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COMPLEl'E SPECIFICATION 

- .. · 1mprovemEutts -in the Preparation of Supenor :Processing Rubbers 
. . 

We, -TuB NATURA'!.:- RUBBER -PRODUCERS' 
REsiARqi:: ASSOCIATION, {lfol'merly know.n as 
The: - British. ·Rubber - Producers' Research 
Att.lcia.tioJJ.)~ a :Body"_ .dorpora~e duly organised 

S iunder .-fibe Laws · of -Great ·Britain, of 19-, 
Buckinghaini Street, A4el:phi, London, W.-C.2, 
(f~ly of 19; Fen.diurch Sl:reet, London, 
E.C.3~), do !hereby declare ·¢U.s invention 
(Mti(lh invention has been. oommunicatedi to us 

10 hy BALACHANDRA OIAKKINGAL SEKHAR, a 
citiien of the FederatiOD1 of Malaya and 
WILUAM GEORGE WREN, a British . Subject 
•botth Of the -Rubbet Research·· !Institute of 
Malaya, :_K~ Lumip.ur:> Mala.ya), ·.for whiab. 

15 we pray 1;ha.t. .:a pa.tent may be granted: to 
us. to il:llffpart;icularly described in and by ·the 
following statement: ""- · · · 

'Ilbi.s :invention relates :tU · i:~ manuafcture of 
rubbers and -more :especliilly 911perior pro-

20 cessm~r TiibberS.: : · 
fa 1!he manufaCl1lll'e of sµperior iprocessing 

rubbers,· hereinafter.called S .P. irubbers aooord­
ing to copem:lmg Patent Application. No. 
7770/54 _ (rSeriat :.No. -803;01:3), 'Wlcanized 

25 latex: -is ~ :wi11b ord!inacy latex W. the 
correct; propOrtions the mhture ibeinJg ooagl1'" 
lated. aild machmed ,fu tJbe usual -way to give 
meet or ·crepe -rabbet so -that :the dry ru'bber 
~ ro.ti-tains ·.20 ·parts of iVollit~ to 

30 80 pans· of'on'Ylilcani.zed raw rubber. In. prac. 
tiCe, t;ihe ·•prooo89 bas 'ibeen. limited to certain 

-grades df .'1llibbei:, viz. tlhose equivalent to No. 
l smoked sheet, (or air..dried sheet) .and! No. 
l paie:acpe. So.farit has not been ipracticable 

35 io· produce lower gra~ of robber having S,P. 
clm:racremtics~ ·· · 
· !A.ccarding .to ·~he present ~tion, ;superior 
processing dharacteristics .can now ·be hn­
pa:rt:ed to a wide range· of synthetic and! natural 

40 rubbers mcludmg :!Qwer .grades ·cf natural 
rubber,. •by blendmg theni:in.suitable- propor­
tio:nS wilib. -a . masterbatcll :containing a hiigh 
proportion: of_ vulamizedl m1lber particles em­
bedded_ in a-ma1;1'ix:_=C!f 1m\IUkan.ized -rubbeu.-
lPrite 3s. 6d;] . · · · · _ 

") --····-·--· 

prepared by .mimg a high proportion . of 45 
vulcanized .latex witth field latex folilowed by 
coaigulatiori in the customary manner. 

The mastetlbat<Xh can be dried to a con­
tinuous sheet or to a crumb, according to me 
proportion· of vulcanized :t!Ubber present. Pro- 50 
d111ct-s containing 95 parts of ivukanized to S 
part;s of raw rubber have been satisfact<llrily 
prepai'edt; they are obtained in the form of 
a crumb. 'Thie prefeDred proportion of ·vul­
canaed rubber for master.batclh pr~ration is 55 
however .from 80 to 90 parts of v:ulcanized 
rubber ln 100 parts of masteribatch which can 
then be moohined to a oohaent sheet if re-
quited. 

-·Owing to· tihe fact tba.t tlhe continuous _phase 60 
in t'1lese mastC11batc:hes consists of unv'l.ilcanized 
raw rubber, they can be readily dilu~d with 
further .quantities of raw rubbe:r or wit!h com­
patiible types of syntlhetic robber to give mix_. 
mres ,oontaming the required proportion of 65 
'Vclcaniudl iparti.cles. 'The proportion usually 
preferred for superior processing properties is 
approximately 8() parts of unVIU!lca,nized raw 
rubber to approxim.Qtely 20 patts of vulcanized 
rubber _particles. The mixing can lbe . accom· 70 
plished in two ways, the first employing the 
wet coaigulum of masterbatdh, the · second 
ut;ili.sing master.batclh in 'l!he fumn. of the dry 
crepe, sheet or crumib. 

In the wet process, -tihe mastdQ!ltch ro- 75 
agu.lUIDi is mixed in the cottect iproportions 
iwit!h .further nsw r:u1bber also in. 1lhe form of 
coagulum -6r scrap; using a trepfug. battery. 
This process can be usefiully employed on 
estates in.the production of S.P. brown crepes 80 
from scrap ·llllJbber and confers exce1'1ent S .P. 
properties on the finighed crepe. It can simi­
lariy ·be. ainployed! ln remilling factories, when 
the maste:rbatch c0aigulum is m1xed in an 
appropriate propor.tion iwfoh scrap rubbers .to 85 
produce S.P. remi:HecLblmkets· or crepes,. again 
having excellent S .P. ·· dwatteristies. 

Jn 1lhe .seeond metbod1 the dry milstCl'batch ,_ 
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: The effectiveness of dry mastetbatoh in of natural rubber. by blending them in suit- 4S 
·\.-....:.t.. t .rednrcing mill shrinbge is clearly shown !by able proportions Witth a mastCiibatcl1: contain-

""'I Fig. 1 in J1he accompanying dlrawmg in which ing a high ipropor.tion of vulcanized rubber 
I the mill shrinkage is plotted against the vu!· particles embedded in a matrix of unvulcanized 

s canized component in mixtures of natural rubber ,gwared lby mixing a mgh proportion 
rubber (RSS) with increasing proportions of . of wlcaii'IZed latex: willh nat?Ura.l latex, followed SO 
the dry 90/10 concentrate of Example 2. by ooagulation in a customary manner. 

EXAMPLE 3. 
Mill shrinkage tests were similarly carried 

l 0 out witlh low -temperature scyren.e-butacli~e 
copolymer with addition of the masterbatch 
described in Example 2 on the one hand and 
styrene-.butadiene copolymer ligdttly cross~ 
linked with di-vinyl benzene on t:he ot;her, a 

15 material commonly used as a processing aid · 
for styrene-1but;adiene r.u'bbers. These materials 
were added in uhe .ratio of 30 parts by w~ 
to 100 of copolymer. The addition of master­
batoh and of cross-linked styrene•butadiene co-

20 polymer was quiokJiy effected at the 1boginninig 
of the test wit)bout the need to increase ttbe 
time of milling. The average value of four 
miill. shrinkage tests with rhe low temperature 
styrene-butadiene copolymer was 42%. The 

25 average shrinkage in fiWo tests with 1;he cross­
linked styrene-butadiene copoljllller addition 
was 40o/o, and of 1lM> tests with the master­

. batah addition was 26%. 

30 
ExAMPLE 4. 

Tests were similarly carried out wit!h hi~ 
temperatUre styl'ene-ibutadiene copolymer alone 
and with respective additions of masteitbatdb 

· · and of the cross-linked sty.rene ... butadiene co­
. polymer in the ratio of 30 parts copolynier. 

. 35 The average Sihrinkage in three tests :with 
hi.g:h temperature styrene-butadiene copolymer 
was 64%; in four tests with · cross .. linked 
styrene.Jbutadiene copolymer addition it was 
61 %; in t:wo tests !With masteroatah addition 

40 it was 32%. 
WHAT WE OLA.IM IS:-

2. A method of imparting superior process-
ing characteristics to rubbers according to 
Qaim 1 wherein the masterbatoh contains 
80% to 90% ivulcallized rul:ber and can be 55 
machined to a coherent sheet. 

3. A method of imparting superior pro­
cessmg oharacteristks to rubbers according 
to either of the preoeding claims wherein t;he 
masterbatcb is diluted !With fuither quantities 60 
of raw ll'l?b~ or with compatible tyP,es of syn­
thetic r.iibber so as to contain approximately 
80% unvulcanized raw rubber. 

4. A metlhod of imparting superior ipro­
ces'sing dharacteristics to :ru:bbers substantially 65 
as described ~th reference to Example 1. 

5. A method of imparting superior pro­
cessing characteristics to rubbers substantially 
as descri~ wit!h referenee to Example 2. 

6. :A metthod of imparting superior pro- 70 
cessing characteristics to robbers substantially 
as described! wivh reference ro Example 3 •. 

7. A metlb.od of imparting su.perior process-
ing characteristics to rubber substantially as 
described with reference to Example 4. . 75 

S. A method according to any of Oaims 1 
to 3 IW'herein the masterbatch is mixed with 
wet· ra.w rubber. 

9. A merhod according ro any of Claims 
1 'l;o 3 wherein tlhe mastenbatdh in the form 80 
cf dry crepe, sheet or crumb is mixed wi-th 
d:ry i1"alW rubber. 

10. Superior processing rubber !Wlhen pre­
pared acconling tQ Claims 1 ro 7 substantially 
as described. 85 
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1. A method! of imparting superior pro­
. · cessing charaoteri&tie6 to syn11hetic and 

·' .:-L natural rubbers and pa.niculady lower grades 

O,DONNELL, LIVSEY & CO., 
Chartered: Patent Agents, 

47, Victoria Street, London, S.W.1, 
Agents for Applicants. 
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PROVISIONAL SPECiiFICATION 

.... ;~L. ~-~ - . 
Improvements in the Preparation of Superior Processing Rubbers 

:·.·':.>-"L We, THE BRITISH RUBBER -PRODUCERS' 
RES~cH ·ASSOCIATION, a Body O>rporate 

·· duly organiZed IUD.der the Laws of Great 
. . ' Britain, of 19, Fenchurch Street, London, 

·:::;; 90 · E.C.3, do hereby declare t;his invention (iwhicli 

' ~;~ ... ';i~~ ~~~t~ citi!! 

·.: ·h : 

·· of 1;the Federation of Malaya, and WILLIAM 
GEORGE WREN, a British Subject, both of the 

9S Rubber Research Jnstit;ute of Malaya, df 
Kuaia Lumpur, Malaya), to be described in 
1'he following statement: -

Tms invention relates ro the manufacture of 

rubbers and more especially mperior !Process-
ing rubbers. . 

In the manufacture of superior processing 
hereafter -called S.P. rubbers according to co­
pending !Patent Application No. 7770/54 
(Serial No. 803,01'3) 'Vlllc:anlzed fatex is mixed 
with ordinary latex in the coltt"eCt proportions, 
the mmure ibein.g coagulated: andi machined in 
me usual way to give sheet or crepe rubber, 
the dry rubber obtained containmg 20 parts of 
vulcanized to 8{) pal'l:S of raw rubber. In prac­
tice, .the process has ibeen limited to certain 
gradCs of rubber, viz. tlbose equivalent to No. 

100 

105 

110 
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i.· : . The effectiveness of ·dry masteiibatob, in 
,,.,....._ ;-:::-. :redluc.i.ng mill shrinbge is clearly shown !by.·. 

•· ··Fig. 1 ih ~· accompanying ckaw.ing in ·wlhicb 

of nann-al rubber by bl.ending them . iri suit- 45 
able proportions witlh a mastel1batch contain-

\--( S' .• ~ .. · .. rhe mill .slninlkaige is plotted againSt: rile vu!· 
canized · component in minures of namral 
rubber. (RSS) with increasing proportions of 

·. the dcy 90/10 contCen'l;I'ate of Example 2. 

ing a· high propor.tion of wlcanized rubber. 
particles embedded in a matiriX of unvulcanized 
rubbe.rABIPl!red lby mixing a hligb proportion 
of 'Vllllc'mfiecUatex wfoh natmal latex:, followed 50 
by ·ooaguiation in a customary mmner. · 

2. A methOd of imparting ·superior process-. 
Bx.AMPLE. 3. mg oharaCt:eristics to rubbei's aCCOl'.diing to 

Mlll shrinkage tests were ~ly carried Oaim 1 wherein the maSt:erbatOh cimtains 
10 out witlh low (Cmperatrure ~e-lbutadi~ 80% to 90% cvulcailized rubber and can be SS 

copo1ym.er with addition of rhe masterbatd:l · machined to a ci>herent sheet. 
descriibed. in Example 2 on- the one hand and · 3. A. ·:met;hod of .impartinig ·superior .pro­
styirene-butadiene oopolymer li@b,tly cross- cessiillg oharacterlstks to · rubbers according 
linked with di-vinyl benzene on t!he oliher, a to e.lthe.r of the preoeddng clalins !W!herein tihe 

lS material commonly used as a processin:g aid . mast;erbatch is diluted iwith furdier quantities 60 
for styrene-bur;adli.ene .mibbers. These materials of ram irubbe:r or with oompatiible tyP.es of &Yn­
were added in the a-atio of. 30 parts by we:iigJht thetic robber so as to contain. appro:x:imately 
to 100 of copolymer. The addition of master- 80% un'VUlcanized: ra:w rubber. · 
batcih an,d of cross-.linlked: styrene-butadiene co- 4. . A metlhodi of .. imparting ·superior pro-

20 polymer was quiok:J,y effected at the beginning cess.ing dharacterlstics to rubbers S'll!bstantiaJly 65 
of ·the· test without die need to increase tlhe as descri!bed with reference to Example 1. 

· tiine of mil&g. The average Value of four 5. A method: of impming superior :pro-
midl shrinkage test;s with llhe low temperature eessing charaoteristks to robbers substan.tia1ly 
styrene-butadiene copolymer was 42%. The as deScribed willh reference· to· Example 2. 

25 aver111ge sbiin!kage in t)WQ tests with the cross- 6. oA. metih.od of imparting superior pro-· 70 
:!Jnked . styrene-lbuta.diene copolymer addition cessing characteristics to rubbers suibstantially 
was 40%, and of 1JWO tests with the master- as dreSCl'll'bed :witih reference to Example 3. 

· batah addition was 26%. 7. A mellh~ of imparting superior process-

ExAMPLE 4. 
30 Tests were similarly .caor.rie:d out witih hi§lt 

temperature ·stycelleJbutactiene copolymer alone 
and! with respecti-ve additions of masteitba.tdh 
and of the cross-linked styrene-<butactiene co­
polymer in t!he ratio of 30 patts copolymer. 

.35 The average 6ih.rlnkage in .three tests w.ith 
h1gh teanpemtiure st;yrene-butadii.ene OOIJ?Olymer 

· ~· · 64%; in four tests wit!h cross-lilllked 
styrene-lbutadiene copolymer addition ·it was 
61 % ; in tiwo ~ with mastezibatcb addition 

40 it was 32%. · 
WHAT WE CLAIM IS: -
I. A method of mparting superior pro­

cessing charaoreristics to · synt.1hetic and 
natural rubbers and pa.rticulady l~ grades 

ing characteristics tQ :ruibber substa,n.tially as 
descrilbed w:i.th :reference 1;0 .Exam.pile 4. . 75 

8. A method according to any of Oaims l 
to 3 iw'.herein f;he masterba.tch is mixed with 
Wet raiW ·.rubber. 

9. A memod · a:coor.ctmig to any . of Claims 
I . to 3 wherein 1lhe ri:J.aste11batdb in the form 80 
of dry crepe, sheet or avmb is mixed widt 
dry :raJW rubber. 

· 10. S1Uperlor processing rubber· rwihen tpre­
pai-ed accotdiil!g tQ Claims I to 7 substantially 
as . described, 85 

O,DONNBLL, LN.SlEY & CO., 
Chattered Patent Agents; 

47; Victoria Street, London, S.W.I, 
A:gents for ApJ)licants. · 

PROVISIONAL SPECIIFICATION 

Improvements in the Preparation of Superior Proces~ing Rubbers 
We, THE BRITisH RUBBER . PRODUCERS' 

RESEARCH •ASSOCIATION, a Body Corporate 
d'uly organized lllll.der the Laws of &-eat 
Britain, of 19, Fenchurch Street, London, 

90 E.C.3:, dQ hereby declare this invention (JW!hicli 
invention has !been. communicated to us by 
BALACHANDRA CHA!aaNGAL SEKHAR, a citizen 
of tjhe Federation of Malaya, and WlllIAM 
GEORGE WREN, a ~rltistb Subject, iboth of the 

95 Rubber Research !lnstitute of Malaya, df 
Kua:la Lump11r, Malaya.), to be descn"bed! in 
t!he following statemeri.t :-

This invention relates to the manufacture of 

rubbers and more especially superior iprOcess-
inig rubbers. . . . . 100 

In the manufacture of superior iprocessi.Iig 
hereafter a.!1ecli S.P. rubber& according to co­
pending iPatent Application No; 7770/54 
(Serial No. 803,0B) 'VIUllcanized latex is mixed 
with ordinary latex in the <X>lU'CCt proportions, 105 
the m.ix.ture 1being coagulated andi machined in 
tlhe usual· way to give sheet or crepe .rubber, 
the dry rubber obtained containing 20 parts of 
vulcanized to .8() ·patti of raw rubber. In prac-
tice, .tJhe process has· 1been limited to certain 110 
grades otf robber, 'Viz. tlhose equivalent to No. 
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1 smoked sheet, (or air;.dried &heet) and· No. agu}um Of masteroatch, 1ihe seCorid ·utllizing 
1 pale crepe. So far it !has not been praetic- t;he dry crepe; sheet o.r CI'Ullll~• · .. · · .. , . · 

~.~gradesol..mbcrhaving .:;,.,tbJ., ~<i..~~ 40 .....::..;:\ 
Accon:Ung t;o 1!he present inventi~~ior wfoh · !f.urther r.iJw rtJ.bbc;r alsQ . .in. ~ orm .of . : .. ;,._ 

·processiriig cbaracreristics can Il()W ··bCWlpaited coagulum or serap, using a · creping ~t:tery. . ' ' ·. 
s 

to a wide range of natural a_nd syn'llhetic Tihis prcicess can !be !IJSOfuliy empl()yed on 
rubbers includlng . lower gndes . of . natural estates in. 'llhe pro~ of ·!brown. crepe$ from. 45 
rubber, iby mixing. high. pro.portions of wl- scraip rubbei and. ¢0.nfers ~eollent; S.P; p.ro-

10 canizedi la,tex iWith .field J.lteX, foYow'ed by petties o~: ~ &.ished ~. lt·cl!.tl; sµmiarly 
coagulation in the customary manner, to pro- lbe emplQfCd i~.rem,i~ factoriefb when tlhe 
duce a masteribatch comprising particles of :DlllStettba~h· coaigulum is ·mixed· in an appro­
vulcanized rubber OIUbedlded in a nia(rix :of priate proportion iwim serap l'IU~s·:.to pro- 50 
!l'a.w rubber. · .. · duce remillec:f: 4>lanike~•or er~, again-having 

15 The material can ·be dried to .a con.iinuous excellent S::P.,, characteristics.·.· ... ·• . . . 
9heet or to a crumb, according to the propor- ·. 'ln the ·seamd .. met,hod, th¢ dry. ~batcli 
tion of . vuk:anized rubber present. Products is mixediViith iUliy .grade of dry ;i:iµ!bber, JU!,tural 
containing up to 95 parts .cf. wlcanized .to. S or syn~c, emplt>yinig. open 'rolle;r .roills or SS 
parts of raw rubber hazve ;been satisfa.ctarily Banbury mixers,; andi ·¢omers 'on :rlle .. product 

20 prepared; 11hey are obtained in tlhe form of Cl!:cellent S.P~ -~acteristics. Th.is.·~s is 
a cr.um!b. The !pl'ciCll'ed proportion ·.l()f · • 'V'lil· en'Visaged ·as .. ·· being .. car.tied '·.Ql,tt• in · factories 
canized l."ll!bber for masteriba~ prepaia.tiO.n is iprOducing rubber gQods ;-.µid involive:una!lket­
however 90 parts to 10 parts of raw rubber. ing 1!he s,p. ·masterib~tdh as .sheet, ctq>e or ·60 

It is furnher eiirvisaged tjhat; to cheapen <:Qst crumb; ··· ·· . . . . : · .· ··. · ·. . . · · · 
25 of 'Production, vhe addition of oil or vulcanized Tihe test that is employed to 'SIOOw .. superior 

oil as 'liquid) solid or emulsion, could be em- proeesSing dharacreristics is to·~ a com­
ployed, thus producing an S.P . .tower grade pomid ·robber fre~ mix through an orifire of 
materfa.l at approximately ~he same .cost as mown dimensiom at a CQD.Stant temperature 65 
the nornurl lower 1grade. . · and measiire rhe inqe~se.Jn dlim.ensions of the 

30 Owing to the fact that t,'he ccnt;in'llOOS phase extmded material over that of the orifice. A 
in tlhese master.batches consists of .raw robber, material will 1he Silperior· processing if extru-
t!he materiails can ibe readily dilUted :witlh ot'her sion "swell % is less ~ 70% of tlhat of 

-~:1s.i!.:.:~~~h~ :;i::~ ordin6:o6~~:·.µ1VsEr '& Co~ 
35 portion of 20 parts v.lllcan.ized to •80 oparts .raw Ch:artered .. ·P11,tent .Agents, ·· 

ru1'ber. The lilWnig can be acoompliShed in 47, Victoria St~, .tl.onoon, s .. w;1, 
two iway.s, 1!he <first em.ploying t!he wet co- · · ·· Agents for Applicants. '\ f\ 

Lea~.!ng.ton Spa: Printed for Her Majesty's Statfo~ pmce, ·by tb.e ~u~i~ ~i'~r-:;196L .· · ~ . ~. "-:. 
Published at The Patent Office. 25, Southampton Bu11dmgs,. LOndon, W;C.2, :from whi.C:h .cop~es may be obta,ined. 
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