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mouldinv.. a massive monument , , 
by J OHN STEEL.E, H .I.B.F. 

IN A , ... '[~. ~l"'D TO TH~ INHITvnoN Of '''-OOUCTION [N(;INEUS (SOUTH AfIl.IC:AN CO UNCJq 

AND lHl INSTITUU Of IAmSH fOUNOII.YH£N (SOUT'" Afll.lCAN alVlNe H) 

A REPRESEJ','TATI VE body of South Afria n U>I'ry 
detided. in I!lSS, \0 erect a memorial in Johanncibur, 

to Ii'll' silt mill ion Jews who 10s\ Iheir IiYes in Euroroe during 
thc Second WorLd War. Sculptors ,h, ou,hoUI Ihc world were 
invi ted to submit pro",,"!s for Ihe monument. In 1956, the 
~Inncsbur, sculptor, Herman Wald, was awarded .hc com­
.. ,r,ion for the okti,n shown in Ii,. I. 

CREAT ION 

Mr. Wa ld was on ho lida }'. 700 milu from his sludia, whell 
he remembered lh:1.I Ihc etosin, date 10 subm" an en try for 
the memorial was npidly approachinl>. 

"rnopmHon 

~ II rulosing Ihis fact , he decided to ,Clurn 10 hil sludio 
and purchu~d a "Ut quan til}' of p3per and cT3yon ~ 10 Ihal 
every moment. indudin, Ihe lime on Ihe Ir;!.in journe)', coulJ 
he usefully emplo)'ed preparm~ malerial from which the 
u ll im~ te design would emerge. Some two da rs, 700 milu 
and 5C"eraj reams of paper 1~lcr, • oJlshevilled and frustrated 
man arrived al hu ,tud,o. no nn rcr a solution Ihan when 
be lei OUI on Ihe return jQurncr. 

hUi plrlUon 

T his Siale o f a fb in e ~ i Sled unlil. one Saturda}' mornin; 
when. b)' wa )' of rdualion. he decided to lal.c a bus ride 
a nd buy Ihe weekend famil}' ~r oeerics. His purcha~' con­
cluded, he commenced Ihe retu rn journey o n a crowded hus 
~d jonlins and parcel laden pauenlen. Suddenl}' it came. 
I .,vil ion ! II was impcnli"e Ih l the idea be communi"lcd 
10 paper at once, and only Ihen he disco\'ered thai he had 
neilher penci l nor pad. 

The urIC. however. was so slronl Iha l in,cnuil}, Ir iumphed. 
and he franlicall r unnrthed and unwrapped I portion of 
chee$C from lhe bal of ... ~rics ,"d, ... ith hil thumbnail. 
inscribed Ihe menial imase on Ihe humble dairy produci. 
'1&, scrambled OUI of the bus (wilh Iroceries and at Ihe 
( . ! et SlOp!), pullinl Ihe fini shinl louchet to Ihe desiln u 
he hallil ), returned 10 Ih~ siudio, where a more perm:mcnl 
subl tance could be used 10 record ' he crnlion. 

A plaster of paris sea le model (I in. .. I fl.) was malk: . 
bron~ }prayed and pholos ra phed 10 ilIuslrale the fina l 
;!. ppea rance of Ihe monument. 

"Mwsi.'e Monwment Made by Ancient find Modern M owldinl 
MefhodJ:' 

Inl"l'~Ulli_ 

The sculptor's uplana tion of Ihe deliln is Ihal each of 
Ihe m:ain pieces re presents one million dead. The hand is 
beinl IIIrU5t nut of th~ ,round in prolest al ...-lIat happened 
10 Ihem. :and il holdin, . 10(1 a ram', horn . This il Ille 
trumpet u~d 10 call the llC'ople 10leiller for ... ·onhip and 
olher ceremonial ooca1ions. 

The cenlre piece symbolis.:s :an elernal name and i, so 

des i ~ncd that it \'crt icaUr spells ou t Ihc Hebrew cha racters 
for Ihe sixlh commandmenl : "Thou Shalt NOI Kill." 

Pnpa ... tton 

The pradu:;! ion of Ihe foundr)' pattern, occupied Ihe ~Ip' 
tor for eilht monlhs Ind required almost IWO Ions of piliter. 
The procedure 10 m~ke a hand will now be desuibed. 

Firstl)·. a stoul sleel arbor was m~de to conform ,enefll ily 
to the s h~ pc of Ihe hand. T his wu blocked oul in d ay, 
which wa, worked on and modelled unlil Ihe fina l form 
of the hand emerle<! . 

T he nUl sta;e was 10 obtain a nesalive from Ihe day 
model. This was made in pluter of paris and con1;,led of 
four pieces. Firsll}', I I in. la~' er of coloured pbuer (ulin, 
red oxide) wu a pp lied to Ihe fa cc of the clay, followed b\' 
furl het applica tionl of ordinar), pla11er un lit I 10lal th ickncss 
of 2 in. surrounded lhe model. Durinl Ihis proccu. t in. 
Ited reinforcinl rodl were embedded in the pJalter 10 
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centre ",·tce. 

,lIen;then the pieces ~nd prevent distllrtion. On tomplenon, 
the ple=e< .... ere remo"ed from the cia)' mode l. the faces 
waS hed 10 remove all tracu of cia} and coated " 'ilh a bIer 
of she ila .. follo· .. ,ed by a li,ht application of ohve oil. The 
pic=u were re·as>c:mbled and lied to,ether ""ith rope prepua· 
lOry 1(\ makin, the pla~ler posilivl" " 'hich the fou ndr)' " auld 
Ust aI a pa1!ern. 

Plasler wu applied 10 the inner face of the torebox thus 
formed and. uSln, heuian for reinford n,. was buill up 10 a 
th ickness of 2 in. On the tompletion of Ihis opera tion, the 
rope was unt 'ed and the ke)' ne,alive removed. The remaindel 
of the plaSter W3 S chipped away using 3 .... OOllen c h i~1 and 
malleI. T he coloured plaster gavc .... arnin, Ihat Ihe b ee of 
the model was ncar and thc sculplor exercised extreme cue 
10 remove th is ""thout di;,in, inlO Ihc posi live. The sMllat 
and oli"e oil COllin, of lile ne,ative ensuled a ckan slrip of 
plaster fr om pbSl : r. 

Afle r chc=kin!: the model for d3m3!:e, any a lterations "'Cre 
made, and thc (inl p.al1ern was read)' for Ihe foundry. 

PRODUCTION 

T he manufaclurc of eaf! monumenlS and works of 3rt 
dales from Ihe very early a,es. T he currenl n' ethod of re· 
pro:lu:tion by the "Losl Wax" process remain, . h}' and 
lar~e un=han,ed. Th:s poinl is demonStraled b)' Ihe fact thaI 
Ihc annual II wud pnsented by Ihe 1nlerMllonai Foundry 
Comm l1ec. whi~h :s a re;>rodu:lion of Cellini's "P~r~u, "" ilh 
the Hc)d of M :du\.a~ is made by the .. ~",e m~thod lind 
ml terials u~d for the ofillinal by Ihe S=ulplor In the 161b 
centur)·. 

A r~3sonlbly ",ft :ls~umpt'on i5 thU Ihe majorily of $u ~h 
works arc 51ill mllk b~' Ihe "LoS! Wa~" pro"eu. in whi:h 
Ihe s:ulplol'$ have com;llele confidence and the foundrymen 
" 'ho poelice the art. absolute failh. [I is nOI surprising, 
therefo re. Iha t Ihe s:ulptor's preference " 'aI 10 make Ihis 
work bl' Ihe S1me pro~ss . althou,h, .1.1 an early stage in the 
dis:ujsions. Ihe C02 pro:C'!:s was SU~l:eSl cd , 

The foundry (onte rned had never produ:ed su:h a casling 
before. and cerrainly never used the "Lost Wax" process. 
Indeed. if an al lunal ive litle was required for th is paper . it 
would aptly be : "From Slicks to Stl tues!" 

JuLY. 1 95~ 

T he principal products of Ihe foundr)' " 'Cle and still are, 
ChIli cast bronze slids. There is also a small jobbin!: non· 
ferrous foundn in " hich Ihe hn" ;csi ealtin, made. bdol e 
the monument. ,,'cij:hed 350 lb. and Ihe lar,.st mouldin!: bOl. 
mo~urcd 1 fl . (, in. ~ 3fl. 6 in. The foundr}' noo, me~sur c. 

~g fl. x 51 fl . "ith a roof hci ~ h l of :0 It .. and al lhal tim: 
there ... ·c re nO n.'n~ h.lndl inll f~ cilit i e\ . 

In the filii in.t"nce. the mana~"mcnl allreed 10 pm",, !c 

f 
~ nrL In' spaee, tOl1lto. melal .1. .... 1 mdl,nl: equ'pmenl for t ~· 
~lIeneed overseas pntiOnnci. "ho su 6· 'iOnt r~tl~a lor Ihe JoF 
J")' the Lost Wa.. proce» . i hll :'" ~., .. em"nl " 'as m"Je 
be=aUK Ihe dllecto rs h3d a ~rsonal mlefesl in Ihe memo • . ' 
lnd wanted to III <ure thaI COlliS were kepi to a mInImum. 

Although the mould,n , nf the monumenl was or"nl ll> 
C\e=ulcd bl Ih. " L"sl Wax" prOtei', for rea",nl dl~I"!oCd 

b ier. Ihe bu lk "' lS compleled uSln, the CO: procen. Fer 
Ihe n Le of COmpJIIson betwcen Ihe 1"0 proces~s. Iht mould· 
In~ of a hand ",1I be df~wt-ed 'n each tlSe. 

FOU/\,Oltl' WOR" : ANCIENT 

The cram ped a rea and dust laden almosphere of the jobbin, 
foundr )' wele considered unsuitablc. lhe prepa r~lor }' worl.. 
and mouldlO, was therefore done io a small porlion. mea!!" r· 
in, 30 fl . x 36 fl.. of the eomp.a n}"s metal Slore. and a pn 
du, in Ihe foundry yard fot the subsequent dryin, and 
cUlln,. 

Before mouldin, could commenct. plasltr nt!:l!i"es ton· 
sislin!: of several pie=es ""ere made from nth pallern supplied 
b)' the st ulplor. Ihus form in, a corebox which " 'as used for 
the subs=quenl ".,.K build·up and coremakio!:. The ne'3tive~ 
were mlde b}' Ihe ume procedure as adopled b}' the sculptor, 
exceplin, for Ihe fact, of course. tha i Ihe}' we rc not chipped 
3"'.1.1' from the model. bUI were carefu l1)' removed. 

For case of mouldin, and caS1in~. the eternal name was 
m,de in ei,ht p·eces. and no diffi cull)' W31 nper ienced lO 

produ:.: this cenlrc piece. 
T he hands. which .... ere (i"e feet hi!:h, " 'ere made separ3tei} , 

and the horn was made in fou r pitces. The part 3djoio in ~ 
the hand " 'as four feel lon, ~nd Ihree lOp ponions musured 
Ihree feel eath . T he actull o llC'nio, a l the tOP of the horn 
" ':IS 4' in ;C 21 in. { Tot"X h";~f Iq''l'' } 

Each ne!:a live piece for Ihe hand 110''' prepared bd<'l't 
applyin~ the .... ax by rubbin, 3 solu tion of oil and paaffin 
;n to the face with a soft cloth unt il all Ihe pores " 'ere close!! 
and an even pol ish al13ined Ihrou,hout . 

The ""3.\ prepara tion .... .1.1 made by boil in, :0. mi~ture uf 
par.ltlin·w]X and bees· .... ax tOJ;elhe r 10 obtain a homo!:.oeous 
subnance. While still liqu id. Ihil mi~ el ure WIS painled on Ihe 
face of each plasler pic=e. When Ihe WIX .... s in I plaslic 
Sille, ;1 W1S J.:neaded b>' hand unl il ;1 had a PUII I'· like enn· 
slstene)" and a tin. larer appl icd 10 the previously p.tinted 
",rfa~s. The Ihickness ""as checked al relular inlerv"h 
wilh a depth ,au,e. WMO the W1.~ build·up .... s complet:. 
Ihe pictts " 'cre assembled. scI up in a vertital pOSilion aod 
bound lo!:ether wilh rope. The joints be, .... .,en Ihe " '3.\ 
" 'ere ~3led bl' the art moulder reachin!: inside Ihe eorel>u.oo 
Ihus formed and apply;n, wax where requind. 

COrcto.kinl: 

The mauldin, and coremakin, ma terial for Ihis job con' 
SiSled of ,0 per cerll piasler of paris and SO per cenl bt.:rnt 
tlay lira; with " 'alcr added 10 form I creamy consistency. 

The mouldin, material .... as ml dc up in buckels IS requ ired 
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ph~d 10 Ihe inlernal " 'n fa~e unlll a Ihltl OCS5 
.I n . ..... u a ~hl~.ed . ReinfOlcins rods " 'Cre pla"'d in th~ 

1 ~1Ure dunn t Ihe ~ppIiC~l lon . 

When Ihc miuure h~d SCI h.llil c,,"ugh. the enllle ((>Id>()x 
"'''' Inverted $0 Ihal Ihe ( l Ie ~lU .. d on lIS h~ )C. '1 he IOfIC" 
bind,", the corcbox lo,elhcr ,, · ~s II nlled and Iht p,eceli r'· 
moved. lea vi", Ihe " ~x (In Ihe plauel cOle 

U\ln, a hOI knIfe on lhe /ol nls and an~' irrcj!ubllll(' <In 
Ihe .... J ~ face. Ihe lurfact W.I~ nn .... smN'lhcd " "el and Ihe 
5cuiplOl ca lled In 10 check Ihe "'a~ r OSl1l ve .. 11 lhis 
represented Ihe apf'!a r:,"cc of Ihc 11 llImlle f;lIllin~ . 

C I". ;" ~I.' 

AI intervals of ]8 in. Over Ihe slIrf;II:" of Ihe modd. lIal 
hcaded n:&i]s " 'cre dnven Ihrou&h Ihe "'n InIO Ihe cOrc 
unll l Ihc hud "'''s IIlI lh "" ilh Ihc " 'ax fa ce. The na.l s 1hlll 
dr Iven In. performed Ihe Ioame fllnelion as chap]els In a 
COnvcntlona] mould b) rClalnln, Ihe mould and cort in lhe 
correel nlalionstllp 10 each olher. aflcr lhe "'"X had NC" 
rUn oul 

UUll ncr S.,,!IC'" 

When Ihc Sculplor .... as $.alisfied "ilh Ihe .... ax delail. Iht 
~t ner ' )'slem " 'al a ttached. This conii;sled of \ .... 0 mlin 
""wn ;aln On enhcr side o f lhe hand. Thesc ,,'C IC nlJde 
of c,1 rlndGe p.lp<:r formed mlO a roll t In. dlJmelrr and 
("OI led "" Ib ".~ ". A scr ie~ of ~m,11l tin. d,lm:ler lenI3d~ ­
like "U in~un rad iated [rom Ihe dO" 'n ,ales 10 variouii 
poin ts on tbe hand. Grca l cue was l:1 ~en m lhil operalion 
10 ensllrc Ih,11 be$,des providin~ adequate mela l 1(1 al! Ol liS 

of Ihe mould. Ihe wa x inaa lel "cre placed at such ~n an~l~ 
Q,I all the "'ax would no .... do .... nward! 0 111 lhrou£h Ihe 

.~~.~--.",~ ............... -. -...... _ ..... .... 

M oulrltr ... ·"h pQlltrfl " ,. d,Dg be.t . 

bOllom of Ihe main down£alc dur ing subsequenl dt",·ax;n; . 
TIM: usc of a hotl.: nlfe enabled wu 10 be le,1led 10 wn. 

Mould 

The rdrac!or)" mix "" :1.1 a£3in prtpared in bucke" at 
requircd and Iplashcd on \0 Ihe wax face in a $imi1:11 
m,1nner to lhal uscd b)' moulder. when walenn, I sand 
heap. The mOlllder! " 'o rked I I ,teal IPC...:l durinl Ihil 
ojX"r.l1i(ln in onkr Ihal n ch coursc of plaster adh:rcd 10 
the ",evlous one. unlil a Ihl cl.. n~ss o[ I! in. 10 1 in. sur' 
rounded lhe WJX hand and rUnnerS. Dur inG Ihe course o f 
arP lic;tI;On. chichn mtsh ... ile was wound around Ihe 
mould 10 provide rcinforeinW "hi.h WOuld prevenl Ihe 
mould from splill in s. durinll dryin, and caslinl. 

I)c" 'u ;nl: ... d Dryinj: 

, lit: mould .... :1.1 aIlO" 'ed 10 lu·dr) for scv: r,11 hO llIS afler 
" hieh 1\ ,,'U IT,1nsferrcd by Irollt)· 10 Ihe foundry ~·ard. 

IO"''Crcd on 10 supporl"" brid.s in Ihe p" and surrounded 
br a ICm;>or,1r)' kiln. "'h lCh fOrnled I\S own lIue. SIUl ,nl\ 
""h a slo ... · " 'ood fite ill Ihe bo\!om of Ihe kiln and 
~radu a ll y int'TC3sing thil until 3 slc ~dr heal was alla'"ed, 
a p<:riod of 10 d3}s elapsed before Ihe mould had been 
complct.:!)· d~ · ... 'axed and dl!ed. The kiln ... al dismanlled, 
all l ra~s of lhe fire removed. Ihe dewaxinl\ holes Slopped 
up arwl ,rccn And ramm~d under Ihe bOllom of Ihe mould. 
TIM: mould ....... s examin~d [or crackl. which w~re scaled 
u~lnS Ihe rcfra~lon' m'~lur: and dried ", ilh Ih~ lalenl hnl 
In Ih: IOollld. Sleel plate, ... ere pla~d in position 10 form 
3 bo. around Ihe job and the 11P belwe~n rlmmcd ""ilh 
s:,"d 10 iilOp any pOlCnti31 ry n-out. Prepa red runner bllshes 
m~de ill Ihe rdrac lo r), mix .... cre pl~ced in posilion on top 
of Ihe mould. ~akd off and Ihe mould ,,·ci~hlrd . 

!I1 t h inJl: Mud CaSl in, 

The m: I,11 used hld Ihe fo]]o", in, a n31l's;l: Sn. 8·10 p<:r 
cent: Zn ~ p!< cent: Pb 1 p<:r CCnt; eu balance. T o ca]­
ro]ale the ""cichl of a casllnl madc by Ih is pro:ess. the 
HI mouldtrs wtilb out Ihe prepared amOIl,,1 of Wilt before 
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CornCf dra .. 'h3ck in fJrOCI!SS of bti"N r ammrd. 

U~. When .... a:o.;'" IS completed, thc balance is .... ,,"hcd 
and thll fl~urc ~Ublracled from the first " 'ci,hc The resul t 
of Ih is $UblUClion is the amou nt of wax UKd and Ihis 
6;urc. dependi,,& On !hc specific ,rni,y of Ihe ... ·ax. IS 
multiplied by a factor to dClcrmine the amoun t of mt'I,,) 

sid. requited. 

Ori~inJllr, the metal was melted in K,'Cn different (orced. 
dr~ fl. coke·fired plI furn :len and the crucibles carried in­
div idll~lly to the mould and. b}' spli l-second limin,. pOulcd 
into the runnrr basin. one after another. E"cntuall,", [he 
meta) .. ·~s ",died in Iwo oil·fired IIlti", furnace. in 'which 
refined mOlor 01] was the fuel. This has Men proved to 
M equally erFective, but less cJl~nsi"c than cOhvenl;onaf 
fLid . ~ melaf "''liS lapped frOlm Iheu fLlrn:l.c:e$ inlOl h:ind 
sh:l.nh and carriw IOl IWOl ,cared fadles ~L1spcno:kd frOlm 
hand Olper:lled bloccks and Ilcklu erected fOlr Ihe occc~siOln. 
When all Ihe mel:l.l had been Iransferrcd, Ihe sl", was 
skimmed Ollf. Ihe ladlu hOli"l~d :l.ud Ihe mOlLIld filled. :I. Imal 
""eiShl Olr 2.000 lb. metal be,n, L1scd . 

l~c Ul ini 

T wo dil'S were allQ .... ed fQr cOlQlinG btfore the mOlLIld 
... 'as brohn a way and Ihe caSl in, remOlved frOlm the pil. 

One of the problems uperienecd wilh Ihe cllhnl>5 from 
Ihe mOlulds ,hul made. was Ihat. in spi te of :1.11 care possible. 
Ihey were utrem:ly roul:h. ",,"h fins Olf nl<:tal inside "nd 
Olu:!.'de " 'here Ihe mould and corc had eruhd durin, firin,. 

• In addition to metal COSI. Ibis ne~!.iitaled a considerable 
amount Olf extra fClIljnB. T hil "cbulnl: ' to uu I seulp. 
lural lerm, is dOlne by hand. IIsin, hammer ~nd chisci and 
is very lime consuminG. Indeed. sPeltinl ,ennallr. from 
Ihe reJlIIIS Olbserved of Klm~ c:lllinil as tUcn from the 
mOlulds made b~' lhe '"LOlSI Wax" pro~ess, the resultan t 
works arc mlste rpleccs Olf the "chaser's" artl 

Tnnsl! lurI 

In a period Olf !.C"en months, onl;o thc ete,na! n~me. one 
h~nd .nd p.irl of !he horn h:l.d been uUJfaClorily made. 

l ULl'. 1959 

& "crll of Ihe mollld had lca\ed Yer)' badl)" and in Ollhe rs, 
dlle [0 Ihe COlre ha"in~ moved. Ihe re ,,'U nOl II'I(tal Oln One 
lid:. r e!oUlt;n~ in a dl$tu rbm, number of Ihe ull i n~s bein, 
a lotal Ion. 

T he Olutcomt Olf dis;ussions bet .. ·ten the mOlnument com' 
millce and tht foundry mlMj:cment on the 5ubjeCi was a 
decision bl" the lalter 10 undtrt3~e Ihe ba bnce of the joh 
by Ihe CO~ process. 

T he fnundry ... ·H one Olf th., I'ionters in South Afric:~ 
" 'hich adopled Ih i~ procns in Its in \fooucU>f)' !i\a ~es. All 
S3nti COfC'S fOlr the hOlllo,,"' Itick,. le,·tTal dIU fOlr s rlvily d,.,. 
caslln~ and plllern p!~IC', includln~ nne for shtll mould;n, . 
... ·cre made b}' Ihe CO~ ptoccns. The decllion was lOOn 
translated ,nto action. 

,.·O U, ..... I)RY WORK: MODERN 

Prepara tion 

A mOluld ing pit J2 ft. x 12 fl . X 8 fl. deep wal du, in 
Ihe Job bing f"unl)r)". A p~;r of gantry r:. ih erected Oyer 
[hIS and a se:ond·hand. hand,o~ra l ed travel lin, crane wali 
i n \ t ~ lled . (This suhsequen[l y COlIl~psed, but " 'i lh nOl sc rlous 
cOn$cqu:neel. ~nd was repheed b)' an electric un it) Ei,ht· 
foot hy tilht·foot caS[ irQn mouldinl boxes were borrowed 
from anOlther foundr}·. bUI as there wu Olne Ihorl, a pancrn 
...·as made and the box cast in four pieus (IWOl sides and 
Iwn cnds) nch ... eighing 850 Ib .. in bronze! ThIs can be 
cxpl~ined bl' Ihe fac:! Ihal Ihe COmpln)' also has a scrap 
metal bUliMIS and il was cheaper 10 do the job lhan tOl 
buy il out. In anr C:lse. il wu argued tha i e"(nluall), Ihe 
box could be brOlken up and reclaimed. The cast iron 
bOlxes " 'cre onl)' used IOl secure the mould for castmg. 
"" OlOlden frames heine uS<'d fOlr Ihe actual mould in, . 

A rota r)' I)·p.:: sand mixer was installed with u capacity 
of 150 lb. I~nd and a hatch mix in, lime of J IOl " minutes. 
The 13nd used "";Ui mine·dump s~nd dried b)' the IUn on thc 
street p;iyemcnl ouisidc [he foundr )' ! A proprieta ry CO~ 
binder wu added in the proportion Olr 5 per cen[ [0 the 
moutdml land and 6 pt'r cenl tOl Ihe COlre I3nd, which 
obtainw I per cent of .... ood flour 10 usist in 100<1 break 
do ... ·n af[er as[ing. 
Grca~proof papccr "':II used 10 permit UI), ... ·i thd ra"" a l 

"f the drawbach, clcan separaliOln of ve(\Lcal joinl1i ~nd 
prc .... ·ntiOln of mOl:sture !oCcpagc fr om the clay thickncu 
when makin, the COlre. 

The mc.tal section w:u de tcrmined by I clay [hicknes! 
prepared using I[anda rd po tter's cIa}' mixcd with wa[er and 
nallencd out 10 the req uired depth, 

The method of mouldin, decided upOn waJ the drawbacl.: 
I)·item as this W1l admirably suited for III parIS and com· 
mOn cquipmcnl could be IIled IhroughoLl [. The Olr ia:inal 
pl3ilertl made by Ihe sculptor were u led as pallcrns. 

l\1o"l ~ 

The dral boll .... as SCt in lhe bOlIIOlm of Ihe mouldin, 
pil. rammed up and strue l; Olff leYel. The pallern ... ·a1 
lo .... ered Oln 10 thil bed I nd accura tel,' se[ on a ycrtical 
plane. at riGh t anJollcs to Ihe bed . 

The bOllIom joint was faced with srnuproof paper and 
the specially constructed mouldin, box placw in posi[;on 
fnr the tlrst drawback. which measu red ti fl. 6 in. x 2 fl . 
4 in. x I ft. 6 in. deep. Cast-iron ,rids (ca lil in an ou tside 
foundry) ..... il h lifters. ,,"'ae ~et in each drawback. 

After a fcw courses had been ramn.cd. Ii 2 in. d iameter 
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runner Mict "'~$ lX'Ii hOn~d in OM ~orntf of I h~ ho~ " nd 
at n mmin l: of Ih~ Juh,~qu~n l dr,, ""had;, pro,r~u thr~c 
$ in l( l In. in, 'uc1 "'tr~ HI to run tanll,enh .. tI, , ~ ,o ,he 
mould ~I inlervalt of IR in. 3bove e3ch o,hcr On 'the do" n. 
, ale. This "'~1 rep:alcd on ,he other bonum dr~" bac~ . 
Ihus pro~idlnl ' '' 0 dnwn~a'c,. dl""onall)' opposi,e cach 
olher and a '0'01.1 of si;o. Insa ' tl. 

When lhe firs, dra""hae ~ had ~en r.nnmed 'n the h~lf"";Ij 
mark. ''''0 Ii In. 10 . p'pes "ere: laid horilOnl ~lIj on ,he 
L,nd 9 ,no f.orn neh end. When Ihe drawbac~ un Ihe 
"the, IIde of ,he joh " 'as rammed UP. 1" '0 pipl"s "ere la,d 
in nUll) the urne pos"ion. ,hus fo'm'ng ''' 0 par~lId hole. 
across ' he "" idlh of Ihe )Ob. One·and·a-quattel juch d,a ' 
meter bolts S ft . 8 ,n, lon~ " ere ,hell se, inlo these holes 
and Ihe d"" "'bach boiled 'oJ:elhtf to pre'cnt an,' mO"emenl 
durin, ramming of , he mould, Ihe core ani subsequent 
caSUnJ:. 

On complellun of the rammin, and fin ish'nJ: opera tion 
on this fi rst drr, " ba~~. Ihe ,op of the lifters .... ere c ~ poscd 
and the holes filled ""i,h ,n'en 1and. 1101", " cre p,erced 
a t intcn 'als nf 9 in, ltlfoullh Ihe side. provision ha'UlG been 

,......t"ldc ,n Ihe ""ooden mould'nJ: frame for ,I." pUfpOSC. C02 
,$ ""as ,ntroduced dlftcl from the cylindcr intn the sand. 

",~ssure ,auGn W~rt orlG,nally used bu t bIQc ~ inJ: occurcd 
frcIIUen,I!' due 10 (teClln!: lakin, placc , :tnd this ,..~ s cllmin· 
alet! by applyin , the pre l~u re dlrcc! from ,he "linder. con· 
!ro! bein, uerc'led on ,he OU!ie, valve. The a" er~l:e S:lUIn& 
time fo r ' hll SllC of drawback "'~s len minllles. 

After ;.an'nl:, Ihe " 'ooden framewor k "'11$ remQ"ed and 
Ihe ve r!lc:l1 JOJllt o f , he dr:l" back l ri mmed and lined " jlh 
,relseproof p.1per. The frame wu ,hen r~1 on the 0pJ>O$i .e 
side of Ihe mould and !he previous procedure repe:l ' ed. 

Wi ,h bOlh hallom dra""b:lck, romplclcd. Ihe fra me "'~I 

"'ised. supported on ""ood~n St3)'S and t~ Ilabnce of I h~ 
dr~"'baeks m~dc, In ()ch case. pip" ~inJ: laId in as bcfQre 
for holllnl t o~e 'hn. T he IWO boltom drawbacks ... ·c re Ihe 
nnl r onn made Ihe fu ll ,.id, h of Ih~ job. ,he remainder 

Complt tt mould osJt"mbly p, cfNl , otory 10 b.ealrlo,,'n 10' 
rt'ntovo/ 01 puIlUII. 

Cort' 1'lI" 1)' upoud f" ';rh t!drkM$S s/rips sIU} IVIMI) as 
d,/I" 'hnd's Qrr rtmo.'c(/. 

wcrc m3de unly half ,he " ·id'h . thus makinl fou r quarters 
to a coursc. AI there ""cre undercuts a, the , humb and 
small ti nl:er. sepualc d ra ""hacks wne made to caler for this. 
and ,hc to,al number of drawbacks rcqui red for ,he hand 
" 'as ,wetve. 

c-
On comple"on of lhe dra" b:lck, ,hc~' .. ·cre marked. " llh­

dU" 'n in lurn and H' al,de. T he paltern " 'a l fCmQved and 
the bottom joint cheeked before Ihe t,,·o boltom drawba"h 
" 'ert re,urned \0 the" f>llGinal I'I1S",on and holted lalle lher. 
T hc t in. cia), thi=knns "·u prep3red and used ,0 line the 
wa li , of Ih~ dn""bada. usin, ,rn scproof paper on eithel 
tide ,n prevellt mo sture absorpllon bl' thc !.lnd, 

Dur i n ~ r;ln. minG of ,hc C(lr~ . cO~t lumps " ·ere pl3ced ,n 
the centre and as ramming proJ:rused, ,he dra"' backs w~re 

retu rned 10 posinon. bol,ed w~c'her and clar·lined. 
T hc core wat rammed '0 the lop Icvel nf Ihe dr~wbac k.i 

, h~ 1I J:assed dO"'n ,he « ntre. Tht dr3wbacts "'er~ "" i,h­
drawn once more arid the clay Ih icknns removed. The 
enti re face of ,ht mnuld and core " '3 , cleaned off and 
painted "" i,h :I Ipiril bil~d mould dreuin, of the fi red I}'pe 
and this imparted an el(cc lient fi nish to ,he cast in,. 

Oo.;n&: 
Th. mould ""as reassembled and the p p bet"·.en lhe 

n'ould and core covcr~d over wjlh II 13)'« of copper fo il 
p,cplfa t or ~' to Ihe f".Immi nl of ,he top. 

A special top box of li,h l ... illh, conStruction (usi nJ: 
aluminium tTOIii bafS). was bbriated. With thi$ boll in 
posi' ion. ,wo 11 0 ... · oll~ ,,'ere $e, In prede,ermined potj ,ions 
on lop of , he copper foil . These measured 3 in. II l in. 
Due 10 Ihe copper foil cove r;n , Ihe m.,al C3~· i l)· . ,here was 
no necd 10 remove Ih. ' op box ahef r:l mmina; ""i,h C02 
!.lnd "nd J:usin, . Runner bl$ ins ""ere made up for ,he 
'''''0 do ... ·nJ:3tC1. riKr bushes for the 110 '" ofts a"d ,he job 
wei,!! ted do"·n. 

The 8 ft. l( 8ft. mouldioJ: bo:tu .... ere built arouod lhc 
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in I~ "LI»I WU" proccu and placing of grtueproof p:apn 
In Ihe CO! me:hod. 

In T able I an efl Or! ha~ been m~de 10 ~I 0\11 Ihe I'rin c,p~1 
oporalionJ performed .. hen m~k ; ng the hand h)' bOlh 
rr ocn~J. 

II will he noted Ih~1 Ihe numher of operaUOnt pe rfo rrmd 
onl)' dIffer by one. [n ' he "Losl Wax" pro:eu. Ihe handltnR 
of Ihe mould was a major con~idcr:lIion as Ihere .. as al ... ·ar) 
Ihe dan~ cr of d isturbing the r(\ al iu llIh lp of Ihe mould 10 
1M oore. and Ih,! d id in fa c' h3111'1'n. bUI ftS Ih ml! uld .. as 
enllfclr dos.cd. tha was not evidenl until Ihe easltng .. as 
removed from the mould and found 10 he a "Ulff. In 
"Ie CO! ' proc<:s; there wal also considerable hand],ng of 
Ihe drawbael s. hUI Ihe} ""fre e ~"emd) m hust :md no 
d~mage resu lled. Furlhermore . the muuld "3$ c., ,,mlned 
Ihorou~hlr bdorc cloting and an)' de fects were made cooo. 

T able II SUmmaTtKS in t ~bubr form Ihe I}PC nr caSl niss 
ohlained fr om each pro~e". beSIdes prmoidlng a com]'larison 
of the bbour u~d and lime laken. ",ain for the hand onlr. 

In a " 'olk of th IS nature ( ... ·hile nu, denring Ihe econ"mit'$ 
of Ihe case) irruperltvc of Ihe melhod u'ell and the lime 
la~en. Ihe surface finish of Ihe east;ngs anll Iheir h~ cncss 

- .. the sculptor's or iginal U e considcr~d to be th~ most 
.nporlan t fa ctors. 

In Ihis particular insl3n~e . ' he surface fini sh of CJ ' lings 
ohl~ined from Ihe CO~ prOCf~S moulds "'"lIS sup.:rior ;n Ihe 
"3S ca~t" slate 10 Ihll obta in~d aftn man\' hOUri of "cha •. 
tng" of Ihe castin lls from Ih t " l oSI W3~" mould l They 
also bore a closer r escmblan~ to lhe SrUIPIOr', onc'nal. 

T o Ih. he$1 of our knowlcllile I hi~ is the larl,:est monumenl 
e'-el made in Johannesburg- and certainl), Ihe fi rst of Ih is 
malnilude mlde by the CO: proeen in South Afftta . The 
maiOfily o f Ihe .... or~1 of a rt m~de in Ih;s coutler)' arc 
~ucul.d b,· Ihe "LeSI Wax" proce$$ and some South African 
~eulplorl SII 11 sclllI their .. orks o'erseas for cMlin ~. The 
faCIS Il " ·en in IhlS paper rna)' assisl in cll1ngins Ih lS posiuon. 
Thi~ p~pcr has heen prcparell (If!ily 10 record Ihe pro. 

duclIOO of Ihis .. orl,;.: s~eondlr 10 prove Ihal Ihc CO! prO~$$ 
is a pracllcal proJl'O'ill lon fur :t rl mouldIng of Ihis na tll re 
in pl r1irular. and in scncral. for Ihe mouldirll of larlle 
euti nl~. La~II). and by no mcan~ kasl . 10 I"' hlt~,!oC 11..: 
Iype of worl.; undertaken by a SOUlh Afr ican foun dry. wllh 
lillie knowled~e. fe .... facili t ies. but Ihe determina lion 10 Ke 
the job Ihrou ~h. 

Th;~ is I}plcal of th. spiril of the Soulh African foundr)' 
"..... ,dustr \,. and if Ih i~ fa ct alone is widel)' puhlished. tM 

preparat ion of this paper will be justified. 

AC KNOn'U ':OCl\ l ENT 

Thanks must be: recorded 10 Ihe di rectors of Dcn\'er Melal 
Works (Pty.l LId .. for permission 10 publish Ih is paper and 
10 their slaff for Ihc information ~o rcad il)' ~iven al all 
limn. 

RES U ME O F DISCUSSIO NS 

INST IT UTION OF I' RODUCTION ENG INEERS 

Chllirmtln: Mr. T. If. IIUNTER. P,rsidrnr. 

MH. H U N TER : It is my fIrm opinion Iha l Ihis paper 
..an be jud~~d o n ilS presenta tion and aho Ih~ method and 
hCl ll al mall., tha I h s hcen Ilre~entcd 10 us lon illht . There 
has been a fair amounl of descriplive mailer. the mOSI 
d.-striptive m311er. I Ih inl.;. Ihal I ha"c Ken in ~ny p;1pcr. 

" 
T he author hu MIl adhered ri , :dl)' to Iht re~din, of It~ 
pap'!. bUI ha l de1:ribed Ihe process 10 d eadl' br hIS models 
I h~1 e"er)' one of u~. produ~t ,on en ~ lneen and b l'lncn, ha' e 
learntd a ,reat dc~1. I am sure thaI I speak o~ behllf of 
Ihe m:mbers of our Council. "'hen I Ihank him for the 
pre~nt"tIOn. I woulll alw It ~c to \han ~ :< Ir. P,dcrmann for 
hIS CO: d~m"nstralion. and Mr. P'nker . "'ho assisted Mr, 
Steele " ,th the mooe:s . I am no .. p!e~sed 10 ~nnounce Iha l 
Profenor R. H~in. P"neipal of the Sehool of Art. W, t"·3Ien· 
rand 'I echn,eal College. Johannesburg, has a~reed 10 m3~~ 
3 eont rtbullon. 

I'R OF. /J A IN ; ! f~und :<l r. Slet:,', Ict:uft very interesti n ~ 
and pafllrubrly Ih~ demonS1rallon ~ and eJ. hlblt~ ... htCh I 
Ih lnk "" ~s a "cry practical ,Jca. I haH .. or ~cd ""h Ihe 
" W:lSle Wax" process. betn~ a I'Ulplor. and I h3"C also 'pen t 
mu~h lIme in the foundry. I s""nl quite some time in Ih~ 

fOllndries of Flor"nce .... here th~ ~r eJI Cell ini made ht< 
"PerICUS and .\I :du,a· I "''CC with .\Jr . SIeck. allhou~h 
he aUlw's 3\ " \·lIua]l)·. pcrhar'" o"er th is monument and 
ot hers. Ihll th: castin,. as 1.ll,·n from I " Walle WJl" mould. 
nOrma II" reqUire a <,o rs ider~Hc :,mounl of chasin,. E"en 
tl>ose .bys tn Ihe RcnJllsanC'C. IlK "WJSIC Wal" p,otess was 
nOI as 800d as il IS ,,,dar. II " '3S nOI done by Ihe same 
m:thod. as is em"loyed today. hUI ther bUIlt up a mooel tn 
sand and plaster more or ItH IIle Ihe ori; inal , Ihen Ihe y 
" raped ba~k 10 "' hlt Ihc\' :hou;ht "' u a reasonable IhlCk· 
ness for Ihe me:al. O.·cr Ih ll corc the}' rcn.odelled the "" hole 
.... OI k in .... u and o ne Can undersland. of course, ,hal in the 
pro ~.u of modellin; tn .... 3.\ , which look some I;mc in a 
hig monumcnt). the 3rt iSl .. ould chan,c his IlIlnd here and 
Ihere, and olhor pcop'c .... ould chln~e his mind for him. and 
il ",'J' no 1I0ubie for hIm to add a couille of mches of "'u 
her~ for a tlil of llr~ P<'ry or chan!:c Ihe nose or put a crown 
on. etc. 

Dur ing lhe " 'ar I .... as rJlher fortuna te in being senl on 
a priv'I1 C COm11l :u'on 10 l uh, and 1 h~d Ihe 0PPOrlUI\; ly of 
vlcwlng dOlen1 of the old ml~IC !S for Ihe firs! lim~ in hlllory 
on Ihe ~ rollnd Ind . T hc' "' cr~ "nder~round in Florcnce 
for safe kecpln~. I therefore had Ihe opparlunll}' of seeil'g 
Ihe inside ~, .. ell as Ihc ,~ItI ~ lIt~ ~ nd I c:m lell \011. Ihll Ihe)' 
~afled as mu:h as from I In 10 6 in. In metal Ihi:l.;ness, 
Therc .... u enoul,:h melll to call Ihree or four sta tues. Con· 
scq ,,~ntl)'. ,..h:n Ihey mldc the OUler mculd, mOre Or leIS 
as t h~)' do il he re. lnll caSI the melal. Ihey .... ere pra- ti:atl)· 
pou,.ing from O.,e cru·ibl: into ~ro:her and Ihe mClal re­
rMined mohen for su: h a eC'f.siderable lime Ih l t il consumed 
Ihe surfaer of Ihe mould. When they broke off Ihe mould. 
Ihev were lefl wilh 10melhln, that ~PDrox i tn"cd Ihe shape 
of ihc , ... ,,.k. Th", I,ve rise 10 a school of cnsraV(fl. from 
" 'hi:h ladar " 'e g:1 Ihe b~lu l iful Floren!,ne cnl""ing, il 
havln ~ hetome a tradil;on o"er these four or five hundred 
re1rs. Thc\' are the fin e11 in Ihe world. Thc sculplors had 
10 emplo, dotens a"d dOlCnS of cnllra'·er1. not for ... ·eeks. nOI 
for months. bul for J·cars. 

l! took Ghiberti !7 ynrs 10 eucule one of the Gales of 
P~t1dlsc fDaplis:r\' doou\. and :S "ear1 for Ihe olher . I 
m~de doors nOI quile so i", rbate in modell 'ng flhe )' ... ere 
three-ou1fler ton e~ch lean. for the Reserve BanI.;. POri 
Elizabeth. a.,d th.}' ,..ere CUI and com'llcled in a few wceks. 
The}, .... ere 12 f t. Ii in . h'gh. The ruson for Ihe lenglh of 
time over Chiberli's work WIS of course Ihll they " 'ere 
chiscth"1 all Ihe lime. da~' aflCr d3\', ~'e~r lfler year. He 
... " of cou"e e"~l~-d 0" O'h ~ r luge eomm:nio .. , wh irS! hi, 
cn.ra\'crs laboured conlinuolIsl), under h is supervision. The) 
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.... ere no! b.on~c ';:UlI nIlS, Iht )· "·erc bronle ",rYlnlli. Th~1 

iii "'h y one 1~lh ahout the ddic3c)" of thIs s.o·callro 8'001.C 
e~~t "lJ: ot the k cn .• in:,nt . pen0d. not "" c~u~ 0f dcltcate 
caslin;. but the bellH) of th~ carved mel:.l. ~letal Ill<es a 
bnutiful cut. 

Don:tthdlo ""l ~ tht f"sl 10 d,\.Covcl ho'" In m~lc 3 good 
CJSltn~ from lhe mould "il h a uniform lhl c ~nc~s He dll' 
covercd it h;, arcidcnl " hen he "':11 domg lhe ,.cal SI.,luc 
of 51. I.udovlco or 51 LOUIS in Or. It "·u rialtd in I:old 
and III or<kr to pl~t t I I,,~ 1-4 ft. h,gh statue, hf Iud 10 " ·0. 1< 
OUI :I melhod of IillnG .1 in the kiln in ~cr;tr~te riect"s 1-0 

Iha\ lhey coul.l lie horilllntal ~nd. Iherclorc, 1 3 ~t a fa ,.I} 
'even surface of ~old. ThiS sculrl '" aTflvcd 31 Ihe melhod 
of malin, sheelS of "u 10 l:tl.:c the shape. B)' using Ih,s 
method of ShfCt ""JX and cut inc ,n bronze. he found tha t 
he oblained an almosl perfeCI caSlin; I do believe. ho .. ·· 
ever. Ihat Ihe Andcnl Greeks .... ere much helle r at Slatue 
Cllting Ihan Ihe sculplol$ durinJ: th is period. 

I have seen ... orb from Ihe pre·Ch"~lian Era. h) the ··Wlsle 
Wa~" pro«ss. and Ihe caslinJ:s .. r~ rUClicl lh 'Irll-Ight from 
Ih~ mould. 

Oonalhel1o. on accounl of havin, d lsco~fred this method 
of sheet ""ax appliCahOn and Ihe rnultanl hiSh qualily casl· 
in~~, "''35 Ihe finl :trli~t 10 e",p lo}· "[elvins'· Ihe work. a~ 

il came from Ihe mOUld, and cleanin!: u up "here he wl ntcd 
;\. In olher ... ords. he used tc~ l ur es 10 3rt for Ihe li rsl time. 
T his. of course, ... as a J:rcal ad '·ance in all "ilh reglTd to 
melal ",slinll. " hereh), one obtained, from Ihe mould. Ihe 
deSlled surf tee. Hi lherlo. in Ihat p arti ~ula r period, o~er 200 
years, the onl), surface oblainable, .... u from Ihe chisel and 
hammer. CIC. I ... ould 1ike 10 eompltment Mr. Sled.: on his 
com parison bel ... een .... hal. in essence. IS a hronu carving and 
perfeci caSlin;. and I am a ll for perfect caslin;. 

I ""ould like to ask a queslion concerning Iht ··Lost Wax" 
proccss: You mennon Ihal \0 harnfU t h~ cOre in realtion 
10 the mould, n3ils " erc driven in to the surface of Ih~ W::1lI: 
Why .... as thIS pr.u;lice adopled" 

MR . STEELE: T hc rCaSOn for this w:.s 10 maintain the 
relationship of Ihe mould and COre conSlant, bUI il did not 
In dleel harneSS the on~ 10 t~ olher. I SU5reti 1h31 " rof. 
Ba", hu in mlOd Ihe eonvcnl ional procedu.e ... ith .... a~ moulds, 
whereby the heads of the naih projeci heyond the surf:oce 
of the "·a~ and a.e sub~qucn lll" embedded ,n Ihe mOUld. 
Ihus Il'in~ Ihe one to the Ol~r. 

PROF. 8AIN : Yes, Ihat "·U Ihe m~thod I had in mind, 
and ... as lhe ptO(edure ... e follo .... ed when 1 worked in Irl 
foundries. monly in Ita ly. We al wa ys left quite I consider· 
able amOli nt of nait pto~dine 1-0 Ihal the OIlier mould 
surrounded Ihe head. This of COurse. h:!.d an added advan' 
taae in Iha! you d id nOI havc Ihe head of the nail on the 
surf:tce of Ihe c.slinll . bUI only Ihe stem. 

MR. IfAMM : Ho ... did )·ou <klnminc Ihe heighl of each 
d" wbaek and ... here the joinl line would be made? 

MR . STEELe: Before Ihe moulder COmfl,)cnced mouldin" 
lhe pallern .... as examIned from cvery ansle and Ihe ,kill of 
lhe moulder enabled him 10 determine .... hich pbne .... ould 
draw beSI in e~ch di rection. :tnd the aclual pallern ... ~s thcn 
marked in pencil 10 indica te the joinl linn. As mould ina 
pro;rnt :d, Ihe drl""backs .. ·cre onl)' taken to Ihose mark1 
and Ihe joints mldc actordin,I~' . 

MR. TARO REW : 
mould lne ~ 

Did you u~ a f~dnll s:l.nd du rin~ 

,\-In. STEEL£ : In Ihe urll' stages a fine sili C":! nnd 01 
: 00 me.h wa.l uscd ~s ~ fa C tn~ m~leri:t1, hUI th" .. ~ s fou.'" 
to he unnecess.;/,f\· OIl the Ip""'bascd mould dressin, im~rt ;;! 

a 1JlIS f~ctor)' su rf~ce r"'lsh on Ihe mIne dumr sand. 
A sllC"al.cr rdcrr~d 10 ccrl:I1 n ... orl l of art in Prelo ria .. hidl 

h~d l>een made b) the ·'1.011 W3 ~ ·· p.oce<5. and, 10 Ihc be.1 
of hIS Lno\lo leJ;e, no d ilTltult}" was u pctlenced. 

MR. STErLE : 1 " fluid hle to m.,L. it clear 31 Ihl1 point 
Ihal, 1 am not denouncing Iht ·· Loll Wa~·· PIOCtU for Ih ' 
.e produClion of .. ·orh of , .. I and the OneS referred 10 i~ 

"relolll. namel) Ihe Louis SOlha stalue and Voorlrcl.:ke. 
.. ·oman al the VooflrckLcr ~I onumcnl . ate line namplcs of 
works wh,ch ha\'( been produced in Ihis counl ry b)' a 
(oundr)' ,,·h, ch operate. the r'oteSS u a famil}· Hadi t ;o~ 

Undu normal cirrumstanccl. in an art foundr)·, Ih il parlicular 
mOnumenl .... auld most flrllbabl~ ha'·e been made '" :i dT)' 
sand mould. U I"'~ Ihe draWback .> slem. I should uv. of 
coutle. Ihal no novelty i1 dalmed for the method of makillK 
Ih!1 monument d istus>cd in Ihe leclure. but a ~erlain amount 
of on,inali ly il claImed due 10 the faci Ihal 1\ hali been 
m~d~ hI' Ihe CO: proct"Sti and I ,"cnIU. c 10 luUesl Ihal it i, 
nol unlikeh· thaI to date Ihis is the br~cst monument mad .. 
In rhe world hy Ihe CO! rrotcs~. 

MR. C RAMPTON: 1 "''3S associated " 'ith the monument 
in Ihe carl\' Sla~es Ind il il m)' opinion tha i !he failures in 
th~ " Lost Wu" proct"ss mal' have been due to the faci Ih.1 
the arti'"-:ln$ .... ere O'·er an~ioui to provide sufficienl meul 10 
all !);Ir\I of Ihe mould durin~ n$tin, in or<kr 10 produce ~ 

s.ound piece. I do think thai il is po$Siblc Ihe mould moved 
inslead of Ihe core dlle 10 the prusur. ~t up durinJ: casllll; 
:tnd the mOllld ... u unable to .. ·ithsl3nd Ihe slrain imposed 
hy all Ihe inSaleS. 

M R. A RBUCK L.E: Wilh the caslin, of four serlfate 
pieces to fOlm one complele Hand and liorn. did ),0 11 C ~ · 
I>crien te d,lftcull)' duc In the castin lls contraetinll dl lTerenll)·, 
or "'al the eontraetion ConsiS1enl~ M)' o ... n e1pcncncc of 
Ihe avera l e cast"', is Ih~t lhc) do nOI al .. ·a)"s co~ 0111 
c:o.act l ~ Ibe same. 

M R. STEELl::: Contraction il constant in 311 direclionl 
proporuonal 10 the size, in Olner ... ·ords, assumin, lhe con· 
Il'3clion in lhis ~rticubr inslance "'31 2+ per n-nl. then the 
Hand .... hich .... al $ ft . ... ide at on-c r oin l ... " uld contract 2i rer 
cent of S ft. arid al the smallest portion of the Horn, about 
18 in., Ihe eontraclion .. ·as 21 rer Cent of Ihal difl\CMion. The 
t:aAl"'1lS from Ihe C02 mould requi red no dressing for 
assembly. Concerning )·our observalion abOUI c.min,s in 
, enera l not a l"'I )'1 being dimensionall ), consislent ; th is is. of 
coune, rl ther a Eencra llUlion, but if • ca slin ~ is made by 
Ihe sreen sand method on lhe jobbin; 1I00r. Ihe moulder rna )· 
nOI al ... ays rap Ihe pallern to Ihe same <keree. II is thus, 
Iherefore. pOssible for the mould cavi t)· 10 be larEer or 
smaHer dependins on the amounl of U PPinll l iven 10 Ihe 
pallert"l . Thi1 posi lion can be further a;;rava ted .... ith the 
dr~·u.lld mouldlOll method as lhere is a l""ays the lend~ncv 

for the mould 10 d'slort dur in; drrinE. With machinc mould· 
in;, ho ... ever. in Ilreen sand. Ihe problem is la r, el), eliminated 
31 the mould is ... ilhdra .... n from Ihe rattern plate ill Ihe same 
direction eve ry time. at the same s~d Ind, durinl .... ithdra .... al , 
I conSlanl vibration is applied 10 Ihe p:Iotterll pille. This 
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pOinl h"n~s OUI Ihc ad"~nl:t,c of Ih~ CO:! mouh:l,n, m~lhod. 
u. hr Ih,s m:ans. Ihe mould 's ,aucd " l1h Ihe p.lUfrn in 
pOsil,on. and "hen Ihe bUer i~ "·ilt.dra"'n, Ih~ ca\ll} ;s an 
cuel reprodUClion 'n lht ne"alive of Ihe p.111ern form and 
dim:nsions. 

M R. IIA MM: You mcm'oned. Mr. Sled •. Ih"l 10 support 
Ih ~ six m~in P'C", }OU uulised rolled s'ed jOIS'$ ,n ,h. 
cenlrc. I wou ld be ir"crc~lcd 10 l no'" from Prof. Halll ho" 
Ihe anc'en, monumenU ... cre supporled ~ 

I'Ror. RAIN' Firsl of all. the} did nOl h~ve a des'!!" 
o( Ihe n~lure of Ih .. monument "h,eh has ~ con~I""rahk 
overh~n~ and IS In the fnrm of :I modern struelur .. l 1'''::. 
requlr,n, a Iremcndous am!)unl of anchora" •. The Ill'" of 
"'or~ done b~ Ihe old mlS1CU. " 'Cre mOSll1 '·.rlic~l. ~nd 
almosl ~:1f·supporlm, The onl} anehora~e lh(~ r<''Iulled 
" 'h 10 the bulld,n, when they wuc on pedcsla ls as thc' had 
to be anchored to the bulldin, w'th Ihe usual "On throu,h 
the b~ck embedded tn 10 Ihe stone ... ·orl The support of 
th is struclur ... reall) an en~;neerin; prnbkm. As a maller 
of interest. thue arc various methods of joinin, Ihc pieccs 
Jl!- slaruuy to,e llier. Oonathello was ptoba bl~' the most in· 

'UI. he uied a vMlely of methods. one of " 'hi:h nf<nSllaled 
Inc makinG of wfd,ed shapn wh,ch fined into Onc .. nolher. 
~nd l>ou'IIIS melal tnro rhe " 'edge shape. Anolher method 
he used p)rllcularly III Ihe SlalUe of S1. Louis, ... n 10 ha"e 
ttlc drapo:rr overhan,in, 3nd joinlin, rile 't3luc al rhose 
fI'lrlions " tlh .cre"·5. etc ... thtou~h Ihe back 

MR.. KRINSIO ': I rccfnrly "isired Wash;ni:ron's NallOoal 
Arl Galler}. where I was 3m3Zed 10 S~e some m~i:n,f"cnt 
s:ulptllral C35110,' in bronze-every hair of rile hud. nples' 
sion of the eye' alld face were faithfull y reproduced. Ih~ 1 
I am sure Ihere could have been no carvin, or cht se ll ing. I 
wu part icularly impressed by Bernini's "David ~nd Gollarh." 

PROF. RAIN: Bcrnlnt "as a mUCh bter ""nod. about 
no l'Uts afler Cellini. alld in Bernini's da)' it was rile 3(:C 
of h"h baroque. m,d 181h cenlu ... and all "Lo~t Wu" .... sr· 
'~, s " 'ere eonsidcrabll ,mproved' b}' Ihen. In Ih lS era rher 
d,d know how to ea.lt a uniform Ih ickness of melal. bUI I 
doubt if there was no ch,sellin,. T he c.ulin,s were 10 bad 
;n Ille MIddle A,es thai 11 gave rise 10 a compi<' le new 
Plofeuion. of chisellen. Wilen the bronte founder had 
fmi.hed l Ca~l;nl:. 11 was handed OVer to these crafumen. who 

ied on with Ihe carvin, and ~ncw nat l!> " 'hat was 
wanlcd. I mUIr mah It clear. o f course, rhat th is en,ravin, 
is nor like fe!llln,. where "ou k nnc~ a link bil 011 here and 
there in a haphnard fashion. T he a rtisan whu hu served 
his apprenlicnhlp as an engra"er makes mo.\ of hi, o,,'n 
tools. SuCh u an e~e-m3king rool. a ha ir-making 10(11. they 
.,'tn fil eyel ids and fin]!.ernail'-Ihey lilerally have hundreds 
of rool1 Which enable rhem ro tackle an )' problem whkh may 
aTtse. 

MR. IIUN'fER; Wirh regard 10 Ihe en,inur;n, aspen. 
I undersland thaI the C02 procc5$ Un be used ,n conjunction 
wilh t h~ Shaw procel1 and that siampin, OIfS Can be maok 
with Ihis c()mbtn~ lI()n. Have you an~ e~perience o? thIS 
medium of mou ldin,? I .... ould also li ~e ro kno'" ho w Sourh 
African fo undries compare in thei r adoprion of tile C02 
p.ocess judged by Ihe European Continent. the U.S.A. and 
and Ih~ Unired KinJdom. 

MR.. STEELE: You are corree:. Mr. Hunrer, thar il is 

" 
p<>is;I!le 10 U~t the CO: proce» ;n eonJuncrio n " 'ilh Ihe Shaw 
prOCess. The Sh~" process. al you ~fe no doubl a" 'ue, is 
based on a refractory mix ",rll exp.:ns,ye ethyl silical! n the 
binok,. T he procus hu p,oved to be ~dmluble from Ihe 
point of vic" of fa'thful reprodUCI",n o f detail and dtmen­
sional accur~cr, t>ul Ihe e x ~nsi\'e mould in; malcr ial has 
lended to hmit the a pphcation in th is country. DevelOpmtnt 
",nhin the lasl r ... ·o l·cars. howC\·cr. h~d heen on rllt hnei of 
a eompns'lt ",o"ld. "hcrchy Ihe Sha ,,' proct" is uHIIsed for 
the " '<lIkin, facc and the C02 for hackinG up. and fornunw 
1110: s.des and lOp. This procedure ohtains the btnelits of 
rhe Sha" p"'cess "hll. redu c' n~ rhe amount of Clf'<'nsi"t 
materia l req',lIftd and rhe use of COl bonded nl'd enables 
the CUlml \0 he produced more e~<Jnomicall) WfllI Ihis 
tn'" of mould it II possible 10 make st3mrtn~, die castinG 
and CXHU~lOn d,ci . et~ 

In repl} to lour second 'IuutlOn. il " prohabll' qU lle cor­
rtct 10 53}' that SQUill Afllca IS as ad"anced ""Ih thc C02 
pro:ess as anI' COli nUl in the " orld ~nd I do helieve lhar 
th.,~ arc a h.~her propotlUlII of foundrtes UltTl~ Ihe procfS~ 

here than in anI' other country. and a saft percenlaGe " 'ould 
he 90 per cent. Mr. l' tdermann. who rceeru ll' ret urned from 
overseu. commented on Ihe faC! Ihal hc had not lurned 
anyth;n; ne'" al>oul Ihe COl proccss, bUI in ~crual fa er. " 'as 
surpri sed 10 Inrn ho", far ad"anCC'd Ihe Soulh Afllca n 
(oundriel wne in rhelT adoption of the proccsi and develop· 
mtnr of nelO' lechmquu Th,s 's nO douht due ro Ihe inherent 
in!;enuit)· of rile Sourh Africa n foundr)'rmn "ho very of len 
il confronlcd w,lh an order for a brca~down Or replacement 
caSI;n, . of "'hich Iliere is only one or a few requited. Morc 
often than nOt he dO<:l not h~"c the correC! equipmenl for 
the job, and. on occasions. not c,'en Ihe e~peTlent'C necessary 
bu t. " 'lIar he is l ac~'n~ in Ihose directions. ,s more than 
made up for in hll willingness and abilil}' 10 ",ive il a '0." 

MR. t'IDCRMANN : I would 1i~e 10 suppOrt Mr. Steele 
in hIS repll'. Up unt!l comparal;,·t1y recenrly. fi",Ures Obtained 
for III~ Un'ltd " in~dom and South Ainca sho'" tha t on a 
pro ral~ h a~l!i. there is mor~ of Ihe CO~ proccn used in 
this counlry Ihan III Iht U.K. L am pleased Ihat Mr. Steele 
menlJoned rhe pOint Ih~t m~ 0.ersea5 "ISil rroved 10 me al 
~ II}' rar~ Ihat South AfncJ was nOI l~~;'n, behind in Ihts 
lield and. indeed. u was my p ,,'·iles~. " 'h,le o'erseal, ro inlro· 
duc:c methods in al k111 ''''0 (('undrits, which were consider td 
rOUl;ne io local foundrin where the C02 proceu was utiltsed. 

AI R. VA N Roo r!:.-,... : T ht author mentioned rhat Ircase­
proof paper wu used ~ s a put;n; medIUm belweclI Ihe mould 
and core durin, rhe rammin, of Ihis monument . Did nor 
the crinkli ng of this paper imp)ir I h~ surfat'C detail <If the 
rnou lll ~ 

M R. ST/:,·/:.·L/:.' : The mould was hardened before the , rU5oC­
proof paper a nd clay Ihickne$ " 'as applied and. althoudl 
er,nkline d,d take place. this d,d OOt III an)' way damace lhe 
mould facf and the small amounl of crinklin, on the inner 
core surface, did nor have any ill efftct as thil "·as. of course. 
the Jn l ~rna l surfa..: of Iht c3Sling. 

MR. . MA CLA REN: Wu an)' panin, fIO" 'der or lepa ra ti n ~ 

medium used 10 prevent the sand from slick in~ ro the pluter 
o f patis pallern used (or mouldinG? 

MR. STeELE: The sculptor's palle rn! had heen made 
some seven mOnlh) previous to thtir hein, used as pallerns 



for lhe C0 2 pr~s. llle: l' " 'cre, lh,',do, c, !'Crfcell} dry. 
~ nd llle pl:lSlcr ~u r f~ ce u>.: lf lend$ 10 ha"c a po"'d<:r ~ dlccl, 
.. lI i,1I ensures a c:le:m Sirip. N " par1l nJ: p" .. ,lcr 'If Nlltl 
mcd la " 'as UM'd . and Ihe dra wbac~ s c~me aW:I! clean from 
Ih", patlnn. 

MR . ARIIUC I\ L£: W.,s 11 ntee.IM," 10 u"... rUllcd I lcel 
JO iS1S in Illc cenl re o f llle m:,i n plcces '~ nd "..1",1 a U" ",:.neC1 
1I,,,c hcen made for Ihe dolTe.ence In np~ n s 'on :uul C"nlrac­
llUn ",,1 " 'een llle Ileel and Ihe: bron~e" 

M H. S1"Ii CtE : E~perl ad" ce: hJ1 been obl~Incd o n Ihls 
,'rCCllon pro blem and il has been ealeul.I I,·d I h ~ 1 Ihe a~b<I IQ $ 

'hnln; On Ille mner lurfa« of Ille C:" IIIl !!i .. ,11 com!'Cnl .. l1 e 
for .1"" I.It 'rcrcn l l~ 1 o p:o n" "n. 1"11, , olkd Il ,'cl jolSl1 " CIC 
considered e s.c n l i ~ 1 he.au~ of Ihe c ~ te.sive ove.han!! . 

MH. M OGFOR D ( l'fUpo~in~ Ihe \' ole of I han~i): Mr. 
Sleele has plc~n l ed ~ vcr}" rille papcr Ind.'Cd. and "hal has 
ama/.ed me. il Iha l. In a v.-ay, an}one clsc could h~"e pre­
\ t nled Ih11 paf'C'r. and 11 would h",·c jusl ",",en 3 paper. Wh~ l 

1<1 . Sleele h.1I ,lone for Ihe lay Ilfodut uon en!:ineers .. ho d" 
nol ~ now a ;rea : deal ahoUI foundr ) " orl ... is 10 simpli f> 
Ihe l echo ic~ hlics of hIS p~per ,, ~" pll ll ong in ~ lremendol'S 
~ mOl'nl of work inlo Ihe PICI'3r.Ulon of Ihc modds "' hich 
h ~ h s used. and I feci Ih31 ;1 I~ :.Imoll pos~i b]e Ihere h3s 
b~en a J:re ~ lcr 3mounl of work on" o l\ed in Ihe pre p~ r~uon 
of all Ihe models Ihan in Ihc aCl ual lIlcra lure of Ihe paper 
,"clf. The ",lereSI shown in Ihe paper hu been provcd h>' 
Ihe anim1 1ed di\ t;U ssio n. I " 'ould 3 1 ~0 li ~ e to a c~ nnw1cd~e 
our Ihanks 10 Profcswr B:"n for h i. " ~ Iu:o b]e conlr ibUlion 10 
Ihe d iscussion. 

INSTIT UTE OF IJ RIT ISH FO UNDRYi\ IEN 

C!w;rma,1. Mr. R , C, C ROSS. I'rrsid, m. 

MR. CROSS: hal'c pleasul e In ca ll in~ On Mr_ Leo 
T heron. LeCluUr '" the School of .... n. Prctona T",chn 'cal 
Co llelle. 10 open Ihe d'$cuuion. 

MR. T H E H.UN : .... l lhe .... rl School we do 3 hmi led amounl 
of ca slin~ and modell,n; wh ich we hope 10 de l'elop as Ihe 
.... rt SchQol ~rows . We mi"tn in Ihe fUlure arnvc al the 
sl a~e where " 'e ma!' spcci ali~ in plasler and m"de lli n~. ....1 
Ihe momtnt ... e Irain :tTl leachers and commercial atli$l! and 
lilt I)'PC of modeHing "'c do " subsidiar)' 10 lhe o lhff luh,.,cll 
bUI il is cer la ln]}' possible Iha l in Ih t nt :lr fU1U rc .. e ... il l open 
a stcl ion for specialised mOOelli n ~ a nd ca5I i n~. etc. for 
sludents who w;.h 10 enter Ihe haza rdous fidd of eail in~ 

their models in mela l. We are eltl reme l~ ;Iad to h3"e allended 
Ih" lecture loni;hl. and lI avc Ihe oppllrl un ll)" of as~ i n" ques, 
lions about Ihe plIssibiJil r of prOOu ci n~ 0111 Imall caSI pro' 
dUCIS b)' Ihls new melhod. We normallr do 001 h ~ ve 3.n ~ 

modds grea ler Illan one foot high and up li ll on .. il h~ 1 

not been plInibk for UI 10 prOO uo:1: our own "'<Iing< b)' Ihe 
" Lo<1 Wax" process. as il is 100 complicated and if we 
requeSt the job 10 he eaSI ou tside. il is too expensive. Would 
Mr. Steele S'vc an illd":,,I'on of Ihe 01111:>.)' 10 equip ourselvu 
for lh" modern mClhod o f mould in, on a small Kalc~ 

MR . STEELC : Selhn; as,de Ih~ queslion o f m~ltin; Ihe 
me z ~1 and con s;defln~ Ihe mOll ldin, enl )'. I l h in ~ II is agreed 
thai Ihe ml)Or cxpense In ~n )' work of arl is lhe lime in"olvcd 
for mould lll ; and chasin;. and an a pprOximale purchase price 
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for " 'orb of art up 10 ill )' ~ lofe-,;zed bllsl ... ei'h , n;~" 
75 Ibs., is :0$. rer lb. o f mela l, whereas prcscn l-d ~ )' < 
nf lh:11 mel,1I II' Ihe purch :> :<c r :orc applo ~ lm~lcI} :" 1"" I~ 
T he sludem is zherd ore pa ~' IIl~ app r o~lm~ lcI )' 181. pt'T lb. for 
bhnur '''erhead., I'I!'fi l. elC .. .. hlth .. qU 'le nalu ra l as Ih,' 
found r)" IS In bU <l ness 10 ma~e pr!'fi l. A sma ll proporll"n 
o f (hll 18k nf cnur"" . IS dC"oled 10 Ih: mOll ld i n~ m~le,, :,l s. 

fu el. (IC. If. ho .. e\·er. the art sludeni CQ uid do Ihal " ·or l. 
~nd hand lh( ~uh"" qu(n l mould 10 Ihe foundr)' for C~Slln~. 

then Ihe ensl .. ould be conSlderablr leu. ....11 I h~ 1 ... ould Ix' 
" 'qu ircd from a n pnal OUlla)" poinl of " iew " 'ould be lht 
CIlSI of a pressure ,,>~ ulalor for Ihc CO~ ~J s. and Ihis is ir. 
Ihe re;Ion of £10. T he CO! t} linder ,Iself i, On loan and 
lhe coS! of j:~< i. :tl'l'r" \ ,m:l1l'1} M . per lb. :l.nd aholll I 1"" 
«nl of Ihis ;s II Kd for h:lfdfmng T he Kld' um si lic~le bllld"r, 
al lhe mOSI " ill (('SI M pcr lb. and of Ihis. S pt' r ccnl ;1 
lhe u.ual addu IOn M ou l don ~ sand mar be Ordm"r} min~ 

.lump sand. pro perl! droed. " 'Ih Ihe binckr tx. inJ added. and 
Ihe ml ~ l u re nn u sil ,· be rreplred h)' hand. 11 is perfecl l) 
fe". iblt for an art sl~dcnl 10 prepJre h;s OWn mould. USII" 
lhe drawback S\Slcm, as illuslralCd l oni~h l . The studems arc . 
afler all . f~mi iiJr "" 'Ih Ihe proouci!'n o f piece ml'ulds III 
plasler of pan s and observe Ihe neeeSOIl) of joinl 11Ilcs :u 
prevenl undrrC\l!\inJ. 

MR. CUOM IJS: T his 11 plIlsibl ), lite fi f$1 paper o f th,s 
I)'PC wc hal'e elCl had in ou r branch and Ille aUl hor ;, to be 
complimenled on hIS prepJration " nd prncnlal;oo. It was m" 
pr idlege and I'Ie .. sure 10 S<'C Ihe makin; of man~' of Ihe casl' 
inti fnr Ihis monumenl and I cann Ol lell IOU how un behe"a bl) 
bad' Ihe C3s lings ... ·: re fro m " Lost Wa~" mOlllds. T he ma;/'I 
problem wilh Ih;s procell $Cem$ 10 tx. crack;n; of the moulds 
and I laW $Ome ca Sli n ~s "";111 fins f in, Ihicl(. I "' ell le:a l; 
s~ve:n monlhs a ft er Ihe job had commenced and Ihe) ... ere sl ill 
I11J ~ i nt " Lost Wax" C~SIIIl ~ S. Ihe mJn~~in, direclor of I hi ~ 

parllcubr foundr ), drop P<'d h: s ci~ 3r consumplion fr om len ~ 

d a ~ 10 2! and shOrll! afler Ihe foundry had eommcnc-.:d Ihe 
C0 2 process for the job. he wu nOI o nly b:l.c~ 10 len a day, 
bUI he o ffered me nnc a lso ! ! wOllld li ~e 10 repl )' pa rlly 1(1 
~ I r . Theron and lell him Ihal o ne of ou r memtx.rs has rccenih 
m.,de a b,oniC e~ \I"'; for a work of 3rl ;n "" hith he used ~ 
me l~1 elSlin l: piasler . The mould "'~s made in setl lOn 111 
exacl ly Ihe s,lmc ... ay as described by Ihe 3u:hol ton lghl. bul 
inSlead of work in; fro m a plaster reproduclion of the work 
Ihree plasler d ra .. backs were laken Slrl i;hl from Ihe Kil iptor's 
o .. ; lna l da)' model . T h;s ,,'U o f a horse and rider and .... s 
J fl . 6 in. hi; h and Ihe 10lal l ime 10 make Ihe mould and 
COle " 'as in Ihe " 1:;On o f :0 hours. The " 'all Ihk kness " 'as 
also formed b)' u 'i n~ a 13 )'er o f d ay a~3in st the mould. I 
do feel Ihal .. huu, Ihe C0 2 process offers the tx.SI prospects 
for ma~ i n; bronze Ilal lles, for an .... rt School. Ihis caslin, 
pla5ler melhod wou ld have ad"ani~,es .as Ihe sludenls are 
~cellst omed 10 wor ~i n g "" ilh plasler and Ihe)' could evenluall )' 
de"clop 10 the C0 2 mel hod for larger "'or ~ s, 

MR. LOUBS£. R : T h., is one or Ihe fin.cl1 lerlllres I lIavc 
e"cr 311ended as Ille amounl of pre paral ion required for Ihe 
mOO: I-Olak lllg o f all lhe mouldlll~ prlX:csses and it a S ~$ mu,l 
have been considera ble. I recenl l)' allended a leelure On Ihe 
neW Bocing a lrcrafl whieh had Ihe enlire Bocin, Or,an is:n ion 
tx. h,nd ii, ""hereas Ihis onl )' had the author a nd Ihe Soulh 
.... fri can moulder behind it , Mr, Sleele il In be congral ula ted 
on Ihe {3:1 Ihat his demonstral ion hu been clear cnoll~h 

for Ihe foondr)' m3 n. arl studenl. S:u lplor and en;ineer to 
underSland e"err delai l of Ihe producl ion o f Ihi, monumenl 



JUl\' . I!JS9 

w~s ~h.:re ~ny sl'C'eill m(ul I re~ rm(n! durinl melton, and 
drd lOU ha,·c ~nl [etdonG olht. Ihan t"' o \m;,U no"'oRs [,'r 
rhe h~nd" 

MR. STI.TLl:: Ou.ioG m~II,"~ t<Inwnlion~1 nu~,", 
melhotb "fit u~d. ~nd the mc~~l ,, ~~ dcn . i<.l ,,,,..1 .. dore 
pounn, . There ""'S no r..-cd",,, (Of thc U'lio1l5 ~p~rt from 
the 1"0 n(l"" 011$. 

A FISITON : W.,~ Ihe "rt~'erroo r r aptr phec,1 a~."n5t 
Ihe mould a fter hardeniu". and hnw w~< the cl,,) 3pploed to 

e me"ld~ What lime d~pS('d for dr)in, ~fle. C('mpkhOn 
of Ihe mould and COre and h~fmc (aSlmll~ 

Mff. STEELE : You ~re correcl in anum,n, that the 
Grelseproof rafK'r WaS pl~eed 3~~lnSt Ihe mould ~fl c r har<ltn' 
In; The fbI' "" 35 rnlled out 10 Ihe required Ih" l ""s< '" 

sln",ar f3<hlon 10 Ihat u",d by (ouh .... hen I'.cl' .... n; 
• slrr ""uh a rollin; r'n. It was Ihcn CU I inln sl" I'>< of 

a',-'OUI l~ in, square and pbctd a~alnst the ,re3scproof rapn 
On Ihe mould 3nd pres'cd all"inst Ihc (ace 10 follow Ih( 

,.-ntour e:netlr A fUrlher ta)cr of ,reaKproo[ paper " 'a l 
'1 ap;olied 10 Ihe clal' sur faee. thu< prov,dlOG a d un 

s.ep~rJ lI on of the core fro m the Ih,ekneU, ~ nd, 3S ".' plalned 
'" Ihe parer, Ihis prc"tnt.'d "ny mO,Sll ,re ab<nr r t,nn hI· Ihr 
COre and mould from the clay, There was no hOle 13P5C 
between "usin!: Ihe lOP and castin\:. This 'S onr of tho 
,TUt ~d~anl~~~S of the C02 prote" as a mC'u ld can he um' 
med. gaslCd, Ihe paaern " ',Ihdr .. " ·n. doS('d and easl ..... ,Iho u~ 
any deb,· 11 mUSI h: bnrne in mind t h~1 the.e I~ nO 
moisturr 'n II mould m.,de by the CO~ protest as Ih~ sand 
is Ihoroughl )' drl' 10 h:~in with. and at Ihe mOSI, Ihere is 
less I h~n J ~r cent mOISlure ,n Ihe C02 hinder. 

MR. peERS' Probabll' Ihe difficuhin expeT,en((d " ·,,h 
Ih( "l.osl W:I~ " pTOCUS ,,'erC due In la el of su,I"bk ma terial 
and limited knowl~d,e of the process hr the arlisa ns cml' ''"cd . 
It .... ·ould he unfair 10 sa, thaI fine " 'orLs of art C311nOl "C 
nnde b,· Ihis pro~ss. There are m1nr such " 'orks on reco.d 
"'hi:h have been e~eeuled in Ihl< fash,on lind Iher .lId nOI 
r(qu"e a 101 of fen linj; 10 brin, Ihem 10 thaI sl a~e . 

MR. STEELt.": There was no lack of sunable maleria ls, 
a\ Ih: :.rlls,n, " 'ere t iven carle bbnehe 10 purcha s~ ",lIale,"cT 

r s requ ired. "rnl'C'eli~e of the cost. Mr. Peers is correct , 
,Io"'e"or, thaI the knowledGe of thc arti S.1nl ..... as limited and 
thei r Hperienre previously had llcen confined 10 much smaller 
works . I would, howe~cr, l uU'csl Ih31 Ihe C0 2 process was 
the only w~~' 10 ml~e Ihil mOnument economically and nr;. · 
faelorit) from II surface finish and dimcnsional lI(roraC~' point 
nf view I lend to di1.:l~ree with Mr. PeUI on his comments 
rC~1Tdin, works of art made h)' Ihe "I.ost Wa,C process a nd 
lequiring a hmited ~mounl o f fcllli o~ , I wO(.ld he mo" 
suroris:d 10 lu rn Ihal thil "'U so 3S Ihe foundn-rnan, lodal', 
"'ho pract'K IhlS art surcly have more Cltpcrienee Ih1n Ihci r 
predecessors. yet Iheir castin,s reQuire a conside.able amoun t 
of ch"i~;, neceSSllaled Ihrou,h mould crackin, and occ3sion ~1 

wax boilin" 

Only todl)' t " i~i l(d Ih~ Art School in Pretori .. ~nd dis· 
cuned Ihi~ queshon, and I ClIn assure ~ou Ihal an~' iCUl r lOrI 
or arlist~ prciCnl 1001¥hl .... ilI unh;;o.ppilr confirm Ihis polnl. 
I must, ho""ever, SIren the (3d Ihat this is a simple ca~tin; 

b}' complrison "',Ih a vera,e arust ic worl: a nd in Ihis p:lrllcula r 
inslance il was possible 10 wi thdraw each piece from Ihe facc 

of Ihe cHlln, wi .hou t cncounlCrin~ d inkult unde rcu", a nd 
[ a ~.ce Ibl Ih(f( a.t man) wor l s of art fo, " 'hieh Ihe 
procen " 'ould nOI be SU113hk, If, hO"t"cr, I mar be for· 
~,ven for quot,n, a Jlfrsonal dluslralion, J may sa)' Ihat I 
r t ee nll~ undcn(lo l as a chl!lcnF. 1(1 I'foduee a callin, bl 
Ihe ro~ I"O;C" from a m(" lel I'rcpartd l'>}. Ihe sculplor as 
, .ou,h idea fnr Ihe purpose of (>b!3tnlOll ~ quolation from 
~hc fnundr~mJn Tile model. .... h,eh " a l aMIII 18 in, hi,h, 
" 3' nf the I"'{I I>f"'s"ed ,mp~I" "hich h;;l"c nO" been erccled 
(I "l side Ihe W""'a lcrsund Uni '.r"l), m;;ltn pICS, in Brannl' 
r(lnlein, lohannel!>ur,. F,fll hou'l wrre ' pem io makin, 3 
:1 PICCC mould 3nd , 1'>'01\1( CaSI'n~ ,,~ s I'roduced. Ihus 
1',,",n1! 11111 ""h I,me and I'lllence. 11 .S JIOiublc 10 produce 
~ rt " (lrls frum CO~ nl"uld~ Oh"'(lu <I~, (If Ct'UrK, there 
M~ in'l,mCCS where undercu1lln ~ is of such a nJIU re Ihat " 
's ncees.ar; In TC"crt 10 Ihe " 1.{lSI Wa," prncen for those 
!'ICCes (I'll,'. T ah, for inslance. ;;I life·siled husl. In ~eneral 
il " n'nn',jed Ihdl rrtlm "O·7~ 1'<' cenl of Ihe su.f:.ce ," ill 
permu Ille " I!hdn .... dl of dr~ .. h~c~ s made b) Ihe CO~ pr~nl . 
The nostr il and (ar Cd"\1~< can, h"" e'cr, prrsenl a problem, 
" 'llleh ;1 o"creomr hy hl.)e l tn~ Ihese portiC'n! OLII prior 10 
m(luld;"" and suhse"ue"ll~·, h)' mc~ns of , cbrine and wu , 
10 reprodu=e a small CO: core, .... h'eh 's Ihen posi tioned in 
Ihe mt'uld 3ccord in, 10 Ihe bI(>cl pr int. In this mlnn~. , 

on( (an l a~e ad"cnl~ l!e of Ihe Ile''''ihr), of rhe "Lost Wu" 
process and rel~in Ihe Iremend"Uj; hencfil of a complele CO~ 
mould. 

A VISfTOR Hn ..... " -as Ihe torc [(Iained ,n the eNrecr 
rtl<&IIC'Mh,p 10 the mould and ho" was it fl .\ cd to the dra,~ 
\Va l rhc core rCinforccd !n an} ,,'av ? 

M R. STEELE;: Thc joint (In the dra; hOll was made ;'1 

Ihc form of a <tep which ensured the ("fTect relli~Ir3tion of 
the 1I01l0m dr~whac~s on the dr~, and to cach olhcr. T he 
core ..... ~~ r~mm(d al an ,"l f ~r,. l rar! nf Ihe dr:.; and WI$ 
",,;I en" ,, ~h ,<, r""111 Ih,' r.-\,lli,'nship to Ihe mould ",';thout 
the US(' of chapk ls. No rCInfordn, was USed in Ihe COre a~. 

not "nil w~s Ih" unnec(ss~n· 'Indeed Ihe cenlff of Ihe COre 
"'~\ fliled " ',th cnke). bUI any such reinfo.c,"; could h~ve 
(auled lhe metal 10 l(3r dun", contr3cllOn, The metal .... " 
onlv ! in. and Ihe hand 3t lIS .... idesl portion ..... as S ft. )"e 5 
so that the d ;;ln,,~r of wa rL nl;. " as ~ vcr)' ftal one and all 
poss,ble pre:aUllons " 'Cft lalcn 10 avoid IhlS Iroublc, 

"'R GA RC/"' : When Ihe "Losl Wu " pfOCCS$ failed, due 
10 th: dr3ck",~ of Ihe moold material. .... ou ld il not ha"e 
been a praetical prop05i ~ ion 10 usc the C02 mould,n, maleria l 
in conjunerion wilh the "LoS! \Va., " melhod ? I mean by 
Ihal, th31 Ihc COl nnd could have t>ecn rammed a,a iMI Ihe 
" '31< {3~ 10 a ~ iven th idness, Ihen ;assed and Ihe mould de· 
waxed in !he convenl ional m,.nner. This .... ould have !>een 
a ,real lim""v.r as all Ihe lime Spenl in preparatiOn 01 
Ihe (' rawhacLl ",ould hl"f hcen <aved. I have actually used 
Ihis melhod mysdf for smal! models and I " 'ould !ih to 
knn'" the reasons why Ihis was nol adopled 

MR. STEELE : The merhod wu nOI even considered 
because of complete lack of confidence in Ihe "Lost Wax" 
pro~ss. To foUo ..... the method SU ~llelted b)' Mr, Garcin may 
have saved lime in Ihe mouldin" o~r.Ltion ~J he su;~eslS, 

hul there would slill ha,'c becn Ih: ha ndlin, of Ihe mould, 
lirin, for de· .. ·ulOl;.. and the ~real diudvanlalle of ~in, 
unable to (.lamine Ihe mould prior 10 (ast int: . 

foil<. WIl.UAMS: It is ~ plea$urt 10 propose a VOle of 
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