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Apparatus FIELD OF THE | NVENTI ON The invention relates to nol ding
- apparatus, and especially for nolding two s articles simultaneously.
BACKGROUND OF THE | NVENTI ON When nol di ng epoxy resin nmateri )
“-seni conductor chip and a substrate, it jhas become common pr|mmlmﬂmmm'lm"|
performthe nol ding operation sinmultaneously on two separate su,psg,fg;,at es
which are | ocated side by side W%@'Eﬂg mol d,.  Commonly a nunber o
sem conductor chips are attache RR B" a substrate and it has
becone common practice to nold two substrate strips sinul taimmmmlwmwm”mhe
sanme nold in order to increase the speed and effciency of t
operation. is During the nolding operation, the substrate stri psoogee
usual |y clFIFbEIOFTHEINVENTION d hal ves. One of the problems with this
systemis how to conpensate for variations in thickness between the two
substrat e Bie ingsntion eslatesdo naldingappasatost ard espadallyFormpldihgtwed bet ween
the nold halves with the necessary 2o cl anping force. SUMVARY OF THE
| NVENTIsON drticlas efmditartebustyt. h a first aspect of the present invention, there
is provided nol ding apparatus for sinultaneously nolding a nolding materi al
around a 2s nunber of separate substrates, each substrate having a
sem conductor chip 091 07/ 2002 16: 19 67503183 ASM LEGAL PAGE 04 2 nounted
t hereon) t I S} | d housi ng adapted to have nounted
t her eon a%meﬁﬁﬁn@%ﬁWd cavity menbers, the nold housing
conpri si nm fi rslt. nol d cavity men.bFr hol.di n sec&tiécon %d a second nold
cavi ty menBaPnBPHINGLRAAY IR materat around 4. semicoRductaLEIP AdRct i ons s
conpri si ng commpn support surface, the support surface including a first
'movabl e strate, iichas begarme gemmatypraetics knperfermithedmeldingrepenstien nenber i n
the second hol ding section, the first and second novabl e nenbers bei ng
novabll® besimglaneolsly on tywosiepamte subsinates whichyanerlocatedsidruby sidetwithis uppor t
surface and a second position in which they protrude |l ess fromthe support
~0 surface tmokh Comirhenlfj a aumbes of Sanicoadﬁtﬂosthi@siareattaclhmtwmsﬁtlﬂiﬁl ed to
the first novabl e nmenber and a second drive nechani sm coupled to the second

movabl e neifizesubstrate bhd ath@r&me&nﬁfdnv&aeﬁ@maMumﬂawsmEQdent ly

actuatable to nove the first and second novabl e nenbers between the first

and secondRarandsUty inltheRaMERRId ¥ ortiBPtd intfdasa e 88680 dnd diiferiEChani sns

8
conprise a linearly novabl e nenber coupled to the respective novabl e

menber. z , i nearly novabl e nenber is coupled to the
respecti v%fﬁggﬁ@hh@?g‘e’r ”ly a rotatabl e nenber which is rotatable with

respeclt5 to the linear

During the molding operation, the substrate strips are usually clamped between
\ the mold halves. One of the problems with this system is how to compensate
for variations in thickness beétween the two substrate strips to ensure that both
substrate strips are clamped between the mold halves with the necessary
20 clamping force.
SUMMARY OF THE INVENTION
In accorc@gcg with a first aspect of th_e present invention, there is provided

molding apparatus for simultaneously molding a molding material around a

25 number of separate substrates, each substrate having a semiconductor chip



PB(e8PEIeléP ant PR3 espective movath™¥ tSftber. Typically) the |TAfEarldy

, ovabl e menber is novable substantially perpendicularly to the direction of
. ‘novenent of the respective novabl e nenber. 25 0910712002 16: 19 67503183
ASM LEGAL PAGE 05 3 Preferably, the first and second novabl e nenbers are
"novable in a direction substantially pegppendicular to the base surface. | n
accordance with a second aspect of the present invention, there is provided
a s nmold half conprising,a support menber, two | d .cavity menhers novably
 fount ed SnowHB8RSBRC B ARHRREYS CERTTElra 4 Mol Bovwd pyabied 1 e «
direction in a first direction, a nold cavity housing being novably nounted
on the suppofyniadibereond makl alfeempesing twe maeld cawtymembers.thetmeldi n a
direction substantially parallel to the first direction, and biasing neans
mount ed betheeising e@rprising Bdirstampldycavity shemgbenfiblding seotiproand eesdoendt o bi as
the nold cavity housing away fromthe support nenber. Preferably, the nold

hal f furt henoldwavity sesamberf hioldingrsekction,aké fiyst aptuaicond teldndgsedtonshe fir st
nold cavity nmenber and a second nold cavity actuator coupled to ~s the

second BDI Goffptsing SRBRMon BTYSIFEStrfade, iﬂ@s%ﬁa&eﬁ?ﬁl&ﬂ@gWﬁd espective

nmol d cavity nmenber in the first direction. rrst and second

I d i j ' :
nol d cavi %é\%ﬂ@wrﬁ?&iﬁhWﬂFé?%{%ﬁ}%oﬁ%ﬁ@O% %emﬁbvaﬁlg.rﬁgrgﬂr%%i ﬁgce

with a third aspect o e presen ventl o ere 1's provi

appar at us f | usl v. i i mat.erial _arouynd a nunber of
Separate sﬁ@és ¢ ?gﬁﬁs Bagg'%h;ésé{u'gg? b\%tfgg%%\ﬁ%c%gaggwacbgﬁm%rstbrw mount ed

t hereon, the appafaius conprising a nmol ousi aving-a nmold half Zs
accor di ng W‘@ﬁ’i‘?h]e mﬁl% PPﬁ@ga&h%ﬂ@nﬁﬁp@qﬂd}ﬁ%ﬁéﬁﬁwm%g a first
nol d 09107/ 2002 16:19 67503183 ASM LEGAL PAGE 06 4 cavity menmber hol di ng
dection, isuifareandireseqangpasdian ibavhicly theyaretrude lassdeara the suppatt second
nol d cavity nenber hol ding section, in which the second nold cavity nenber

i s | ocabed sutfaee tharsin thadirstepositibnh alfidstrdyiveenéechamisro aoppledita ghefist nmon
support surface on which the support nenber is |ocated, the support s
surface i nohavdibhg mermbersandmgatdred deverechanisimecdupiet totbbdepgngect i on and a
second novabl e nenber in the second hol ding section, the first and second
novabl e nMeRRSEbld fierabar0thy frdt Aid kBEorideGierinbERanTBme baiy indepandisitly
novenent of the first and second novabl e menbers noving the respectfive nold
cavity ”E.”'%%fudtﬂblhhﬁ rﬁé\feﬁ%ecﬂré d §8bond rhbvatle ﬁ{érﬂﬁ‘%rg%lﬂﬁé‘é. piReChrgp! ed to
the 1 o first novabl e nenber and a second drive nechani sm coupled to the
second novahl ; first and second drive nechani snms bei ng
independen%ﬁg%ﬁgﬁﬁgﬁgﬁF%HSb nove the first and second novabl e nenbers
betmeeqsthe first

) Preferably, the first and second drive mechanisms comprise a linearly movable

member coupled to the respective movable member.

20 Preferably, the linearly movable member is coupled to the respective movable
member by a rotatable member which is rotatable with respect to the linear
movable member and the respective movable member. Typically, the linearly

movable member is movable substantially perpendicularly to the direction of

- o

-

movement of the respective movable member.

25



e E28Bhd 1pSi ti 6AFSIPE BRI EF DESCRI PTPRN-E¥-THE DRWAI NGS An exanpP& of
nol.di.ng apparatus in accordance with the invention wll now be descri bed

. 'With reference to the acconpanying drawings, in which: Figure 1 is a
cross-sectional view of a nold housing; 20 Figure 2 is a perspective view
"of the nold housing; and Figure 3 is a gross-sectional view of a |lower nold
chase. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Figures 1 and 2 show a nold

housi ng 20 i ch,includes heat ,pate 103 in_is which agre | ocated a nunber
of “heater ratrany. e HFand sfrdia Bl EomTBenBetyare todyade naisin
67503183 ASM LEGAL PAGE 07, . v 1 surface 135 on which are nounted two
opposi ng gitdstantially pempendigyardn thadape sudacea. The gui de plates 113 each
include a | ower recessed section 130 into which co-operates with a
corresponding formation 137 in a | ower nold chase 10 (see Figure 3) to
permt the |ower nold chase 10 to be inserted between the s guide plates
113. The hdnatacpbriancéGitthasetond aspdct ob the prasenttinddntion, teisre 19 frovidedrd .

104c, 104d located in it. The |lower ends of each set of the novabl e rods

104a - 1G4d R5 18 KA RErSIA %bsﬁ}ypbﬂﬁﬁéﬁ%ﬂﬂwﬁ%ﬁlﬁicﬁgi Jrg%é\%bw;_i ch_a

toggle arm 102 Is io pivota coupled via a rotatable coupling 1. The

ot her end tﬁ.gﬁl r [ . I ! 32 to a
linearly noq{‘/%‘%ﬁl}gdt oggﬁ}@ﬁ%%ﬁ%@b\%ﬁglﬁ%@%ﬁéggf@é ﬁ%ﬂ%%&%%ﬁtpé{}%g? e plate
107. Each to e, shoe. 106 i s.conn d push_.r 11 n_engagenent
nead 133 offt EHESLTEGPN RS EROREROT8b Reeavay fuctited bu e SURREIF N he
toggl e shoe 106. Each push is rod 110 is drjven by a ppeupgatic cylinder

1d0. Therefrﬂ?@gefﬁgr@o‘éﬁ'ﬁem{e{@f’ﬁlt‘? SEPRASLE ;‘ﬂﬁt‘ﬂ’?c %, four toggle
arms 102, four toggle shoes 106, four slide plates 107, four push rods 110
and four presipstantially parallgbtosthedinst ditestionsandobiasingmearsmeuntesk betweabl e r ods
104a-104d. zo Although in this exanple of the invention pneunatic cylinders
100 ar eousdhe molgd cavity hblsing apd thé sbipperd meahardo diascthel Moldecavitgd dri ve t he
push rods 110. Exanples of suitable |inear actuators include hydraulic

cyl i nders, Housky away from theasuppbet mesbeew mechani sms. f 09/ 0712002 16: 19
67503183 ASM LEGAL PAGE 08 6 The pneumatic cylinders 100 are nounted on
support plates 101 which together with a central support 108 support the
heat plate 103 on base plate 115) Figure 3 is a cross-sectional view of a

mol d chase pBrerdBlyC thd Mb|dREPefHe? EbmpriBasd i #hiéld Cavity dchBloreipfd 2

ri ght hand | ower vVity and rig r cavity s 119,

. m)%ttﬁéj flisq rbld }E%isn"?y Plepterh 2L&hd Mold cavity actuator coupled to

15 the second mold cavity member, movement of the actuators moving the

respective mold cavity member in the first direction.

Typically, the first and second mold cavity actuators extend through the support
member,

20
In accordance with a third aspect of the present invention, there is provided
molding apparatus for simultaneously molding a molding material around a
numbergf_ separate substrates, each substrate having a semiconductor chip

mounted thereon, the apparatus comprising 2 mold housing havin§ a mold half

25 according to claim 6 mounted thereon, the mold housing comprising a first mold



Y aHI%hotiitdd o™ F3tthse base 122 by fiRhHE¥bf biasing means 117, P cfP
.care-typically in the formof helical springs. This enables the chase bl ock
118 to be novable with respect to the chase base 122 but to be biased to
the position to shown in Figure 3. Extending through the chase base 122 are
“movabl e rods 124 which support the righty and left [ower cavity bars 119,
120 via vacuum bl ocks 121, which are | ocated between the chase base 122 and

the cavity S the. d £hase, 10 i.s inserted i et ween
the gul de’ SEILEIBRTASnG S aEaP e oo AR St eBens lasdleds | gn
with the rmvable roncg 104 in, the heaf_I plate 103 and the chase-base 122 sits
on the top 286Gr3 SRePNHEOK cayily membephalding;gpstion; inwyhich theseepnehmsid 10 has
been inserted into the nold housing 200, the two sets of novabl e rods 104a,
104b are alcAyiemamber is H@cam‘atbeéﬁrsgcandmomémow&mq)mtmmO@mprtsénma| ower
cavity bar 120 and the two sets of novable rods 104a 104d are aligned with
t he novabl eormudsn $2ppowtisurfacé enwhith tHeesuppocvmembar ist lpcated, theSupdertce, up
and down novenent of the sets of novable rods 104a-104d will nove the

respect s ve suefge inavdihy afrst M0ablbemBein tHE'iFst holding section A9%19712002
16:19 67503183 ASM LEGAL PACGE 09 7 When the nold housing 200 noves the unit

the.uni t bioackd T ARle Heherlf N BRonding sectonins FRTBnBReEBhq g 1, "
117° The. o nitie P Eer s Aod EQRRE I Bia feBBa e Al a i Rugthlin. o) &7hal T <

chosen such that th ni;t .bl ock i s ,nmoved, downwards wi,th respect to the
chase base MP£BeH! <§6H? At amleschRgrm%vigﬁ g;teg'\g&gs mqying theyregpective cont act
wi th upper nold half cavity bars. The pneumatic cylinders 100 are then
activated tePldcayly Mmembeisih the dest diractinn adirst grive-pechzpis® covplashtorthat t he

t oggl e shoes nove towards the centre support plate 108 and the rods 10
104a- 10ad &irg mevahie membesandpisecand dgve mechanismicaupiedés the sesondh in turn
noves the | ower cavity bars upwards and into contact with the upper cavity
bars. As eastvabie mEmberdthel fivshaid 4dcamhdive mechanismddminglimdepgnddéntiyhe

ot hers, they can be noved up by different anmounts to conpensate for

di f f er encegctuntitiie tb Mmokegesiref atd\Secindshovitee marmbée betwesnaie st t he
cavity bars ~s 119, 120. For exanple) if the substrate in the left |ower

cavity bar Jng deRefdidMaRiongat in the right lower cavity bar, the sets of
rods 104a, 904b will be noved up nore than the sets of rods 104c) 104d to
conpensate for the difference in thickness between the substrates, This
enabl es approximately the sanme clanping force to be applied between each

SS} ogflé%@%'%@@?@?ﬁaﬁwﬁbﬁé@%er ences in substrate thickness.

An example of molding apparatus in accordance with the invention will now be

described with reference to the accompanying drawings, in which:

Figure 1 is a cross-sectional view of a mold housing;
20 Figure 2 is a perspective view of the mold housing; and

Figure 3 is a cross-sectional view of a lower mold chase.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figures 1 and 2 show a mold housing 260 which includes a heat pl:ate 103 in

25 which are located a number of heater rods 112. The heat plate 103 has a top



\RB/R1/3P9q  B8+13 Nb%ﬁaﬂbss’appar atus for sifil t&¥kousl y nol di ng a nol df’ﬂ% 87

+ material around a nunber of separate substrates, each substrate having a

. sem conductor chip s nounted thereon, the apparatus conprising a nold
housi ng adapted to have nmounted thereon a nold half conprising two nold
“-cavity menbers, the nold housing conpriging a first nold cavity nemnber
hol di ng section and a second nold cavity nenber hol ding section, the first

and second j S RS rieS] t face, the
support surspg(%gbﬁ%gl Cﬁﬁ\rﬁ/h%ﬂaa@%ﬁtlggWﬁ%\?’géggﬂg@#@eé?&g{?stﬁgEllri'cf@{' 9H§| di ng
section and SECO nmovabl e ne r in.the,second hol ding section,, the
first and ?L‘??Sr?&d’rm Qgﬁﬁ\ﬂiﬂ?ﬁgqgeqaﬁ 'WQUQ%PQNHE'E (Reessed section Hikinte on in
whi ch they protrude out of the support surface and a second position in
whi ch t hey Viitich eadperaies withoarermespansting formationdd7imardower mols! ¢hass 10
position, a first drive mechanismcoupled to the first ~s novabl e nmenber
and a secoifseealFiguze 3¢ ¢ pairsibtheoloples dndld chase $€dobd imserteld| etweahdéhe t he
first and second drive nmechani sms bei ng i ndependently actuatable to nove
the first goibeplatawd1t®vabl e nenbers between the first and second
positions. 20 2. Apparatus according to claim1l, wherein the first and
second drive nechanisns conprise a linearly novabl e nenber coupled to the
respective novabl e menber. 3. Apparatus according to claim2, wherein the

e TR TR0 By ST b R SRR B BB SRS ) °
oo abl € e R e b b BBl e PRV, 08 40RS RIS,
T T o et ot £ bl B5E et e Ly s o ect o

claim1l) wherein the first and second novabl e _nenbers are novable in a

di rect ilon pivsiakicodpled e agetaiakleiapupling 186 dbmetheriandafdpoteggiearmce. 6.
A nmold half conprising a support nenber) two nold cavity nmenbers novably
mount ed on 10Bds soppledtbyna ndtatable coumlingmed2: torzelireizryenovatild bogale phoe
direction in a first direction, a nold cavity housi ng bei ng novably nounted

on the suppoestwhiehteslidably rouaiendn aallide iplate 107! IBachltpggletshaaniosrisi n a
direction substantially parallel to the first direction, and biasing neans

mount ed belwRRBciedo WhEsHCRY 190 BPHA dRgagéfehtfesd PRD bR the BRE of tHe bi as the
nol d cavity housing away fromthe support nenber. 20 7. A nold half

R e T i

coupled to Irrst no r-and a s act uat or

coupled_.to I Vi : venent of the actuators noving
t he regf)ec{é@g@g%gﬂg%%&% ‘?@%ﬁ“%ﬁé’ *é’ar)'st di rection. 09107/ 2002
16:19 8. 67503183 ASM LEGAL 10 A nold half according to claim7, wherein
the first and second nol d

| Therefore, there are in total, four mounting plates 105, four toggle arms 102,
four toggle shoes 106, four slide plates 107, four push rods 110 and four
pneumatic cylinders 100. That is, one for each set of movable rods 104a-104d.

20  Although in this example of the invention pneumatic cylinders 100 are used, any
suitable type of linear actuator could be used drive the push rods 110.

Examples of suitable linear actuators include hydraulic ¢ylinders, linear motors

and ba!l_—screw mechanisms.



Fﬁ?&wlzfaca\}atlf actlaTBP extend throughA%'éEGsAuLpport menber. 9. Ml &A% o8

.apparatus for sinultaneously nolding a nolding material around s a nunber
of separate substrates, each substrate having a sem conductor chip nounted
t hereon) the apparatus conprising a nold housing having a nold half
“according to claimG nounted thereon, the nold housing conprising a first
nol d cavity nenber holding section, in which the first nold cavity nenber

i s |ocated, ] Lch the
3 oS STy SEE BRI 190 41 by B b BctEE %@Wﬂ@ﬂ%ﬁ%
sections conprisin ort.surfac iC the ort menber is
| ocat ed, WH}E&SS&P‘?‘@ m‘ﬁé"?ﬁggwﬁﬂ& 53% H?ithng?Po{bB $n the first
hol di ng sectlon and a second novabl e nenber in the second holdlng section,
the fast and second novabl e nenbers being coupled to the respective nold
cavity menber, ~ s novenent of the first and second novabl e nenbers novi ng
the respectRigerendlisia cansssechionslyiewofaimold chasedit; whidhoincludesialstt dri ve
mechani sm coupl ed to the first novabl e nmenber and a second drive nmechani sm
coupl ed 5t o Hamdl Iseeodvitpbabl 20 ardiagight haed lowst cavitg baed 68 d Ttheilgft angchani sns
bei ng i ndependently actuatable to nove the first and second novabl e nmenbers

bet ween t haight I&ker’®a a&@qegmmérémnﬁted iN% éhase block 118 which is
le. A. A% A. A3. ASR. ASr . A@ A5?$, - ?@\gP,

S arZa SRbras Maglea ki cf {@A{@fﬂﬁﬂ%%m&ﬂ&mﬁmw%&ﬂ caj cal

cal ca] ca] ca caj c<a

| cal cal on] AT a4} ﬂ*ﬁ'glf@ﬂ @ﬁfgi%a?% coHhgkagbaaliekaale Barlighga 2l ca
£ & copbopbipbET TRtk B R ALY T Bhsabsel ol oa

" @ I#H#3S~$PUE WRE2&AEY & wr mhc /Y] ¢ cal ca] ca1] cal ca] ca] ca] ca] ca] ca]
] ca] ca]léa] éé\PM] @aﬁl@ﬁ]ﬁ:%] }G&Q}raﬂawat]gih] heghase|hasplZRalplapvalie sodws R(
((7)c**+++,=, G 1,,,*-S../07000111#29%2| wr mhc”Y] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] d@whm&@mpcﬁheabhh?n&]efhlpm} cayitybhara]1d8] 420 vid vaduual ca] ca] ca! %
21 2| 22- 3u3334556666777X7" 77,8b999l : ::1;
<O<h<} xsni chisthe ¥ £ ]visigh ]aca]dbaladab@tw]eea]tha]ch@s bass] 22hnd e bavlycledrea] cal ca
] ca] ca] ca] ca] ca] ca] ca] cajcalcalcalca]ca]calca $,-?@H#10%& ()-S109%Z& () -
@310%&' () -&E0u@8. () - S109%Z& () -s10%Z& () - 10%Z&' () - AGPeC#10%Z& ! " 10%ss &' (
)- @ $109X& () - &Ff 109&& ()-f z109%Z& ()-3 109%Z& ()- F109%Z& () - PaB*#10%Z& 3 4
10%2& ()-/10%2& ()-!'( "%0% ()-119%d0%& ()-3,#3 10%& ()-3!'10%& () -

W Y: #10310%{& (-1 @10%~& ()-'# @10% (& ()- 10Z 10Z 10Z

L5, SO Oy U i by el SHERMAR o B 0 O

yl 94.0% & ( )mbld]ho {ﬁs é %00 t%O%ovégle rodé( ??24 Llrgn with the movable rods 104 in the

heat plate 103 and the chase base 122 sits on the top surface 135 of the heat

plate 103. After the mold chase 10 has been inserted into the moid housing
200, the two sets of movable rods 104a, 104b are aligned with the movable
20 rods 124 below the left hand lower cavity bar 120 and the two sets of movable
rods 104¢c, 104d are aligned with the movable rods 124 below the right hand
lower cavity bar 118. Hence, up and-down movement of the sets of movable

rods 104a-104d will move the respective lower cavity bar 120, 119 up or down.

-
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. 1109% & ()-f/110% & ()- - i7rS4/ 10°- 10% U& ()-3'!110% U& ()- 10% U& ()-
Z10% U&' ()-! (10%&' ()-!$<(10%4ULU& ()- 10(h)dE4/ 10 - 10!10% U& ()- 10%
U& ()-10% U& ()-S 10% U& ()-10% U& ()-f 10% U& ()-)vDLOdE4/ 10" - 10010%
T U& ()--10% U8 ()-+ 10% U&' ()-"' 10% U& (- Y9d0% U& ()-, #ml0% U& ()- Q xnb@
1011 (10%JU& () -
When the mold housing 200 moves the unit block 118 into contact with the
upper mold half, the clamping force between the unit block 118 and the upper
mold half causes the unit block 118 to move towards the chase base 122
against the action of the biasing springs 117. The clamping force between the
5 unit block and the upper mold half is chosen such that the unit block is moved
downwards with respect to the chase base 122 but so that the lower cavity bars
are still not in contact with upper mold half cavity bars. The pneumatic cylinders
100 are then activated to drive the push rods 110 out of the cylinders 100 so
that the toggle shoes move towards the centre support plate 108 and the rods
10  104a-104d are moved upwards. This moves the rods 124 upwards, which in
turn moves the lower cavity bars upwards and into contact with the upper cavity
bars. As each set of rods 104a-104d can be moved independently of the
others, they can be moved up by different amounts to compensate for
differences in the thickness of two substrates located in each of the cavity bars
15 119, 120. For example, if the substrate in the left lower cavity bar is less than
that in the right lower cavity bar, the sets of rods 104a, 104b will be moved up
) more than the sets of rods 104c, 104d to compensate for the difference in
thickness between the substrates, This enabies approximately the same

clamping force to be applied between each set of cavity bars, irrespective of

20 differences in substrate thickness.

L
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We claim:

1. Molding apparatus for simultaneously molding a molding material around
a number of separate substrates, each substrate having a semiconductor chip
mounted thereon, the apparatus comprising a mold housing adapted to have
mounted thereon a mold half comprising two mold cavity members, the mold
housing comprising a first mold cavity member holding section and a second
mold cavity member holding section, the first and second holding sections
comprising a common support surface, the support surface including a first
movable member in the first holding section and a second movable member in
the second holding section, the first and second movable members being
movable between a first position in which they protrude out of the support
surface and a second position in which they protrude less from the support
surface than in the first position, a first drive mechanism coupled to the first
movable member and a second drive mechanism coupled to the second
movable member, the first and second drive mechanisms being independently
actuatable to move the first and second movable members between the first

and second positions.

2. Apparatus according to claim 1, wherein the first and second drive
mechanisms comprise a linearly movable member coupled to the respective

movable member.,

- .-

3. Apparatus according to claim 2, wherein the linearly movable member is

coupled to the respective movable member by a rotatable member which is
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4. Apparatus according to claim 2, wherein the linearly movable member is
5 movable substantially perpendicularly to the direction of movement of the

respectiVe movable member,

5. Apparatus according to claim 1, wherein the first and second movable
members are movable in a direction substantially perpendicular to the common

10 support surface.

6. A mold half comprising a support member, two mold cavity members
movably mounted on the support member for movement relative to the support
direction in a first direction, a mold cavity housing being movably mounted on

15 the support member for movement relative to the support member in a direction
substantially parallel to the first direction, and biasing means mounted between
the mold cavity housing and the support member to bias the mold cavity

housing away from the support member.

20 7. A mold half according to claim 6, further comprising a first mold cavity
actuator coupled to the first mold cavity member and a second mold cavity
actuator coupled to the second mold cavity member, movement of the actuators

moving the respective mold cavity member in the first direction.
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according to clatm 6 mounted thereon, the mold housing comprising a first mold
cavity member holding section, in which the first mold cavity member is located,
and a second mold cavity member holding section, in which the second mold

10  cavity member is located, the first and second holding sections comprising a
common support surface on which the support member is located, the support
surface including a first movable member in the first holding section and a
second movable member in the second holding section, the first and second
movable members being coupled to the respective mold cavity member,

15 movement of the first and second movable members moving the respective
mold cavity member in the first direction, a first drive mechanism coupled to the
first movable member and a second drive mechanism coupled to the second
movable member, the first and second drive mechanisms being independently

actuatable to move the first and second movable members between the first

20 and second posltions.

L]



