr. Jeffecris or Mr. rieRae

would have n"Iet with tht' su(cesm the,; did during their ycar of

office, and 1 sineerely hop:e the Exet Meetngs ReeiOf (nao-

%%tte,lihen called upofI to attend meil îledaO

tu o su ini future, Iuils steanuereto e

The, next order f bsns sUcafoneeto 
c

NEW MEMBERS.

.1. Shields, Marhiflist, Christie' Brownl Co., Toronito.

t.Ward, Merchlint Titler, Toronto.
~V Dultt, ~niIeeTorontu. Trno

..Mihlie, Machilist Cunjsuflers' (a '. ooio

F. 'V. 'retic, ~ireless EnIgifel'e Canaiai Train Control,

Liinjjted, Toronito.

1lilirllett, Gavs Eligineer, Eeonoit'aî ja ApparatUS Co.,

Toronito.
F. il. S'quibb, Draughtsinaftl, Toruontu.

J. I(rk, insuranie Engineel', Toruntu.

. .I)tlvis, Fureinan , (;.T. R.hps Strittford.

W' C. Me( aie, 'hailiman, Ontario Enginet'rs License Board,

Toronto.
.1.~~ hele, 'befFgineerýt Mercer ReformaturY, Toronito.

M . Le('. ,Atkinson, Mar.,hhtl Coal Co., Toronito

il. I>edelty, Foreimn Looxa Moulder, Canada Foufldry Co.

.lolxn~~~ ~Vîh ahit, Gurney FoundrY Co., Toronto,

A. J . Russ, MaWUge.r, D)ominionl Fuundry supPlYC.,Lit,

Torunto.
MBFn PEESENT. J ato

C. Schadcl J. AdamJ.Bnlf

* ~V. Baker (.S. Browne P.Bi

E. lacstoe .. Barker .1. F. Campbell

R. M. Carmichaei D. Cairns T .Cl

B. lakeD. Canipbell E. E. CumIng

F. D. Dewar J. Douglas J. T.Heriot

H. G. Fletcher C. G. Herring J ero

J. .Hlfeder H. 0. R. Horwood P. jerreat

J. Jackson T. H. Jefferis J el



ENGINEERING (hI ' A.NADÂ

T. MeKenzie
R. E. Layfield
J. W. McbIintoe-k
J. Nicholson
W~. Sinith
H1. E. Rowell
E. Gi. Southain
W. A. ('eok
A. Taylor
J. Wright
G. Black
F. R. Wickson
S. Best

J. Ji. M01oi ii
N. D. Mclliîtyre

M' ewman

1P. Robinson
F. J. Ross
G. Service
A. E. Till
A. Woodly
G1. Baldwin
I. H. Fisli
H. Eddrup
L. S. Hlyde

E. Logan
W. Malott
W. MeGrath
. McKlee

IL l>e(Ity
A. Stewart
F. Ji. Squibb
E. T. Spidy-
il. M. watts
A. M. Wickens
NN'. C. Sealey
F. Scott
C. L Worth

Chairnan,-

This is a fairly good list, but we have got, lots of room for

more inembers. 1i may state that these gentlemen have

been approved of by the Executive and are elected a.s niembers
of the Club.

Thc next or(ler of business is-" Reiadinig of Papers or

Reports ani Discussion Thereof."
The paper to-night by Mr- Grocock treats on the device for

using steam in a cupola known as the "Dolierty Il process

of iron foundinig.
1 notice we have quite a number of " oundiy N men livre,

and I feel sure that t bis paper will be histeiied t o wit h the

great est of interest hy tiven. I have înqich 1lvasur n~ inOtro1-

ducing Mr. Grocork.

THE DOHERTY PROCESS 0F IRON FOiCNDING.

BV W. - . (;aOCOCK, Eîgxcr'Representat ive, Toronto.

As probably the only Englishmnan who lias succes8fully
applied the Doherty system of Iron Founding both in England
and the Far East of Burmiah, I hope I niay be able to place
before you soute intercsting points to justify the selection of
Bubject I have chosen, even at the risk of exemplifying the
old saying of carrying coals back to Newcastle; for 1 under-

stand Mr. Thos. Doherty is one of Canada's illustrious country-
men, hailing f romt Sarnia, Ont., and my loss is, that 1 have

neyer had the pleasure of meeting him and comiparîng notes,
or learning further f rom him of this interesting process.

It is said "fair play is a jewel," and 1 think you will ai
agree with me, that in discussing Mr. Dohcrty's invention or
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i ;
'i.

'I
il

.1,1

s~ ~ ii t ~I l( fe air on li tip art t ti jet 111t. geIt ltimait juave

the lm ast,a antd I ,lhie(fo*ti 1)1>(Ptose Io u rad y'uu soie

excuit, f ln a )at'r rai )I i3li i i i t he Aiievriai As-

'teatjItf iron V lOUIIde1i i Piiadulphia, aitd followiiig

wiI hliii It-i "a frn ii i '~ own ilt 1)teIViiiCV. il(e said

Miitt î: li ii Ii andi I % a 
1  l tetilit i~ î ia ti .wiab

hClnhiii t ii iihiii3 tilii'~ iitr caiiliiig Ue Iîheory

anti so illtua ttiir a- o ti tie ait itili an(i irat Ill iaki îg place

iiini trti i îr fiOn 01M 3- eip1ohi hNIiit.î iiîg is iii pî'ogrese.

Chîiciiai litt î u, luîiiîke( nIIIi Nn othei aict ins, caniît be des-

c nibt i as~ it is 0111Y kinom' n i i il' i1l e , tandi t hi neiles approach

ti'ut iait tati itln tit iti a îie,''i ).Il pi iitf tht1 mi tai atiion is by

ltg il îgitaa ttie Il a r tV I attraci oi timnotttiof Ille masses

iii ait ioni. Ti aIiltoît it' tf ihxed and ilitiie Proport ions

w ich îi uaitiftîi srv~ to rilaite hîiijtIo t V oit aie

1110191 n 9l~,tltiîi dopl ii in ils ent irvt y ii Il iargi nluilier

of t i tîts îsitsgreali dijiicuit ies mwheîîi apietd lu ail

i)ii ra tmi ioli: us, andt aintiiig t hi iluini ter iî tlt. Tw(iity-

SeV' l i gilaiis tif i rîtu w ii comintine Wîtil eighit graius tif îix3gen

or wt -1 t wtîi\ fi. or "it h t hrec propollionîalstftiyet

yit nuouiiitt is 'knowtî which tm'enty-sîVthti grainîs tif iron

wiii conliu 'uili twO proportioîidiilor sixteeti glis .of oxygeul;

aitittitgiihii a comtipounid iay yet Ile discovved, anti ihiere-

fort, W#i shitittit not on this accouit condeinithei alomie

thuîy. But now tomes the difficulty, tweUty-seei parts hîy

weigitt tif irunl wiii Combine with îwelve of oxygeit, andt lWCul"tY-

bevel piarts tif ironl wiii aiso combine with ten and two-thirdii

of tixygtiln, tir if NNu relait lthe unit of oxygen we miiilsi suhulivide

the ntît of ironi, tir we inusi subdivide both by a ilifferent

divistir- îhis beittg su, what bîcuines of the notion of ant atoin

or nllieUle physiciiiiy indiisilie. It is truc that in the case

of ,iiltitiott diilreutt propullions catt bu united up to titi point

of satuirationt without anty difierence iii the characler of the

eompiitiîi. F'or exampie, one class of pig iron may contain

a certaini aniount of Silicon, carbon, phosphorus, mailganlese

anti sillphur; and anotiter ciass contaîn exactiy the saine

proportionis of these substances, yet the two irons wiil flot give

thte saute resuitant casting, although mieited in the saine cupola

anti under thc saine conditions. Then we must arrive at the

conclusion that there must be a variation in the metallic iron,

and in this respect to the cheiit, metailie iron is nietallic iron,

and in our prescrnt state of knowledge and educatiofi chernistry

canîtot give thc charatter of il, and the consequence is that we

are neyer sure of the saine resuits, even on the saine analysii

and there nîay be a variation of ten per cent. in strength in the

castings malie f rom the two irons. Then the question arises,



wbal îs tll bt'I st planl to adot uî.-h'r Ill'. cite îuls talice', to

oveirColue thle diil ot? Soin(. flou i is ago, whbi b aryn

out soille e \po' nuit ut1 I oîîd 1lla t by ýoull iîig a S1 ain j et

in the t uyere iiican p(Itti1P,1:'I~o:' is 1 t produLced a îîoiet'uiar

chanlge' in t1lbe casting; t bat I lle east iuI wastý, fi nul in tibu g-unLl,

soft er anti s troniger t han t îtlia l'tbat i n inuiýt i ig od I t usty

set ap whlîîulodur tîîdînary lat woitll r'suit i grt at

wastc tin i tllt t Ile litt.s wa o ni hi two pur C0tt. Ti si i t nid

bu tooioe 'tvtbt ii:ît lli r geli gas isa O e f iiit i i

a~ ~ ~ ~ ~~ ~~~~~Il t'tu i ia savlyu xaltiti ni de ofroî n t b i s

vaLlua11( tî' a t une it Itis ti i'i~t >'f ulic t it ts, uial ut iy,

stîfit'îIi îg anltd st rengtlieinîg the' casI iuiig. Tiliese art Ilt' pi oitt

te rnis t bat t'ai ic t e sd an ft oe\' ivh tiit 'il i Nl -vilt:tliy

uîîdt' stan ittiteir ineaiolî I t inakes litth', difeltet- to in

wli thler th e actioli is beî clor alittropica1, i. C., tw cttapaity

t) Uni lel'gtt WithOI botCIiaie tf d cLli i jil ICoiIIuposît iol t, a ChIange

of Cltnian d phy sical Ictnitioti, tor piue r st ili, :1 rtar-

rautgein1(tit of th liiolet'iit's. To I.lit' inlan tf s eî thle

clinîî jal react ions prod;tut'd i y thle Il. .t . is i n i ii i'v~'oou',

wliiclî is liest olîservt'd lty theii aid ofi a spectro'iscope)t, t liat iost

în:rvellous little instruinlIet. Wîheii exailiig tIlie g-ases as

tlîcy pass up by the charge dooî' of the cupttia aitd iy the
simple tuî'ning of a sinali steam valve lîaviîig a 1" opv'iiing,

tiiese gîisses cati bc changed anîd thei chiangt's aniiaysedl j ust as

readily as if we llad thcîn bottieti 111 ton te li4hâels tif tiur

lalîtratories. TLhei'e caii lit 5t't'i the yeliow sodituni lint', thle

Muie hydrogen, te lie îd carboît anîd othei lint's 'Ne11 kîîowî

to li those who hauve studied the coittîs of thlese gtisses thîttugh

this wontierful littie machine. Thtis siinuiîaneous p)roduc(tionl

of several differeiît forces changed liy tue simple oua o

of a small valve mîîy seem uit first sighit to be irreetitîtabie

with their mutual aîîd necessary depcndeîice, and it t'ertainly

presents a formidable experimental difficulty in tht' way of

est ablishing their equivalent relations. But wheii examnined

closely it is not uit ail inconsistent with the dlaims 1 have inade

both in my patents all over the world and my dlains ttî the

public, but is indeed a strong argument in their favor.

Difficuit as it may seemn to the scientific mind to restrict

the action of any one force to thie production of any other

force and of one only-yet if the whole of one force in che'mical.

action be supposed to be employed in producing its f ull equival-

ent of another force, say heat, then as this heat is capable

in its turn of producing chemical action and in the limnit a

quantity equal or at least only indefinitely short of the initial

force, if this could at the same time produce independently,

say magnetiom, we could by adding it te the total heat get
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lmore t han tlle original chemnical action and tlus Prpduc

perptua moton.Butthis rule does 'lot prove a correct
deruetuaon]'ltion- caBay oethti tht case of that of ilitro

glycerint', wihere the force protluced is so mlueh greater than that

cXhaste mnilsproduction, And thus ini evaporatiflg the

sPiil uanitVof ate ino ~eamand the sinall percentage

of hleut reqIU!j'ed in the xte of tht cuplat deopSted
tan toits elil'lthdrtýg<I uid oxygen, we have otie

heat -. 28 tînties greatel' lIail i 1 O ; carholn, and therefore the

litaIso uthzed ilprt>tct fair nmore than, comipensated

h' t loie yde. i1 Pmr : (ih~ t admit that a Man cati-

not ift umosli U k' î~ 't raps anid t hat motion cnotb

loncitIvie'I on gena hi pIes %vit holt parallax change of

positive, 0or Wt tOUSIalih that, the evohitiomi of one force

or Mode (>1 force 11, otanotber lias induced muany to regard ail

the 'li ft -'unt nat uraialic as roducihle to unity , and as

resuitilg imoi ontl f orce which is the efficient cause of ail others;

ami onte theory tries to prove that electricity is the cause

of every change in mlatter,' while another theory says chemnical.

action is the suprenie cause, ani still another that heat alone

is the universal order,' and so onl. But these questions we will,

for tht present leave to thte phiiosopîlical mmiid to discuss and

theorizel upon and ret urn Io thle point and tlate only wliat we

know to he trtit, bliieving it to lie s80 hecause we have provedi it.

Rf'nelias aiready heen inade to the many difficulties

ini acceptit iii its tmtiretv the atoic iaw of fixed and definite

proportionis, aîîd the applicatioll to iron, and while the law

does not hold good mmm this respect it does in mnany respects.

In the average cupola it takes fromi twenty-eight to thirty

thousand square feet of ait' to meit a ton of iron, four-fifthé

of which is nitrogen and one-fifth oxygen, and both these ele-

ment s when in the nascelit state (Io obey the lam, of combjns.tiofl,

for if we endeavor to hum 30 parts of carbon in 60 parts of

axygen the eiements will assert theinscives of their own accord

and refuse to unite ini these proportions,' and the 30 of carbon

will only toice up with 40 of oxygen and forni 70 of carban

monoxide, and this gas, had it the opportunity, would combine

with 40 more of oxcygen and f or 70 of carbon dioxide, but

finding only half that axiaourit, 20 ai oxyrgen contents itseli by

one-haif, that is 35 oi carban manaxide. And again if 30

parts af Icarban (coke) be burnt ini more than, say 85 of oxygen,

only 80 wîll be used, the ather 5 remaining as axygen merely

mixed with the restltiflg dioxide. Or if an attempt ta buru

say 30 af carban in les than 40 ai axygen, the oxygen will take

uptrefutsisweight ai carbon and form carbon manax -

ide and the excees ai carbomi will remnain as carban. Thus we

aee haw important it ie irom a scientific standpaint ta use the
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propor quantitY of fuel and the right amount of air iii the
foundr) whcn nict-Itng iron, if we wish to get the best resuits

and the best castings. Then) followiîîg on this line of reasoning
1hy adding hydrogen, 2 parts %,iI1 combine with every i part

uf oxygen, or i., will go on ain4 combine with the aiiirogen and
form '.H. ainionia gas, Ilhis elemietit then comibining with

suiphur beconies ainunonia sulplîydrate which, having a greater

affinity for suiphur than what iron lias, as carried off by the

heat, instead of being 'absorbed by the iron andi retained iii the

casting. And much hbe saine resuit is secured ini the case of

phosphorus, only not to the sain(, extent, as lias been proved
by analyses both ini Englaaid and Anierica.

That ibis proeess will admnit of a lower ani cheaper grade of

iron and coke Leing used lias been demonstrated both in thi8

counitry and Europe, beyond i question of doubt. Lt will also

admit of a very inferior grade of badly oxidjsed scrap) bcing

used anti at the same time produce a very fine resultant castinlg
whîch excels in strexîgth and texture that nmade f romn the very

best brands of pig iron melted in the old way, ani ini this respect

alone, can be of immense value to every foundrymaiî in the
worid who adopts it.

1 arn quite aware that ncw facts ami the mode of regarding
them are most favorably received by the publie when in strict

accordance with old and recognized views. The niew fact

may be very far removed f roni those to wbich it is referred

and belongs to an cntirely different order of analogies, but this

cannot then be known because its co-ordinates are wanting and

it is quite possible for the public mind to be so moulded by past

events that it is ver difficult to convince the world of a new
view, and very many new and valuable discoveries have been

lost because the public mind bas proved antagonistic to their

reception. We cari only receive the new discovery just in

proportion as our minds are educated and our knowledge
broadened in that particular sphere ta which they belong.
Thus the founder should if hie desires ta be<ome a master of

his avocation, study the principles that promulgate thuught

and investigation in the science of metallurgy and chemistry of

iron, because it cannot be discussed along any other line. The

average founder up to the present time is not as well posted

ini the chemiatry of iron as ho might bo. Ho knows wihen his

castings are sof t and workable or hard. and unworkable, as the

case may be, but he doos flot know the cause and effect of the

different compounids that go to produce such undesirable
conditions in the metal, and to him the mere mention of chem-

istry ie a mystery, and the resuit is ho has to rely upon the

iron braker ta furnish him with an iran which in his opinion

is suitable for hie product, and in many cases the selection
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at l~ j luit>' gîîc I ý I un 0t qu t awat thalt there is a

e ru h înt i n Ii n t . n Iomîjtu tlit i tIlle bosiuîess of science

t l icuyî htitl lv wiith tl IiqtîN.l of if n atter, but science

rnlust nl b lw 'nitnd n ( >i tiWiîtîcf u~ Its office

is tIo i ivest igat c ail I lle ut i c sa I rde r a nd e ýplain aIl the

develllil ti liaiiita'i. ail> ititeIIUcI Ual prngress of which

tIi> Nvoitlu1 l ith tii>' îuctt iin'-i so full. It is truc that ni 'ny

doiult theiali~iii of ni itecluaî d'tîîii't and sclin-

titi> >u î" alti clilî t ilia t111 lu mo >tl> is tInlvitig. al Inn t'apid a

pavi. Sîîtiîl 111>1 do> tînt beiiix t iii :iti\ pît>gIî's anid evenl go

so>fti lo dlimi Ille >-\htiIv'o nil :1 utpt'i'i Beînig, and it

saî>l, - If t liii bv tIv>l al Go iii îîî tilitre wvjlI be sotnî' day.''

For tv r'>ty ptiiiiIi of vauillit-\ att> enîle of Scieuitîhî Iaw whichi

w>' t îk : ami\t>>il iii t>lici i'. vallueil, ti>ît l>u'îalh' ot nul ex-

of''i'i' btuit>ttit> ~'jttc',ltt Iî>caus"i moî tak' for

gt'altil i-uiitoiiiiiN ilî uat utc, wliill ieatis iliat be'lii te

dix anti Il( b> iii tiihal îstbj i nîî' igilu 
r itn n

finai. 'Tli prt>>gu's t liM we sec itn crv:io i,ît ih at of Ille

growt bl >f al rn iloli tIhat ofi tlle wutkigout nfil aplanl,

Ilut tha b of aui aiqlapta;t nîti of1 parits, b ut if Iltlie dexci> pt nent of

ni lifc fi. rCItet ii is inii>u Icci în a t ine muaide liv G ( )d witlh a

balii' iii g>>>> atnd evili aîalagoi u a tel ofi cylînders

and
1 pisto>u 1î is, lut al iiitlifcstzat Inn of al livi'iî will beu'ctti

t turv a îî> ilii>>ix p rfi c t as it ivlai s it self, nti utti il t . uVt parts,

but tIo itls utu n uirpise. I atui iuitei' valy t>> adibit that îny

ktow îît'Iilîii i''' 'itC ~'et> ei )luc thlat a t er fleat'lya

lifetimnie Spiuît iti t lic sîudx' of itîti 1 ktiow lii le o>r nothitig

amid (-ati uilv te puat tlle wurds ofIllhi greuit Nuîw tou, "' i an

only al li t t le bouy playiuig un thli sea shoi re of kniowlelg' , di-

vert ing inyself luv nuia itd dien bidng 
a snioothler peblule or

pret tier slielI titan ot'ilîary, wluile theu great oceali of t rut h lies

spread out befuru e .' in And ini the language tof G~aaf

Travers say "I want t,) learn aIl thatt it is possible for one

huiiiaii iiil tn know, lecause it is awful to contelfpli'e l)eing

l)uried alive iii the coffn nf one's own ignorance and selfishness."

Or, like Lytton, say 'I 1 iold that the grî'atest f ricnd to man

is lahor; that knowlculge witlîout toil, if possible, werc worth-

less; that toil in pursuit of knowledge is the best knowledge

we can attain, that, it is not wealth suddenly acquircd that is

deuterving of hornage, but the virtues a mnan exercises in the slow

pursuit of wealth, the abilities so called forth, the self-denial8

so imposed-in a word, that labor and patience are the true

achool masters on eart.h."
Tilos. DoBiERTY,

Sarnia, Cantada.



In corrohorating Mr. Dolierty's dlaims as f ulfilled to a verY
large extent fromn mny owin practical experience, 1 iniglht here
state a strange coniecand that is, %%-len Mr. Dohierty
was making his first test iii England at the Hamilton Bridge
Works, (Jarston, N. Liverpool, I was rnaking sirnilar tests at
the Riangoon Foundry iii Burinah f ront his drawings and
details supplied at the tinte, and subsequentiy some years
afterwards 1 happenied to be sclected out of 1,187 applicata
to the manal,emnent of lthe very works at Garstou where lie had
been carrying out his tests. 1 regret to say 1 found his process,
in the intervening years, hiad for soite reason or other, been
abandoned and 1 found also the foundry departuient of those
works in a deplorable condition, which, although only an
auxiliary departinent of fairly large works eînploying 600
men, had been a lose to the firîn of £1 ,000 during the year
previous to my takine over charge, and the~ directors pressed
upon me the advisability of closing up this departinent and
purchasing the castings required for the ivorks f rom outside
firins. It was with soite mnisgivings un their part that I
obtained their reluctant consent to try for, one year more,
and the resuit was that without spending a penny on new plant
or tackle, on capital accoult, 1 converted the £ 1,0(K) loss inito

al £500 profit, ini the flrst twelve niontlhs and received the
directors' thanks with permission to lay out in niecessary

plant and inuproventents ail that 1 desired.
The relative figures were for the month h efore îaiking over

charge, and the l2th nonth after taking over:

Before. .ir.
Output (1i nonth) 72 tons 187 tons
Wasters, 18 170 0.99% (less thil 1%)
Backscrap, 40%/ 8 %ý1
Cost per ton, £7-5-0 £. 5: - 3O

(labour and material)t
I have unli heard of one otîter wurks ii (Great Britain

adopting this ojrocess, tiîat of the firnti of R1. llunisby & Sons,
Limited, (iraitXam, well known large agricuhtural aud general
engineers, who wifli true British retiemce or coniservatism,

have only hevard that they were sati.,fied as tu the econouîyI
of the process and the quality of the castinmgs i>i(><uced<, giviflg

no details or statistics,.

DEscRiPTION OF 'rImE PROCESS ANI) 0BmJCTi AIM}I' AT.

The process consists of injecting dry sticanl iito the cupola
along with the blast, with the severai oijects of :-

1. Increasing the value of the gases of comblustion l)fleet

in the zone of fusion by the high sperifir imeat of thle hylrogen
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introduced in the decomPOsItIOfl Of stean' (the heat Of comn-

bustion of hydrogen being 4.28 times that of carbon).

2. Carrying off a proportion of the salphur priniarily in

combustion with the hydrogen, and so xnaking practicable the

use of materiais havine that elenient in excess

3. Effecting a saving of the loss of irdn-e.tspecially ap-

parent where a high proportion of oxide of iron is present b>'

:~ ~j

j,

I

I.
1' I

1F~

the inereascd volunme of actively rcdueing gases produced by

the decomposition of steam.
4. Securing by more perfect combustionl, high liquificatiofl

and corresponding honiogcnity of iron melted.

Assuming these objeets to be attaine(l by thc process, it

je obvious that thc advantages incidentai to it are:-

(1) A saving of fuel.

FiG. 1
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(2) A possible economy in the value of the iron and fuel
employed.

(3) A decrease in the lose of iron carried off iiv the slag.
(4) Cleaner castinlgs and stronger metal.

APPÂRATUS. SEz Fio. 1. (This is the kind of cupola
I used in ail cases).

Underneath the air beit of the cupola a steamn pipe is fixed

having connections opposite each tuyere f rom which smait

'fee

branch pipes of *'bore are led into each tuyere, each branch
having a wheel regulating valve to regulate the amount of steain
introduced with the bst. (Sc Fig. 2). Ail exposed portions of
steam pipe are covered with asbestos or other non-conducting
material to prevent condensation; and as near to the cupola
as possible, the steam passed through a simple superheated
coil, the steam pressure heing 80-90 lbs. and air pressure not
exceeding ï Ibo. per sq. in., i. e., li' of mercury or 21" of water.
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WhiIjst Mr. Doherty was tabulai ing resuts- at (-arston,
L was arriving at similar (Imit n eýxztc ly idenitical) resuits in

Rangoon as follows:-

Gia rN tO'?. Rangoon.
Ordinar'j. 1). I>rurctés. Ordinary. 1). I>rores#.

Average loss on

Average rate of
meiting per lir .. 4 tons 5 tons 2 Lon> 2j tons

Average consum-
ption of coke per
hour...........3 35cwts 2.741 c-wLs 3 w. 2. 15 ewts

1 obtaineti niuch butter coke consuomption re.suits in lian-
goon than 1 founti possible latt r on ini tarstoil, t he extreme

heat anti dry climate of tht former being, no doubt, accounft-

able for the difference and flot t he excellence o>r t he samaller

capacity o~f the cupola in Rangoon. <>11 pounti of carbon

burning to carbonie acid develops 12,906 units of heat, and

rit one pounti of cast iron requires 511.2 units of huai, to ineit it

at 2,19(r Fah., andi allowing coke value to bo .82 of carbon;

we would, therefore, requiru t0 invlt one ton (2,240 11b..) of

iron 24>5 1 08.2 lha. of (oke or nearlv 1 c-wý. Since

the huai results obtainablu arc a little over 2 rwi:. MI actuai

practice, we arrive at soine idea of thle act ual waste of heat

incident ai to the opuratioli of neit ing iron in a cupola and if

any apology were ilee(led for the endeavor to economrize the

1 qgefts of nature in the useful arts ami manufactures, we have it

right here, apart f rom the superiority of t he resultant product

claimiet by this process. The brantis of <ast iron used in

foundries for ordinary castings are Nos. 1, 2, 3, and 4, which

are grey cast irons. The quality of the iron can be judged by

<I jlinpecting the fracture. When the color of the fracture is a

uiîiform dark grey, mottieti anti without lustre, it is vcry

weak; when the color is iight ish grey with lu igh metallic lustre,

thr iron is tough and hard; but when the color is light grey

* wjthout metallic lustre, it is hard andi briffie. No. 1 has a

dlark gre- % fracture with high metallic lustre; it is more fusible

ami moreý Ibid than the others, but being deficient, in> hardness

anti streiigth, it is onlv suitable for very light castings.
Nos. 2 and 3 are used for ordinary castings, the cobor being

a Iighter grey, with leas degree of lustre than No. 1.
When mnelting ini the cupola viî bout th( li ohurty process,

1 uîeti for ortiinary cast ings

m

àLmL1_ý



ENUNEERING CLUB Oî~ CANADJA

Cleveland mixe,) oraîds, N\o. 3. 6 ewt. per ton.

Good dlean scrap 9 cwt. per ton.i
For light castings 1 u.sei-

Scotch mixed brand:, No. 3 5 cwt . per ton.
Glengarnock, No. 1 .. . .. .... 6 (wt. per ton.
(Cood clean serap 1) cwê. per ton.

With the Dohert.y process 1 used:

Scotch nîixed brands, No. 3 ........ ... cwt. per ton.
Cleveland mixed brands, No. 3 ..... 1 wt. per ton.
Scrap (unselected and rusty) .. 10 cwt. per t ot.
Wrought iron punchings .. , .... 3 ewt. per ton.

By the introduction of steaii (lI,0) in (oliiatioKi with the
air blast, a new elenient is secured in omibustion. Th.i exceBa
of oxide of iron in the large ainount of scrap used, gives sulp-
hydrate of ammonia, and when reduced to t he furrous state,
is ferrous suiphide, and sets siphor f ree.

The oxygen is removed f romn the oxide by the hydrogen
and produces a much more strict fomn of metallie iroti.

The oxide or rust visible on the iron is sinîply the inetal
going hack to its original form-the ore-and in order to
recover it, the oxide must b)e re-sinelted; and to dIo this the
sarne clements or thuir equivalent must bu broughit into action,
as werc at work iii the smielting furnace in thc first place; the
only (lifference in the original ore and the oxidc, being that
the ore contains tibout 50 per cent of pure metallie iron, while
the oxide contains about 90 per cent. Thus the practical
foundry-man can at once sec wherein the great waste takes
place when the oxidu is carried off with the slag and lost. It
15 a weil known fact, that in melting cast scrap (t11e more rusty
the more waste) there is a loss of 30 per cent in ordinary foundry
practice, while it has been verificd by rie that the charges
wcighed into the cupdAa and the castings weighed out theref romi,
the loss did not exceed 5 pur cent. Hure is a saving of 25 per
cent., asi(Ie froin the superiority in quality of the metal pro-
duced, which of itself was a finer, softer structure, and possessed
fully 20 per cent. more physical strength. It might bc of
interest hure to explain the cause and processi of oxidation of
iron. Iron dous not oxidizu in dry air, nor evun in dry oxygen,
at common tumperatures, but in moist air, it becomes coated
with a scaly covering of black oxide or rust. The îresence of
carhonic acid in the air greatly assists the operation, for thu
iron bccomning changed into the carbonate of the protoxide,
absorbs a new portion of oxygen, ani is thus transformed into
the hydrate of the peroxide of iron. The carbonic acid dis-
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engageti, facilitates.tIIC oxidati>I Of a new portion of inetalie

iro>n. Whenl Once Iron lias l)egun to rust at One Point Of itô

surface, the rust spreads rapidly round thiâ point in conise-

quence of galvanir action, whielh accelerates the oxidation.

The snl) spot of rust foris the two elements of a voltaie pile

in whivch the ironi is positive, and thus acquirés for oxygen an

afinity suthiciently strong to deconîpose the moisture of the

air, ad thus hydrogen is set f ree. llust also contains portions

of aininonia, the odor of which becoines evident by heating it

with pot ash. Animonia consists of hydrogen and nitrogen

ami when these two clements corne in contact in what is called

the nascent state, Î.. e., in the very act of scparating front a

body under &ecomnpositionl, the nîoisture of the air, contaînîng

a portion of the air, and consequefltly a portion of nitrogen,

conhing in contact wîth the rust of iron, is decomposed, and the

nitroqeI ani hydrogen which are set f ree at the saine time,

combine to forixi aimmonia and the ammonia is retained by the

peroxide of iron, whichi acts towards it as a wcak acid would

do. Lt wilI be readilv seen f ront the above reaction, which ia

büth analytical and ,sý,nthetical, how marvellous are the resuité

that xnay be obtained in an ordinary foundry cupola, when

* natural Iaws tire carried out, by the introduction of a certain new

elemlelit, actinlg In combination with other elements, thereby

fornîing new elenielits and new conibinations in the ver,> act

of separation by heat. It is very dificuit to describe the

chemical react ions at work in a cupola, hecause chemical action

is only known I>y its cffects. It requires very littie technical

skill to operate this process-no more than is within the reachi

of the ordinary foundryman, iii order to secure the best resuits

claimed.

These claimis are:-

1 . Effects a saving in qîîantity of fuel usod.

2. An inferior grade of fuel may be uscd.

3. An inferior iron may be used.
4. There is less loss in iron.
5. Lt requires less time and power to operate the blast.

6. Castings are more perfect, being vei y bmooth and even.

7. Castings are more easily worked in tihe lathe.

8. Castings are very strong, resembling malleable and steel.

9. A cleaner furnacc and very much less slag, great saving

in preparing furnace and longer if e of lining.

Satisfactory as these resuits undouhtedly were, the re-

duction of the quantity of iron lost in the slag resulting fromn

the Doherty process as compared with the ordinary, appears

to me the most remarkable feature; in f act, I have on some



ENGINEMtNU (L114 OF CANADA 33

occaions had, almofit a dlean furnace after a day's "1)1 0w,"

and a few minutes unly sufficcd to get ready and make up the
furnace for the next "blow." And the quality and quaxitity
of scrap iron possible to use was also most pronounced in favor
uo the caetystilg pouc and thee isu ano doutrthat enc

uo the cohsting systeme and the with ano delctrious weffc
oxide of iron is present, it is thoroughly reduced by this process
instead of passing into thc slag as in the ordinary process.

COKE YIELDs.

I neyer attempted to reduce the quality of the coke and

always obtained for foundry purposes, both in England and in

India, the best possible, but I understand that Mr. Doherty,
in lis tests at Garston, utied an admixture of 50 per cent. rnferior
quality, this being too sof t and too f ull of suiphur to use in

ordinary practice; saving thereby 4 shillings per ton on this

item alone. He would probably have saved quite as much in

quantity had he uscd the best, but no doubt was anxious to
make good his dlaims in every respect, including that of using
a commoner quality of coke.

SPEED 0F MELTING.

The new process increased the power of the cupola 25
per Doetyi educe ther prese frm1 outsu and theer
per. coet ineache ovir these om opu aI mreovuer,
to 10 ozs., reducing the speed of the blower by 50 per cent.,
although the melting speed of the cupola was improved by 25
per cent. In aIl cases I kept at 12 ozs. pressure, preferring to

take no risks of getting the metal down too stifi, at the same
time there is great danger in having it too hot, as 1 have known
good castings, to ail appearances, utterly f ail on the test bar,
through melt.ing at too high a tempeiature.

CHEMICAL ExAMINATION.

Mr. Doherty, I understand, 8ubmitted samples to Messrs.
Pattenion & Stead, of Middlesborough, for examination, f rom,
which it wouîd appear that most of the elements contributed
to the combustion in a greater degree than obtains in ordmnary
practice. From a 30 per cent. mixture of Middlesborough pig
(high in phosphorus, about 1.60) and 70 per cent. scrap, (also
high in this element) he obtained a very useful sof t maîleable
product of the folîowing analysis:

Combined carbon ..................... .58
Graphite carbon ...................... 2.47
Manganese........................... .44
Silicon.............................. 2.25
Sulphur............................ Trace
Phosphorus .......................... 1.34

-M
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Fhoni anlother anialysh. %NhIicl %Ir. L)oherty wau demon-

strating at (iarston ini Engliîd, Ille figures were as follows:-
Charge. 'ontaillinq 150 P.C. phollphorus.

Cleveland........................... ........... ........ 121 per cent.

lemnatite 1 2J per cent.

Scrap . .75 
per cent.

'lhe cast.ings Otie
Coinl>rntt (arboni ..... 0.24
Graphite (arI>of .... .... 2.37

Sulphur ()0.19

I>hosphorus .0.64

T1îus viiphasiziflg Nil. Doherty's claini of reduving the sulphur

and phosphorus, uniting the inolecules of the nietal iii a dloser

relation, thereby giving tougheA, stronger and more ductile

castin1gs t'han otherwise vould be obtiîined lit so low a rost.

î>HYSICAL QUALITIES.

The iietal produred by the proccss possesses somfe re-

inarkable features. Iii appearance the fracture is close grained,

uniform and of milvery grey color, and does flot prcseîit that

crystalli7atiofl in the centre, shading off to a finer grain aI, the

edges, such as may bc observed in ordiîîary castings. In fact,
the homogenity of the nietal is niost marked. Tests for

strcngth by ineans of test bars have been numerous, and

always well above the average of ordiîîary cast iron tests.

Bars resting on bearings 3 feet apart and 2'xl' on edge seldom

failed below a gradually applied weight of 30 cwts. in the centre,

and frequently stood up to as high as 34 cwts. 1 have also

known these bars frequently leave the tcstîng machine un-

broken at 30 cwts. with a permanent set of l' to 1j" off the

straight at the centre; and of a ductility approaching that of

malleable cast iron, evidenced by a short bar J' square when

placed in a vice and hainmered at one end, being upset to the

extent of 25 per cent. increase of its section, and when heated

to a cherry red, roughly forged and cxpanded to a chisel point.

Its strength and ductifity also is particularly instanced in very

thin castings being readily punched in an ordinary press

witbout fracture. Tht grain and ductility alsol renders it of

great value in machining where it may be eut like very' sof t

malleable cast iron at a quieker speed than ordinary castings

could be treated, and it iB capable of high polish and finish.

COST OF PROCESS.

Apart froro the initial outlay of pipes and connections to

the neareat stesrn supply which, of course, is variable, costa

-1*
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were taken out at under id per ton for the supply of steam
uêtd, but the process does require an increase of imestone to
the extent of f rom j to 1 cw-t. for every 7 tons charged into the
f urnace, which taken at 6 shillings per ton, will add to the
coat of the metal melted, about id per ton.

1 will now conclude with the testimony of two firms on
this ide:-

Meusrs. J. D). Smead & Co., of Toledo, aftcr working the
proces Bomrn onths wrote:

"The writer bas been iii the foundry business for more
than a quarter of a eentury an(i could hardly crettit the state-
ments made concerning the procems, but after its use 1 have to
sa>' that Mr. Doherty inakes no claimis that are flot verified

Dou*Lg aoT1P_

At n v-ri

in practice. A saving at the cupola and in the machine shop
aggregate about $4 per ton; and our castings are better than
ve have ever before made, notwithstanding the fact that it
bui been generally understood that better castings were made
at the Smead Foundry than anywhere in this city."

MAlo the Goldie McCulloch Co., Liinitcd, of Gait, Ont.,
wIote as iolIowB:

M.
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-W,*. have hîad tic p)roeetss ini operation four munths and
the resulté are satisfactory tu us. lut charging our cupola we
use« a larger proportioni of scrai) iron and a sutaller proportion of
pig tian formierly, thus effeýcting a saviingiitleco4t of the charge.
The iron is softer, touglier, and stronger than we hiai by the old
pres8 of iiielting and we find hess waste. As a result of the
experinlients we have decided to perrnanently adopt the process."

And 110W 1 ami netirly thruugli, but since first starting on
tny taëlk of preparation o! this paper, 1 have received a com-
muniication froni Mr. Dohierty describing his latest inivention
ini the fouudry, which 1 roughly show in Fig. 3.

This invention consists essentially of a cupola and pneu-
niatic converter conubiucd iu une. An ordinary cupola la
divided hy refractory fire bricks so arranged as to forin a double
bottomî or* partition above where the pig and scrap iron and
coke tire when charged as showni. The inetal, as it becomes
melted, falls down thruugh ain opening into the converter
chamber, where it~ accuntulates ani forms what is known as
a bath, upun which conmpressed air is applied and converts the
molten metal into any quality of steel desired, by operating a
valve ini th lhast pipe-. The reaction produced is simili). to
that of ail t it uthler pucuinatic procese and produces intense
heat, buriiiiig out t lie ctrbu and silicon aud carrnes off the
slag nutouniat irally t hriugh the upeinig ut the side as shown.
In other -wurds the raiw iaterial is charged above, melted,
coîiverted intt> stûel of aiiv desired grade and tapped out below

011oe uperaît oti. This prucess is miore especially adapted to
making steel umachinery castings at a very low price which.
evcntually will take thei place of cast iron, as the tendency

r of the tiînts m-ould indicate, because they are flot only highter
and strunigt-r but iinuch more easily worked and reliable. The
difficulty lvetufore has 1)een thle extra cost. Th:s has been a
hindrauce to their general use, but now with that objection
reînovtd by titis simple process, it is fairly safe to predict that
steel will replace iroti castings at no distant period of the
world's march o! progress. The processi, 1 understand, is
heiing patenteil ini ntst cotintries.

From the very close attention you appear to have given
to this elottuent addrcss by Mr. Grocock, I arn led to believe
that you have been vcry much interested and I feel sure that
sorte of you will wishi to ask Mr. Grocock sorte questions, and
I have no doubt that Mr. Grocock is prepared to answer them.

It is almost impossible for a man to follow a lecture of
this description and be able at the end of it to ask questions
lie would like to ask, but, as Mr. Grocock is a member of our

IIM«W»W-l
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Club, we are likely to have himi amjongst us very frequently,

thevrefure, if there are any questions whieb You would likce to

a.sk Mr. (nrucock at a later date, 1 have no doubt hie will be

pleased to ianswer them.
Before ,~alling on anvune in particular is there anyone

Who would like tu ask Mr. Grocock any questions?

I uglit, state,' gentlemen, that Mr. Grocock lias nu axe to

grind, lie is not nlow in the foundry business, and 1 think it is

very creditable of hiti, as lie lias only been a inember of this

Club a inatter of three months, to (levote bis tinme tu giving

us thîs paper.
As nu one seenis disposed to say iinything, 1 will ask Mr.

Clarke to inake sorte comment.

Mr. C'larke,-

I would like tu ask Mr. Grocock how long this >,stein hias

been in use as iîear as lie eau tell?

Mr. Grucock,-

Since between 1901 and 1904. 1 used it at, Garstun ani

pre-viously at Rangoon. I first used it ii 1897.

Mr. C'larke,-

It seenîs tu nme that 1 saw steain used in a cupula thirty

years ago. The J. F. Roblerts Cou., Swan V'illige, Englanid,

followed titis plan but I do nut t bizk tbey have been folluwing

it up.

Mr. Gruoek,--

Mr. I)olerty, 1 liertnd as taken out patents ail uver

the world for tItis prucess. He bias biad a guod deal of litiga-

tion in defending his patents, especially in the United States,

but, 1 understand hie bas always been successful.

Mr. Clarke,-

But this proccss bas been in use for tbirty years.

Mr. Grocock,-

I bave no doubt that this is an old proceffs, but it has ap-

parently not been followed up.

Mr. Clarke,-

I understood you to say that it was ebeaper on account

of being able to use small scrap?
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Mr. tGrocock,-
Yes.

* Mr. Clarke.

But that would 1101 la inueli gooil livre when scrap (osts

118 abo)ut $ SI (X a t on in(>rv t han pig i fl i.

* Mr. (;rociock,-

That is iii places wlîer cO an get lots of scrap.I' This process eue ti le amnoutit of slag which ordiîîarily
coin(-s froîîî t lie cupolîî, t iis is due to more perfect combustion.
1 ean only vomnpare il t o the- imiperfect combustion of an ordinary
oul larnp, which, through its imperfert comibust'ion deposits a
blark residue on the glass, if the combustion ils perfect, there

ils o rside. hiscupla illcouvert rust, ix., oxide of
irot ito metal without any slag resulting front it. 1 have
always lîaid very littie Flag coining froni the cupola when timing
St eauti In couj unet ion wit h thle ai r.

Mr. lierring,-

Ihere is on(, thing 1 woul liPk to know. You înentioned
iii your pniper t hat il wiv necevssiarv 10 use more limestone for-
lluxîug.

Mr. (frovork,-

You know in introducing hydrogen there is always a liability
of thie t uyeres getting (oveýred( over, and the introduction of
more limestone (ibviates thiiat

mistakes were made in introducing too much or too little

kept,~~~ad tthitsyre leI Mr. Hlerrig,-
Wal bout usr ing t henper quauseyoefluig cok
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Mr. Grocoek,-

1 was always dlead against using auîvthing but tht' best,
therefore, 1 have had no experlelîee in u4lng common coke.
Mr. Doherty did, but 1 think he siniply' did thisi to substantiate
the statenients he miade that a saving in coke eould be made.

Mr. Herring,-

Would it not be possible t o ose gondi dense gas coke?

Mr. Groeock,-

This is flot satitsfactoi-v. (Gas roke always carnies with it
a lot of sulphur, andl the eiiniiation of suiphui fro,în the cupola
is important.

Mr. Woodley,-

1 shouid like to kîow if Mr. Grocoek could tel us why two
bars of iron taken from the saine copola are different under
test? I have seen two test lýars, one( cast the day before the
other, from the saine class of ironi, show up differently, they
were both the saine size 1" x 1 l'~ long, one- went op to 2,200,
and the other to 2,760.

Mr. Grocock,-

That is just the (lifficulty. lii the first, part of the paper
1 explained, as well as I couhi, th- uneertainty of the t:st, coin-

in~ out the same with the sanie process. This is one of the
theings w,,ý have ail to learn a great (Ical more about. Why
is it so?

My own opinion isi that iron is treated by eheinists as iron,
although, whether it is what they eaUl the ions or the inolecu-
lar arrangement, but, there is a further sub-division of iron
yet Lo be discovered.

As I pointed out iii the first part of the paper, there are
always variations, although you cast two bars at the sanie
Lime you seidorn get identical resuits.

Mr. Woodiley,--

In these bars the silicon in the 2,760 was 2.3, suiphur 1.19,
combined carbon .56, and in the '2,200, 4ilicon 2.49, sulphur
i.80, combined carbon A.4~

M r. Grocock,-

1 would alnhost venture to say that tht' bar whiclh containied
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the larpr proportion of sulphur was the weaker bar of the

two?

Mr. Woodley,-

Yes.

Mdr. Grocock,-

1 amn very glad to have your corroboration in this as the

elimination of the suiphur is what we try for.

Chairman,-

1 would like to hear from Mr. Nicholson.

Mr. Nicholson,-

Not at present.

Mr. Layfield,-

The very interesting paper we have heard f rom Mr. Gro-

cock tends to bind us together-that is the foundry men. We

have these thinig happening every day in our foundries, the

uncrtan qalities which are between 90 and 94 per cent.o

our incht. We know f rom chemical analysis what happens

to 6 or 7 per cent. but the rest of it is uncertain.

j I think we can promise Mr. Grocock that every moulder in

this audience will watch this miatter vcry closely this month,

and will rcad and re-read his lecture. Probably we mnay get

some littie points that will help us out of our difficulties. It

does îlot matter what conlpany we are with, the same diffi-

cuit ies arise to ail those engaged in the moulding business.

I ain sure the members of this Club owe a great debt of

gratitude to Mr. Grocock for this paper and while wc may not

ail agree to what he lias saîd, he will probably give us a few

littie pointers to help us in our daiiy troubles.

i hâve ,nu<h pleamure in nmoving a hearty vote of thanka

o Nr. ( rocork.

Mr. Herring,-

1 second that.

Chairman,-

It has been xnoved by Mr. Layfield, and seconded by Mr.

Herring that a hfiarty vote of thanks be tendered to Mr. Gro-

cock for his paper. I wili a.4k you to signify by standing.

Carried.
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Mr. Grocock,-

I amn very much obliged to the members for their vote of
thanks for the paper 1 have just read. It has heen quite a
pleasure to prepare it, and to anyone who is going to make
further investigations as to the variations I would just like
to give one pointer. The variations of temperature at which
the iron is rnelted, I believe, has a great deal to do with it,
and they aiso affect the strength of the iron when it cornes
to the test.

Moved by Mr. Bannon, seconded by Mr. Taylor, that the
meeting bc acljourned. Carried.
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