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» This invention relates to conposite nould inserts and a nould-eenprising

‘ohe nmore such inserts. The invention is particularly useful but .
not # '(cessarily limted to, rapid prototyping whereby c \H \M‘“ '

inserts are formed froma main ig\?e[}t éﬂqtal or aIon

conplinentarily 10 engages and pr8vi upport to one or nprg@pﬁasLLesﬂ~
inserts coated with a thermally conductive material. BACKGROUND ART 15
Moul d inserts are generally machined from steel or alunlnlun1mh¢§§bé§8Y
relatively slow and expensive especially when intricate or conp

surfaces, recesses or protrusions are required. Recently, rapid
prototypi ng technol ogy using solid freeformfabrication techni gues such as
20 Stereolithography or selective |aser sintering have been used to reduce
the costs and increase the speed of designing and manufacturing of

injection noulds. One SUC@.Q@%P@SI@EO ?ﬁﬁglfﬁsﬁﬁfHQMQq&nhﬁ)descrlbed in US
patent 5,641,448 which coats a solid freeformfabricated shell with a 25

conductive material to dissipate_heat during noul din Unfortunately,

al t hough such rapid prototypi ng¥EEChRF qHeE %W%E%%H3?|C|al for relatively
smal | plastics housings and products, the stresses due to contraction 30
during CUéIng of e S mate cause efongf of nnuhgga

formed by solid f o?ﬁyﬁggF?8a¥?%ﬁt?%€ﬁ% YIELGLe ™ fheetts an

mould comprlslng one or more such inserts. The invention is
particularly useful for, but not necessarily limited to,
rapid prototyping whereby composite mould inserts are formed
from a main insert of metal or alloy which complimentarily
10 engages and provides support to one or more plastics inserts

coated with a thermally conductive material.

BACKGROUND ART

15 Mould inserts are generally machined from steel or
aluminium which is relatively slow and expensive egpecially
when intricate or complex surfaces, recesses or protrusions
are required. Recently, rapid prototyping technology using
solid freeform fabrication techniques such as

20 Stereolithography or selective laser sintering have been
used to reduce the costs and increase the speed of designing
and manufacturing of injection moulds. One such rapid
prototyping technique is described in US patent 5,641,448
which coats a solid freeform fabricated shell with a

25 conductive material to dissipate heat during moulding.

Unfortunately, although such rapid prototyping
techniques are beneficial for relatively small plastics
housings and products, the stresses due to contraction

30 during curing of the plastics material may cause deformation
of moulds formed by solid freeform fabrication teéhniques or
the 1like.. This problem is minimal when considering

injection moulds for small plastics parts, but when
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. the like.. This problemis mninmal when considering injection noulds for
“small-plastics parts, but when 12111212 00 LEEE FEEED TEEEE FHELE PEL DL
*000002* 2 considering, for instance, pager, radio or cell phone housings,
eveh these relatively small conponents can provide stresses that distort
nmoul ds manufactured from such rapid prototyping techniques. 5 SUMVARY OF
THE INVENTION It is an aimof the invention to overcone or alleviate at
| east one of the problens associated with injection 10 noulds or nould
inserts. According to one aspect of the invention there is provided a
conposite nould insert for use in injectign noulding, said conposite nould
insert conprising: 15 a main insert of nmetal or alloy; and at |east one sub
insert conplinentarily engaging said main insert, said sub insert being a
pl astics ins&ofls&%ﬁFég‘g'wit Ta tHeS RIS coP@RE i veTRateri &F, whrkmhrnaid
gprrpl i ment ar %mg?gbmgepéﬁvtdieﬁe Sﬂ@D%tEivé%/ Sﬁh&il_ﬁucﬁbrimm_ﬁts 2hr QoF Seue
istortion t uri.n ulding. Suita . said plastics insert my. be
f or ned fron1%§%%§se%réé or *%&9$€a§?8h&s2§%%%V%§%Ff?%saéﬂmﬁa?HCLn§§H%‘£ay
have at | eastrofetyvapegt teehtheuesn for providing said conplinentarily
engagi ng gof said sub insert.

SUMMARY OF THE INVENTION

It is an aim of the invention to overcome or alleviate
at least one of the problems associated with injection

10 moulds or mould inserts.

According to one aspect of the invention there is
provided a composite mould insert for use in injection
moulding, said composite mould insert comprising:

15 a main insert of metal or alloy; and

at least one sub insert complimentarily engaging said
main insert, said sub insert being a plastics insert coated
with a thermally conductive material, wherein said
complimentary engaging provides support to said sub insert

20 to reduce distortion thereof during moulding.

Suitably, said plastics insert may be formed from solid
freeform fabrication.

25 Suitably, said main insert may have at least one
aperture therein for providing said complimentarily engaging
of said sub insert.

Preferably, said complimentary engaging may provide a
30 transition fit of at least part of said sub insert with said

aperture.




. Preferably, said conplinentary engagi ng may provide a 30 transition fit of
©at ‘least part of said sub insert with said aperture. 3 Suitably, said
.aperture may have a shoul der. The sub insert may al so have a shoul der for
conplinmentary engaging said shoulder of said aperture. 5 In another form
said aperture and said sub insert may have conplinentarily engaging
tapered portions. Suitably said conductive material may be copper, nickel
or any other suitable nmetal. 10 Preferably, said nould insert nmay be a
cavity or core insert. Preferably, said plastics insert may be 15
Stereolithogaphically formed. In another formthe plastics insert may be
suitably fornmed by selective |laser sintering. 20 Accordi ng to anot her
aspect of this invention, there is provided an injection nould including a
plurality of noul $uiitabdit s said | aesttwre oiy whirvk is shewhpesi t 8heoudub
insert conpriRG: mhyBhTkd N8eyd 9f SABLAkeP" Rl WomAndhir Al | 88535008
sub insert conplinentarily engaging said nmain insert, said sub insert

bei ng a pl astS3d§ ishesltegoatedaidi ¥PEL YRy nal |y conductive nateri al
wherein said conplinentary engagi ng provides support to said sub insert

to reducesdlstort&%na%%% %%ff%%%tn%aqgug%EQQUre and said sub insert may

have complimentarily engaging tapered portions.

Suitably said conductive material may be copper, nickel

or any other suitable metal.

10
Preferably, said mould insert may be a cavity or core
insert.
Preferably, said plastics insert may be

15 Stereolithogaphically formed.

In another form the plastics insert may be suitably

formed by selective laser sintering.

20 According to another aspect of this invention, there is
provided an injection mould including a plurality of mould
inserts, at least one of which 1s a composite mould insert
comprising:

a main insert of metal or alloy; and

25 at least one sub insert complimentarily engaging said
main insert, said sub insert being a plastics insert coated
with a thermally conductive material, wherein said
complimentary engaging provides support to said sub insert
to reduce distortion thereof during moulding.

30

Suitably, said plastics insert may be formed from solid

freeform fabrication.



. 30 Suitably, said plastics insert may be fornmed fromsolid freeform
~ fabrication. 4 Suitably, said main insert nay have at | east one aperture
-therein for providing said conplimentarily engaging of said sub insert. 5
Preferably, said conplinentary engaging may provide a transition fit of at
| east part of said sub insert with said aperture. 10 Suitably, said
aperture may have a shoulder. The sub insert may al so have a shoul der for
conplimentary engaging said shoul der of said aperture. In another form
said aperture and said sub insert may 15 have conplinentarily engagi ng
tapered portions. Suitably said conductiveg material may be copper, nickel
or any other suitable netal. 20 Preferably, nould may conprise both a
cavity and core conposite insert. The nould nay al so be fornmed from nore
than two inserts. 25 Preferably, said plastics insert may be
Stereol i t hogaphi caiuli¥ aboyMedsald anotrheri i t haypl BsikCSat NSEs4s Yo
suitably 30 forned b¥ sel ecti_ve | aser, sinterlgg. S . . .
aperture therein for providing saidcomplimentarily engaging

of said sub insert.

5
Preferably, said complimentary engaging may provide a
transition fit of at least part of said sub insert with said
aperture.
10 Suitably, said aperture may have a shoulder. The sub

insert may also have a shoulder for complimentary engaging

said shoulder of said aperture.

In another form, said aperture and said sub insert may

15 have complimentarily engaging tapered portions.

Suitably said conductive material may be copper, nickel

or any other suitable metal.

20 Preferably, mould may comprise both a cavity and core

composite insert.

The mould may also be formed from more than two
inserts.
25
Preferably, said plastics insert may be

Stereolithogaphically formed.

In another form the plastics insert may be suitably

30 formed by selective laser sintering.



BRI EF DESCRI PTI ON OF THE DRAW NGS In order that the invention nmay be
readily understood and put into practical effect, reference will now be
made to 5 preferred enbodinents as illustrated with reference to the
acconpanying drawings in which: FIG 1 is a plan view of a of a first
preferred enbodinent of a nould base and conposite nould insert 10 in
accordance wth a first enbodi nent of the invention; FIG 2 is a cross
sectional view of through A-A of the base and conposite nould insert of
FIG 1 when 15 incorporated into a two conmposite insert injection nould,;
FIG 3 is a cross sectional view of an exajple of a sub insert for use in
the conposite nould insert of 20 FIG 1; and FIG 4 is a cross sectional
view of a second preferred enbodinent of an injection nmould conprising two
conmposite noul d inserts i nBREEGr HaPERIRFI e THES DRAWENEPon. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS OF THE | NVENTION 30 Wth
reference to Figs.. 1 and 2 there is illustrated an_inject

j.on nould 1
conpri sing respective e GRF cERF t JRVeRhpYR | FRY | ﬁ’?er?esaézl?léf rﬂﬁ%%‘f’lé%lt%‘?ﬁo
recesses of respettti vatonpubdtbasesedféctas mefidrdiecappdrlentow doa el oro

skilled i@ tp@%fae&tr'edcoe%%%i%%n%%ma% i{]fﬁ'irbltrzatiesd awfgﬂerie@g%reﬁcgn%ohaaig

accompanying drawings in which:

FIG. 1 is a plan view of a of a first preferred
embodiment of a mould base and composite mould insert
10 in accordance with a first embodiment of the

invention;

FIG. 2 is a cross sectional view of through A-A of the
base and composite mould insert of FIG.1 when
15 incorporated into a two composite insert injection

mould;

FIG. 3 is a cross sectional view of an example of a
sub insert for use in the composite mould insert of
20 FIG. 1; and

FIG 4 is a cross sectional view of a second preferred
embodiment of an injection mould comprising two
composite mould inserts 1in accordance with the

25 invention.

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE

INVENTION
30 With reference to Figs. 1 and 2 there is illustrated an
injection mould 1 comprising respective core and cavity

composite inserts 2,3 mounted onto recesses of respective
mould bases 4,5 as will be apparent to a person skilled in

the art. Composite mould insert 2 is a core insert and has



. amininsert 6 of a nmetal or alloy which is typically aluminium The main
"insert 6 has two apertures 12,13 that have walls conplinentarily engagi ng
‘respective sub inserts 7,8. The shape and size of apertures 12,13 and sub
inserts 5 7,8 are such that they conplinentarily engage by a transition
fit. Further, the walls of the apertures 12,13 and sub inserts 7,8 have
respective locating shoulders 15,16 to facilitate correct positioning of
the sub inserts 7,8 in the main insert 6. 10 Conposite nould insert 3 is a
cavity insert and has a main insert 9 which again is typically alum nium
The main insert 9 has an aperture 14 withy walls conplinmentarily engaging
a sub insert 10. The shape and size of aperture 14 15 and sub inserts 10 is

such that they copplinentarily engage atransition fit. Further, the
wal |'s of thedapBftiur éPE£T tany §§bftn§€Fﬁ 10°thaeélay | odHiGhg 1§hoteRsall t o

facilitate ecQuEEeH UPOSI tttﬂ'@"rﬁtglr@f 11ﬁ§l@rt§ub hasetlo mgdie uraisn 1m51@,rttt9at
The conp03|t%_nould nser nmoul d base 5. have Eass ges 20.11.to a

a heat ed nol €8 pIHEH1% C%?Frlp%rf‘t?%l]ﬁ’e PRAPRELAY TERPSUGAVE hENE pHig
and into a nmouléd ct‘ilétrd)esrhaﬁ:m reedl byl zec ompompd e urmd d A riserarsl 2 imseFrtgs 3

such a tygi o3l sone,al thgub.hgiser tgel. 83001 2Rehoad st atedel ny

detail. As shomn a typica su i nser nt ar eng glng
for exanpl e raRmSitAgBrtfig,. cHwpthees §h9Ia@ﬂﬂés<§%e¢me299@6épééﬁml

thermal |y congicisiuye ipBEeEkal, 22n84ehraspePPRL | 18E&KBg Oshot eed ks, 1he
coating of the %2%2 Eg ecoggggéégepgggéﬁééﬁng of the sub inserts 7,8 in
the main insert 6.
10
Composite mould insert 3 is a cavity insert and
has a main insert 9 which again is typically aluminium. The
main insert 9 has an aperture 14 with walls complimentarily
engaging a sub insert 10. The shape and size of aperture 14
15 and sub inserts 10 is such that they complimentarily engage
by a transition fit. Further, the walls of the aperture 14
and sub insert 10 have a locating shoulder 17 to facilitate
correct positioning of the sub insert in the main insert 9.
The composite mould insert 3 and mould base 5 have passages
20 11 to allow a heated molten plastics material to be injected
through these passages 11 and into a mould chamber formed by

composite mould inserts 2,3.

In Fig.3 such a typical one of the sub inserts 7,8,10

25 is illustrated in more detail. As shown, a typical sub
insert 20, for complimentarily engaging for example main
insert 6, comprises a plastics shell 21 coated with a
thermally conductive material 22 such as copper, nickel or

the like. The coating of the thermally conductive material

30 22 1is achieved for example by electroless plating as
described in US patent 5,641,448 and is incorporated into
this specification by reference. Further, the shell 21 is

typically formed by solid freeform fabrication such as



30 22 is achieved for exanple by electroless plating as described in US

- patent 5,641,448 and is incorporated into this specification by reference.
Further, the shell 21 is typically forned by solid freeformfabrication
such as 7 Stereolithography, selective |laser sintering or the |like as

wi || be apparent to a person skilled in the art. In use, the injection
mould 1 is fabricated by the sub 5 inserts 7,8,10 being |ocated by a
transition fit into respective apertures 12,13,14 of nmain inserts 6,9.
~Surfaces of the main inserts 6,9 and sub inserts 7,8,10 forma conposite
moul d chanmber. As will be apparent to a person skilled in the art, in a
moul d cycle, the nould bases 4,5 10 nove towards each other and therefore
the conposite nmould inserts 2,3 formthe conposite nould chanber. A heated
mol t en pl ast iSésnepldithabraphy nj eetedtivie obgher helphssigesorl thend ikft 2% he

conposi te nowid jchambehatahiedoby sopposidiei 1 neulid, ithzenks .2, 3. The heated
pl astics material in the 15 chanber is then allowed to cool and solidify.

In this regard, the alumniummin inserts 6, 9 and coating 22 on sub
inserts 7,8,10 al ltewdser, hert idijssitpahi edulld acdel e=atrd catkd ®goldihrg sub

(curing) ef t.he plastic terial. Rurther, the _transitipon fit.of the sub
i nserts f?S,ﬁﬁ%%%tFeszégtige IgbeﬁfﬁFg§612%¥3,f4 gF%géﬁgéogup%%Ft %éﬁothe
sub inserts rEs®et@ive tbertbyesetiRick3 distafl tiaom f gty esses cAwstacdsy

the cooling Wy chppesplis 1R-6RRLT agld Oféin@f Lhs pliashics ometepi akofenge,
the present invention advantageously alleviates or reduces the problens
associ at ed WSHDPSHEe mould chamber. As will be apparent to a person
skilled in the art, in a mould cycle, the mould bases 4,5
10 move towards each other and therefore the composite mould
inserts 2,3 form the composite mould chamber. A heated
molten plastics material is injected through the passages 11
and into the composite mould chamber formed by composite
mould inserts 2,3. The heated plastics material in the
15 chamber is then allowed to cool and solidify. In this
regard, the aluminium main inserts 6, 9 and coating 22 on
sub inserts 7,8,10 allow for heat dissipation to accelerate
the cooling (curing) of the plastics material. Further, the
transition fit of the sub inserts 7,8,10 in respective
20 apertures 12,13,14 provides support for the sub inserts
7,8,10 to thereby reduce distortion from stresses caused by
the cooling which results in contraction of the plastics
material. Hence, the present invention advantageously
alleviates or reduces the problems associated with mould
25 inserts of plastics materials which can be deformed during

curing.

In addition to the above, the present invention allows

for the main inserts to be used for mould surfaces that are

30 relatively simple or plain and are therefore machined
conventionally. Whereas, the sub inserts are used for mould
surfaces that are relatively intricate or complex and
therefore these mould surfaces can be rapidly and

inexpensively formed.



. 25 inserts of plastics materials which can be defornmed during curing. In
“addition to the above, the present invention allows for the nmain inserts
to be used for nould surfaces that are 30 relatively sinple or plain and
are« therefore machi ned conventionally. whereas, the sub inserts are used
for nmould surfaces that are relatively intricate or conplex and therefore
these nmoul d surfaces can be rapidly and inexpensively fornmed. 8 In Fig.

4, there is illustrated a cross sectional view of a second preferred

enbodi ment of an injection nould 30 which is simlar to nould 1 and
therefore to avoid repetition only the differences are discussed. As shown
5 nould 30 has conposite nould inserts 32,33 nounted onto recesses of
respective noul d bases 34,35. Conposite nould insert 32 is a core insert
and has a main ind& Fi%6 df tAane nisurhllPséreded ensgiass3cserisiqnad  view

apertures 42,43 4 hgbcoR@vereablscqompideBRkAL |oF engaghRact espeadduie sib
inserts 10 37,38. The shape _and size of _apertures d sub insert

22,43
37,38 are sudfiichat Hhe P 1EGHHE némt afiay dendag@hy dRSTEREei diP £iFVor
Further, the nagldts tabnt henlaperhur ebi Aibrkhceandaselb dissested37, 38sarshown

tapered to facilita orrect 0sitiqni of._the, sub, 1 r 8 in the
mai n inse$t §§Pld15g§bﬁﬁﬁéiFgmﬁ§ﬁﬁéeiﬁ¥%$$i3én?§rgscg%%gifi%§3ggé§ndnﬂﬁés a
mai n i nsert 3%cefssalsunhi vespdbeivai mouhderkasgd® hasd, 3an &eapogieednautd

wal I's conpl i nentaki | 9> engagi ng A SWlsert and has a main insert 36 of

aluminium. The main insert 36 has two apertures 42,43 that
have walls complimentarily engaging respective sub inserts
10 37, 38. The shape and size of apertures 22,43 and sub
inserts 37,38 are such that they complimentarily engage by a
transition fit. Further, the walls of the apertures 42,43
and sub inserts 37,38 are tapered to facilitate correct
positioning of the sub inserts 37,38 in the main insert 36.
15
Composite mould insert 33 1is a cavity insert and
has a main insert 39 of aluminium. The main insert 39 has
an aperture 44 with walls complimentarily engaging a sub
insert 40. The shape and size of aperture 44 and sub insert
20 40 is such that they complimentarily engage by a transition
fit. Further, the walls of the aperture 44 and sub insert 40
are tapered to facilitate correct positioning of the sub
insert 40 in the main insert 39. Injection mould 30 is
fabricated and used in the same way and has the same

25 advantages as injection mould 1.

Although the invention has been described with reference to
preferred embodiments it 1is to be understood that the
invention is not restricted to the particular embodiments
30 described herein. For example, the shoulders 15,16,17 of
mould 1 may be of different shapes to that as illustrated
and they need not be continuous shoulders. Further, the
mould inserts may be solid and need not necessarily be a in
the form of a shell. |



_insert 40. The shape and size of aperture 44 and sub insert 20 40 is such

" that they conplinentarily engage by a transition fit. Further, the walls
of the aperture 44 and sub insert 40 are tapered to facilitate correct
positioning of the sub insert 40 in the main insert 39. Injection nmould 30
is fabricated and used in the same way and has the sanme 25 advantages as
injection nould 1. Although the invention has been described with reference
to preferred enbodinents it is to be understood that the invention is not
restricted to the particul ar enbodi mrents 30 described herein. For exanple,
the shoulders 15,16,17 of nould 1 may be pf different shapes to that as
illustrated and they need not be continuous shoul ders. Further, the nould
inserts may be solid and need not necessarily be ain the formof a shell.
9 WE CLAIM WE CAAdYrdposite nould insert for use in injection moul ding,
said conposite nmould insert conprising: 5 a main insert of netal or alloy;

and at | east 1qne &ubohﬁsgﬁtecﬂﬁnl&nﬁﬂ@é&ﬂ|ﬂb£n@@@iﬂ@ 5Ad €t IEh MbB®Ig,
said sub insert. belgg SlESHBPPﬁé insert coated. with a thermally conductive
n

material, wh&faih S 1275 e g Bi%vi des support to said sub
insert 19 to redeceadnstoserbnof heeenl curdligynouwndi ng. 2. A conposite

moul d insert as clai npd i Gl . sWIBLE! RordAlifeRlatigs dragfihd Ssd 01 med
' o ime i sal
fromsolid freeforn1 rication. mp . y _ Find
main 1nsert said sub insert being a plastics insert coated
with a thermally conductive material, wherein said
complimentary engaging provides support to said sub insert

10 to reduce distortion thereof during moulding.

2. A composite mould insert as claimed in claim 1, wherein
said plastics insert is formed from solid freeform
fabrication.

15
Stereolithogaphically formed.

3. A composite mould insert as claimed in claim 1 or claim
2, wherein said main insert has at least one aperture
20 therein for providing said complimentarily engaging of said

sub insert.

4. A composite mould insert as claimed in claim 3, wherein
salid complimentary engaging provides a transition fit of at

25 least part of said sub insert with said aperture.

5. A composite mould insert as claimed in claim 4, wherein

said aperture has a shoulder.

30 6. A composite mould insert as claimed in claim 5, wherein
said sub insert has a shoulder for complimentary engaging

said shoulder of said aperture.



15 Stereolithogaphically formed. 3. A conposite nould insert as clained in
claim1l or claim 2, wherein said. main insert has at | east one aperture
20 therein for providing said conplinmentarily engaging of said sub insert.
4. A conposite nould insert as clainmed in claim3, wherein said
conplinmentary engaging provides a transition fit of at 25 |east part of
said sub insert with said aperture. 5. A conposite nmould insert as clained
in claim4, wherein said aperture has a shoulder. 30 6. A conposite nould
insert as clainmed in claim5, wherein said sub insert has a shoul der for
conplinentary engaging said shoulder of sgid aperture. 10 7. A conposite
moul d insert as clainmed in claim4, wherein said aperture and said sub
insert have conplinentaril engagi ng tapered portions. 5 8. An injectjon
nmoul d i ncl udi’ng aPpICEPRPEE eomowiagmnsw%eﬁsq FNekadt ohelbf4 whireer ¢ a
conposi te nWsdd nepelktucONPahs$i i MUY iiRgert ohalet abompl ahé®yarangd at
| east one sub insert conpligentariI%%engaging said 10 main insert, said

sub insert b&FG9TS 48PFPESYi ReEFtC%Bated with a thermally conductive

material, wherein said conplinmentary engagi ng provi des support to said sub
insert tg reduce i Sﬁﬂﬁéégﬁoﬁh%ﬁf’fd d%nigl%d%‘zj' dingp1dRaPicd LB GRLLOY
mould as clainmed in clarm 3, wherein sai
inserts, at least one of which i1s a composite mould insert
comprising:
a main insert of metal or alloy; and
at least one sub insert complimentarily engaging said
10 main insert, said sub insert being a plastics insert coated
with a thermally conductive material, wherein said
complimentary engaging provides support to said sub insert

to reduce distortion thereof during moulding.

15 9. An injection mould as claimed in claim 8, wherein said

plastics insert is formed from solid freeform fabrication.

10. An injection mould as claimed in claim 8 or claim 9,
wherein said main insert has at least one aperture therein
20 for providing said complimentarily engaging of said sub

insert.

11. An injection mould as claimed in claim 10, wherein said
complimentary engaging provides a transition fit of at least

25 part of said sub insert with said aperture.

12. An injection mould as claimed in claim 10, wherein said

aperture has a shoulder.

30 13. An injection mould as claimed in claim 12, wherein said
sub insert has a shoulder for complimentary engaging said

shoulder of said aperture.



. plastics insert is formed fromsolid freeformfabrication. 10. An
“injection nould as clained in claim8 or claim9, wherein said main insert
‘has at- | east one aperture therein 20 for providing said conplinmentarily
engagi ng of said sub insert. 11. An injection nould as claimed in claim
10, wherein said conplinentary engaging provides a transition fit of at
| east 25 part of said sub insert with said aperture. 12. An injection
mould as claimed in claim 10, wherein said aperture has a shoulder. 30 13.
An injection nould as clainmed in claim 12, wherein said sub insert has a
shoul der for conplinentary engaging said j;ghoul der of said aperture. 11
14. An injection mould as claimed in claim10, wherein said aperture and
said sub insert have conplipentarily engaging tapered portlons 5 15., An
i nj ection nouitd ad¥cl aRAeEC 1 claifo, 2sheriéiimeshi 87 gilasit c40 b nSEReT

Stereolit hog&[ahldcalabbérfﬁfﬁechndﬁ sdicomesi tiaseryl dhhvser tomsl Dhah e Iy
claim2, wherein nsert is Stereolithogaphically forned. 10

17. A conposfigaﬁﬁ&ﬁdgﬁﬁgg?? QBB t@ht1ally as described herein with

reference to and as illustrated by the acconpanying' drawi ngs. 15 18. An

I nj ecti ong moylsd S%SH%QE'&%}& %ugﬁsgé' hediherein Mhih 'ef eRpAGE 1 G as
illustrated by the ac anyin %1
plastics 1nsert is Stereollt ogaphically formed

16. A composite mould insert as claimed in claim 2, wherein
said plastics insert is Stereolithogaphically formed.

10
17. A composite mould insert substantially as described
herein with reference to and as 1llustrated by the

accompanying drawings.

15 18. An injection mould substantially as described herein
with reference to and as illustrated by the accompanying

drawings.



