, STe3e?<<(d. 6dT*0! 17 JAN 2005 TRANSFER MOLDI NG MACHI NE W TH Fﬁﬁzw
- ENHANCED CULL REMOVAL Field of the Invention 5 The present invent _
relates to nold assenblies. In particular, this invention relates to a
transfer nolding nmachine with features for enhanced cull renoval.

" Background of the Invention Transfer nol ding machines with nmolds that form
nold cavities are known in 10 the art. Such transfer nol di ng machi nes are
used in a nolding process to formnol dings that are shaped according to the
nold cavities. Mdlds typically include at |east two nold plates that are

cl anped toget hef RANSFERNMOEDING VA Cl NEWITIE F EW‘U f nd in a
en su

nmol t en state|sthen|njected|ntothem) cavities icient time
has el apsed to cure the nol ENHANCED CUEI'REMOVYAGS are separated 15 to
all ow ejection of a nmolding formed with the nold conpound. The nold
conpound is typically channeled during transfer froma nold pot to a nold
cavity using one or nore runners. Consequently, when nold plates formng
the nold cavity separates, nold dﬁﬁlﬂolfrtueh\tehtinnthe runners or at
interfacgs 20 bet ners, and the. nol d i s al ur.ed but forns
an unde5| red nol dﬁﬁ% WV rﬁloﬂ?r{alggasg% "f‘s&?’ﬁbl s I“cHﬁlFﬁ%‘iﬁf ?‘Fséf“é 188 to as
a cull. Renorehitesad actahbfer ibRIAEmbdANSHEAR féMled 9 cARGBEI Gl BmdgsIeSsary so
t hat anot her nol di ng cycle can take place. However; such renoval can be
tedi ous and 25 therefore sl ows down production throughput of nol di ngs by
t he transfer nol di ng nmachi ne. tenoval shoul d not cause
the cull to break off into smﬁ#&g}ﬁ"%@e@h& n&%’bth s. Such smaller cull
pi eces or cull debmhsferadvidingahychadies edth raolds ey fitn HEldTavigiss ¢ Khben ik ansf er
nol ding jrachi ne o) ga even ause st.oppages in the production of the
subsequeWt ré}’? sfer o WQ@B’@ Fpugddn e mdding prasessdpderar  cul |
removal is tﬁ,iglld kivat @relth QR4 f @f es that
nol d by direct g%h nag < %{%‘r %grﬁfngﬁéglzeiﬂlggtc%ﬁgﬁgé\%%lp?&p?éﬁﬁg cu 4% rt1e| ng
formed t hat lhast temmobt plates mapamtctammednsgdtm\dmﬁgpapbﬂtﬁs mohdied paeesses nmay
ent angl e W|th ach ot Cgr or W|t gfﬁ}i}s of. the trﬁnsf npl di ng machi ne
during 5 rerfBOdComBaHAL AdRpiR stat e inggeted jpfogthe mold avitiesy mol ding is
limted by téaeﬁ&érﬁ%ﬁm&s@fapmta%ﬁm sl Sifipor d%ﬁ@ﬁmc}ﬁ% eg&e%*)i’:dt%gf or a
transfer nolding nachine wwth features that ‘en ance cu removal an
t her eby #5ncrtealewtejrstipn ofiumolding fommed yithube mbldi®mpudd.ngs by the transfer
nmol di ng machi ne. Such features should al so enable cull renpval fromthe
transfer nolding nmachine for culls having sprues forned as a result of
direct gate nol diTig m&8icenpSua® iypicHly tc'ﬂ@nﬂe@d%’iﬁfn%'ﬂraﬁ&eﬁﬂ@m@rﬁ@lﬁ%t to
i nvention seeks to provide a transfer di ng nmachi ne and a nethod for cull
removal by tafeoldcanwisy BHNGRRRITBOIEEHICre Q@p@ﬁﬂu@u’m miremmebd pliateg foradogr di ngl y;
o s 2P e mbtFedf SEAbaub KM LHpREAWifiET R AARASES ilRiiledd mRehi ne
20  between the runners and the mold pot is also cured but forms an undesired molding.

Such an undesired molding is commonly referred to as a cull.

Removal of culls from a transfer molding machine is necessary so that
another molding cycle can take place. However, such removal can be tedious and
25  therefore slows down production throughput of moldings by the transfer molding
machine. Furthermore, cull removal should not cause the cull to break off into
smaller pieces or debris. Such smaller cull pieces or cull debris adversely affect
subsequent moldings by the transfer molding machine or may even cause stoppages
in the production of the subsequent moldings.
30



20 at least one nold plate having at | east one ejection pin for ejecting at
| east one cull off fromthe at |east one nold plate in a firsh] dJAN@B8on,
each of the at |east one ejection pin having a sprue abutnment, wherein the
sprue abutnent conprises a notch, the notch being oriented to enable
~dislodging of the at |least one cull in a second direction 25 away fromthe
sprue abutnent, the second direction beipg substantially normal to the
first direction. In another aspect, the present invention provides a method
for cull renoval Byaddiord foaRSESH namieﬂlgmgﬁ i {Ap! ding, the
met hod conprising the 30 steps ng’: separgti% pg@gfﬁﬁg?ﬁ%'ﬁ%%xﬁsgﬁg plates to
degat e t he nipeifergnéldimg machinea that ordd by tlzea fpatinge Generally aliett ddiag pdsultal ity
of nold plates; 17 JAN 2005 ejecting at |least one cull, associated with
the nol di ng, ﬁ} anc%{l Bsing O%eggﬁ g%fn ‘qufﬁboqsf’fqﬂélé@?s BRSPS YSPAPREY i ng a
sprue abut mepiay whiahgie Wit &loh ofiflofwith B9 HGhE Hﬁnﬁérrﬁ@l@ﬁ% n@%ﬁ' %l&lul'ingn a
second direction away fromthe 5 sprue abutnent, the secon gll rectron being
subst ant i &l | jempyehdionsesuendy, remetal df ewlstin directrpdtebnsldihgipbmited betiteat i on of

t he notch. Byj ription of the Drawi ngs A preferred enbodi nent of the
pr esent inveh{e?éonr?g\%?? ru%SC)W be nore fully 10 described, by way of exanple,
wth reference to the drawings of which: FIG 1 is a sinplified
cross-sectional view of a transfer nolding nmachine in accordance with a
preferred embodi nEhgreiore. amsed eleadnexistn fearre tramsfer 1®ldinGmaglipe Fithfe@eand FI G

2C are, resp | ' [ iew, a plan view and side view of a
sprue abut m*afr?lltgl ¢ %r‘fﬁﬁg%e %@ggkﬁg%%%? tt]l%(gélbytIH%re?ﬁ'eFa{h%P@fiuﬁbqngﬂ??&gm ﬂfne of FIG
1; FIG 3 ismaldingsdy-theatnsderaholdingenachew. StichifehaRgsB6UIE aMb biatd ciihe

transfer 20 nol diﬂ@o chine of FIG |; FIG 4 is a flowhart of a nethod

for cull renSRavabiomle transfsmolding machige ferwlls daving ppraes formedass @suls s a
si de view Ofoftcﬁf‘ecﬁcléé%@ﬁ{o?din%‘)' ding machine of FIG 1 showing a cull renoving
menber; and 30 FI 6A, FI 6B and FI G 6C are, respectively, a front view,
a side view and a bottomview of the cull renobving nmenber.

Brief Summary of the Invention

15 The present invention seeks to provide a transfer molding machine and a

method for cull removal by the transfer molding machine upon curing a molding.

Accordingly, in one aspect, the present invention provides a transfer molding
machine comprising:

20 at least one mold plate having at least one ejection pin for ejecting at
least one cull off from the at least one mold plate in a first direction, each of
the at least one ejection pin having a sprue abutment,

wherein the sprue abutment comprises a notch, the notch being
oriented to enable dislodging of the at least one cull in a second direction

25 away from the sprue abutment, the second direction being substantially

normal to the first direction.

In another aspect, the present invention provides a method for cull removal
by the transfer molding machine upon curing a molding, the method comprising the
30 steps of:
separating a plurality of mold plates to degate the molding from at

least one gate of one or more of the plurality of mold plates;



17 JAN 2005 4 Detailed Description of the Drawi ngs A transfer noldin
machi ne and a method for cull renoval by the transfer nDIding1dhdﬂNnngpon
curing a nmolding in accordance with a preferred enbodi nent 5 of the
invention are described. In the foll ow ng description, details are provided
to describe the preferred enbodinment. It shall be apparent to one skilled
in the art, however, that the invention Aay be practiced w thout such
details. Some of these details may not be described at I ength so as not to
obscure the invention. 10.There are ny advant ages of .f.he.invention. One
advant age of the inven?J%gtﬁn%agl?ﬁ%g?netW ’%{ﬁsgﬂgt{: P’Vlﬁ&ﬁ%ﬂnﬁ DR A or ns
cull's. Such cul | sdiaétiohesinglat leabtori @jdetied in HAVRgGePhicSbutthets with! dotdtenoval
i s enhanced by the invention to thereby alleviate production stoppages
caused by renoval of ctid debris. 15 Anot her advantage of the invention is

that the transfer nol dji i des, far_on [ re ejgction pin. In
addition to ejecting a&hgg)ldg,ﬁl %giﬁé;ﬁ lg%sg}é%? %ﬁll IBiarfgc%@ ?elcg(gn ?\g%}{ﬁ?rggﬁe[ hat

enabl e the cull tsprbeabumorgtHeaecadsdiRtticieBahgd fbstah@allyandilabioBe AR

di sl odgi ng froma_nol d plsge conpared with existing transfer nol ding

machi nes. 20 A f uflrogdipn gnd hased geoppriemationefdhe negphi s that the transfer

nmol di ng machi ne provides for automated cull renoval for culls having sprues
fornmed as a result of direct gate nolding. Hence, entangling of such culls
within the transfer nol ding rBri¢fiDacriptioh bfitiedddvingd Referring now to
FIG1, a sinplified %{oaﬁ-sggﬁional iew of ;a transter nolding nmachine 10

i s shown in accor0dRTETGHH ERbedimept ofths pregent iysationemill Bew baagse Bdlynt

inventi ofy Th&chiban gd',ﬂlg nB&hj ' sfer nold plate
12, an internediatégﬁg%ﬁ%gkate iﬁ ank ae%%ﬁgﬁgﬁghtagﬁ%ﬁgp' plate 16. 30

17 JAN 2005 Products that require nolding are conveyed in a throughput

To “Such pr oduct oKl g i fdsbroec oot ity cebRo O B Ry |
di sposed on @&cbriafceAVith & pléferrdd @SddmeIrehdbradedt deltfth; at | east one

ejection pin of which two ejection pins 22,24 are illustrated in FIG 1.
The ejection pins 22,24 protrudes out of a surface 25 of the transfer nold

plate 12 en ej i compound {not. sho s injected from
a nol d p1oétm26 usielﬁ%}'ggf ?éﬁ'g}ie?“‘gffﬁggﬁrezgpﬁ‘ﬁ‘ée@r %?P@Fw&)‘ﬂﬁ‘ﬁ’ear&l?% pushes
the nol d conyiewndd arisilvidve of®kstup abut@Bni 6 efectibh birCéhd MarPerblaRg on the
10 internmediate. . nold plate 14. The internediate nold plate 14 al so has two
t aper ed cavi‘fl?‘g’énes‘%f,@%-l?rhe tapered cavities 32,34 respectively couples the
cull cavity 30 to two nold cavities 36,38 of the internediate nold plate
14. 15 It is to be noted that the ejection pins 22,24 are for ejecting a
cull off from t heFIQ. drish erossédatiopdlaide vidw ofla tapbiedshvity 6£GE iransfendi cat ed by

an arrow 40 upan form.ng | ding with the nmold conmpound. In describing
the pref rre‘Bg@W@dB?ﬁrgé‘fﬁ‘?ﬁIggl'ej ection pin 22 and the tapered cavity 34 are

illustratively used as exanples to 20 describe details respectively

associ ated therewith. Referring nowto FIGS. 2A to 2C, the ejection pin 22
has a sprue abut ndft 459a flhecharvefe msthed formudlabmb2al byttke traistdr thalding or i ent ed
to enabl e digsl ﬁdﬁi f.acull in a second direction indicated by an arrow
54 away fromt s‘#%&gi <1;1’but ment 50. The

25 FIG. 5 is a side view of the transfer molding machine of FIG. 1 showing a

cull removing member;

and

30 FIG. 6A, FIG. 6B and FIG 6C are, respectively, a front view, a side view and

a bottom view of the cull removing member.




25 second direction is substantially normal to the first di reclttjomN igﬁ/
notch 52 conprises a first surface 56 that is obliquely orient'e ¥l e
to the throughput direction (indicated by the arrow 18) of the transfer

nmol di ng machine 10 as illustrated in FIG 2B. The first surface 56 is
~inclined at an angle 57 of about 30 fifteen to twenty degrees with respect
to a longitudinal axis 58 of the ejectiop pin 22 as illustrated in FIG 2C

17 JAN 2005 6 The notch 52 further conprises an end surface 59 and a second
surface 60. The end surface 59 and the second surface 60 are aligned in
pl anes that are substantially normal to the first direction (indicated by

the arrow 40). 5 It is to b@disileddDésdAiptian 0¥ the HRIWREs Upon curing a nol ding
with the transfer nolding nachine 10 has sprues wth end portions (not

shown) that abut AHeansisr meldipgmaekine Bgl o metwdfontull leamorpldytthotrapsfers 22, 24.

Each of such (P onpl enent.aril.y abuts the,sprue abut t 50 and
t her ef ore ha?%g%lpgglﬁ%%gagg(ﬁh@mgg o] mﬁdg@ﬁc . cim%eatgﬁ%g%?mﬁcgmtegber ed
cavity 345 anef theénventich a@\described Iarfie: HNOWh destiiRtidh! 88Si1SRE hiRl 161 de Vi ew
of FIG 3 (ngot to scale The tapered cavity 34 conprises a sprue gate 70

posi ti oned wiesriibe the prferredembeshiment. Brshalhbe applarent tovoneskilled in Hiearigat e

portion 72 hgs, . e s ;M) d co u at remain
after 15 degatleﬁlgg’el é g%&%ltg)éﬁ{l%r%eﬁ %gt%r?gtm%}lgs%%ﬁ%ﬁ%g?%hﬁmeo ite land 76
i s al so i ndi datibdnay natrbealescribed bi lengthfsotah Aot taRBEALe GRVATMtisd. The gate | and

76 has a height 78 of not nore than 0.1 mm Use of the transfer nol ding
machine 10 for cull renoval upon curing a 20 nolding is effected by a

met hod 190 il ustygdedrW : = r ' at step
102, the method | 00 rprgroe\(/:i‘iée sédt%%lté%ﬁgow%éih?/%{no i?ﬁe ?%%ﬁtakgﬁgﬁ%?ﬁ&%ﬁgn pl ate
12, the i nt eisithadithet teansfer dngidiag enatHline fistntstoalle Such enkniraloss likéld tpbrble 16 are

separated. Separat. t he nol d .pl at es , 14,16 degat es | di ng (not 25
shown) from ]lnﬁoeéei Ir}gh a?@ErCBPVglﬁg e’g}i‘ﬁ‘@‘?‘é@' %’S\W‘f‘?‘é‘gn @&SW%Y gﬁe‘il%tet o be
noted that ipgrofittionSRppAsdsaustHBH rdfldval bREWN@LH. 52 retains a cull by
conpl ementarily engagi ng sprues (not shown) that are formed from curing

nol d conpound remaining in the cull cavity 30, the tapered cavities 32,34
and the tch 30 52 of the spr abut nent. 50. .The nptch 72 therefore hel ps
in d_egat{h(r)lg t he c‘gi‘?‘g?fr%i%??tﬁge ?l#gpa}ng_}uon ‘i%aﬁm t%ﬁ%r“‘ﬂl\‘gP%gﬁag@P‘? the cul
i's ejected grosidepfol@fe bNmbheejédtiontpiniTh 84dilioNtd djbding At &M, fishejRtian r ow 40)
using the ejection pins 22,24. Eecting requiresS the ejection pins 22,24 to

be proj ect edPiBu¢omprés features thahenable thelcull st bet formed far casier dsigyptingdiona t he

notch 52 ab e 1.0 . 5. the cull ,is.ejecte ch of the
ej ection pi (r?s{ E,éz'ﬂtd Ség(;gl{léﬁrgglzﬁ%orgﬁmmf%mgmgﬂm@ "J(X?Fgllng ABWH) P8t ¥he sprue
abut nent 50.mddhéneset hod 100 ends with step 108 in which the cull is

di sl odged in the second direction (indicated by the arrow 54) away fromthe
sprue at% nent 50. As shown in FIGS. 2A and 2B, the second direction is

substantially nor gl o T O dlrect | i.ndi . rrow 18)
and based upon orient at iao%ﬁl(t)%gletozréheﬁg}/%hmﬁ g {hQPth{g kﬁgéfg%gﬁl&ymgmnea

provides for automated cull removal for culls having sprues formed as a result of

direct gate molding. Hence, entangling of such culls within the transfer molding

machine is alleviated.

25
Referring now to FIG.1, a simplified cross-sectional view of a transfer
molding machine 10 is shown in accordance with the preferred embodiment of the
present invention. The transfer molding machine 10 comprises a transfer mold plate

12, an intermediate mold plate 14 and a complementary mold plate 16.

30




The di sl odging step 108 conprises pushing the cull away froth? fmuzg
abutnment 50 in the second direction using a cull renoving nenbef. a{b

preferred enbodi nent, the cull renoving nenber is a novable bar 200 shown
illustratively in 15 a side view of the transfer nolding rmachi ne 10. Usi ng

~ the novabl e bar 200, the dislodging step 108 conprises aligning the novable
bar 200 with the cull for the pushing. Degtails of the novable bar 200 are
shown in FIGS. 6A, 6B and 6C. The 20 novabl e bar 200 has a plurality of

stubs 202 that pughg f I rupper porfions that connect
adj acent sprues. SucﬁCtgt}%Eé “ﬁ%mé’é@?%ﬁé%r%gvﬁ%ﬁ‘éé‘y%ﬂ%?@ u{ Vs |6 odges each

sprue from eadkaetl byhe aspruls, dirotgiemt tadsfenmblimethsdeid TN Saéh prod@ 54. 25
It will be ap reciated that although one preferred enbodi nent has been
descri bed in dg‘é’[ea o example, segHcanduriog dies (ot phovay disparedikataparf.ous

nodi fications and i nprovenents w thout departing fromthe scope of the
present invention. 17 JAN 2005 Repl acenent page s 1 4 JAN 2005 C ains 1.
- A transfer nol di ribheteaisfenencddplatd K1 hay:at kast chagjectivepimifdvhidiaind® dia@viony at

| east one ejecti g gljn for e'.e%tli n?eﬁ{e | east one chI off fromsaid at
| east one nof'#® %f"% ejtfjustratqd in F16; F.ekhejeielion pi 2824 aptaudss out of@stfagme |
ej ection pi mghthdd %Eﬁe i npri ses
a notch, sai .d.r]otchalgsgfs(ﬁgélgrp?%ﬁtwergﬂt%%eena ée é?ggggf%gﬁggﬂggﬁg%%@geast
one cul | in 1aixederhitontiameldi poh 26 wsing ftansfeapldngp 28 eTlabtrinsén plunged 28 second

direction bej bst anti al | ormal tqg.sajd first direction; 10 said notch
further co rl{gg?sﬁge %10?41?%’?1) Oé%'p&%?&%lﬂ“ﬁa 198‘1% 1519 %ﬂ‘flgﬁa‘?t@ﬁgt prygedia tge
throughpit diteatiédion nidld pRitgl14.r ansf er nol di ng machi ne and al so obliquely
oriented relatively to said second direction; further wherein said at |east

one nold plate conprises a transfer nold plate, a conplenentary nold plate
and internedi ate | . Lng.at, l.east 15 one tapere vity. 2. The
transfer nol di ng Trr:%c |e§lég%%te%?°§%i H]pdﬁ IW%? ﬁ?sﬁwgé?ﬁfr?f{)?ag'ﬁleﬁggﬁﬁeTh%orrpri ses a
second sur f demeredsavities SeBadespectivete chiglddghebulDastly 30 t8 b o1 cavitied Pl ane
bei ng SUbStﬂ'{yr{jéal ?1’ normal  to said first direction. 20 3. The transfer

f

nol di ng mac theanigripediatemeldlae ddch of said at | east one tapered

cavity hgs a gate angle ranging fromfifty-five degrees to sixty-degrees.
4. The transfer nolding nmachine of Caim1, wherein each of said at |east
one tapered It is to be noted that the ejection pins 22,24 are for ejecting a cull off from the

transfer mold plate 12 in a first direction indicated by an arrow 40 upon forming a
molding with the mold compound. In describing the preferred embodiment, the
ejection pin 22 and the tapered cavity 34 are illustratively used as examples to

20  describe details respectively associated therewith.

Referring now to FIGs. 2A to 2C, the ejection pin 22 has a sprue abutment 50
that comprises a notch 52. The notch 52 is oriented to enable dislodging of a cull in a
second direction indicated by an arrow 54 away from the sprue abutment 50. The

25  second direction is substantially normal to the first direction.

The notch 52 comprises a first surface 56 that is obliquely oriented relative to
the throughput direction (indicated by the arrow 18) of the transfer molding machine
10 as illustrated in FIG. 2B. The first surface 56 is inclined at an angle 57 of about

30 fifteen to twenty degrees with respect to a longitudinal axis 58 of the ejection pin 22
as illustrated in FIG. 2C.



25 cavity has a gate | and. 17 JAN 2005 Repl acenment page 14 JA%IZ%P% 9 5.
The transfer nolding machine of Claiml, wherein said at | eastl brdN 2805
internediate nold plate conprises has a gate portion with a gate depth for
excess mold compound. 6. The transfer nolding machine of Caim1, wherein
said transfer nolding machine 5 further conprises cull renoving nmeans for
renoving said at |east one cull. 7. The gransfer nol ding machine of C aim
6, wherein said cull renoving neans conprises a novable bar. 10 8. The

transfer nol ding i ' . r.el i abl e har .conpri ses at
| east one stub. 9?H§?ﬂ£§ﬁ%gmﬁ%?béﬁﬁ%m%gﬁigﬁgﬁngye§9g$§ﬁ§?%ﬂl,ﬁﬁﬁﬁF “machi ne
upon curing &hereddiiungee Shbntl the sband corfvel G 42¢ aligiRdsh pREethat 86 separating a
plurality of rgoég.alates Io egatﬁgsaid mol ding fromat | east one gate of
one or nore S ERIYSHRUMA! forthe Gyst gieciion (ndisateddyyahe prgv40)-| east one cul |,
associated with said molding, in a first direction using at |east one
ej ection pin having a sprue abutnent with a notch, said at |east one
ej ection Pin bei nY 1ntodsgiotadgtiatve quill fatmédarin cariag afmalding withuhatrbtsferof ol d
20 pl ates; ang 1isIo inﬂ)gaid at Lﬁgft one c§%l | n a1§econd di rection away
from sai d spPac ¥hUrHER: IV bay sprues pgthendipogians gretishowe) Beirdubihe SBIUEy nor mal
to said firsibuthe@aoldTeadet hasietionans 2758 MH2h bPRichendBbflioRot chi 25
wherein said notch further conprises a first surface obfiquely oriented
relative to RMemeraplitabuisteesiranatofmentisd and dinséfere asloppogngmatttieseo and
al so 17 JAN. 292 @gplacenent page 14 JAN 2005 to obliquely oriented
relatively to salg Second direction obliquely oriented rel atively

10

Details of the tapered cavity 34 and the mold cavity 38 are shown in the
cross-sectional side view of FIG. 3 (not to scale). The tapered cavity 34 comprises a
sprue gate 70 positioned within a gate portion 72 of the mold cavity 38. The gate
portion 72 has a gate depth 74 for excess mold compound that may remain after

15 degating. The gate depth 74 is not more than 0.2mm. A gate land 76 is also indicated
at an end portion of the tapered cavity 34. The gate land 76 has a height 78 of not

more than 0.1mm.

Use of the transfer molding machine 10 for cull removal upon curing a

20  molding is effected by a method 100 illustrated with the flowchart of FIG. 4.

After starting at step 102, the method 100 proceeds to step 104 in which the
transfer mold plate 12, the intermediate mold plate 14 and the complementary mold
plate 16 are separated. Separating these mold plates 12,14,16 degates a molding (not

25  shown) from the sprue gates of the tapered cavities 32,34.

It is to be noted that in the separating step 104, the notch 52 retains a cull by
complementarily engaging sprues (not shown) that are formed from curing mold
compound remaining in the cull cavity 30, the tapered cavities 32,34 and the notch

30 52 of the sprue abutment 50. The notch 52 therefore helps in degating the cull from
the molding.




i i ion; 10. Th thod of Caim9, wherein i d

E:Iiosisgijgi ﬁgcg?gpdtgﬁgn 225 t he st 2pn§f gushi ng 5 said at |east S‘(a)'z]el%{]lwﬂ%way
fromsaid sprue abutnment in said second direction. 11. The nethod of Caim
10, wherein said dislodging step further conprises the step of aligning a
- novabl e bar of said transfer nolding machine with said at |east one cull
for said pushing step. .A A .A& A&n_. A[. A A?. Ar. Al . AY% 7M! kJ3[ }
e} xsnid_Z] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] Thdreatcgahe aﬂlms]ecjé&@@dt%&})%k GRIE T GHiC Ao (itikcatld by
kJ} xsni d_Z] ca] ca] ca] ca] ca] ca] ca) Ca]ca]calc
a] ca] ca] ca] caT@HPEV 0 aping Hesi ectionalinsd 6. Ejdcting oapired thelejectiprpinsa).24! : M P
Ly LDz as0 AR et o1l e ALEAL SRl Bl RIS RLERL Bk SRk abeal cal ¢
a] ca] ca] ca] caﬂowa]ﬂmbpaﬁrﬂceﬂﬁ.lArsthemﬁﬂ@8jk&%3,%%8}r§§§%fééﬁ&5@é§§§9@666E7} xsni d

Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca) ca] ca] ca] ca] ca caj ca] ca] ca] ca] ca]
ca] ca] ca] ta] ttinugsdapbutdp @e?PE?iMS@h@WB; Sreosiutment 505;
;. <><<<=S=====#>=>} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal =>>>;
??7888' 9t 999/ : ?: :Tl;l€‘>meth0<(ij 10(]) ends with st]ep 108 in]whi]ch tlie cu]ll is ilislo]dgeci 1(1:1 (’j’{heC al ca] cal ca
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abutment 50 in the second direction using a cull removing member. In the preferred
embodiment, the cull removing member is a movable bar 200 shown illustratively in

15 aside view of the transfer molding machine 10.Using the movable bar 200, the

dislodging step 108 comprises aligning the movable bar 200 with the cull for the
pushing.

Details of the movable bar 200 are shown in FIGs. 6A, 6B and 6C. The
20 movable bar 200 has a plurality of stubs 202 that pushes a cull at, for example,
runner portions that connect adjacent sprues. Such a pushing action provides a force

that dislodges each sprue from each of the sprue abutment 50 in the direction of

arrow 54,

25 It will be appreciated that although one preferred embodiment has been
described in detail, a person skilled in the art can make various modifications and

improvements without departing from the scope of the present invention.
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TS} hemdC @ 100(;{?@? off f(rom said at least one mold plate in a first direction, each of said at
5 least one ejection pin having a sprue abutment,
wherein said sprue abutment comprises a notch, said notch being oriented
to enable dislodging of said at least one cull in a second direction away from said
sprue abutment, said second direction being substantially normal to said first
direction;
10 said notch further comprising a first surface obliquely oriented relative to
a throughput direction of said transfer molding machine and also obliquely
oriented relatively to said second direction;
further wherein said at least one mold plate comprises a transfer mold

plate, a complementary mold plate and intermediate mold plate having at least

15 one tapered cavity.

2. The transfer molding machine of Claim 1, wherein said notch further comprises a
second surféce, said second surface being aligned in a plane, said plane being
Substantially normal to said first direction.

20
3. The transfer molding machine of Claim 1, wherein each of said at least one tapered

cavity has a gate angle ranging from fifty-five degrees to sixty-degrees.

4. The transfer molding machine of Claim 1, wherein each of said at least one tapered

25 cavity has a gate land.
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7. The transfer molding machine of Claim 6, wherein said cull removing means

comprises a movable bar.

10 8. The transfer molding machine of Claim 7, wherein said movable bar comprises at

least one stub.

9. A method for cull removal by a transfer molding machine upon curing a molding, said
method comprising the steps of:
15 separating a plurality of mold plates to degate said molding from at least
one gate of one or more of said plurality of mold plates;
ejecting at least one cull, associated with said molding, in a first direction
using at least one ejection pin having a sprue abutment with a notch, said at least
one ejection pin being associated with at least one of said plurality of mold
20 plates;
and
dislodging said at least one cull in a second direction away from said
sprue abutment, said second direction being substantially normal to said first
direction and based upon orientation of said notch;
25 wherein said notch further comprises a first surface obliquely oriented

relative to a throughput direction of said transfer molding machine and also
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10. The method of Claim 9, wherein said dislodging step comprises the step of pushing

5 said at least one cull away from said sprue abutment in said second direction.

11. The method of Claim 10, wherein said dislodging step further comprises the step of
aligning a movable bar of said transfer molding machine with said at least one cull for

said pushing step.




