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In order to solve this prcblem, the largest possible casing
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the amount of waste will be greater than the amount of material
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thermosetting plastics, therezis no simple way of re-using them. If
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" stroke of the plungér is required. This leads to complications
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movement, the plunger has to transmit a very high force in order to

inject the plastic.

35‘ . Because of the presencé of the opening or the movement of the
plunger completely'oﬁtside the plunger sleeve, an appreciable tem-
perature difference érises between the plunger and the plunger
sleeve. Because the ylunger is colder, problems arise in liquefying



2 the tablets. A further disadvantage is that if a machine is operated w th
various moul ds where, for exanple, a larger or smaller nunber of injections
i's neces%??smpWe pl unger bl ock together “with the nould 5 ¥

i nterchanged., teg@t 4 983 110 discloses a nould which has an elongated

di stri bution caV| y and rows of nould cavities |ocated on either: side.
There is at | east brféz'ﬂéﬁ“t Bésadvantage Asuthatcafia imashinehisdonexated withf

moul d cavi t i efaribhs!isbul8f Sieter £k rasmm f EOMJ& 0 smaidbstﬁwt.-l ep
cavity nust betr&ngoitedfromth 5 g/ "8% %‘H‘?"GCOH row in order to
encase the arf&f ot (IeGesIATY . Hhe RIBggRT Bl9 F Yikhsthe mould 1 oyung
to be i nadequatse lm:.ptamhangedind I eads to rreterl ng difficulties and/or
errors in encasin A e h n r ets
can be 15 | aceds ﬂt ?éosﬁgét)ndd‘sj&é %aéa{%fl?.a#n ﬁ% B, g?%%fgt igéstracts
of Japan', v J-St{@utﬁeﬂ Witx/am rp9s0of amauddhorvididsi lenaged aen wither

di scl osed forgsan] ofdr@9ik Né©® Yea¥E &{e mhst&&%%@%d@&%@ﬂ&@@%kﬁa one
another from an el on- gated .distribution-cavity. A sihgle rectangul ar

plunger is ufdgRr Pwoet moyldy cayiting.e. 1P+fitP17€s'tF%t ertginpting, fred o the gpan' |
vol. 9, mo0. 2AGtributien davubptmmm Bevtﬂayssbmaaeﬁtdmettneenxtswrémm @he moul d

cavities is % t}%g in o@ﬁeplt%s%ra% Q%' ta"tf“ging’grlg& 3'dnt19 the c“ Stél bution

cavity in a r on perpendicu per pgn’al cu-
lar to the dlmﬂmm ofi this type | is dannd e dieainddequete den prackioehendir awi ng

that the tablighgs Q.roemﬂ&iﬁ!j’tdif?iéﬁ%i@%xﬁé 65 S2EbLe ia%casifg{ ati.vely |ong

peri od, which leads to warm:ng of said | et's -and the ons t he
hardeni ng reacti orft #fj SFatedoin (Whis prkerht that preATmETe ftaélﬁ%ﬂ c8ACcPe on

occurs i1 t hglessd dhl exd emgng'slaeatmhst@vagy wi | then be exposed to this

heat for a prol onged, perj thelntllatlo s station dit is

necessary to cI-ea%“tﬁg rﬁoﬁ%@ #ﬁté??ﬁl % R 1ol 'of_'.sst'hé“’prgi'eﬁ'?’&

i nvention is 1980 avaimkthhé dldsadseﬂlattagesaxzéeﬁiscm&amweuaadtm pntwi de a
met hod with %ﬁg hoit %ul&etgwgéies lQI:atJ&e obﬁégﬁesones aﬂgthé? %@gm Jrh%&oz':s to

say the tablets remain -
gated distribution cavity. A single rectangular plunger is used for -
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In the 'Patent Abstracts of Japan ’ vol 9, no. 226 a dis-
tribution cavity located between two rows of mould cavities is
described, the plastic tablets being fed into the distribution
cavity in a direction perpendicular to the plunger and perpendicu-
25 lar to the distribution cavity. It can inmedi_ately ‘be seen from the
- drawing that the tablets are ‘present in the mould assembly for a
relatively long period, which leads to warming of said tablets and
the onset of the hardening reaction. 'rhis leads to substantial
problems if a nalfunction occurs in the installation 'rhe tablets
30 . will then be exposed to this heat for a prolonged period while the
installation is stationary, and it is necessary to clean the entire
installation.
" The aim of the present invention is to avoid the disadvan-
tages described above and to provide a method with which the feed
35 of the tablets is optimised, that is to say the tablets remain
" outside the heated enviromnent of the mould as much as possible and
for as long as possible. _
This aim is achieved in the case of the method described
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production process. can be appreciably simplified, whilst, by vary-
ing the spacing-betwéen the tablets, the amount of plastic waste
can be limited. -
This implies that the length/diameter ratio of such tablets
is preferably between 1.0 and 2.5. |
25 , The tablets are preferably fed via the side of the preferably
' closed mould, the plupger being in the opened position. This
implies that the feed path is executed completely separately from
the plunger movement.
With the method described above, it is possible continuously
30 to hold the plunger of the plunger means and the plunger sleeve in
' continuous engagement with one another, so that optimum heat trans-
fer takes place. Since, according to the invention, the tablets can
now be fed horizontally, there is a larger surface which is in
contact with the distribution cavity, as a result of which heat
35 transfer can take place more rapidly. As a result of the higher
temperature of the plunger, rapid liquefaction of the tablets is
" also promoted, as a result of which there is an improvement in the

overall quality of the casing.
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With the construction according to the invention, it is poss-
ible to construct the plunger means such thaf-they are optimum for
the sole remaining_task; i.e. forcing out the plastic. Because it
is no longer-necessary'to take account of transport of the tablets

in

t_he

F% $c(i: g:s‘a?t?glgl unger means such that they are optinmum
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effected by the plunger means by take-up of the plunger, it is

possible to construct the plunger means with a plunger of elongated
shape. That is to say, 'instead of a number of circular pluﬁgers
located alongside one another, as is known from the - prior art, a
single elongated plunger which can be driven by one or more plunger
rods can suffice. A plunger of this type is_p:eferably-of rectangu-
lar construction. The consequence of the use of an elongated
plunger, i.e. a plunger which extends over essentially the entire
surface of the distribution channel, is that it is no longer neces-
sary to change the plunger means when chanéing the mould for a
mould which has a larger or smaller number of mould cavities. Only
if the plunger sleeve is connected to the mould to be changed is it



shape.” That is to say, instead of a nunber of circular plungers 30
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cated e L he RBE T, thalsldudd Uil 2 1 XE0 Lo Lhe frame 1 The
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integrated circygl J& rawquu@ggmgwal Iy, and for injection of plastic
around said integrated circuit are arranged in both the uPper nmoul d 3 and
t he . In Figs. 1 and 2 the frame to whi mould 2 is
. . movably attached is indicated by 1. The upper mould 3 is firmly
20 fixed to the frame 1. The drive for lower mould 2 is not shown in
more detail and this drive is generally known from the prior art.
Mould cavities 10 for accommodating an integrated circuit 15,
shown diagrammatically, and for injection of plastic around said
integrated circuit are arranged in both the upper mould 3 and the
25 lower mould 2. Such plastic is fed through injection channel 11,
which, in turn, is connected to distribution channel 8._ Plunger
sleeve 5, in which a rectangular plunger 6 can move upwards and
. downwards driven by plunger rods 7, is located above distribution
channel 8. Part of plunger sleeve 5 is arranged in upper block 4,
30 which is also provided with heating means, which are not shown.
Plunger 6 is provided with peripheral grooves 9, which during oper-
ati—t;tx- will become filled with plastic and provide a seal. The
remainder of plunger sleeve 5 is arranged in upper mould 3.
The tablets 9 are introduced into distribution channel 8,
35 with the aid of device 16, through a lateral opening 20 made in the
upper mould 3. This device 16 comes into operation when upper mould
3 and lower mould 2 are closed with respect to one another. The
device consists of a support 12, on which an elongated spoon 13 is
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sure and temperature, in mould cavities 10. _Because plunger 6

remains continuously in contact with plunger sleeve 5, optimum he,a_t'
transfer can take place. In the embodiment adcordiﬂg' to the draw-

ing, operation of plunger 6 is effected by means of jacks.
25 If a product subsequently has to be encased for which a
| smaller amount of plastic is needed, it is necessary only to
re'pléde lower mould 2 and uppér mould 3 with the new, appropriate
mould cafr:i.ties. In'-general, universal sleeve 5 _will then likewise
be replaced, because said sleeve forms part of the upper mould, but
30 _ plunger 6, which is likewise universal for every application, does
If a smaller amount of plastic is needed, it is then possible
to use a smaller number of tablets 9. These tablets can be arranged

a small distance apart '
35 ' In this case, the empty space between the tablets can be
" reduced by prov:.ding the distribution channel 8 with constrictions

18 (see Fig 3). '
Although the inverition has been described above with refer-
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wth the new, a gpéﬂéd j I Uty I
will then Iikew se Ee repl ace mﬁﬂcaﬁggéggl gtgl%gg or ?sn %gétaéao sﬁe upper
nmoul d, but 30 pripdied 'hpktoR jtyansiesiy séhﬁnﬂ'@?g?al angr rlyagexr sleeve
appl.ication, doe&ua@h asRabl éa b&ar Qﬁhaeaﬁethf haveés " I0RI intFodabedf intbathé C
is needed, it is then possible nal | & nunmber of tabl et g These
tabl ets can be FYRAGEF° g Eﬁ’(‘,eﬁ‘&pﬁ?‘f d ig open. The °Fﬂe'i

the enpty space mmaricthétﬂzabimestwnibetm&maah;eqsrm @m@p&hé ho:i-
di stribution chapys r 18 emaghg h

i nventi on has been éé%cﬂ%ga%%eéﬁ%ﬁéﬁgfe#&e eng%attgﬁ% etrre
enbodi nent , 19 t rREerheatednberizeatAtl¥hat nunmerous nodifications can be made
thereto WIthOth goi ng outsi de the basic concept of the present invention.
For instance, it is possible to arrange the upper nould so that it is
novable. In the case of such 5 a so-called 'bottomtransfer', the

pl unger and pl unger sleeve remain assenbled and the tablets have to be

i ntroduced into the plunger pot fromabove when the nould is open. The
essential char- acteristic of the invention is that the tablets are
processed hori- zontally instead of vertically. This neans that the pellets
are 10 pre-heated horizontally. 8 Anended Clains 1. Method for
encasing various 'lead franes' which are pro-



vided with |ntegr ted CII‘CUItS and -arranged in two rows of nould 5

cavities of a nmodl ‘ét ed opposite one another, com prising . °
i nt r od (Y@ PHFROBT at I Iet of spI astic materi al ?WWﬂobﬁgat ed .
di stribution cavit en s§| d rows nelting and noving the nolten
material of said tablet fromthe dis ion cavity to the nmould cavities
usi ng a singl e d.oNgthoddd £pt L@Rasingl rariowshdilaad cirases' which tdxmt preever al

tabl et-s arv&de&"tﬁ dmtaarﬁt&f c‘ib:é&fé(?lb%ﬁ‘l O%e:‘%%éé Y02 k@8 dndhy E%i‘é’@%&h 'S

essentially para ongitu 't ne thereof, sard path

conpri si ngofnaopenld iwhdchearry locatel aRposite onesARRENREy B elsing A d

El5ungels SP1astic ?ﬂﬁerh&l N@no r\inyt eia@adeunt‘l aestﬁlbhtiablhei\?dyavn:daefamt ﬁl aced.
pd according.to O ai - wher e fee e

pl astic natbggﬁﬁ“ Pt TP1R -sﬁq'l"ﬂﬂt nmaﬁﬂht'% f tt§8§ e, gﬁrt%i Tious

t abl ets ondieh taavitheootine mould cht'ihodswxg:er sliug;etphﬁlgermwhardlethe n the

free space t ablg &an Si 84 %;

4. Met hod %(%g%%%ﬁﬁgt g%ngg)o?{:@he p:rlg?%h e%rgl'n‘%gt ere| n t'hnmiﬂgfabl ets
are stan®afk Plaégiq! fablet|is fediplopg a PFEM which as| esrpnsidflynPerr ratio
bet wegg 1. Qeﬁ&ﬂ:u&a? to'5 m%&fk@étﬁ&?@tdhaﬁeﬂeﬁtoﬂﬁ Qfe bi'&:dé&eﬁﬂi'é%%eﬁl ai ns,

wh h di bl Y h d
ocor i ng F58EHe POFETIRG BF ot S CRBHIAL B Ane L ShAcHAGae

conpri se atityeast one plunger and a plunger sl eeve and said plunger and

pl unger sleeve are us| y, eng t anot
Install ation for% eﬁ%gﬂsﬁgnégggﬁg‘gsa CJ'adm P %ﬂgé‘é} éﬁ% Qeg&' o gkr%ow ded
wi t h i nt egpiesticcimaterial ain@tvatthangmriimm msﬂstsofcqmaisﬁmahamm of a

moul d ywhi CRagidusl easlle®d SHePeftdretREStREPLI her, com prising a divisible
nmoul d havi ng an _el gngated di stribution’ caV|ty 8 rranged bet ween the rows

of nould cavitids M8 RIFIFRT ctDnladfotdae Whe ofReeoSPRRRE pul d -
Fgrt)s | \?Vh pbﬁmbéltadtm thbPet35can Heeﬁﬂpbd(hlzﬁn’goﬁmﬁhﬂmaheﬁﬁfll unger means

7 1ch plynger ans_are equl orcl out romthe . .
di stribution Ca\'él t ?°a°§d"'t'?ct quT’ %gn TRABF o (*EEPR t herei n

and render &be| i ¢abliats ae standard cyl:.ndrical tablet_:s having a
20  length/diameter ratio between 1.0 and 2.5. |

5. Method acc'oz;dinq to one of the preceding claims, wherein.
the mould comprises a divisible mould.

6. Method according to one of the preceding claims, wherein
the plunger means comprise at least one plunger and a plunger'

25 sleeve and said plunger and plunger sleeve are held continuously in
engagement with one another.

7. Installation for encasing various 'lead frames which are
provided with :.ntegrated circuits and arranged in two mould cav-
ities of a mould which are located opposite 'ona another, comprising

30 a divisible mould having an elongated distribution cavity (8)
arranged between the rows of mould cavities located opposite one
another, wherein one of the mould parts is provided with a recep-
tacle for plunger means (5-7), which plunger means are equipped for
forcing out the plastic which is supplied in tablet form, brought

35 into in the distribution cavity and rendered liquid, wherein feed
means (16) for the plastic material in tablet form are provided,
characterised in that the feed means (16) for plastic material in
tablet form are arranged alongside the plunger means and equipped

L
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characterlsed in that feed neans (16) for the plastic material in tablet
formare prWP8¥R8Tomprising a |ateral opef |ng (20) arranged’céquﬁé t he

2 d feed means TeFop BaRdg et AigpEt steciiy it GEe Gin ofiaetRE mipoR
sai eed neans Pe

in tablet form cﬁuse:ibtgtzage:avatnd ailona athaldessmtbauropamael ytoa e dongirat h
essenti al |y par aljaghat Q',etngf 'ﬁ%' bedpna éngﬁﬁﬂu%#ﬂ Q%v?i‘:;{ ac'ﬁﬁeﬁ? apuawn

cavity, said open- I ng ErOVI In t recep er
nmeans wherein tH& HP%‘H“I B%H-ﬁtanc Wa&msﬁ?daﬁh%ﬁgbﬁ’eﬂx‘?ﬂ?&ﬁ%lm(%)
extending 1@ fidedt disrebeth dErdfet taleps. t he tablets. 8. Installation '
according to Caim?7, erei e chan strlbu cavit

contai ns constrictiorfs W? ﬂg{ et Eg?? g@ﬁ?r t ntPeE Sgﬁoﬂﬁenw
wherein the pl urtgerdtatamhumupcavseya:mnetmsgebmtrpd:umgeru(aa) which is
driven by 15 - al | &astyag libgeactathibd) codCialfes bl @, PlviagEln Shieve

(5). 10. Installatlon accor Ing to one he precedi n eln the

feed neans (16) PAPRIRN) BRI GOFRRLSE| aft RARRIRARS (RIsngeR) (6 et"§i¢'h h i drivenl by

cavity (8) 1ion a ati Dedst Bﬂéffpiﬁhﬁi: rdd -(7) pdrdhhgdd Qﬂ@@@ﬂiﬁknﬂé&eom of
Clains 8-10, V\/nerelnthe2 P{%g@ ans.are arra ed in chlne
part (4) in the vicini%ryIBfeatg ﬁBuF‘EI ep T“Tgatq 8?1"5'

accordi ng to onevhetein hesféedl beanahdné) mﬁeheqpﬂppagefomma&r@onprim tab-

el ongat ed sl eeveﬁegg)u[ %e gg@]@@ﬂé}{}? tﬂ‘ea%qﬁgry,p&@ﬁ]e‘t n the plunger is

al ways in contac over e per1phé pl unger sl eeve
(5) in every positioril. B:stamtg‘,pchsndmcm ¢inagetf Glains GHQ’EI shereig- e

pherein thaspl ggﬁgﬁ%& RO laPe WAAGADIIY tet Achitie! Port’ QU PVAN tndTVlcdnDly ¢
of the relevant mould part.

12. lastallation according to one of Claims 8-11, wherein the
plunger means comprise an elongated sleeve (35) for accommodating
the plunger, wherein the plunger is always in contact, over its

20 ‘entire periphery, with the plunger sleeve (5)'in every position.

13. Installation according to one of Claims 8-~12, wherein the

plunger sleeve is detachably fixed to the relevant mould part.
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