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Intexjnatibﬁa_l GlaSsiﬁcétion:_-*—-CQslé-

COMPLETE SPECIFICATION

Impmvements in the Preparation of Superior Processmg Rubbers

We, TuE NATURAL RUBBER PRODUCERS’

RESEARCH - ASSOCIATION, {formerly known as
esearch

The - British. -Rubber - Producers’ R

Association); a Body, Corporate duly organised
under .the Laws of -Great ‘Britain, of 19,
Buckingham. Street, Adelphi, London, Ww.C.2,

' (fotmerly of 19, Fenchurch Street, London,
EC3), .do . Ilmeby .declare ‘this invention

10

(which invention has been communicated to us
by BALACHANDRA ‘CHARRINGAL -SEKHAR, a
citizen of the Federation of Malaya and
WiLLiAM GEORGE WREN, a British Subject

- both of the Rubbet Research - Institute of

15

Malaya, Kuala Lumipur, Malaya), for which
we pray that .z patent may be granted to
us. to be particularly- dtmnbedm and‘bytﬂw
following. statement:—  °

This invention relates to the manuafcture of

. '20' ‘rubbers and more espemally supesior pro-

cessmg yubbers. .
In the manufacture of superior processing

_ rubbers, hereinafter.called S.P. rubbers accord-

to - copending Patent Application No.

_777'0/54 (Serial " No. -803,013), walcanized

latex -is- inixed with ordinary latex in the

* correct proportions the mixture being coagu-

lated and machited in the usual way to give

“ sheet or ‘crépe rubbér-so that the dry rubber

obtained contains 20 -parts of wulcanized to

. 80 parts of ‘unwulcanized raw rubber. In prac-

nee,uhepmmhasbemhmmedtocmam
grades of mibber, ‘viz. those equivalent to No.

 smoked sheet, (or air<iried sheet) and No.

t o 1 pale:crepe. Sofarmhasnotbemnpmacumble

35

te-pmdueclowergrad!esofmbberhavmgSP

, c}mracmm

«Aocordmg to the pa'csem; invention, superior
processing characteristics can now be im-~
parted to a wide range of synthetic and natural
rubbers including lower grades -of natural
rubber, by blending them :in suitable propor-

' uonsmmbamasterbatchcontammgalmgh

proportion of vulcanized rubber particles em-

'beddedmammxofunmﬂcanmdmhbw

[Price 3s. 6d]

prepared by mixing a high ; rtion: . of
vulcanized latex wmh field latex followed by
coagulation in the customary manner.

-The masterbatch can be dried to a con~
tinuous sheet or to a crumb, according to the
proportion of vulcanized rubber nt. Pro-
ducts containing 95 parts of wulcanized to 5

parts of raw rubber have been satisfactorily

prepared; they are obtained in the form of
a crumb, The preferred proportion of wl-
catiized rubber for masterbatch preparation is
however from 80 to 90 parts of vulcanized
rubber in 100 parts of masterbatch which can
then be machined to a coherent sheet if re-

quired, -

meg to-the fact that the continuous phase
iny these masterbatches consists of unwilcanized
raw rubber, they can be readily diluted with
further quantities of raw rubber or with com-
patible types of synthetic rubber to give mix-
tures .containing the required proportion of
vulcanized particles. The proportion usually
preferred for superior processing properties is.
approximately 80 parts of unvulcanized raw
rubber to approximately 20 parts of vulcanized
rubber particles. The mixing can be accom-
plished in two ways, the first employmg the
wet. coagulum of masterbatch, the second
utilising masterbatoh in the form of the dry
crepe, sheet or crumb, -

In the wet process, the masterbatch co~-
agulum is mixed in the correct proportions
with further raw rubber also in the form of
coagulum .or scrap, using a creping. battery.
This process can be usefully employed on
estates in the production of S.P. brown crepes
from scrap cubber and oconfers excellent S.P.
properties on the finighed crepe. It can simi-
larly be employed in remilling factories, when
the masterbatch coagulum is mixed in an
appropriate proportion with scrap rubbers .to
produce S.P. remilled blankets or crepes, again
having excellent S5.P. characteristics,

In the second method, the dry masterbatch
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. ‘natural - or- compatible syntheti

10 -

-+ ‘paration . of

20

.+ Of vulcanized
25

teristics, ‘Tihis process : .
~ «carried out-in factories producing tubber goods
-and involves marketing the ‘S.P, mastenbatch

' 15 - crease in dimensions of the

"Tecipe and coagulated

i mixed with any grade. of dry. réie rubber,

open croller mills or interna] mixers.

ac-

as 'sheet, crépe or . crumb,

. The test thar is-employed to show superior: - ba

processing characteristics s o extrude a com- S
" through an, orifice ' ;
speed -and measure the in-

ber tread ‘mix

of known dimensions at a
ture and - worm

constant t

extruded material
over that _o_f the orifice, - _ o
. Exampie 1.

~ The following jis an example of the pre-

superior . processing Tubber by the .

wet process ‘and of the reduction jn extrusion  exirusi

swell when it s made-into a tyre tread com- " cessis 3 ¢
by weight "of “unvulcanized - compareg

. rubber in latex form wete mixed with. 80 parts J

i T also in ldtex form and’ _

an -accelerated’ sulphur - tre,

_ in the usual ‘manner " i

by the addition of formic acid, The' required . -

proportion of the resulting wet  crumb wis. -

pound. 20 parts

rubber
" by. using

| _then blended with wet scrap rubber on - he

.40

60

- scrap. The proportion of re
' to give a final blend of 20" parts _vaulcanized
. rubber and 80 parts of unvulcanized’ nibkior
35 ' i

| Temove excess water and
brocess usually took 24 s at room feme (eire

crepeing battwy “This - blending “wag’ “carried .

out without altering the nbnna.l.'opera'_t_iojiljﬁ{in;-
volved in producing remilled crepes. from et

was caloulated from

scrap rubber on . the ¢ )

sion swell of the supetior

- 'The followitig is an example of the prepara.
tion: of suy i i

superior processing mibber by the dry
Process and of the reduction in extrusion’ swell

when it js made into a tyre tread compo

; 5' “Were mixed with 90 parts of vulcanized rubber -
55

and drjed. The drying

. perature ie, 28—30° (.

667 B, of the dry masterbatch was blended
* on-open rolls with 23,33 Ib. of _
Corresponds - approxi-

smoked sheet

for 20 minutes, This

rnal mixers, -and -
“confers on the product excellent S.P; ¢ 1
i is envisaged .as - being

s 95% and this more concengrs

- open calls with dvynemnlledblanketcnepe o
) . that:: the': fing] igzopor_tipns-bf-.-;wncahized' A

Wet'Scrap required’

the concentrate was 909% ang this' more
ncentrated masterbatch was' mixed with wet
peing battery so that
~ the fing] proportion of vulcanized mubber Par~ ang
ticles in' the mixture was 20 p.c., the extru~  cessi

mately t6 20% of vulcanized

pazied with 30.2% for the smoked
trol - . - - '

of ~vulcanized -particles .in. . the -Mmasterbatch

ach i anixed o e iy s

the fin
0% the extrusion swelt of . -
lor processing sheet .was . -

- 80

‘mixture was. 20

ell of the zesulting superior pr

pounded rubber; The Hest i3 catried -out on
a . two-roll " ]

Disméter of roly (o)~ . g
 Lengeh of rols (in) -~ - .
o of rofs (i) - * -

" 3

- mixture, The extrusion swell. of ‘the .

oo~

oI ahem aj.ti've_:';'-._'_':' thod: of
Processing properties is by

85 -
boratory mil] in the following -

9

Surtace speed—tront (ft foin) 337

- Surface speed—back (¢c. /minh.

" Weight -of ‘rubber (gm) - * -

 Distance between o )
. Nip width at starf (in) - R
Nip width'a fuh () L g

Ml o 4 i i

out and fo'ldedo:>1’tg'm;'."g times

i the other - side, -two suc.

00070  in; i

B the rolls; it across, restart rolls dnd

which the rabber is
nes from: one side

o oing two mill cutting knives fized -
Tequired distance by a metal-bar,. . -
 acr 115

100

10_5. -

'nest fogp o8 from opposite sides. During -
the next ha]fnnnuteopen themﬂsmlzggg

take otit the’ icentre strip. Lay. on g smooth .

gives a mea- .

supmqrprooewngpmperuescon S
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¢ 1 The effectiveness of dry masterbatch in
% zeducing mill shrinkage is clearly shown by
* Fig. 1 in the accompanying drawing in which
«. the mill shrinkage is plotted against the vul-

10

15

20

25

canized component in mixtures of natural
rubber (RSS) with increasing proportions of
the dry 90/10 concentrate of Example 2.

EXAMPLE 3,

Mill shrinkage tests were similarly carried
out with low temperature styrene-butadiene
copolymer with addition of the masterbatch
described in Example 2 on the one hand and
styrene-butadiene copolymer lightly cross-
linked with di-vinyl benzene on the other, a
material commonly used as a
for styrene-butadiene rubbers, These materials
were added in the ratio of 30 parts by weight
to 100 of copolymer. The addition of master-
batch and of cross-linked styrene-butadiene co-
polymer was quickly effected at the beginning
of the test without the need to increase the
time of milling. The average value of four
mill, shrinkage tests with the low temperature
styrene-butadiene copolymer was 42%. The
average shrinkage in two tests with the cross-
linked styrene-butadiene copolymer addition
was 40%, and of two tests with the master-

L batch addition was 26%.

" cessing characteristics

. .duly o
"-B'rigain, of 19, Fenchurch Street, London,
- B.C.3, do hereby declare this invention (which
- .invention has been communicated to us by
" BALACHANDRA CHARKINGAL SEKHAR, a citizen
" “of the Federation of Malaya, and WILLIAM

EXAMPLE 4, -
Tests were similarly carrjed out with high
temperature styrene-butadiene copolymer alone

" and with respective additions of masterbatch
.. and of the cross-linked styrene-butadiene co-
3 5 - polymer in the ratio of 30 parts copolymer.

The average shrinkage in three tests with
high temperature styrene-butadiene copolymer
was 64%; in four tests with -cross-linked
styrene-butadiene copolymer addition it was
61%:; in two tests with masterbatch addition
it was 32%. :

WHAT WE CLAIM IS:—

1. A method of imparting superior pro-
i to synthetic and
natural rubbers and particularly lower grades

ing aid -

of natural rubber by blending them in suit-
able proportions mbt*% a masterbatch contain-
ing a high proportion of vulcanized cubber
particles embedded in a matrix of unvulcanized
rubber, red by mixing a high proportion

. of vulcafized latex with natural latex, folowed

by coagulation in a customary manter.

2. A method of imparting superior process-
ing characteristics to rubbers according to
Claim 1 wherein the masterbatch contains
80% to 90% wulcanized rubber and can be
machined to a coherent sheet,

3, A method of imparting superior pro-
cessing characteristics to rubbers according
to either of the preceding claims wherein the
masterbatch is diluted with further quantities
of raw cubber or with compatible types of syn-
thetic rubber so as to contain .approximately
80% unvulcanized raw rubber, :

4, A method of imparting superior pro-
cessing dharacteristics to rubbers substantially
as described with reference to Example 1.

5. A method of imparting superior pro-
cessing characteristics to rubbers substantially
as described with reference to Example 2.

6. ‘A method of imparting superior pro-
cessing characteristics to rubbers substantially

as described with reference to Example 3. .

7. A method of imparting superior process-
ing characteristics to rubber substantially as
described with reference to Example 4. _

8. A method according to any of Claims 1
to 3 wherein the masterbatch is mixed with
wet raw rubber.

9. A method according to any of Claims
1 to 3 wherein the masterbatch in the form
of dry crepe, sheet or crumb is mixed with
dry raw rubber.

10, Superior processing rubber when pre-
pared according to Claims 1 to 7 substantially
as described, .

O,DONNELL, LIVSEY & CO.,
Chartered Patent Agents,
47, Victoria Street, London, S.W.1,
: Agents for Applicants.

PROVISIONAL SPECIFICATION
Improvements in the Preparation of Superior Processing Rubbers

" We, THE BriTisH RUBBER PRODUCERS’

RESEARCH ‘ASSOCIATION, a Body Corporate
rganized under the Laws of Gureat

GEORGE WREN, a British Subject, both of the
Rubber Research Institute of Malaya, of
Kuala Lumpur, Malaya), to be described in

~ the following statement:—

- This invention relates to the manufacture of

rubbers and more especially superior process-
ing rubbers

In the manufacture of superior processing
hereafter called S.P. rubbers according to co-
ing Patent Application No. 7770/54
(Serial No. 803,013) vulcanized latex is mixed
with ordinary latex in the correct proportions,
the mixture being coagulated: and machined in
the usual way to give sheet or crepe rubber,
the dry rubber obtained containing 20 parts of
vulcanized to 80 parts of raw rubber. In prac-
tice, the process has been limited to certain
grades of rubber, viz, those equivalent to No.
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. The effectiveness: of ‘dry masterbatch in

;red!ucmg mill shrinkage is clearly shown by
"Fzg 1 in the aooomapanymg drawing in -which

the mill ghrinkage is plotted against the vul-

" canized 'component in- mixtures of natural
* rubber (RSS) with increasing proportions -of
- the dry 90/ 10 concentrate of Example 2.

EXAMPLE 3

Mlll shnnkage tests were s:mmlarly carried

out with low temperature styrene-butadiene

copolymer with addition of the masterbatch -
" desctibed in Example 2 on the one hand and

styrene-butadiene copolymer lightly cross-

- linked with  di<vinyl benzene on the ‘other, a
whaterial commonly used as a processing axd'

for styrene-butadiene rubbers. These materials
were added in the ratio of 30 parts by weight
10 100 of copolymer. The addition of master-
batch and of cross-linked: styrene-butadiene co-
polymer was quickly effected at the beginning
of the test without the need to increase the
. ‘The average value of four
il sh.nnkage tests with the low temperature

 styrene-butadiene copolymer was 42%. The

average shirinkage in. two tests with the cross-
linked styrene-butadiene copolymer addition
was 40%, and of two tests with the master-

. batah addition was 26%.

. EXAMPLE 4.
Tests were similarly carried out with 'hxg{h

- temperature styrene-butadiene copolymer alone

and with respective additions' of masterbatch
and of the cross-linked styrene-butadiene co-

25 polymer in the ratio of 30 parts copolymer,

The average shrinkage in three tests with

_ high temperature styrene-butadiene copolymer

was 64%; in four tests with cross-linked
styrene-lbul}adnene copolymer addition it was

_61%, in two tests with mastervbatoh addition

it was 32%.
WHAT WE CLAIM 1IS:—

1. A method of imparting superior pro- -

cegsing characteristics to - synthetic and

" natural rubbers and particularly lower grades

PROVISIONAL SPECIFFCATION
Improvements in the Preparation of Superior Processing Rubbers

90

95

We, Tug BriTiSH RUBBER PRODUCERS’
RESEARCH 'ASSOCIATION, a Body Corporate
duly organized under the Laws of - Great
Bntam, of 19, Fenchurch Street, London,
E.C3, do ltereby declare this invention; (which
invention has been communicated to us by
BALACHANDRA CHAKKINGAL SEKHAR, a citizen
of the Federation of Malaya, and WILLIAM
GEORGE WREN, a British Subject, both of the
Rubber Research Institute of Malaya, of
Kuala Lumpur, Malaya), to be. described in
the -following statement:—

‘This invention relates to the manufacture of

hereafter called S.P. rubbers according

of natural rublber by blending them in suit-

able proportions with a mastesbatch contain-

ing a high proportion of wulcanized subber.
particles embedded in g matrix of unvulcanized

i-‘; epared by mixing 4 high proportion
of vulcifzed latex 'wmh namral latex, followed
by “coagulation in a customary ‘manner.

2. A method of imparting superior. process-
ing characteristics o rubbers “according: -to
Claim 1 wherein the masterbatch. contains

80% to 90% wvulcanized rubber and can be.

machmed to a cbherent sheet.,

3. A method of imparting superior pm-
cessing characteristics to " rubbers according
to either of the preceding claims wherein- the
masterbatch is diluted with further quantities
of raw gubber or with compatible types of syn-

50
55

60

thetic rubber so as to contain. wpproxnmately _

80% unvulcanized raw rubber. .

4. A method of. imparting superior . pro~
cessing characteristics to subbers substantially
as described with reference to Example 1.

‘5. A -method of imparting superior Ppro-
cessing characteristics to rubbers substantially
as desmbed with reference to Example 2.

A method of imparting superior. pro--

cessi_ng characteristics to rubbers substantially
as described with reference to Example 3.
7. A method of imparting superior process-
ing characteristics to rubber substantially as
described with reference to Example 4.

65

70

5

- 8."A method according to any of Claims 1

to 3 wherein the masterba.tch 1s mixed with
wet raw -rubber.

9. A method according to any of Cla:ms
1.t0 3 wherein the mastenbatdb in the form
of dry crepe, sheet or crumb is mixed with
dry raw rubber.

10, Smperior processing rubber when pre-
pared according to Claims 1 to 7 substantially
as described.

O,DONNELL, LIVSEY & CO.,
-Chartered Patent Agents,
47 Victoria Street, London, S.W. 1,
Agents for Apphcants

rubbers and more especxally superior pmcess
ing rubbers.

In the manufacture of superior npmcessmg
to co-
pending Patent Application No, 7770/54
(Serial No. 803,013) vulcanized latex is mized
with ordmary latex in the comrect proportions,
the mixture being coagulated and tachined in
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the usual way to give sheet or crepe rubber, .

the dry rubber obtained containing 20 parts of
vulcanized to 80 parts of raw rubber. In prac-
tice, - the process has been limited to certain
grades of rubber, viz, those equtvalent to No.

110



580,739

* c L M N *

10
15
20

25

35

'1 smoked sheet, (of . air-dried sheet) and No.

1 pale crepe. So far it has not been practic-
able to produce lower grades of rubber havmg
S.P.. characteristics.

Accordmg to the pr&emt inventionasuperi
processing charactetistics can now beWREDa;
to a wide range of natural and symlhetlc
rubbers including lower grades . of  natural

rubber, by mixing high . proportions of. wul-

canized latex with field latex, followed by

coagulation in the customary manner, Lo pro-
duce a masterbatch comprising particles - of

vulcanized rubber embed:ded m a maftrix -of

_raw rubber. ..
The material can be dried to a oommuous-_
sheet or to a crumb, according to the propor- -

tion of vulcanized “rubber present. Products
containing up to 95 parts of vulcanized to. 5
parts of raw rubber have been satisfactorily
prepared; they are obtained.in the form of
a crumb, The preferred proportion -of wul~
canized rubber for masterbatch preparation is
however: 90 parts to 10 parts of raw rubber.

It is further enwvisaged that to cheapen cost

of production, the.addition of oil or vulcanized

oil sg liquid, solid or emulsion, could be em~"

ployed, ‘thus producing an S.P. lower grade
material at approximately the same cost. as
the normal lower grade. :

‘Owing to the fact that the continuous phase
in these masterbatches consists of raw tubber,
the miaterials can be reddily dihited with other
forms of raw rubber, natural or synﬁhenc, to

give S.P. rubbers containing the required.pro-

portion: of 20 parts vulcanized to 80 parts raw
rubber. The mixing -can be accomplished in

two ways, the first employing the wet co--

ag-ulmnofmasteﬂhatch, the seoonduqhzmg
thedrycrepe, sheet or crumb, -

In ‘the wet: process, the mastebbatch co-ﬂf-
agulmnmmmedmtheoomec:pm ns

with further raw.rubber also .in_ thé. form .of

. ooagulumorscrap,usmgacrepmgcbattery,
g ly .employed on:

Thhis - process . can be
estatesmﬁhepmdmcttonof‘bwwnaepesfmom

scrap rubber . and_ confers excellent S.P. pzro-'

periies on the. finished crepe. It can similarly

be employed ‘in. remilling factories, when the

masterbatohi: ooagtﬂum -is ‘mrixed in an -appro-
priate proportion with. scrap mbbets -fo pro-
duce remilled blankets:or crepes, agam havmg
excellem: 8:P.. characteristics. -

Tn the: second method, the d!ry mastenbatdh
i§ mixed with : any grade of dry mubber, natural
or s'ynuhenc, employing ‘open :roller- mllls or
Banbury -mizxets, and -confers-on-the. product
excellent . S.P. characteristics. ‘This:-process. is
envisaged ‘as -being. carried “out in - factories
producing . rubber- goods and: involves market-

ing the SP masterbatdh as sheet, cmpe or

crumb;

“The test that is. em.ployed to Sihow swpenor
processing charactensttcs is to-extrude a com-
pounid rubber tread mix through an orifice of
known._dimensions at ‘a’ ‘constant temperature

-and: 'measiire the increase.in dimensions of the

extruded material over that of the orifice. A
material will be siperior processing if extru-

Pro .
slonswell % 1s lessthan 70% of uhat of'

Chartm'ed Patént Agmté, '
47 ‘Victoria, Street, London, SW.1,
- Agem for Apphcants . :
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