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COMPLETE SPECIFICATION. 

An Improved Manufacture of Moulded Articles of Rttbber and other 
Curable Plastic Materials. 

We, &r. HELEYS CABLE & RUBBER 
COMPANY LilllTED, n. British Company, of 
St. Helens Works, Slough. Buckinghamshire. 
PERCIVAL WILLIAM (,'LEPHA!'. of .• The 

5 Elms," Tracling Estat-e, Slough, Buckin~bant· 
shire. 1ind ALFRED .J OSEl'H E~son. of 4:?. 
Yeatling Lane, Hayes, Middlesex. hot.Ii 
British Subjects, clo hereby clet'la.re the i11-
Yention. for which we pray that a. patent ma.y • 

10 be granted t-0 us. a11cl t-he methofl by whit'h 
it is to he Jlerformetl to he p1nticulnrly cfos­
t'ribecl i11 and by the follo'"ing statement :­

Moulds made of mbher ancl of other sub­
stances having a. similal' capat!ity for large 

15 elastic deforma.tiou have hee11 used primarily 
because their possession of the possibility of 
considerable stretching or distortion of shttpe 
provide1:1 a. peculia.rly aclvautageous procedm·e 
for the removal of a. moulded or cast m'ticle 

20 from the mould. In rrumy cases a one-piece 
mould of 1:1uch material is p1'lLcticahle for 
sha.pes which inclucle undercut amt re-entrant 
parts which would l'equire a, monlcl of 1·igirl 
material to be sub-divided into ~<.·tions. 

25 This cleform&bility of the mould ltitl5. ho\\"C\"er. 
the disadvantage that if the mould is use<l 
for the shaping of ma.teriaLci l\·hich re<ttti..re a 
substantial pressure to bring them to fit the 
mould, then the mould uuclergoei:i a change 

30 of shape and dimensions nncl does not 
accurately reproduce the desil'e'1 form in the 
moulded al'ticle. 

In accordruice '"ith the present i11ve11tion 
an improved ma.nufo.cture i1:1 provirlecl which 

35 overcomes this difficulty a.nrl p1'0vicles moulcl<f 
which retain, at least in some very useful 
degree, the advantage of local distortion or 
st1-etching to permit '"ith<lrn.wtil of the 
moulded article and 1i.lso give snffit'ient 

40 a.ccuracy of repi.-oduction. of 'dimensiorus for 
mo.ny cnses where moulcling under pressures 
(which may be high) is essential. These 
condition.'I are, for instance, found in mottlding 
unvulcauised rubber or rubber-like materials. 

45 The improYed ma.nufo.cture makes u.'!e of the 
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pl'C>pe1ty that ruhbel' has subst:mtisJly zero 
valne of volnmetl'ic oompression, that is t-0 
suy it has a substantia.Jly infinite ino£lulus of 
volumetric elasticity. 

In this improved mnimfactu1·e a mould is 50 
produced by pressing l'Oulld the pattern a 
bocly of unvulcu.nisecl ruhber compou11d, 
which at the encl of the pressing is substan­
tially completely enclosecl within rigid 
houiulnries. The pressure is retained during 55 
,·uk•anising, 1\fter which the mould is openecl 
l.1.lld t.he pattern is removed, lea.villa n.n 
1\l?Cttro.te impression il1 the vulcauisecl rubbet'. 
The term " opening the mould " as lt.'led 
he1·ein i11clmles the separation of the mould 60 
from the pattern by· cutting it i11t-0 two or 
morl' parts. The l'llhhc1· body bearing this 
impression is then used with similar complete 
rigid endosure as a moukl. The mate1fal to 
be moul<lccl is inserted in s11fiicient quantity 65 
to fill the mould space a.nu the mottld is then 
clo1;ecl under pl'essure thu, bringing the 
· C'11clcl$crl matel'ial to the sh,'l.pe of the mould. 
'rlu~ p1·c~sttre is the11 mni11tai11ed dm'ing the 
hen.t t:reo,tment 11ece::sa1·y to cure the moulded 70 
1irticlc so that it retains' its shape and dimen­
sions wheu removed from the opened mould. 

The enclosing of the rubbe1· mould within 
rigitl bounda1·ies inay, in some cases, limit the 
lle."Cibilitv of the mould which is n.va.ila.ble fol' 75 
helpi11g 'i:.he remo\'<\l of the moulded a.rtide 
and acrorclh1gly. it will frequently be neces­
sary to use moulds in two pa.rts and in some 
cases in more than two pal'ts. The l'igicl 
endosure of the mould can in many cases be 80 
conveniently provided by surrounding the 
mbber mould ma.terial by n. cylinder of 
metl\l closed at the two ends by the plates of 
u. hy1lraulic p1·ess. A ch'cula.1· cylindrical 
\Vall, such as a. short len.~h cut from a. steel 85 
pipe, has the ach"ll.nta.ge of minimum de­
fo1·mo.bility under inte1"ll8.l pres.,ure. The 
requil'ed prossure on the rubber dw•h\g 
shaping mu.y be several htmd1·ed pounds per 
square inch. 90 
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'l'he following example of the making of ti. 
mould nnd tht' using of it for prorlucing a 
moulded a.rtidc in rnbber will illust1·ti.tc the 
invention. Tn this description reference 

5 will be made to the accompanying clmwi11gs, 
in which Figure 1 is a diagrammatic drawing, · 
partly in cross-section of the mould and 
Figttl'C 2 is a perspective ,,.iew of the moulded 
article (n. cornice piece cleta.il for a. mot-or-car 

10 bocly). A patt-ern 1 t"epresenting exactly the 
article to be moulded (Figure 2) is providec' 
in some sufficientlv ha.rd matelial, fod11sta11ce 
metal or ti. suiti~ble close-grain timber. A 

rt>·n >val from the press the mould is opened 
tuul th.e moulded rubber article is removed. 
When necessary, preca.utions a.1-e t-0.ken to 
p1·event adb.esion betl\·een the moulded 
m·ticle anrl the mould ; the inner suii"a.ces 70 · 
ma.y, for example· be treated With french 
chalk befo1-e the mould is filled. 

In some cases it may be practicable to use 
a singlt" sl!l.b of rubber for the mould. This 
ma.y occi1r when the p1i.ttern has n. fairly 75 
lat-gc flur- surface which ean theu be put in 
direct contact \tith ~i plate of the press 
which fort-es the pattern into a. single slab of 
rubber. 

• 15 
steel cylinder :.? of substa.11tia.lly larger clia­
meter than the maximum dimensions of the 
pn.ttem 1 is taken and placed on one of the 
plates 3 of a p1·ess. In the lower pa.it of this 
cylinder is placed a slab 4 of unvulca.uisetl 
rubber compomul of approprW.tc consti-

. . It \\ill be l'ecognised that the exercise of 80 
judgm~nt is neces.o;ai·y i..i1 placing· the pattern 
in the most a.ch•antagcoUR position in the 
tnon!d. although in many instances this hi 

20 tntion ti.ud condition. such as a piece cut 
f1'0m a sheet of the required titiclmess. The 
pattern 1 is la.id in the middle ·.>f the cylinder, 
preferably as shown with· its maximum 

no· ·1f great importance. It is found that 
• th"" it1e of division between the parts of the 85 

mo•: d adjusts itself to suit the form of the 
patt ·m. it does not result h1 the production (-· 

·25 
dimension horizontal, and a. second slab 5 of 
rubber is placed over it so as to fill the 
cylinder 2 and project n. little above it. The 

of a :!:it plane of division ~etween the parts 
of the mould. U 

Other materials than rubber . may be 90 
moulclecl in these rubber moulds. Pro-

other plate 6 of the press is then brought 
into contact with the upper surfo.ce of the 
rubber and pressui-e is a.pplied to the requh-ecl 

30 extent to force the rubber to close down 
tightly round the patteb I. Heat is then 
applied to the press plates 3 and 6 and 
maintained for a sufficient length of time to 
vulcanise the rubber compound. The face 

35 7 of the lo-wer sl."'lh of rubber 4 in the cylinder 
2 i~ treated· \\"ith french choJk or other 
suitable material for the purpose of ensuring 
tha.t the two parts of the mould do not unite 
during pressing and vulcanising. According-

40 ly, after the completion of the vulcanising 
and the separa.ti!=)n of the press pla.tes 3 and 
6, the upper slab 5 of rubber ca.n be removed, 
being sepa.ru.t.ed from the pa.ttem l by 
stretching and deformation if necessary. 

45 The pattero I is then ta.ken out of the lower 
part of the mould. In an a.ltcrnatj.ve 
procedure the two slabs 4 a.nd 5 a.re a.llowed 
to unite during vulcanisation and the mould 
is divided into two parts, to separa.te it 

50 from the pattern, by cutting. 
Pins such as 8 are preferably inserted in 

the lower slab or projections are provided at · 
some point on the inside of the enclosing 
cylinder to form a. corresponding hole 01· 

55 recess in the upper pa.~ of the mould whereby 
this is located when the mould is used for 
the purpose of producing a moulded a.rticle. 
To make such an a.rticle a. qua.ntity of u11-
vulcanised rubbe1· compound just sufficient 

60 to fill the moulcl is placed in the mould space 
in the lower part of the mould. The upper 
part of the mould is then p.pplied and the 
complete moulcl is inserted in the press by · 
which it is closed and then heated so as to 

65 ntlcanise the compotmd in the mould. On. 

perties of the matel'ia.l requil'ed for suita.bility 
·are that there should be no appreciable 
dim.inuti.011 of volume of the materia.l during 
n1011lding . a.11d that the material should be 95 
cured under pressure to produce the finished 
a1·ticle for removal from the mould . 

. The term .. rubber " used heroin for des­
cribing the mould is to be read as covering 
not only vulcanised natural rubber of 100 
various grades, including ebonite, but also 
synthetic mbbers and other rubber-like 
substances which possess the properties 
herein indicated. The materia.l for the mould 
"·ill usually contain compounding ingredients 105 
by whjch in well knomi manner its properties 
may be modified in desired ways. These 
'rill, in many cases. inclllde ingredients which 
assist hea.t condtlctance through the body of 
the mould" from the heating surfaces to the 110 
cavity. 

In the p1-eceding .description the use of the 
improved mould h.'\S been described for 
compression moulding. It is also applicable 
to transfer and injectio~ moulding, a. passage 115 
or passages for feeding the- mould being 
formed in the body of rubber and suitable 

·external feeding arrangements being pro­
vided. 

What "·e cla.im is :- 1.20 
1. A. method of manufacturing an article 

of rubber or other curable plastic material 
\Vhich comprises pressing round a. rigid 
pa.ttern of the a.tj;icle a body (or bodies) of 
unyul.canisecl rubber conipouncl which at the 125 
e11d of the pressing is substantially completely 
enclosed 'vithin rigid boundaries, vulcanising 
the rubber in the enclosure formed by said 
botmda1ies while still tlllder pressure, opening 
the mould thus· formed, removing the 130 



( 

\.._i 

. :';·. ··.~ .•;:' ... ; ·; ': .. ·. 

670,6.~fl 

pa.t.tem nn<l thPn u::;iJ1ir thl• moult!. t>twlo~erl 

in 'the Sllmt' 111··n ::;imil:u· riS(ifl e1wlmml'e. to 

manufacture thC' ni'ti('le. the moulcl heing 

closed nuder pressure to shape t1iidirtialc n.11ll 

5 ma.inta.ined uncl<'r prc~urc during the curimr 

of the a.rt.ide. 
2. A method of manufacturing an article 

of rubber or other curnble plaatic mawrial 

wWch comprises mould.illg th~ articll' iil. a 

IO mould fl1rmed hy pressing rouucl a 1igi1l 

pu.ttern of the a1ticlc a bocly (or hocliei>) of 

unvttlcanisecl ruhher compound whfoh 1lt- the 

end of the pressing is sub11ta.11tiall~- complet~I~· 

~nclosed in rigid boundaries a.ucl \"\tll'a.nisiug 

15 the rubber in the enclosure furmed bv Micl 

bounda.r.k>s while still 11ndel' pressure. the 

mould being enclMecl during the mouldin!!: 

procet!8 in the same 01· u. similar ri¢tl en<'lomu.'(.> 

u.nn ma.intain<.'<i under prl't!l!lun• ri.mitlJI thf' 

20 moulding and curing f)f the u;rt:.ide. 

3. A method of mu.nufactuTing 1Lll artMe 

of rubber 01' other curable plastic material 

which <'<>mprises pressing round a 1·4,ri.cl 

patten1 of the article n. body (01' boclles) of 

25 un\"1.tlcanised nthher compou11.d which at the 

end of the pressing is substantially complete!~· 

enclosed within rigicl bmu1clades comp1i.:;ing 

a hollo\\· metal wlinder closecl at both ends 

hy the plates of a prNIS. \'ttlca.nising the rubbe1· · 

30 in the enclosure formed hv said boundaries 

while still under pressure. opening the moulrl 

thus formed. removing the pattern mid th.en 

tt.'!ing tht- mottlcl, Ptt('[1)SP1l in the snroe or 11r 

i1imiln.r riu;irl enlllosure. to mn.nufacture the 

article. the mould being clo~cl imdin· pressure 35 

to slui.pe ~he n.rticlc ,:;L~!i maintained under 

pressure dul'ing t-he •!urint( of the a.rticle. 

4. A method of ma.nufuctuting n.11 article 

of rubber or othe1· C'Urable plastic m..'lrterfu.l 

which. comprises moulding the iwticle in a. 40 

mould formetl by pressing round a rigid 

pat.tern of the a1·ticle n. body (or bodies) of 

tlll\,tlcn.ni11e<l rtthber compom1d enclosed in 

n. hollow mett~l cv1inrler, the ends of. which 

a.re e.Ioserl b~· the· plates of a press by means 45 

of \t"hich pressure is a.pplied t-0 the rubber 

r.ompound. roid \-Ulco.nising the rubber 

while so enclosed. the mould being en­

cl~d <luring the moulding p1-ocess in the 

11ame 01· a similar r.vlin<ler and ma.inta.inetl 50 

under p1·ess11re by 
0

tl1c plates. of a. press, 

applier! to the ends of s1i.id cylinder, during 

the moulding and c11ring of the article. 

5. A method of mlmufacturing a.11 a.rticle 

of TUbber or other curable plastic materia.l 55 

substn.ntiallv as described with reference to 

the accompa11ying drawi11gs. 

Do.tcrl this 25th day of January, 1950. 

R. L. CLEA VER, 

Agent for the Applicant.a, 

SU1Tey Hou.cie. Temple Pia.cc. London, W.0.2. 

PROVISIONAL SPECIFICATION 

An Improved Manufacture of Moulded Articles of Rubber and other 

Curable Plastic Materials. 

Wc, Sor. HELE:s-s CABLE & RUBBER 

CoMt>A!i'Y LIMITED. n B1itish Comp1m;r. of 

60 St. Helens "rorks, SlougJ1, Buckingham­

shire, PERCIVA.1. Wu.r.u::u CLEPll.AX. of•· The 

1'~lms." Tm.cling Estate. Slough. Bm·kinght&m­

shire. ancl ALrRim .JosEt>K EN::;oa. of 42. 

Yeadiug Lane. Ha.veR, Mi<l<llesE'x. bot.h 

65 British Subjert.s, do hereby 1ll'clnre the 

nature of this iin·entio11 to be as follows :­

:\foul<ls made of l'llhher mul of ot-hel' 

substances having n similar capa.cit:'\" fol' 

Jnrge elastic <lefhl'mtitfon have he.en used 

70 Jnima.ril~- been.use tl1e.ir possession of t:he 

possibility nf considerable stretching 01· 

distortion of shti}>e Jlrovides n. pernlinl'l.\· 

arh·antage<>US 11rocerl.ure fm• the remoYn.l of a 

moulded 01· cast article from the moul<l. In 

75 many c.ases a one-piece moul<l of sm:h. 

materiiil is prac-tic•ti.hle for shapes whicl1 

include lmdercut ancl re-entl'ant pat-ts wltlch 

woulcl t-equire a moukl t)f ri.~id nmte1iul tn be 

suh-cJM<l.ecl into HCc.-tion~. This cl<·· 

80 formahiJit.y of tll(' moul<l hai;. howf.•\"l'r. the 

•lifmrh•ant.age that. if tlu~ mould is 11sed fol' 

1 hP shaping of ma.ter.iu.ls which \'equil'e a 

r:mbsb\ntiul pressure tQ 1w~ them to fit tli.e 

mould. the11 the mould undergoes a. change 

of !'Iba.pc n.11ri dimension.~ a.nd cloes not 85 

accm·a.tol.-.· rep1·ocluce the desirecl form in the 

moulded al'ticle. 
Tu ncc·orcla.uce with the present hwentiou 

an imprO\·ccl manufacture is provided which 

overcomes this diffieultJ• and provides moulds 90 

which retn.iu. a.t least in some Yery useful 

degreP. the ti.dvantage of loco.I distortion 01· 

stretching to permit withdra.wa.l of the 

motdcled article a.nd also give sufficient 

n.t'l'\tt~cy of reproduction of dimensions for 95 

ma11y C!fLSes where moulcling 11nder pl"essures 

(which 1uay be high) is essentia.l. These 

l'tniditious al'e, fol' insta.nce, found in moulding 

um-ult•li.11isecl l'Ubber or rttbber-like materials. 

The impro\"Cd ma.nuf1Lcture makes use of the 100 

in·ope1·t.y t-ho.t l'llhher ha.s substa.ntia.lly zero 

vu.lu~ of ,-olnmetric comp1·ession, tha.t is to 

sav it has 11. substa.ntiallv infinite modulus of 

\"olumet-l'ic elasticit,-. · 

· [n thi11 improved l:Jlil.nufa.ctu1·C! a. mould is 105 

pl'oduc•l't'l b:'\· pressing r01ul.d. the pa.ttern a 

body <>f um.:u.lca-nised i·11bber compound, 

'vhfoh at the end of the pressing is sttbsta.u­

lfall~- t'ompletdy euclosecl '\\itltin rigid bowi-
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daties. The p1'Cssure is retained during 
vulca.nising, n£te1• which the mottld is opened 
mid the pattern is removed, leu.ving an 
n.ccui·a.te impi·ession hi the vulca.nise<l rubber. 

5 The rubbet• body hearing this impression is 
then used with similar complete r.igid e11-
closu1·e as a. mould. The · ma.teria.l to be 
moulded is inso11iecl in sufficient quantity to 
fill the mould space a.nd the ni.oulcl is then 

10 closed unclel' p1'eSSure th.us bl'ingµ1g the 
e11closed ma.terial to the sha.pe of the mo"Ul<l. 
The pressure is then ma.inta.inecl during the 
heat trea.tment necessary to cttre the moulded 
article so that it retains its sha.pe and di-

15 mensions when removed from the opened 
mould, 

The enclosing of the rubh••l' mould with.in 
rigid boundaries ;r1n.y, in ··1.e cases, limit 
tlto flexibility or .!: mou1.1 ell is a.va.ilable 

20 for helpillg th•: :.i:mova.l t.be moulded 
a1ticle a.nd, acc .. ,,·n.ingly, it·,'. l 1requently be 
necessary to US• moulds in t :' o pa.1·ts a.nd in 
some ~e$ in mm-e tha.n t\vo pa;i:ts. The 
rigid enclosm-e ni the motlld can in ma.uv 

25 cases be co11veniently provided by sur­
rounding the i11bber mould material by a 
cylinder of metal closed a.t the t\vo ends by 
tl1e pl&tes of a. hydi"&ulic press. A clrcula.1· 
cylindrical wall, such as a short length cut 

30 from a. st-eel pipe, has the a.cl.vantage of 
minimum deforJWLbility under iuterna.1 pr0S­
sure. The rec111iJ:ed pl'eSSUl'e on the rubber 
during sha.ping may be several hundt"ed 
poundspersqun.reinch. 

35 The fOllo"·ing example of the 1na.king of. a 
mould and the using of it for producing a 
moulded article in rubber will illustrate tl1e . 
invention. A pa.ttem representing exactly 
the article to be moulded is providecl in some 

40 sufficiently hard mnt:e1ia.l, for instance meta.I 
or a suitable close-grain timber. A steel 
cylinder of snbst.a.ntfo.l.ly larger dia.meter than 
the maximum di:i;nensions of the pattern is 
t.a.ken and placed on one of the plates of a 

45 press. In the lower pa.rt of this cylinder is 
pla<.'ed a. slab of unvulca.nised rubbe1· com­
pouml of a.ppropria.te constitution and con­
dition, such as a. piece cut from a sheet of the 
rec1uired thiclmess. The pattern is la.id in 

50 the middle of the cyliilder, preferably with 
its maxim.um dimension horizontal and a. 
second sla.b of rubber is placed over it s0 a.s to 
fill the cylinder a.ncl project a. little above it. 

The other plate of the pi·ess is then brought 
55 into contact with the upper surface of the 

111bber a.nd pressure is a.pplied to the i·oquired 
exte11t to force tlte J.'Ubber to close down 
tightly round the pa.tten1. Heo.t is then 
a.pplied. to th.e tlress pla.t-es and mafata.ined 

60 for n. sufficient length · of time to vulcanise 
the rubber compound. The face of the 
lolver sla.b of rubber in tile cylinder was 
treated witlt fi-ench cha.Jk or other suitable 
.ma.torial fo1· the PUl'POSe of ensuring that the 

66 two pa.rts of the mould do not unite clur.ing 

pressing and vulcanising. Accordingly, after 
the complr;!tion of the vulcanising a.nd the 
separation of tl1e press plates, the upper slab 
of rubber ca.11 be i-emoved, being· sepa.ra.ted 
ti:om tl1e po.ttern by stl'etching a.11d deforma.. 70 
tion if necessa.ey ~ The pattem is then ta.ken 
out of the lower pa.rt of the motlld. 

Pins a.re p1'efera.bly inserted .iii. the lower 
slab or projections a.re provided n.t some point 
on tb.e inside of the enclosing cylinder to form 75 
·a corresponding hole or 1-ecess in the upper 
pa.1-t of the mould '"hereby this is located 
when the molild is used· for the purpose of 
p1-0d11cing a. moulded article. . To ma.ke such 
a.n article. a. quantity of unvulcanised rubber 80 
compound just sufficient to fill. the mould is 
.Plo.~ in the mould space in the lower pa.11; 
of the mould. The upper pa.rt of the mould 
is then applied a.nd the complete mould is 
inserted in the press by lVhich it is closed a.nd 85 
then heated so as to vulcanise the compolind 
in the mould. On remova.l from the prelis ( 
the mould is opened a.ud the moulded rubber 
~iticle is removed. l J 

:ln s<>me cases it may be practicable to use 9a-'" 
a siugle sla.b of rLLbber for the mould. This 
ma.y occur when the pattern has a. fairly 
la.rge flat surfuce · 'vhich ca.n then be put in 
direct conta.ct with a pla.te of the press which 
forces the pattem into a single slab of rubber. 95 

It lvill be i·ecognised tha.t the exercise of 
judgment is 11.ecessa.ry in phcing the pattern 
h1 the most advantageous position in the 
mould, although in ma.ny instances this is 
not of great importa.nt. It is fol.Uld tha.t the 100 
line of division between the parts of the 
mould adjusts itself to suit the form of the 
pattern, it does not result in the production 
of a. Ba.t pla.ne of division between the pa.rts of 
the mould. 105 

Other ma.terials tha.n rubber ma.y be 
moulded in these rubber moulds. Properties 
of the material required for suitability a.re 
tha.t there should be no appreciable di- r 
minution ·of volume of the material during 110 -
moulding o.ud that the ma.teria.l shotlld be . 
cured under pressure to produce the finished U 
a.rticle for removal from the mould. 

The term .. rubber " used herein for des· 
cl'ibing the material of which the mould is 115 
ma.de is to be read as cove1·ing not only 
vulcanised natural rubber of _various grades, 
including ebonite, but a.lso. synthetic rubbers 
and other rnbber-like substances which 
possess the.properties hel'eiu. indicated. The 120 
material for the mould ~tiJl usually contain 
compolmd.iDg ingredients by which in well 
~nowi~ manner jts properti~ ~y be modified 
n1 clesU"ed wa.ys. These will; m many ca.ses, 
include ingredients which assist heat con- 125 
· ductan.ce through the body of the mould 
from the hea.ting surfaces to the ca.vity. 

In the preceding description the use of tlle 
improved· mould has been described for 
compression moulding. It is a.lso a.pplica.ble 130 
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t.o tmm~fo1· nnrl injcl•tfon ro.onltlinl.!. a pns.~a;t" 
111· passageR for . feeding thP mn1tltl bdn!{ 
forrned iu the boclv uf rnhbt'r anti H1ti1 illilt• 
<•xtarnnl feerliug :~r1·a111{1.'meiitlit- hPill!! pro-
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