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i nventi orw0 2011/03T47s i nvention rel ates general ly to noulpdTsepuni®iaf a
nmoul d matrix used in the production of replacenent prenpul ded and precured
tyre thread in a flat noul ding process. The nmould segnents in this
invention is provided with an indexing neans to align adjacent nould

segment Spid) SEENBNTSX WPTBS INDIEKINGNMEANS sANgITHIRTRONL 0080u d
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met hod of aligning nmould segnments in a nmould matrix using indexi ng nmeans
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2.Discussion on related, art In the production of replacenent

pr enolil déd an@iqﬁiéﬁ@i"@@iiqnyre thread, a flat press is generally used. The
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moul d m’”a[i%ﬁ( aliBadnt $hdutd brtddes Ioyeiourd @beR {038 toadlintindtt atisgligasent of a space
defined be weejn two guide bars (32). The nunber of nmoul d segnents required

to fodm thmldaegmentdwhishdwoudd cawse abeigticn, discomiugy)of daHRHen IR &Fded and
T

tyre thr retrea suc at two ends of

the tyre g eﬁa‘édQ?fét atineedth iavfeion alsanelaes eptaatnethoderhalignignowuihe noul d
segnents of a nould

! matrix are | oaded in place, i c[[ np bg}r (0332) .1s placed
| ongi t udisaginenis aigr @s &owshi| TatRKt PFRE oMIPHBE SHEHISIE0E e?125?)“ © ORROY Rirality
of noul d,30. t i r (32). Each clanp bar (33) rests on
t he gui déo%%ﬁﬁggg?&%ﬁgf*ﬁﬁe&@ﬁgg%%geﬁé( 24) of the nmoul d segnents. Renopvabl e

fastggers (35) renobvably secure each of the guide bar (32) and clanp bars

(33) to the | ower pl atena%éa) of the flat press. The clanp bars (33) in
turn sectre tHESERFSIR 08 % to the lower platen (30) of the flat press.

WO 2011/ 03744718%é Mé@él@@pﬂe%ﬂacgmem premoulded and precured tyre thread, a flat

press is generally used. The flat press generally has an upper platen and a lower platen
(30), both made of heat conducting materials such as steel or aluminium. Referring to
20 Fig. 1, during setting up stage in the production of replacement premoulded and
precured tyre thread, a plurality of mould segments with generally repeating thread
pattern are placed side by side one another to form into a mould matrix that sits on the
lower platen (30) of a flat press in a space defined between two guide bars (32). The
number of mould segments required to form the matrix depends on the length of
25  replacement premoulded and precured tyre thread needed to be able to securely wrap
the replacement tyre thread around the tyre casing to be retreated such that two ends
of the tyre thread contact each other in an acceptable manner. Once the mould
segments of a mould matrix are loaded in place, a clamp bar (33) is placed
longitudinally across mould matrix on the shoulders (24) of the plurality of mould
30  segments and the guide bar (32). Each clamp bar (33) rests on the guide bar (32) and
the shoulders (24) of the mould segments. Removable fasteners (35) removably
secure each of the guide bar (32) and clamp bars (33) to the lower platen (30) of the
flat press. The clamp bars (33) in turn secure the mould segments to the lower platen

(30) of the flat press.



The thread pattern is defined by the cavity of the nould segnents. In a
changeover to the production of another thread pattern, the nould segnents
on the | omenoplatan (30) are renoved and repl aced wi th mownyzegomniss
defining other thread patterns. 5To begin the noul ding process, a rubber
blank is placed on the cavities (11) »f the noul d segnents of the nould
matri x and between the nould walls (12, 13) of the nould segnents. The
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20  mould segments can be readily removed if the expansion gaps allowance is sufficient.

Otherwise, thermal expansion may result in interference fit between the edges of the

mould walls of the mould segments and the guide bars (32), resulting in the operator

of the flat press having to wait for the temperature to drop before the mould segments

could be removed and replaced with other mould segments defining other thread
25  patterns in a change over set up procedure.

Ideally the mould segments should be arranged to sit on the lower platen (30)
so that the expansion gap (say 41) is fixed and constant between the edges of the
mould walls of each of the plurality of mould segments and the guide bars (32). In
practice, it is time consuming and very difficult for the operator loading and aligning

30 the mould segments in a change over procedure to ensure that the expansion gaps 41,
42, 43, 44) are fixed and constant for all mould segments in the mould matrix. In
addition, in the course of moulding, there could be relative movements of the mould
segments caused by pressing action of the upper platen as well as during the process

of removing the replacement premoulded and precured tyre thread from the lower



WO 2011/ 037447PCT/ MY2010/ 000154 3 platen (30). If the expansion gaps are
not fixed and uniform the replacenent prenoul ded and precured tyre thread
wi || exhiwotomisadsrgned or distorted thread pattern as hmmy®n@oacised in
sections Aand Bin Fig. 2, which is an abridged view of replacenent

prenoul ded and procured tyre thread ffomthree noul d segments. The 5 dotted
lines in Fig. 3 nerely show the boundary of each of the three nould
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the keyway (71) properly onto the key guide during loading of the mould segments in
20  a changeover set up procedure. The second situation is when waste rubber crumb left
at the intersection edge between the key guide and the lower platen (30) from the
preceding moulding operation obstructed the keyway (71) of the mould segment from
sitting properly onto the key guide during a changeover of mould segments. The third
situation is the dislocation of a mould segment caused by the removal of the

25  replacement premoulded and precured tyre thread after a moulding process.

SUMMARY OF INVENTION
In order to overcome the shortcoming outlined above, each of the opposing
longitudinal edges of a mould segment is provided with at least one indexing means to
30 align the mould segment with adjacent mould segments. The indexing means may
comprise one or more protruded portions, or one or more indented portion, or a
combination of one or more protruded portions and one or more indented portions on

the longitudinal edges of the mould segment.



4 When t he indexing nmeans conprises a protruded portion, the

conpl enentary i ndexi ng neans on the abutting |ongitudi nal edge of an

adj acent woubd/segrent is a correspondi ngly positioned ipoudany®do/mori4 on on
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longitudinal edge of the abutting adjacent mould segment into position during set up
of the mould matrix in a moulding process. Similarly, the indented portion has a
complementary slanted edge for the same purpose.
The invention also relates to a method of aligning mould segments in a mould

25 matrix using indexing means on the opposing longitudinal edges of the mould

segments.

BRIEF DESCRIPTION OF THE DRAWINGS
The drawings, not to scale, constitute part of this specification and include
30  preferred embodiments of the invention. In the appended drawings:
Fig. 1 shows the set up of a mould segment for the production of replacement

premoulded and precured tyre thread on a flat press.



Fig. 4 shows a perspective view of a nmould segnent of this invention with
one | ongi tudi nal edge having a protruded portion and the other |ongitudinal
edge haviwg@ 2a111Bearr espondi ngly positioned i ndented por PCOMY2010/0001Hi g. 5
shows the top view of a mould matrix nmade up froma plurality of nould
segnents of Fig. 4. Fig. 6 showd the top view of another nould matrix
made up froma plurality of nould segnents with one protruded portion on

| ongi t udi nal d i t ed t] t her | ongi t udi nal
otge wi th ¢ he L3Eot S SROT MR T GAReRBER: Sroonred i PSR ogp it |
Fig. 7 showesgdnBinkaP tMie8Mh&fld 38hdied wiBh ki MBI seofeAe veie Bb@ﬁﬂoPeM urality

of nould segnents with one protruded portion on one |ongitudinal edge and
one i nderdligdedgorti on on anot her |ongitudinal edge, with the protruded

portion and 2G| .“éjglgo% thBOcrréés%@vctﬁ(ﬁa%gbﬁngzu%‘@}hoﬁﬂ@E\%g&ﬁc}ﬁtt%ﬁp{sigr i

Fig. 8 shows a persSpective Vi 0 segne i iventi on with
one | angikeydanah tedgee Ravhdgidgpurpsset r uded portions and the ot her

| ongi t udi nal edge_havi ng two correspondi ngly posiaili orll_&% i ndent e,g} portions.
Fig. 9 shows tiH& 3Pyt PErsPECHTSUTIEY Phtd FOIVRBHRNA, IO PG B y of 25

moul d SeQHgé)ﬁtﬁ%ﬁEarFicgwiﬁIindexin nfeh@k 2t B §Rews anot her moul d matrix nade up
ality

froma plur of alternatin m)uIach segnents, one with four protruded
portions and tHig ‘bthvers apdrspetove viewddntreohld segmenof this iventfianygith odé nal

edges of .the ul d, segnents. . Fig., 11 shows, yet -another noul d

e x RS EEANTE Sghuiedpurion a0 gy ShPRar i SRS ed and
i ndenfped @%N%ﬂdﬂaﬁlggnpme@finéeh%&@ﬂgjd udi nal edges. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON A det ai | ed descri ption of (&)Preeferred enbodi nent s of

t he inventi on Hig. 8isbewsdkel torerisivhol peneild anateix mpcterp ifeoan applptalisf of he noul d

segnent r n Lfferent WO 2011/ 037447PCT/ MY2010/ 000154 6
enbodi nenrﬁé)&lgﬁg%q#emﬁg%e%%t?on is designated by the sanme reference nuneral.

In the case ofFigd seentthetup dewed avstha, madi agent niwde g fRegaphirsitaod its
parts are designated by the sane reference nunerals but with a single prine
(') or dongHd gremeats( wha%ee@.rotn@ﬁge@@%m &N PRE lRBRiringd i8Rt 21ds °Besi gnat ed

(1), she BHRAGERHTRUbE another longitudinal edge with the protruded and indented
portions of semi-circular shape.

Fig. 7 shows the top view of another mould matrix made up from a plurality of
mould segments with one protruded portion on one longitudinal edge and one
indented portion on another longitudinal edge, with the protruded portion and

20  indented portion located away from the mould wall.

Fig. 8 shows a perspective view of a mould segment of this invention with one
longitudinal edge having two protruded portions and the other longitudinal edge
having two correspondingly positioned indented portions.

Fig. 9 shows the top view of a mould matrix made up from a plurality of

25  mould segments of Fig. 8.

Fig. 10 shows another mould matrix made up from a plurality of alternating
mould segments, one with four protruded portions and the other with four indented
portions on the longitudinal edges of the mould segments.

Fig. 11 shows yet another mould matrix made up from mould segments with a

30  combination of protruded and indented portions on each of the longitudinal edges.

DETAILED DESCRIPTION OF THE INVENTION
A detailed description of preferred embodiments of the invention is disclosed

herein. Hereinafter, identical part of the mould segment representing different



5 segnents are designated (1') and (1"). In the case of parts, for

i nstance, 16, 16' and 16" designate the sanme part on different nould
segnment s Wwo,20li/03a43dl " respectively). Simlarly 18, 18 aow/MBl1@em®13she sane
part on different nould segnents (1, 1' andl"™ respectively) and so on. The
single prime (') or double prime (") 4s added to the reference nunerals
nerely to facilitate the description and understandi ng of the 10 invention

and not to_indicate that the adjacent uld segnents_ar | ffe
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moul qowalihinfide and 3dt-to TR AR Hablthe aWjakant wlokld dnesart liffdrbitead pattern of
t he repl acenment prenoul ded and precured tyre thread. The_matﬁrl al

used in the mdigf3ecshoving cofvantienastoupddseament 6)i weddndhaProdugliemPhi um
because of .its rkabi bity. Pref ' opposi ng
nmoul d \/\/aIrFI%lal \,ﬁ?flff)moélh%edt eﬁlg %g%ugéwfé(g]rréegaggg? Lﬂ%(gﬂ(g%é/%n?ﬁﬁégﬁa " r%gt@ S 30l n
moul di ng 0RgE ga); 9 irst andlaleadrd oppofingmuduld setsei, 43) st sekenédf the ke | over

platen (30) of the flat press with the use of clanp bars (.33) .whi cl anmp

t he shoul(&iarasﬁ(sz@pdoﬂrecwg OppPYsERg mﬂgile@n%ﬁgsﬁéi%i ﬂ@ FolPR A T ‘J(lig 13) of

t he pll5ur Ieiﬂ;/%/ Q%efﬁ%ﬂiddwélwnfﬁ and the guide bars (32) to the | ower platen
the fiat. press. oV

(30) “of movabl e fastener (35) renovably secures each of
t he gui de bar sTHe3®jse 48 had arpsebback (19),(B8B3setfpontHé7) andetongitadiapl ¢80y of t he

flat press. A plurality of such ul d segnents.whe | aced ady to one
anot her ffBFIH%lggPaﬁtD%{ tg‘e?ilqiﬁ qug %ﬁoﬁgpl?qsg{gglﬁp@i%du\{\ﬁ gkt éﬁg@ndfﬂ&%}&e@% g. 5
show an icf%l%g%é}ﬁ pyoul d segnent (1) of a nmould matrix of this invention.

The noul d segnent (1) has a protruded portion (16% (1)3n) thelfitrgt ¢ th
. are located a €

The first and a second opposing mould walls (1
20  respective ends of the base (8) and rising from the base front (17). Each opposing
mould walls (12, 13) has an inner surface (21), an outer surface (22), a contact surface
(23), a shoulder (24) and longitudinal edges forming part of the first and second
longitudinal edges (14 and 15) of the mould segment (1).
The mould cavity (11) is located on the base front (17) and between the
25  opposing mould walls (12, 13). The mould cavity (11) defines the thread pattern of
the replacement premoulded and precured tyre thread.

The material used in the manufacturing of the mould segments is generally
aluminium because of its workability. Preferably, the mould cavity (11), the opposing
mould walls (12, 13) and the base (8) are cast as an integral unit.

30 In moulding operation, a plurality of mould segments is secured to the lower
platen (30) of the flat press with the use of clamp bars (33) which clamp the shoulders
(24) of the first and second opposing mould walls (12, 13) of the plurality of mould
segments and the guide bars (32) to the lower platen (30) of the flat press. A

removable fastener (35) removably secures each of the guide bars (32) and clamp bars



5 longitudi nal edge (14) and an indented portion on the second | ongitudinal
edge (15) serving as indexing neans. The conpl enentary i ndexi ng nmeans on

t he secomlol2zongist4di nal edge (15') of the adjacent noul #CTagy®me/o0134) is a
correspondi ngly positioned indented portion (18 ) on the second

| ongi tudi nal edge (15') of the adjaceﬁt moul d segnent (1'), with the

i ndented portion (18') matingly receiving the protruded 10 portion (16)

The conpl ntary i ndexing ans, on the firs Iongl nal 4"
The ad) aEm G iawee sl O o) e’ Bars b Faia gt o e avis S tilent od
portion (hin)plRRdbBfctdtis bné Atihd: Yehinia] mBGEEE4i4 oh B¢ fkf}8eqad] acent moul d
segnment (1"),” with the indented portion (18") mati ngllgl receiving the

e

protruded por tHigrd eud¥ig. Btshow @hwetmedtat@ owdoxemski (1) eflaimoulthanadiix t hat
t he noul d ) &P Nt .he first
| ongi tudror@ﬁ% 18" nt%i‘ T%Q gué&g? &gﬂporgﬁg‘%&%n 1?#1 168«@@ dx} }%nglr ?udr nal

edge (515)10ng|1f11diﬂa1 edgm@ler) ah&enqmlt@lnprmam ynithelexdond lomandinaheddre(18yj acent
nmoul d segnent (1') is a correspondin Iy posi ti oned protruded portlé)n (16")
on the se&€OMRE %ﬂ@ﬂ%ﬂg d&Far’éd&% (‘1‘5‘11) eIBFntﬁler Héfl?j’i%i)@eﬁ’cea%ﬁpdt@e (1),

th th d 20
\rl)morti one(@B%? #g?%gg?lr(?g?%fg%gl%d F‘wé%d eg%‘?é%/t gf)l tf%rg %ﬁ% nt (1).
The conplpesitiohed mdemdéport@nrfﬁ:&’mendw tebhend iongttudlmi@dgddlSh)ajf thdg@a(em ) of
t he adj acent, ,noul d 1! corr ondi n oSi t oned ndent ed
bortt on diag TEemen TR deinenia Pattnud SR e e lPRe S PETE rout 4
segnmgpt galmlon Q’lﬂ6§ hl‘ﬁe*&nﬁﬂlé'rﬁ&it%@ 1H@é}£1ﬁ%ﬂ1eéﬂs80ﬂ tHEBkBh 1t1!icﬁ1@eﬁ'e¥1gé‘9141"

protruded portion (16 show anot her two exarrpFles of an
i nt er medicdttee n@a¢@t@@gﬂ®mgm@) (bh ina mub@omtdtngmpwtmneé ipdenteduehstiopor t i on

ot her 1 onor vt s AR BEe a1 #) of e kRl RPRRAS" L MR BE, "

porti ons ifddhiedysrtian €130y eifaﬁﬁ@lblreteh@@g’:lﬂecinaiudehq)oﬁml @b).t he noul d vval I (12
or 13) but may al so be | ocated romthe mould wall (12 or. 30 _13)

Fig. 5 and Fi gt 50RO ©xsomsons stsrll)éé Alhg artééajﬁbwnquiq SERSE ﬂh@%ﬁlotruded
POr 18NS 1 16),n o eﬁta?%'agt ?l%zto'noﬁ% séx%?)q(r@hﬁm%%a e %nh[kﬁg g of the

opposi ng longitudin I°ng up part e first or
t he secor}mrmmp@m tig mohdl hmgﬁud@ria:k aipe 1@)).0ln tthis cass) dlesegnr(p}'a:tneﬁﬂa)fy Fig. 7

shows an .e e of a nmen 1) where.the protruded portions (16)
o ot e an (Rb3daEt Fegl et S FoRrRarbes MPDP600 164 &
on that pRGkuRl ﬁd’x’ﬁo@@mﬁbﬁ'%e‘ eraghd rtsirgna&neﬁ&fge(aé')qrf tﬁé)adﬁ@éﬁt Routp part of

t he base (8) of the nmould segnment (1) he protruded portion (16) and
t he |nder$@§1derﬁo@t)b ority iw) pwﬁyd@hkert@ny(léhapetmgly peasivedeinputhepindéedbl y t ake

ash e an | e that |Irt chr n rk in, 5 nmould i cation
and f Ci Ipogta RS { eO% F J‘rS? ntgﬁg ?) gfﬁ% H‘g%lsﬁﬁlﬂ%fﬁpgg E&% The
shape of dohﬁpl@ﬁ@ttdwciﬁdeﬁﬁ?g tnie@fs baahe aindd 1bhEnidiie rELS (PO bff @it &di8dent aS

vi ewed fromthe top y for exanple be of sem -circular shape, as shown in

Fig. 6, dnoy éaf@zrrﬁﬁ'smagéorrwogdra@br rogitippgd ingentegl gortionA ") prlgfle farst of
trapezoi fn | this
deacr pt i SoEi R Qe Euenor PaREeat nthi POl i B GamRRorbE ' Oy
paral | el (b&5esatangty temvi@hewutﬂuded pmpen@l@j defines a quadrilater aI wi t hout
any rall el de be noted that the trapezi um shape, vi ewed
i rom%ghe top, sﬁdgt ga‘?‘?‘{/F n%rsgg%{sa“é’ﬂreéctf’vé’nﬁﬁnéﬁ’ e%rOfS%héfF%m%H@ gl‘%‘?@il

trapezi UrE‘e%ﬂiB@t (1yef @Hﬂiﬂh@fnaﬁ‘fx whkah thﬁleﬂ‘i‘o@ft 9(25?911 Bite f gn@dlﬁérfédg@
portion or indented portions t he shoul der

wal | (12 (drﬂ 0135) angfwnl indenitesd artion en thercalpmiomgﬁurdmal edge (15 01 14)
The protruded and indented portions (16, 18) are preferably located at the end

noul d

of the mould wall (12 or 13) but may also be located away from the mould wall (12 or
30  13). Fig. 5 and Fig. 6 show examples of a mould segment (1) where the protruded
portions (16) and indented portions (18) are provided on that part of the opposing
longitudinal edge (14 or 15) making up part of either the first or the second opposing
mould wall (12 or 13) of the mould segment (1). Fig. 7 shows an example of a mould

segment (1) where the protruded portions (16) and indented portions (18) are provided



15represented by the protruded portion (16) or the indented portion (18) of
the contact surface (23) of the nould wall (12 or 13). The noul d
segnent (WP 200ui3dsdnave nore than one protruded porti onsPCIOY®M/G0Es4

| ongi tudi nal edge (14 or 15) and a correspondi ng nunber of indented
portions (18) on the other |ongitudifal edge (15, 14). Fig. 8 and Fig. 9
shows an exanple of a 20 m)ul d segnent (1) vmth t wo protruded portions (16)

and two i ndented ortl ons ( portion one
i ndent edOIthai PHHS *(hff?PP%%’é%r qnglt 165| g ad?ngt‘llpa rﬁ frtﬁ gglf? Setaqgg

| ongi t udj t?cﬂﬁ? 4.t 4B) making up part of each nmould wall (12, 13).
Although shape g%% r’ltg protruded portions (16) and indented ﬁOI’tI ons

(18), as vi eV\Eﬂe tpmimdeﬁ@Ott@p (1psanshbarindented portipe £1 rmmhiake gny §hasd Fig. 9,

t he shape o ded p I 9 n (18)
may be afy p&fﬁ%ﬁug R&@E%fo@éf% Fea% g%‘gm E) %le %qtfégﬁtggédr ggﬁlﬁgﬁggﬁ%ﬂda%d so on.
On the samRiRbacat@Int dMdUBd itabethp rsatupmretﬂe poguld maﬂu( 13163) mandingnestsed
portions (18) are shown | ocated as _that

g\ art of the gi tudi nal. edge (14,
15) maki Age sipngaftheoprotridedpasiion (k) pac ﬂt deni POfle’é(%oftsr‘(t%l‘@%fl %8% ons
(16) and.ji ”dfs‘g}g%? f(proé&hq%gébe( d‘lggenftlac)frcﬁ 25 QndiRe, hogRhaMinaMBYs f dfarmpkianoul d

30wal | s exa es illustrated so far include internediate
moul d se@lﬁ@j&t 5 :(hb)NnQﬁ HiglehTig &l anslrﬁage7 ardidrapervid shapat ¢forbbongrshgpe 9005 hows an

exanpl e where adj.a ments are of dif nt sha

conf i gur apy éﬂilebﬁﬁlt Si‘F‘PFaEI?ﬂBS ‘ﬁ%&‘i%‘l@e ﬁﬁ‘?ﬁl‘émé?‘ T@{(%’? ad?iRaCEergl and
conf X @nd MWE 10fs kAl g aemmet 31 daﬂ)tlaté&@
2011 %%%‘P/ak/r{%%?%tlﬁggo%ﬁé 9nhas pr%st r udggmgjgr?ll ons ‘ﬁ

| ongi t ud mﬁiouemgqsarmear sidngl Ingipulslrize noied thej the @ﬁpemwba@e @ﬁﬁé‘ﬁ‘f"%g ?IOB) have

t d ind d 14
o er O B eBERY e R e AERRESNACEE Qe M NSl AN G Ne A0S -
as 'llustrécﬁtrf‘galdrrbr Etl@re ﬂsqepﬂegentm;eme Ipramceaq)brtmr(g 6} adindaltedpaptiofnd 4 or 5

15). However, is used nerely as _an illustrative Ieto expl ain
the | nverﬂ$)drf tne AquHdRr (G kor @O (11 Ot Dy PIGE eSr e HEPTE

d t t
moul 4 sedheretiy &R 1?%31&%35%&“?62%2@%&929@@ g B AT hat when

noul d segmmée @Bﬁ@f@emmmwausegmm (Ib) are viewed integrally, it has t he

ATt hougn the. oTB MeEticas Ontigot?lﬁ%‘»aVsﬂbmF Tl e GLLTC R S
at the erb%egdnr%t{ﬁgtﬂgpbﬁ (q‘@lot 1 d alcdkrek erngg nubertofighRhRE fdetachsgos)t i ons

(16) and 1n portions (18) can be ocated away fromthe nmould walls
(12, 13) .onTthe othdebopggudmdn@lgof(li hla4)rrEtg B ekt chownay cxemple ded a

conbi nation qf 15 RO r

i nderi¥ed 1pBH SS%E‘eI(tn@ ﬁepl aghg@‘ﬁt‘f“@ deﬁtgg p%ﬁ?on%’ (l%ul d
segment  (chk. prbir@dedlortibh rlﬁa)reatteamaanenmntea peiresies (18R eavhlis proedeenh (1) has
t wo protruded porti'ons (16) and one indented portion

| ongi t udiaaah o8thye pert 4¥ thednugituginagl fdemtide Ipomekigg up payt éﬁd"lbﬂ’é’ugf‘dfu uﬁed
< 20
Dt oo [HEh D ALBS BLRE (@ Wl b BeUBROAIAY) arkiBiaBREd bhiaBRs Of)! he

pr ot rude rrate th corresgondr ng
posi tioneg mmlahﬁedt thetdp, nshofvhSas' eoﬁrapb8ﬂl)m mnFlgh& ahdHig. Outhersahpeeelgibe (16" or

15) 8 SRR SO e el OGP SRR 5
(1). semi-circular, trapezoid, oblong and so on. On the same note, although the protruded
portions (16) and indented portions (18) are shown located as that part of the
longitudinal edge (14, 15) making up part of the mould walls, (12, 13), the protruded
portions (16) and indented portions (18) may also be located away from the mould
30  walls (12, 13).
The examples illustrated so far include intermediate mould segments (1) of
identical shape and configurations. Fig. 10 shows an example where adjacent mould
segments are of different shape and configuration but alternating mould segments are

of the same shape and configuration. In this example, one of the mould segments (1a)



If the protruded portion (16) and indented portion (18) are |located at the
end of 25 the nould wall (12 or 13) and of trapezium shape (see Fig. 5,
Fig. 8, HRvo.200/@nd7Fi g. 10), as viewed fromthe top, theciragymioodoess
trapeziumdistal fromthe nould end is preferably slanted. This sl anted
edge (28) provides a neans to guide the protruded portion (16) and the
correspondi ngly positioned conpl enentary |ndented portion (18 on the

I t d I h ot t
posit 1 onbBoPIHLPEnEen At s oREl ARGV I 5P BRTER skl T LD
sane tregldeNiean@tts §5b) ﬁaxfeheoﬁé‘sg@ﬂiﬂlﬁgiypmsﬁmmd(1318$nteﬁ portidng @e@nént (1)
and the conpl enentary 1protruded portion { %(L t he agiﬁ glng%g(f segnent
(éL %h {f ktﬂ&f‘“@m@t?ﬂ@éﬂ @@C’fﬂﬁnTbi@Em&ﬁ‘EoéB@é‘Hﬁ@ P?}ES]PP? k) . ;)ﬁat gd
a at par, r e base
(8) of t RafdonS Eé)sgsg%eﬂﬁghtﬁ%??% L gset o Eachf orls C.hqB e ] lfergs of the

trapegi urIEﬁrHoWéﬁ‘relFagJI 30 sd axﬂdscbcheadgi amentlﬂaﬁmzwammampb?r &b @lXBl@Illy thesoscel es

t th nted edges (28
br ot r acedi5BACH 0R RaEiEeobe HETROT A S Ciprreor e 360 ermard i PeboiBal g1
posi ti 0”?1{&30&{79&21”1%8%1%&{11&1 RAeO(RAOPO5Y bR radj(a&&n)m@jldtsegnaﬁs areahd oyl d

segnent 5 1 ndented portion (18) of nould segnent (1).and the
conpl enemtarye pn@'or uded Ihoheuldrbe(moged thet vehisa m@}lééé%merﬁﬁddﬁha% (1)

t t t
IFBI’? hg?SIS?é?ggrﬁrdH ﬁ%egl%ﬁ’gatlfl%ﬁmglﬁ)nnﬁ% ﬁ’ﬁ onglak)gda{}k na% %ghﬁ% ?L&E%S%) of
t helg@ul qlnoﬁ%g r@?ﬁueﬁm@l)t Bevaoit espondimloyglpaké tiremettdi peteinhed! Goatd on (18"
or on

| di nal ed I d
Seqnont  (dentsd poryorsrid SbarecbipR FhiRcRe o abepe Bt QL EofC ARy t he
| ndent ed Ortdeg Qc& A8 f’l%gtsaggnhl g c%/ &Sghﬂfi‘lk @8P€ad b4 188atdPhway ftdig tpoul d

segnent e co positioned protruded portion (16" or
16") on &ﬂ@ﬂh@mgs(unﬂﬂﬁl edges (15 or 14") of the adjacent nould segnent

1' or 1") are_of conplinent ha e and cqnf rati.on h the
E)r otr uded) portﬂ%?rigg"(xrirp {nﬁ?rég (gfh% : Steﬁ@eﬂ? Qwucogg’lnfs%? ﬁgﬁlbnélttl%g;&ggl y with
the ﬁ‘é%%g%e&fm&fe aﬁr&ﬁudédt pdrfiotsnde §ﬁ&)‘éﬂe Y ns@BeaRteakpdriiesk (18) thehar t t hat

it cou e a separate unit attached to the |ongitudi nal edge (14, 15)
usi ng anyosgltudatall edgeaid, 19)rfake mpubd segmans (He feg dIL| jlusisriesd @y on t he

 notance iE? (06 SibLIGECE g s (10 BroRaey poRfyRatss 8 ietingga

| ongi tUd'}ﬂ)%or? ¢o8 dnldnd mgnwhamgé 19), rmletmr mﬁéruéldaqionmmt(lﬁmand one
Further, it is possible t

at _an indented portl on | ;ﬂiow ded on t at part
of the Icmgirtldﬁsﬁ peitioaddé) Er4the 108herdgngiydingl piget Ués ¢ nesticas Wil e (12, 13)
W thout a c enent r d d nal edge
(s 2 DB BRRRE 1181 Rl URAARE Rt Mt G EPod IRy BT
Such an iipdené@eporfions (18 owil 8 Haui the langitnémploege (o’ p)mdB’r‘)Lﬂfeiqugomttmwidl s not

regarded as indexin ns in the context of . this |nve
i nventi orﬁeﬂmétsc@vegén%ﬁé Wh@%ﬁt@femaﬁl?lgw Nt g EIPaes I ﬂéen pasitipping r?g uI d

Matri x by UsiiD@pddisn TR0 BEHTRIE sebhbn@g).descr i bed her ei nbef ore.

If the protruded portion (16) and indented portion (18) are located at the end of

25  the mould wall (12 or 13) and of trapezium shape (see Fig. 5, Fig. 8, Fig. 9 and Fig.
10), as viewed from the top, the leg of the trapezium distal from the mould end is
preferably slanted. This slanted edge (28) provides a means to guide the protruded
portion (16) and the correspondingly positioned complementary indented portion (18)

on the longitudinal edge (15) of the abutting adjacent mould segment (1') into position

30 during set up of the mould matrix in a moulding process. The same treatment applies
to the indented portion (18) of mould segment (1) and the complementary protruded
portion (16") of the adjacent mould segment (1. If the protruded portion (16) and
indented portion (18) are located at that part of the longitudinal edge (14 or 15)
making up part of the base (8) of the mould segment (1) (see Fig. 7 and Fig. 11), both



30The invention being thus described, it will be obvious that the sanme may
be varied in many ways. Such variations are not to be regarded as a
depart ur ewbromvwha7pri nci pl e and scope of the inventi onpCamlyzié/o®ush

nodi fications as would be obvious to one skilled in the art are intended to
be included within the scope of folldfing 11 CLAIMS 1A noul d segment (1)
of a nould matri x used in the production of repl acenent prem)ul ded and

d.t h d, th t t d
Cecond bt Fong EharmEr RS e, andgfe GRPRRS i ety W talose (o)
conpri si REp&ritas A Rac kel ifhited 2dbas 28) d@abld(ela?)neaﬁgl te @R {lerploagdaprt of
the first and second opposi | ongi t udi nal edges (14, 15) of the nould

segnment peftiong {6k f Hied @@gcﬁ&m@bp@ 3i Apd nibal gowesppadipaly, PP@}lOJa%d each end

of the b %?ﬁp&e?%enta}g 11@({kﬂterd' drfiSh f(ff? 5notfrﬂ?e Q@Eg@g é’l%ll?% %%g@lent E{@ﬁf 2RPRESI NG

noul d wal S|n an’i nner er surface
(22),5a dakhadtpostidf acxyof 1213)11(1 @gmhmmdend (%@onmﬁdnaﬂggqmbmdudq:@rm’r t of the

first an nd | gngi tudin edges (14 and.1l of, the nou S t (1);
a moul d 25@)9 t elila?ﬁlilttni‘féﬂ ég%;nmto(ﬁt) inte7 posify ‘H?Sléltl%é?f %@lf glbﬁ‘p moul d
15wal |'s (1%‘%“ ﬂpgm%tdhéé}%céggul d cavity (11), the opposing nould vval ls (12,

13) and t base an integral unit; wherei n each of the
opposi ng | onglFulcthcmaﬂle mgeéed(amow) g)otfn ‘thhéomgmllddla’se@feﬁﬂ qr1)sS)iod ﬂm ovi ded

with at lnﬁq?@q& aogglgedmg?xe? gor?reesﬁ%sdlﬁgy posglonecp d’“’ ted portlcg{r&%t og j[%”) on

adj acent
10 the longitudinal edges (15’ or 14") of the adjacent mould segment (1’ or 1”) are of

complimentary shape and configuration and the indented portion (18) on the
longitudinal edge (14 or 15) of the mould segment (1) and the correspondingly
positioned protruded portion (16’ or 16") on the longitudinal edges (15' or 14") of the
adjacent mould segment (1’ or 1") are of complimentary shape and configuration.

15 Although the protruded portions (16) are shown in the drawings as formed
integrally with the mould segment (1), it is understood by someone skilled in the art
that it could be a separate unit attached to the longitudinal edge (14, 15) using any
suitable means.

Indexing means is generally not necessary on the longitudinal edges at the

20  extreme ends of the mould matrix. For instance, for the mould segments (1" Figs. 5, 6
and 8 to 11), the longitudinal edge (14"") do not need to have protruded portions.

Further, it is possible that an indented portion is provided on that part of the
longitudinal edge (14, 15) making up part of the mould wall (12, 13) without a
complementary protruded portion provided on the longitudinal edge (15" or 14") of

25  the adjacent mould segment (1' or 1" respectively). Such an indented portion without
a corresponding protruded portion is not regarded as indexing means in the context of
this invention.

The invention also covers the method of aligning mould segments in a mould
matrix by using the mould segment (1) as described hereinbefore.

30 The invention being thus described, it will be obvious that the same may be
varied in many ways. Such variations are not to be regarded as a departure from the
principle and scope of the invention, and all such modifications as would be obvious
to one skilled in the art are intended to be included within the scope of following

claims.



20wherei n the indexi ng neans conpri ses one or nore protruded portions (16)

or one or nore indented portion (18) or a conbination of one or nore

pr ot r udedwpantiisnst7( 16) and one or nore indented porti oRET(MB01@000133e

| ongi tudi nal edges (14, 15) of the nould segnment (1); wherein when the

i ndexi ng means conprises a protrudedlportion (16) on the 25 first

| ongi tudi nal edge (14) of the nould segnent (1), the conplenentary indexing
means is_a correspondingly positioned indented portion (18 ) on the second

| ongi t udChkaIMRige (15') of the adjacent nmould segment (1'), with the

i ndented portion (18 ) matingly receiving the protruded portion (16);

wherein when fhe in ﬁ?&hggeég?%@)% (BPOPRI ABRldAat AdGRNCH ﬂp@rﬁrba&tleﬁ@f on the

30 first Iongl t udi na e noul d segment he conpl enentary
i ndexi ngrephaasentpramovlded spbprdeured (yrpdsedd, ﬁwadoqdd(stgmdﬁcﬂl)owmm@mg 16') on

t he second | ongi t udi nal nmoul d segnent (1 W th
t he psreot r udedag%srttafl@)ﬁs?%g% Pést“?gl P§W%B§ e@g%ﬁaﬁﬁt ]fjs)t he i ndegt ed p(()rtl)on
(18) on the finpke gs%nmetwibqe c&ﬁﬁﬁmﬁé@bé&é Haae(mubdoagwrmﬂm)la)nd V\O
2011/ 037447PCT/ MY2010/ 000154 12 wher ei n when the indexing

conpri sesdgss émmmgm@@ op et firsirndissponshonriesing dersitndinghed ges dl hdd) @ﬁg@ (15) of
the nmould s merr}lt % the conpl enentary indexing neans is a

correspoﬂl& e§ 6 i oned indented portion (18") on the first |ongitudinal
edge (14") of atthe a@djaaé%'e(md sppokide Hegil® Mallg 112),,13yvhttéachfeﬁdioﬁdferﬂaeei(8)orti on
(18" I 5matingly receiving the,ﬁrotruded por (g @ é_ ﬁﬂp . . Wherein when
the lthdesihdsiging: bebass Gey (K F%J}meﬂn&mﬁ Was @y, b CoRPTishEcHd

| ongi t ud i ndexi ng
means |5 S (B e e o £

| ongi t udedpeh fedgeg pdrt bitlmfﬁrstrwdadq(mddamgtrdidadi edmrgifbhend 15))of the toukdhe

protruded por n (16") 10matingly received into the indented portion (18).
2A moul dsgg‘beﬁ% (1) of a nould matrix used in the production of

repl acenent ppeRRHY @@@kt;amcit) Rhafs hask frwﬁteatmﬁ@@eﬁ&eeh "!h&b cmngg mohRr ein the
protruded portion he | ongi tudi nal  edge (14 or t he
15 walls (12, 13) w1th the mould cavity (11), the opposing mould walls (1 13) and the
base (8) forming an integral unit;
wherein each of the opposing longitudinal edges (14, 15) of the mould
segment (1) is provided with at least one indexing means to align the mould segment
(1) with adjacent mould segments (1', 1");
20 wherein the indexing means comprises one or more protruded portions (16) or
one or more indented portion (18) or a combination of one or more protruded portions
(16) and one or more indented portions (18) on the longitudinal edges (14, 15) of the
mould segment (1);
wherein when the indexing means comprises a protruded portion (16) on the
25  first longitudinal edge (14) of the mould segment (1), the complementary indexing
means is a correspondingly positioned indented portion (18") on the second
longitudinal edge (15" of the adjacent mould segment (1"), with the indented portion
(18" matingly receiving the protruded portion (16);
wherein when the indexing means comprises an indented portion (18) on the
30 first longitudinal edge (14) of the mould segment (1), the complementary indexing
means is a correspondingly positioned protruded portion (16") on the second
longitudinal edge (15") of the adjacent mould segment (1), with the protruded portion
(16" matingly received into the indented portion (18) on the first longitudinal edge
(14) of the mould segment (1);



15 noul d segnent and the correspondingly positioned i ndented portion (18
or 18") on the longitudinal edges (15 or 14") of the adjacent nould
segnent (WO 20r1/@7447are of conplinentary shape and confi goratymmy/omnsd
wherein the indented portion (18) on _the l|ongitudinal edge (14 or 15) of

the nmoul d segnent (1) and the dérrespondingly positioned protruded
pgrtlon (16'|or 16") 200n the Iongltudlnal edges (15" or 14") of the

adj acent nou seg 1") are of co t ry.s
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1, V\/neresl nnt h(e g‘E)f’ﬂf&otruded (25y portions (16) glr?d ndier%ﬂeg S(tf?tl og g§18) are
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up par
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matri x used in

t he BrOCﬂh&inIgMe@éwﬁ@tlﬁ b&ﬁ&é’d&pﬁrﬁpﬂi@]ﬁ)}ﬂrﬂbd and precured tyre thread as in
claim1l, wherein t rgi}: exi ng neans provi ded o
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4, 10 matingly recelved into the indented portion (18).

2 A mould segment (1) of a mould matrix used in the production of
replacement premoulded and precured tyre thread as in claim 1,
wherein the protruded portion (16) on the longitudinal edge (14 or 15) of the
15 mould segment and the correspondingly positioned indented portion (18" or 18") on
the longitudinal edges (15' or 14") of the adjacent mould segment (1’ or 1”) are of
complimentary shape and configuration; and
wherein the indented portion (18) on the longitudinal edge (14 or 15) of the
mould segment (1) and the correspondingly positioned protruded portion (16" or 16")
20  on the longitudinal edges (15’ or 14") of the adjacent mould segment (1" or 1”) are of

complimentary shape and configuration.

3 A mould segment (1) of a mould matrix used in the production of

replacement premoulded and precured tyre thread as in claim 1, wherein the protruded

25  portions (16) and indented portions (18) are provided on that part of the opposing

longitudinal edge (14 or 15) making up part of either the first or the second opposing
mould walls (12 or 13) of the mould segment (1).

4 A mould segment (1) of a mould matrix used in the production of

30  replacement premoulded and precured tyre thread as in claim 1,
wherein the indexing means provided on one of the longitudinal edge (14 or
15) of the mould segment (1) comprises only protruded portion or protruded portions

(16); and



wherein one protruded portion (16) each is provided on that part of the

| ongi tudi nal edge (14 or 15) making up part of each nmould wall (12, 13),
and one iwdentigd74aerti ons (18) each is provi ded on that ppamymfosdoesdsot her

| ongi tudi nal edge (15 or 14) nmaking up part of each nmould wall (12, 13). 10
6A moul d segment (1) of a nould matri3x used in the production of

repl acenment prenoul ded and precured tyre thread as in claim5, wherein the

protruded portion %16. or. the indente rtion 18% i Vi t he end
of the rmoul d WREFFD kf?}lg‘?m’i%ﬁn.eaﬂ%pr%\ldﬁgﬁgghesoetg%g{l el ufl)lé%fg age Ggﬁqqc}aimt rix
used i n LBeREQSIE tideRke@boftRil RGATERAd fokesmyl sied and precured tyre thread
as in claiml or 6, wherein the protruded portion (16) and indented portion

(18), as viewed fromthe top, are of trapezium shape having two parall el

bases or of fﬁem' -G rlﬁ&b@rsfglggﬁteg%%fﬁ% gﬁ)&nlg(%)r@?a)ggg?g@@% Qlﬁei]gfod%@t)fm?'dft abl e

shape. 8A noul d segnent ( dint producti on of
r epl gcerreplhcddiiciiprentietiedredd pratmdagrd tiread bhireddinad, in cl ai m 7, wherein when

Slanti g edgakTep o DIgEl Tt (oAb B o () PEh D Foei ti on
I nto %xﬁ%ﬁ{d‘ﬁ%ﬁ’%ﬁ%&! d?%a r gg)sgfa@g% saMRk eRBNhRLN Walgnb em)pand iogd ( or

18") on't ongit or 14") of the adjacent nould segnent

(1' or lhderesppationse(lP) eachAs ponidedseyiretpar( af thepther hngitdinat ¢dgg (Used in the
producti o f 30 repl ac t pr d.and precured tyre thread as in
claim 7,0%3 iﬂlgm&?%toﬁgg{]}@to?@g‘g%i g@ril%m (16) is an isosceles trapezium

as Mvipewed fromthe top, there is provided slanting edges (28) to guide the
protruded porgion Ajrﬁéum%gmraﬁ@ptf' SN iRdd therig Alst @ SR AR iphalukiPe it i oned
conpl ementary i ndented portion 8" or 18") on the longitudinal edge (15
or 14") mplatdrecrpieancendednandl meawehiyne thegrd agin ¢laim §spybetein/dk pyotruded
portion (16) or the indented portion (18) is provided at the end of the mould wall (12
or 13).
15
7 A mould segment (1) of a mould matrix used in the production of
replacement premoulded and precured tyre thread as in claim 1 or 6, wherein the
protruded portion (16) and indented portion (18), as viewed from the top, are of
trapezium shape having two parallel bases or of semi-circular shape or of oblong

20  shape or of any suitable shape.

8 A mould segment (1) of a mould matrix used in the production of
replacement premoulded and precured tyre thread as in claim 7, wherein when the
protruded portion (16) is trapezium shaped, there is provided a slanting edge (28) to

25  guide the protruded portion (16) into position into the correspondingly positioned
complementary indented portion (18' or 18") on the longitudinal edge (15’ or 14") of

the adjacent mould segment (1' or 1" respectively).

9 A mould segment (1) of a mould matrix used in the production of

30 replacement premoulded and precured tyre thread as in claim 7, wherein when the
protruded portion (16) is an isosceles trapezium, as viewed from the top, there is
provided slanting edges (28) to guide the protruded portion (16) into position into the
correspondingly positioned complementary indented portion (18’ or 18”) on the

longitudinal edge (15" or 14"") of the adjacent mould segment (1 or 1" respectively).



14 10A nethod of aligning nould segnents in a nmould matrix using the nould
segnent (1) of clainms 1 to 9.
WO 2011/037447 PCT/MY2010/000154

14

10 A method of aligning mould segments in a mould matrix using the

mould segment (1) of claims 1 to 9.



