; €3eQW?Q 6671 ; *<@6v?T? 1 RESIN MOLDI NG MACHI NE The present ipvention
relates to a resin nol ding machine, nore precisely relates to 8 tesin: 2003
nmol'di ng machi ne, in which works are supplied froma work supplying section
to press units to nold, and the nol ded fgroducts are conveyed fromthe press
units to a product accommodating section. In the resin nolding machine, an
upper die and a lower die are relatively noved cl ose and away. Wrks. e. Q.

| ead frames for ICs, LSIs, diodes, are no%gh&ﬂggﬁgéhe | ower dwwmmmmwmmumm
dies are closed to nold the wdtESIN;MQLPLN vent i onal g
machine is shown in Fig. 12. Wrks (lead franes on which | C chi psvfgere been
nount ed> are accommbdated in a |l ead frane supplying section 201. Resin

tablets are achoiMpAAl&t: | thieAEDle!r SHRDLYI 09 S°FLLON ROPAIAY SRACRERD,

nunber of the Tead franes are supplied onto a tab rom
suppl yi ng wed | Preciide 1y Nee NiEdS 1t Of a t FEs 118 aflo [ d BE SmESH1 €6 pOoid Swh PcRUNber
of nol di ng sections 203 of the nolding dies. Prescribed nunber of the resin
tabl et s averissippte eshepl Ded fadthea Whek nswipel yDiig t Sect Bshntd apress
corresponds to nunber of pots in the nolding dies. The |l ead franmes and the
resin tabheitss dio theld abdrd drlee phekded uprodidctonaey econveyed fiodni blgedi es
by a | oader (not shown). The |ead franes are, nolded |n the dies with the
resin. AfRESSSoh by, Lot P ?ﬁhﬁﬁ%ﬁmWﬁgéhl%%v%e%E%ﬂnejected fromthe
dto ad sectio un|{ oader 205.

D oosed et o tlhe WSa R NEYTInS Tfcihe: A8 SESE TSl H Ol GREE o0

t he' di su r.esl . r C t ymgg t | o r 2 ves in
a space %ﬁ%\ﬂ%ﬁé %%ﬁ%@%ﬁg&é{d ~811$§é~?~§%1 1~ 20 ‘gggyngd’tﬁggf 6Wg§a i e which
have beensopeaedsoR £hEaANGETL0GIPEAEDE 4R: GRERIEEAS0k| €RES] BRéti BPef aces of
the dies. In the case of nolding another kind of works, the resin nolding
machi ne nilsén bshahdl ¢y stoOppbssed s hold hielngewd Rles nvl €h ngesest i ons 203.
And the | ead frame supplying section 201 and the resin supplying section
202 nust be chamyeweichonh hgresin meo hdingwonkehimeriseshowm theFtasel dt
cleaning the nolding sections 203 with nel am ne resin, exchanging the

nol di ng S&tkonsl e ernych ete chipe have nbaen dregnkedhi agenust be

whol Iy stopped. Jo restart the.rgsin noldipg, machi ne, aft cl eanji ng or

mai nt enaréiomiodalied g 1959 e Tep] ViRArerar toR 491 ¢ HSRbiidi ng di es
reaches f ] .le e f J ficienc
miet be 1ouRtet o R BTSRRI coubfLYRRY ST OFRR " o 4
wor ks by i : t j i 0, u
unbalancéﬁﬁ%ﬁgﬁg%%%. me Séftﬁgégyééﬁggﬁ%§§éb%P%sggﬁ%gi?éaﬁégs ?n£$%£ecase
of mass prEMlutd@thé NEed®! £l dé@Sp gbgeleige 200, heR¥YnufiBettofs
difficult to handle the dies and to make the dies with fixed manufacturing

accur acy.therléwmi , frpmdds tyoofesphend®| de dhymbencdf mabdbhg beeft kedsi a0Bhe

| arge dies. To uniformy nold the works, a resin nol ding machi ne was

di scl osedf nthiapemkdingad bes . FAreserihedtnenhppr 6f-Bigoreghe tableataol di ng
machine has a plurality of press units, in each f which dies are capable
of ol di o f%%é)?%%ﬂ Qr%%%%eiHT%%en%mPQYn%PCQQ?e?eﬂ%ﬂEF??i?F% di es

can be STELL2GAI N LEDE " of otk o B B0 [RIN) 261 4L it Pedded

frames and the resin tablets on the table are picked up and

conveyed to the molding dies by a loader (not shown). The lead
frames are molded in the dies with the resin. After molding,
molded products, which have been ejected from the dies, are
picked up and conveyed to a degating section by an unloader
205. Disused resin is removed from the molded products, then
the products and the disused resin are separately collected.

When the unloader 205 moves in a space between the upper die
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~'~,~~'~~ LGA03 3 However, in the resin nolding nmachi ne diSC|OSﬁdLimeh§

Japanese Gazette No. 64-6539, the dies are small in size, so all ayout™ 003

the resin nolding machi ne nust be greatly changed when additional press

units are attached so as to increase amgunt of production. To easily

i ncrease and decrease the anount of production, a resin nolding nmachine was

di scl osed in Japanese Patent Publication Gazette No. 7-32414. In the resin
pf sets of noldin nits, each o an

| di i , | lit , ich
o P orBEdLhRe Lober drevhPinetavechefe pRoHelri borloaatEoRahl oEnEhe 4

base of t iy ' ( Lh. £ hi ucku amount of production
can be adﬁﬁ%@%%gtyg%$?§2%$ﬁ% %%égéﬁgpﬁ?%%étﬁé %D?d?ggsﬂnits. However, in
the resin nol diporRBCLASE &f SRbPEEAG! AnbPRedaRPAGSEr REBkES DRe FedZAld,
routes of a |oader for supplying |ead franmes and an | oader for collecting

nmol ded prdlding aiechbapentisveby whobhgest oppeadclosadetof chArgaotleng
units, which are seriesly connected. Wth this structure, it 1s difficult
t o exchameldibhgi sgckeans 0A@3 of Andhethel téad findme supplpingpaectibe @0ldi ng
units. Further, a large area nust required when nolding units are seriesly
connect elendrthasseptndsepp bying nseakleon A8 apunbl Be nghanged naceppdmngn

c drjven clanpi ng_nmechanism securely, cl anps

ngFméfksggegﬁggﬁé%ﬁ%gékgédé33£§8¥p bre hﬁtc? gifif1 e ﬁ%@é?iaﬁ%eam?ikhggerh
caual r v s prend A8 R Tt FinPader SRFR. Bk eBBrdTnbc: (B floldfadence 1o
Fig. 13. ﬁgﬁ% i i gak - ! i R8>
m%?ch a I%§€$f$|e %% @EQP?Qgﬁgm% éél%?%Fguﬁﬁ%egﬁg%gﬁygpéf?arﬁégﬁ}ﬁg~~;2P~

r“~" ~ 5 mhstShe ko [Pt s € . THeréseast eEh8EE830h SHd 1 Mh§ hmbaRiAe
plurality of plungers (not shown) vertically noving in pots in the | ower

di e 304, aSterovleening dhenabrbdhaned at b Blkes Thboubvabl ehphas einBOb has
a plurality of holes 306 in each of which a plunger holder 307 is provided.
The pl ungeempetatense 307 the mebpieyidety heachdy pndsEuxedegtial i zing units
308. The pressure equalizing units 308 hydraulically egualize resin

pressur e PReakerpbred penperataes ur 2o Jywanfachgringt efSbglenps Mesksbean
be equal ly nol ded even if anobunt of the resin tablets are not equal. The
pressur e %%%%ftzing units 308 are slidably fitted in slide grooves 309A of

an attaching t : e i zi pg; Ynj n,. Qe pul |l ed
out toward frg%$.§?gg§t%ﬁg %F?%ﬁ%iﬁgu%f%§geg%9 %g %gn%%é?ggﬁ?ggatpransfer
cylinder Rdid apdresPeP! @sPhg Yy ef bl CakAMp IBY | Bloh8N1i8YI 88t PdAs 340t dpe
transfer cylinder 3Z1"is vertically noved by a platen cylinder 312. Wen

t he pl at efioay | didet o 3d2ba banoeé de Lpwpi Ay . t Kempi gssthe &feal cahngtubet s 308,
which are attached to the attaching plate 309, is upwardly noved together
with the esedsparttyllydein3the eysehvf massonrodhe pﬂnngéhg,mﬂhﬂthgare

connected_to the pressure equalizing units, 308, gxgrt |ted resin in the
pots to s&hes tBuak dbeal#rygesandnbeavyayse 1esifrel fﬁﬁa@ti keebradéa hhe

manuf actured in total, lipe, Ln whic L.re bhonding anpnd resin nolding are
exeout ed. 4Les 17t b8 eke) Bt hatnihEhof  Erd UBeaRPACERE] BnArBBRACE g
cl ass 1009111«1%&5% %ﬁ%gg{y 8P b holded! bFEEGILE OchiNBY Cfle | FG8UBhSLA
i ncrease qual'ity’o )

large dies.

To uniformly mold the works, a resin molding machine was
disclosed in Japanese Patent Patent Gazette No. 64-6539. The
resin molding machine has a plurality of press units, in
each of which dies are capable of molding one or two lead
frames in one molding cycle. Namely, the dies can be small and

light, further the dies can be manufactured with fixed

manufacturing accuracy.



However, in the resin nolding machine shown in Fig. 13, resin chips or
dusts 313 are piled in the vicinity of the Art,.. 01 f'.; ,(l1~ﬁﬁ3?3703
pl unger hol ders 307 and on the attaching plate 309 through the holeé'édg;

If the resin dusts 313 invades into the $lide grooves 309A, the pressure
equalizing units 308 cannot exchanged. In the case of manually renoving the
resin dusts 313 by cleaning neans, it is difficult or inpossible to insert
the cleaning neans into the transfer mechani sm because the supplying
section, the pHeyeveritsnakbet ResapcBAAEIRLI Machipei dasalesedt agr &by
assenbl ed. By the jntegrated sf{ru e, |t i.s also difficul.t to repair or

cl ean theJEP%ﬂﬁ?ﬁgbﬂéﬁﬂéﬁi§ﬁrahé'gﬁgbdrFb?nalﬁﬁaﬁgeoﬁm?hz tPafdfEr SO a
mechani s Verh cresinaml d rachi e [ ' machi ne
mst be. whatPyCePE Es. HgibcRbTa TRy haBKTRE hiSe banareakl TRl
out from yRench8antisa P}egysthﬁs'8§éahf€5chB§r§o'QbotéfEﬁErbﬁﬁe
overhauls. So it is trouble sone to carry out and install the nmachine for

t he over hambuntusfhprodittisnbad to open the clean room for overhauling the
resin nol ding machi ne because many dusts or particles enter there into. In
t he resin nol dTageaashynéncheanei angi decreasehthaoainsuateofuppbdedtivom one
side of the nolding die; the nolded products are taken out toward the ot her
si de ther@oFesth Ratdingeraghhne vasadisalesedonn JrpangsroPategtmachi ne
shown in Eig,.1l4,.the wor d the,products e supplied.f.rom and, taken
out tomargﬁghéchﬂgnogaFﬁggﬁgﬁarng_agégg'lianb? fﬁggphgoﬂgéﬁgfmﬁﬁBénﬁre
supplied fr a uppl yi.ng.sect. | 4D I r r hangi ng
Secti on a2 TaPat SFE.PEHRLS BE; o74iAGr L Ps" SEab, 85 FRSsh.2HE fR1a”
suppl yi ngrsecéiffiple, Stkd 1884NFFARESTt 8An4B3 kesgeEERaéxytaEhscﬂQ§§ of the
| ead frame arranging section 4D2. The resin tablets are héld in a o?der
403a whi | gecaihyangasdher| €nd hoddeagamndchhael, ewi Bht 8hhist statetiekd aRe
carried fromthe |lead frane arrangi ng section 402 to nol ding dies 405 by a
| oader 40d4moiht bEaprbdackionr eanl bapad jhygtedebpohttaghdhgs o405, then
melted resin is introduced into the dies 405 to nold the | ead franes. After
mol di ng téetaehingrbhesnoidhnghenibsin, the nol ded products (the nol ded

| ead frames) are éicked,up gnd carried &o a deggting section 407 b% an
unl oader 406 tBoVeWBle HNstBedreasrnm8iding ProBuBEsILIFRACOREAJER FREduct s,

whose di sysed resin_has, been r by the | egating sectian 4D7 re
accommda %Ba?ﬂsgnaﬂéﬁgﬁﬁnﬁgti2892§39V0ﬁ03g§§ %ﬁeal888§Pr4g2ri§u98336nglong
a guide s Ny - di i.0 b u LAg I.thqn d a
2, durde saky #Panckna 201 bEGhLOor SELNTERL TnUR ALACRRBSLLES R0 2,
the X-dirpegk)eneibeiyesprangbgkoHPeROR! iQR 6Edtﬁe|§gQHEH9 BAstEL oRnhithe

| oader 404 and the unl oader 406 are arranged parallel to the guide shaft
409. The apadser#84]lpndohhectadoaWeth40hiar eteapahke,of tmbwi dgffncalt
Y-direction, so they can reciprocatively noved toward and noved away from

t he nol di bg exebangs mgldihg seetppveapivehaomesdiangoiinihe hoddép 404 and

t he unl oader 406 hn thiéY-direction the | oader can supply the works in the

di es 405, raRdiFhehanreldénrgsuBitan FREKNEE -t AelAbBBeATBROMUSEs reABi&rfom
In the resj

B N T S A e KA,
so the resin nphding pRGHLPErTHE1dRRgChABHRhETshBuhNEnXFelLqY, 0 Narel Y,

a large area
electric or hydraulic driven clamping mechanism securely

clamps the works between the dies so as to prevent resin
leakage, and a transfer mechanism equally exert the resin in
each pot so as to mold the works with equal resin pressure.
The mechanisms will be explained with reference to Fig.
13. The clamping mechanism vertically moves a movable platen

305, on which a lower die 304 is fixed, by a hydraulic system



~1f',~ a ?2. _("-3 7 required to install the machine. Especi ILy i.n the
case of installing the machine in the clean room reducing theﬁi giﬁf[Q@@g
are is required. In the case of using a plurality of the dies 405 for mass
production, the length of the machine, iyn the X-direction, nmust be |onger.
One cycle of the resin nolding includes the steps of: picking up the nol ded
products by the unl oader 406 fromthe die 405; noving the unl oader 406 away
fromthe die 405; cleaning the parting faces of the die 405; and, supplying
next mork&n%%t%h@%@>diEhaosrﬂpsfﬁé resharlans. WhheBehasepsPimralpbyeeécut ed

f h die 4D5 | di | g, ti . be | ... Nanel it i

ot et B Gndfs. ERoEBBhAAYEHEy b PB4 56, LROBos 7 TB: Yoe' LebB5: csen
'“Ve”t'oﬂgié §@4pr9¥'§ﬁoéi&§8'Eo”PhQ'@QvQFQB' gatbg ﬁﬁg?h;ﬁ& h8925}8“e of
press units can be exthanged, répairfred, clean and used for manual nol di ng

wi thout WophtynS8OPPhAS ANg1aesl Dtyobei RE1EBCEDACinAaEROBE QRiERL 20f the
present invention s to provide a resin nolding machine, in which the press

uni ts areplmdlge £ ORPBEEri BOBI 26 pRdvEapabl ehef peaayby helaerbasdiedreA third
object of the present invention is to provide a resin nolding machine,

whi ch i s reppéteivélghbeldnbygprassupedequatyehingt imetsT308¢chThee the first
object, a first basic structure of the resin nolding machine of the present
i nvent i onPEeMPErecequal primdl neytef 3pdcbyduant scadd¥hegpahheehraasnan upper

die and a lower die for clanping and nol ding a work_.to,.be nol ded; _and
i, aPHESRULSRi 11 RREDIPA: gYmEPﬁ EﬁﬁﬁﬁarﬁgegBéiFéhngoPnéEEp?9 ng t he

wor ks to gﬁenﬁégﬁg?%gﬁgégggﬁ%?fggoﬁﬂPééﬁiEﬁeﬁefkiQB?BHE 8E9gﬁggggéiﬂg

nol ded pr oduct §; an nveyi ng € wWorks Trom sai Suppl yi ng

e PSP BB Ll Yl ar B €5 ke abociras <
slidably fitted in slide grooves 309A of an attaching plate
309, so the pressure equalizing units 308 can be pulled out
toward front side. The attaching plate 309 is connected to a
transfer cylinder 311 and capable of vertically moving along
guide rods 310. The transfer cylinder 311 is vertically moved
by a platen cylinder 312.

When the platen cylinder 312 is moved upward, the
pressure equalizing units 308, which are attached to the
attaching plate 309, is upwardly moved together with the
transfer cylinder 311. By this action, the plungers, which are
connected to the pressure equalizing units 308, exert melted
resin in the pots to send toward cavities.

These days, ICs are highly integrated and manufactured in
a total line, in which wire bonding and resin molding are
executed, so the resin molding machine often used in a clean
room, e.g., class 1000. In the clean room, air is filtered to
removed fine dusts to increase quality of ICs,

However, in the resin molding machine shown in Fig. 13,

resin chips or dusts 313 are piled in the vicinity of the



section, wherein said press units are detachably attached to said base
unit. In the first structure, the base unit may further includgs] g e 013
conveying route on which the works and the products are conveyed, and tHe
press units may be provided on both sid of the conveying route. In the
first structure, the base unit may be forned into a rectangul ar
paral | el epi ped, and each the press unit nmay be detachably attached on a
side face of the base unit-. In the first structure, the works to be nol ded
may be | eptluhgeneboldadst B87wen supphei agtsebingnphajei 36Butbrongheibe

frame supplying _section for supplying a_supplying nmagazine in_which the
| ead franQQYaﬁe3Q§coﬁﬁnﬁh@eé?saﬁdgﬂsgésﬁhgséBﬁﬁ??ﬁg1§§9tFBﬁ fakAfy a

hol der, which i bl f ticall | L Lot ts i [
casset ¢ 9659tef 030081 henRtPasHAS: SEMATL N BRCH RO CRPBBELre. the
product agggﬂgﬁgga[ng section may include: a degating section for renoving
di sused resrn

In the case of manually removing the resin dusts 313 by
cleaning means, it is difficult or impossible to insert the
cleaning means into the transfer mechanism because the
supplying section, the press units and the accommodating
section are integrally assembled. By the integrated
structure, it is also difficult to repair or clean the
clamping mechanism and the driving means of the transfer
mechanism.

To overhaul the resin molding machine, the resin molding
machine must be wholly stopped. In some cases, the whole
machine must be carried out from the clean room; it must be
installed thereinto after the overhauls. So it is trouble some
to carry out and install the machine for the overhaul.
Further, it is bad to open the clean room for overhauling the
resin molding machine because many dusts or particles enter
thereinto.

In the resin molding machine shown in Fig. 12, the works
are supplied from one side of the molding die; the molded
products are taken out toward the other side thereof. On the
other hand, in a conventional resin molding machine shown in
Fig. 14, the works and the products are supplied from and
taken out toward one side of the molding dies. In Fig. 14, the
lead frames are supplied from a lead frame supplying section
401 to a lead frame arranging section 402 to preheat. The

resin tablets are supplied from a resin supplying section



fromthe nol ded | ead franes; and an accommobdati ng nmagazine in 32' U,;h

nol ded | ead franmes, fromwhich the disused resin has been reno e 7NNG
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i,C e
8,;ara Vit
accomodated. In the first structure, nmaintenance of. the dies of the pre
unit may be executed while operating the nolding machine. In the first
structure, another kind of product nmay be manually nolded in the press unit
whi | e operating the nol ding machine. To achi eve the second object, a second
basic structure conprises the resin nolding nmachi ne according to the first
struct ur efawhesenncassattad #P3stouai rotanyrtsbte 402hanfi hhembeadni smfor
nmoving the lower die to clanp the work; a transfer pechanismfor vertically
movi ng a Bramal arvapging upgetionuAVén Bhe pesindbablatenareoheliddir, ato

exert resily SupPLed LA, potss and eae 0L EYLAGS! IgacLREPLAg  fechant om

tablets are held and carried from the lead frame arranging

w3

section 402 to molding dies 405 by a loader 404. The lead
frames are clamped by the molding dies 405, then melted resin
is introduced into the dies 405 to mold the lead frames. After
molding the lead frames with the resin, the molded products
(the molded lead frames) are picked up and carried to a
degating section 407 by an unloader 406 to remove disused
resin of the products. The molded products, whose disused
resin has been removed by the degating section 407, are
accommodated in an accommodating section 408.

The loader 404 is moved along a guide shaft 409, in an
X~direction, between a supplying position and a setting
position; the unloader 406 is moved along the guide shafts
409, in the X-direction, between a pick-up position and a
degating position. The loader 404 and the unloader 406 are
arranged parallel to the guide shaft 409. The loader 404 and
the unloader 406 are capable of moving in a Y-direction, so
they can reciprocatively moved toward and moved away from the
molding dies 405. By the reciprocative movement of the loader
404 and the unloader 406 in the Y-direction, the loader can
supply the works in the dies 405, and the unloader 406 can
pick up the molded products therefrom.

In the resin molding machine shown in Fig. 14, the loader
404 and the unloader 406 can be respectively linearly moved
along the guide shaft 409, so the resin molding machine must

be elongated in the X-direction. Namely, a large area is



In the second structure, the driving neans nmay be an el ectric: qntqn~ d
d%rtﬁ' Zt2G33

the cl anpi ng nmechani sm nay conprise: a novable platen for sup ng!

| ower die; and a toggle nechani smbeing driven by the electric notor so as
to vertically nmove the novable platen. In the second structure, the
transfer nmechani sm may conpri se: o~ f ~1: 1 .~~~ a screw shaft
being rotatably provided to the novabl e platen; a nut being screwed with
the screw shaft, the nut being capable of vertically noving on the screw
shaft; andegupredstiveivgbalilzthg machiher Egpethipldpplini bhepcassuré to the
pl ungers,  the Eressure equal i zing unit being capable of vertically noving
t oget her #nehat hénguthghwachheelbcthecchBabr rpehat 8§8dbRéNgctB® shaft. In
t he second stégiture, t he pressure_.equalizing unit may include a hydraulic

circuit foPSERLIENG &pFI yengeAarstric

In the case of using a plurality of the dies 405 for mass
production, the length of the machine, in the X-direction,
must be longer. One cycle of the resin molding includes the
steps of: picking up the molded products by the unloader 406
from the die 405; moving the unloader 406 away from the die
405; cleaning the parting faces of the die 405; and supplying
next works onto the die 405 by the loader 404. These steps
will be executed for each die 405, so molding cycle time must
be long. Namely, it is difficult to shorten the molding cycle

time.

A first object of the present invention is to provide a
resin molding machine, in which at least one of press units
can be exchanged, repaired, cleaned and used for manual
molding without wholly stopping the resin molding machine.

A second object of the present invention is to provide a
resin molding machine, in which the press units are made
compact in size and capable of easily being handled.

A third object of the present invention is to provide a
resin molding machine, which is capable of shortening the
molding cycle time.

To achieve the first object, a first basic structure of
the resin molding machine of the present invention comprises:

a plurality of press units, each of which has an upper
die and a lower die for clamping and molding a work to be

molded; and



pressure to the plungers. In the second structure, each the pgﬁﬁs un;tr E
be correctly positioned by attaching the press unit to an att ihg - "'i
section, which is provided in the base unit. To achieve the third abject, a
third structure conprises: resin noldinggnmachine according to the first
structure; wherein the conveying nmeans conprises: a |oader for supplying
the works fromthe work supplying section to the press units; and an

unl oader for conveying the nol ded products fromthe press units to the
product accommpdati bgseeanidn,inadieddmg:t he | oader and the unl oader are
vertically arranged, and the | oader and the unl oader are independently
rotated. In the th| rd st wedkusapptliyd nigowectdion dlorescipplyd ny dde wuirtksray
be capabl e og |c | I'y nmoving, the |oader may transfer t he works, which
are held b¢ Aggsand-holding F ~. 72 n~~~11r1| fr~i t'. /,tILtd 11

Tay col | ect e o TP R R

nmeans tOWEBQdEﬁepE%W%EtQLe%nﬁh'Ch have been noved dommmardly

means for conveying the works from said work
supplying section to said press units and conveying the molded
products from said press units to said product accommodating
section,

wherein said press units are detachably attached to
said base unit.

In the first structure, the base unit may further
includes a conveying route on which the works and the products
are conveyed, and the press units may be provided on both sides
of the conveying route.

In the first structure, the base unit may be formed into
a rectangular parallelepiped, and each the press unit may be
detachably attached on a side face of the base unit.

In the first structure, the works to be molded may be
lead frames, and the work supplying section may include:

a lead frame supplying section for supplying a
supplying magazine in which the lead frames are accommodated;
and

a resin supplying section having a holder, which
is capable of vertically moving resin tablets in a resin
cassette so as to supply the resin tablets.

In the first structure, the product accommodating section
may include:

a degating section for removing disused resin



In the third structure, the supplying-and-holding neans of the @ dﬁﬁra?ﬂ
the coll ecti ng-and- hol di ng neans of the unl oader may respective Have: u3
cl eaners for cleaning the upper dies and the | ower dies of the press units;
sucki ng hol es for sucking dusts which arge renoved fromthe dies by the

cl eaners; and sucking ducts being respectively connected wth the sucking
holes. In the third structure, the | oader nay enter a space between the
upper die and the |ower die of the press unit, with the

suppl yi ngf aod- hoé dnotidedaheaflof damgst handor ks, and nmay cl ean the upper die
when the unl oader noves out fromthe space therebetween, with the

col | ecti ng- and- hol di nganeaneonpPdahgng heagak o pnoﬁhtch tbﬁdmﬂhﬁedlean t he

| ower die as_.if the supplyin ol ans |s rep Iaced with t
coIIectlnbe%ﬁdEﬁ%mﬁ$n ﬁ%%n@gi%ﬂ FE gbﬁgsgﬁnr?ﬁént ??d SERUEFDPES the

| oader a nIo y be rec:iprocatively noved to cross the noving
dlrectloHQB% 0@%%%?@?@8 and- hol di ng neans and the col |l ecti ng-and-hol di ng

means, which aiﬁ ﬁ ?ﬁ#§%€ £Fﬁb9ﬁ983t%¥fh¥eﬂBMb99 Fotﬁdef§@yo "oRLt he

press units. Int Fructare e wor ylng sec a resin

suppl yi ngp 5664 | Gﬂlttxﬁ§¥pbéséxéeh¥édaQH1l@eoﬂéPQt'Ehga‘éﬁénﬁIBﬂéih g section
may be provided to enclose the |oader ~nTu ~: ~~~ 2 and the

unl oader .maehihe.third structure, the work supplying section, the resin

suppl ying section, the press units and the product acconnndating section

may be respectInethefbinetl shroctmres, anbtharchhnéecfupnafigt amagnbeed and

di sassenbl ed. To achjeve the first to the third objects, a fourth structure

Conpr|se§nanually molded in the press unit while operating the molding
machine.

To achieve the second object, a second basic structure
comprises the resin molding machine according to the first
structure;

wherein each the press unit comprises:

a clamping mechanism for moving the lower die to
clamp the work;

a transfer mechanism for vertically moving a
plurality of plungers, which are provided in the lower die, to
exert resin supplied in pots; and

means for driving the clamping mechanism and
the transfer mechanism.

In the second structure, the driving means may be an
electric motor, and the clamping mechanism may comprise:

a movable platen for supporting the lower die;
and

a togyle mechanism being driven by the electric
motor so as to vertically move the movable platen.

In the second structure, the transfer mechanism may

comprise:



a plurality of press units, each of which has an upper_ die an?ha | ower die
for clanmping and nolding a work to be nol ded; and a base unit | alﬁg?ﬁgﬁggj
means for conveying the works and nol ded products, wherein the press Unf'g
are detachably attached to the base unity wherein each the press unit_
conprises: a clanping nmechanismfar noving the [ower die to clanp the work;
a transfer nechanismfor vertically noving a pluralit.y of plungers, which
are provided in the lower die, 1-:0 exert resin supplied in pots; and '
means for driving the al agpergshefhabesngardthbabl yapsbeidedchanithe and
wherein the conveyi ng neans conprises: a |oader for supplying the works
from t he mevabiapplgtag. section to the press units; and an unl oader for

conveying the nol ded products fromthe press, units to the praduct
accommodat i ng secti on, 2whBEePRlngesrEgyed thHtﬁgeuﬁp6§ﬁeﬁR§%§'v§hﬁicaIIy

o anged o RCel Dl BRHSEY AP U HOLRS"wRS T UFPERICTE by oppgts ™+ °
and
a pressure equalizing unit for equally applying
pressure to the plungers, the pressure equalizing unit being
capable of vertically moving together with the nut when the
electric motor rotates the screw shaft.

In the second structure, the pressure equalizing unit may
include a hydraulic circuit for equally applying hydraulic
pressure to the plungers.

In the second structure, each the press unit may be
correctly positioned by attaching the press unit to an
attaching section, which is provided in the base unit.

To achieve the third object, a third structure comprises:

resin molding machine according to the first
structure;
wherein the conveying means comprises:
a loader for supplying the works from the work
supplying section to the press units; and
an unloader for conveying the molded products
from the press units to the product accommodating section,
wherein the loader and the unloader are vertically
arranged, and the loader and the unloader are independently
rotated.

In the third structure, the lower die of each the press

unit may be capable of vertically moving, the loader may

transfer the works, which are held by supplying-and-holding



press units can be detachably attached to the base unit, so eair press ggiﬁ
can be solely detached fromthe base unit. Wth this structure, ﬂhegphegsg
unit which has been detached can be exchanged, repaired, cleaned and used
for manual nolding wthout wholly stoppijng the resin nolding machine.
Therefore, working efficiency of the machine can be raised. In the second
structure, the press units has the clanping nechanism transfer nechani sm
and the driving neans only. So the detachable press units can be small and
| i ght. Theeanal!| oatd thghlopeesdieni whichnhheeebekehymbaedl egwafddyt haypdcan
be carried out and into the clean roomw thout w dely opening the clean
room so thatunheadeesamayoonltaatbbhrepeldpghpyodueha. bvhdawniwerglegss units
are attached to the_base unit, they can be attached thereto w thout

at t achi ngtpEing £ot leshiegragdrheldbngsmaanst kewarddtibeslorereddéBspr ess

unit can bg.correctl ositioned by attaching the press unit to the
attachingwséﬁgi% Yem%ﬁgpnﬂog?aig?ﬂﬁgﬁrgiyexchanging the press units can be
raised. If theypr ure: equal i.zj ni {1 LS Lyen. hy e Eaul stem
and the cl anpi B Ghenai o ShbarRerHyL kbCsthbIREBEahInBYAI B WaRETL
electric gptere 1H8IBFESAdUBHE é@DlB@t&ﬁ?LhnénHolﬂﬂhé-m@ﬁhB bRi ghatructure,
the press units can be precisely controlled and operated at high speed.
Even i f turloadéngmspeedspéctbeepyehavanits i s changed, they can be
controll ed without shock. Further, if amount of the resin is not equal in
all pots, resin pressuckesherfefarl cédanésgntbenuppeeqdakszandbyhenhe
pressure equalizing units. Especial[g, each pressure equalizing unit

i ncl udes howep djes of.theoppess units: = | osed hydraulic circuit for

h I h il Ks, ik | | d ligh
B0 the resi: used in t RUCKTBANRPOSH TR SHORERE HUSER BPaFD B12s" oqual Iy
ggplying P¥§59¥éifr&ﬂetﬂéea§géebgﬁﬁgbiégggnHQEtsah nks, the press units can

n nol di Ag machrne can be prop t oadef and the unl oader are
vertical ly arranged, aggckDRY GﬁEtQ?béBH$p§EQ§BE£Yvé@&ahgﬂne§€eahﬁith
conveyi ng neans can be conpaCt in size. Thus, the resin nolding nmachi ne
al so can berecoupkthgi hotege. If the | oader enters the space between the
upper die and the |lower die, with the supplying-and-hol di ng neans hol di ng
t he works, andInltheasthheduppenctineewhthet headaromdyr enbeesaogpateom t he
space therebetween, wth the collecting-and-hal ding neans hol ding the
mol ded prbatiwesn hhe vpparsdifeandwshedlevwas fiet pE shepPYERS- BRdLRO! di ng

i d with | 1 i ng- and- hol dj . i h , th
T EPh R ARy L eELing-and- ol o g reangy i Lhe spacg. the
duct h I hi | dj i
product's 580 beesloLhenifloeP ATLY A U RRSHEREC ORI e can e

real i zed. ader "are reciprocatively

moved to y ' i r gethopyaf Lpd=aRdahakd} ans and
§pace LhergButRgeml,  GeEhoBne! cbiec2tRbyLAA-ABIaEALIhRENE®

the collec I ng nmeans, ich are cap reci procatively

nmovi ng t ohandiayayhkr ;olabe predeacusit andt haywelkanatlet heweel ded peodiict s
can be handl ed by extending strokes of the | oader and the unl oader even if

t he pressthai sepplgihgrahdrhaddedgt neshe baseephatedFuithethei f t he work
suppl yi ng section, the resin supplying section, the press units and the
product aeebkpebappngndcheldingneeass tHethsa88AC8nd t he unl oader, and they

o SR LYK RETEELA 0 UL S FReTaAE A e Bhael by ~
ow be aeBkr FReHBBGCRETVET Yo flysiob ok aBRe: eohBF BB S8 e R EhE i ng
draw ngs, g;BpM}i Gf-and-holding means and the collecting-and-holding
means, which are capable of reciprocatively moving to and away
from the press units.
In the third structure, the work supplying section, a

resin supplying section, the press units and the product

accommodating section may be provided to enclose the loader



R T,

Fig. 1 is a plan view of the resin nolding machine of the reS|D I,ﬁgahfﬂg.,m
machi ne of First Enbodinent; Fig. 2 is a front view of the res¥n!nol J3
machi ne shown in Fig. 1; Fig. 3Ais a plan view of a | oader and an
unl oader; Fig. 3Bis a front view of hi | oader and the unloader; Fig. 3C
is a left side view of the | oader and ' thfe unloader; Fig. 4 is a plan view
of the loader; Fig. 5is a plan view of the un |loader; Fig. 6Ais a front
view of a press unit; Fig. 6Bis a plan view of a attaching plate; Fig. 6C
I s an exphdanahkeointog8Wee®f, a pressure equalizing unit: Fig. 6D is an
expl anation view of the pressure equalizing unit; Fig. 7 is a right side
vi ew of a bas&nubhe whilrdt Bérpeésseynithe kogk 8Appd ydng aectiem oftHde base
unit; Fig. 8B is an explanation view of a mechanismfar fixing the press
unit; Figessa sgpaﬂnygmgl aﬁszfcn@n,vrcéw pregssiusds boid thie preoducti ng
nechanlsn1 o~ f+,~ ~ a, o000
accommodatlng sectlon may be respectively formed into units,
which can be mutually assembled and disassembled.
To achieve the first to the third objects, a fourth
structure comprises:
a plurality of press units, each of which has an upper
die and a lower die for clamping and molding a work to be
molded; and
a base unit including means for conveying the works
and molded products,
wherein the press units are detachably attached to the
base unit,
wherein each the press unit comprises:

a clamping mechanism for moving the lower die to
clamp the work;

a transfer mechanism for vertically moving a
plurality of plungers, which are provided in the lower die, to
exert resin supplied in pots; and

means for driving the clamping mechanism and the
transfer mechanism, and

wherein the conveying means comprises:

a loader for supplying the works from the work
supplying section to the press units; and

an unloader for conveying the molded products
from the press units to the product accommodating section,

wherein the loader and the unloader are vertically

arranged, and the loader and the unloader are independently



16 Fig. 8D is an explanation view of an engaging pin of the fixing
mechanism Fig. 9 is atimng chart showi ng action of the |ﬁabeﬁrﬁnqqﬁgp
unl oader in one nolding cycle; Fig. 10 is a plan view of the réesin nol di ng
machi ne of Second Enbodi ment; Fig. 11'is a plan view of the resin nolding
machi ne of Third Enbodi ment, in which B1d units are detached fromthe base
unit; Fig. 12 is a plan view of the conventional resin nolding machine;
Fig. 13 is a partial front view of the transfer mechani sm of the
Cbnventlona+ ﬁ @in nol di ng machine; and Fig. 14 is a plan view of another
convent i oh&r2¥r&8rn nmol di ng machi ne. Preferred enbodi nents of the present

i nvention will H%Qerg$§ﬁFﬂt\B?§1h§b9§Eﬁ'lhe thlh%f Hi941e Qi

acconpanyi ng draw ngs nent ur press units are‘ﬂétlgﬁably

attached gpegs b@ﬁftb'”bén b8 Ebﬁaciaabtl?ea't%%'c'h_e@k@ %&Qﬁdﬁé‘%rﬁiﬂ‘a%@ base
unit 2 and four press units 3, each which is respectively

each press unit can be solely detached from the base unit.

With this structure, the press unit which has been detached
can be exchanged, repaired, cleaned and used for manual
molding without wholly stopping the resin molding machine.
Therefore, working efficiency of the machine can be raised.

In the second structure, the press units has the clamping
mechanism, transfer mechanism and the driving means only. So
the detachable press units can be small and light. The small
and light press units can be easily handled. And they can be
carried out and into the clean room without widely opening the
clean room, so that the clean room can be kept highly clean.
When the press units are attached to the base unit, they can
be attached thereto without attaching means for conveying
the works and the products. If each press unit can be
correctly positioned by attaching the press unit to the
attaching section, working efficiency of exchanging the press
units can be raised. If the pressure equalizing unit is
driven by the hydraulic system, and the clamping mechanism and
the transfer mechanism are driven by the electric motor, the
press unit can be small and light. With this structure, the
press units can be precisely controlled and operated at high
speed. Even if the moving speed of the press units is changed,
they can be controlled without shock. Further, if amount of
the resin is not equal in all pots, resin pressure of the
melted resin can be equalized by the pressure equalizing

units. Especially, each pressure equalizing unit includes a



detachably attached to the base unit 2. The base unit 2 does n 1rrErI .ﬂg
wor ks; the base unit 2 has: a |ead frame suppl ying section 4, ilc iact

a work supplying section, for supplying a lead frame or |ead framnes 01 ~
~~~~~ 2f~~73 1 7 "L" and resin tablets; and a | ead frame accommodati ng
section 6, which accomodates a nDIdedpoOduct or nol ded products (nol ded

| ead frames). The base unit 2 further has a | oader unit 7, which acts as
nmeans for conveying the |ead frames, the resin tablets and the nol ded
products. cIBgeHOBQGEaHmiE @1Péﬁltaf5936§ﬁa¥l&oépPQQYﬁé'H?d%ﬁﬁlh%ad franmes
"L", which are supplied fromthe |l ead frame Supplying seCtion 4, and the
resin tabpeessunbi tb 8he plppyeed,fsonther peeBsauppeyuadiseayi aniks to each
press unit 5; and an unl oader 9 for conveying the nolded | ead franes
(productshaVeonoth@lpteBESunBySne Dmlthankeadthﬁapeeascunwbdacangbgect|on
6. The | oade d th unloagﬁ are veihlcallg Errang n the | oader
unit 7. Tﬂ@aL;e§§ uhig 3, SRhIRR HF&lBapanbfengr "ReSpBEL §8IbedBF88ﬁé Yfrom
t he base HEé& %n tﬁgmﬁggéglggoﬁunctlon only. In Fig. 1, a plurality of the

| ead frame i ps have been nounted, are accommopdated in
the |ead fra”EIﬁUEHEYtH9r§eﬁikQBtﬁreThﬁhé ﬂ%aée?'ﬁﬁé'thé QBIBQHQ?rﬁréa in
each of which a plurality of |ead frames "L" are acconmodated, in the |ead
frame SUpwéytnga$£9taﬁﬁaﬂgeaheah&adhéyaaaﬁ be" 1ﬁaepenaeﬁndysubﬂht@d gae by
one, onto a rotary table 4d of a supplying table 4c by a pusher 4b. The
rotary tabhe qqnstLDQamedn&8oanfbe carpaaly ohesheed Thuse the rgdén two

| ead frames,"L" are e rotary table 4d rotates 90 f first
boai t1 oo BapfLRaTEScRbg BlSpwstaobecRaNRAFENLS ?ﬁ‘?lgtf1£gﬁo?ﬁa§850nd

posi tion, shown b olid ne n ki to S t the cond
posi t1 on SHheR: hier BRdEr "HePlert, EhOTPehe 8LF, pbe FBE DBRR: Bipr chilf o
| ead fra " h Q b h ea r L"

t he rotaPEﬁe %uPPEQHhﬁ §n& &aga%hgl 3ﬂghaveagnén€%?eh E g nl ggga er
(not showshe hppEtddid. whER tBéduﬁl@ﬂ&e?uﬁﬁbébnGuﬁeﬁkbﬂ”tﬁeaggabBe | ead
frame accommopdati ng section 6 are attached on a base plate 2, which is
supportedtharebdswéentl@&thytheOuoﬁédchng-hﬁdehBadmﬁgtMEabaSBOMduth
Suppl yi ng magazi nes Via, in which the lead frames "L" to be nolded are
accommodathkd, maléeéuppbdedtSo and takensobbef lowethdikead fifatrbesuppl yi ng

section 4 on the base_plate, 2b; acconnDdatlng magazi nes_ 6d (see Fig. 1), in
whi ch t heswppiBangraadcheldingapeanfodat saplacedsupbhi et o and taken out

n R 2SRtk SRR BGTRT ) ARyt e edRen 8 e "RordRy o e, Bulindi e¥Tani oh
R N A e

vertical | yrg84L08- céﬁdb@aghob@éﬂéa 5ﬁaﬁé§yaaphﬂ§ﬁ|b ¥e8f m8C49ARDAAEhREe
hol es, which are bored to correspond to pot pitch of the nolding dies; the

resin tabtansberEeabspedtlWEIyheuppbeeﬂhabtbhehéoademnnndathaguhmbaderThe
resin tablets are transferred fromthe holder 5b to the |oader 8, which is
wai ti ng abbeerendphocdbiveby bwovedetst eposaf theomprgnghdinectéensbfupher d:
and pushing the resin_tabl which are ip the_hol der 5b, .u rd by a
pusher 5csuvﬁgxlpﬁeaﬁér§ 18555 ReRpgean p PdCOQ%@cﬁﬁgﬁeanécﬁwgdﬁﬁeed
sideward to avoid Lnberference rts,feeder gr exgnple may

oo ool oyBeaBEO L iR R e FRERRLPORE FeR i hr B RRL VRLKGEPVARe SheSRALT
tabl ets ig,khechohdeneShate LhABS! CLhEduhRY hAR LAACRE1ACkS prgaLed 90 in

t he counterc W se ection ron1t Irst position, Ich™is shown by

the two-dginchai Rahiined by EkBendinloterbRak, ofhehe loader and the
unloader even if the press units are further added to the base
unit. Further, if the work supplying section, the resin
supplying section, the press units and the product

accommodating section enclose the loader and the unloader, and

they are respectively formed into units which can be mutually



01 f~~ "~ 2~~3 1 9 loader 8 nay hold the lead frames "L" aft t hg~Fes}
tablets are transferred fromthe hol der 5b. The nol ded productsijﬂhgghhazgﬁa
the nmol ded | ead frames "L", are acconmodated in the |ead frame

accomodati ng section 6. The | ead frarie 5Baccommopdati ng section 6 has a
degating section 6a, which renoves disused solidified resin 6b fromthe

nol ded |l ead franes "L". Nanely, the disused resin 6b, e.g., culls, runners,

gates, are renpyved fr the nolded.lead frames "L .by the degatin ection
e The TP LES et ot s o amb rd oobhier BE RnenO b hacpar B eyt Phot ed.
A pick-up_ unif. 6¢ hol ds.the.nmol ded ucts "L", then rotates 90 and
conveys t%é%h%yaég%ﬁﬁgﬁﬁt?ﬂ% ﬁ%ﬁgE?nggd. On the other hand, the disused
resin 6b are collected in a box (not shown) under the degating section 6a
after the nol ded products "L" are collected. In Fig. 1, a conveying route
10 is forned inhbodidenPaPEf b¥heupresehy extending aiParhoRf bkhe base unit
2 froma rotating position "A" of the |loader unit 7. The | oader unit 7 is
noved on déeccdbhe@ybpowapudf é@ampghes ecand ewpthvirdédranpkutal thy of
attaching sections, to which the press units 3 are detachably attached, on
bot h si deacodmpaey togvéyawingeut en1@hidhe press units 3 are mechanically

and electrically copnected o the basg unit 2 by nounting on {he base 2a of
t he base unit gfghbfel§h%t?i@%evb?@sgguEﬂ? Beih %@fabﬂﬂe@?éhlPﬁ Phethsse
unit 2 by n ' h nveyi Ag.! j ad of enploying the
attachingrég%éﬁ%%gag%éﬂﬁ?gﬁl%§n%gn%ﬁggée%%ﬁ?égwéégfaneters for controlling
the base unit g:;andyt r i 3.ga erk t t

section 11 (oo B g2 55 & FEont v &uZefobnasrbpH kP aRKqRaERTRE LG

unl oader $hofigher)oader unit 7 (see Fig. 1) will be explained. As shown in
Fig. 1, the four press units 3 are detachably attached to the both sides of
t he conveyi ng Fogit e340is Thuslan hei éwadfrauhoad@ri andoarduhioadehe position
"A" to a position "B" then the |oader 8 and the unloader 9 are noved to and
away fromthe Figst3BressaufirenBavied efetbecbnadpreandubhe 8hleades:to
supply the lead, frages, "L",_ etc. tQ and collect the | ded _products from
the press unitsi®a dnd SR %ﬁétl%%g%rvhﬁWtoﬁ Fgeng9%52¥r%ﬁ¢tﬁﬁeposition "A
to a positi C' then the | oader 8 and the unl oader 9 are noved to and

I on &
away froh??ﬁ%aQ%Y+d press unit 3c and the fourth press unit 3d so as to
supply the Ieapi%raQEf "é"p%%ﬁc 189 8PdegQ! 1 854} he mol ded products from
a 3a. e Y

the press units 3c an oader 8 supplies fhe lead franes "L" to be

mol ded and thepigsin {abhef pahroiadherbese Al Loddkp;the press units 3; the
unl oader 9 conveys the nolded products fromthe press units 3 to the base

unit 2. The | opdgr & ahg & heromt aatew Of asepaesanggdtfo vertically pile, so
they can be noved in parallel planes. Wth this structure, required area of
t he resin nol dirfing. n@i hi mea cahaev e hof eslugktachhegrptateéeng position "A",
which is |ocated between the rotary table 4b and the degating section 6a,
is a hone posifign &f imeanocawetapation viaw phadebressiraoedualisimohe
hone position "A" to the rotary table 4d to hold the lead franes "L", then
the | oade¥™ 84 s noved back to the hone position "Aff~ the unl oader 9

1019 he TS ghedbchs, htoRISE b M AUSGROmRGPBRLELGRG 1 (he
"A" after rele@§ﬁ§gi£pﬁg ufit; -~ ~ ~v~~ ~=3~3 2 1 nol ded products.
Fig. 7 1is a right side view of a base unit with the press
unit;
Fig., 8A is a plan view of the base unit;
Fig. 8B is an explanation view of a mechanism for
fixing the press unit;

Fig. 8C is an explanation view of a sleeve bolt of the

fixing mechanism;



As shown in Fig. 3B, the | oader 8 and the unl oader 9 respectively ? ¢
electric motors 12 and 13. Timng pulleys 16 and 17 are respect ﬂely |X@G
to shafts 14 and 15, which is rotated by the notors 12 and 13. A tinming
belt (not shown) is engaged between the gimng pulleys 16 and 17. Wen the
notors 12 and 13 are driven, the |oader 8 is rotated together with the
shaft 14; the unloader 9 is rotated together with the shaft 15 note that,
cabl es 1l4a and 15a éor su pIylng electric.force to the | gader ,8 and the
unl oader 9 are t@slo Brigeh ) BXBYPBRGEIPR VhEWsRAf B fngaﬁangspln chani sm
for dr|V|€ﬂ g oader and the unloader 9 will be explained. In Fig. 3A
the | oadet"8 ﬁﬁl?ﬂemﬁﬁ B448P/ 9 are attached to an attachi ng nenber 18. The
shafts 14 and %ng. g 1éoéa£iﬂgnﬁh8h£ d§ho§1ﬁ§h EE?oH”b@aQEE ?H%r and

a novabl

supported by e supporti ch 1's capabl
reciprocathéehulagaéggihnohaembmaghgudya@b direction of the attaching
menber 18. The novabl e supporting nenber 19 is novably attached to a rai

20, which is fFkgd 10 ibkeaaplanhvigwnmefibthelBeand avildhggdmhohihe of

| ongi tudi nal direction thereof, by a guide nmenber 19a. The attachi ng nenber
18 has a BatondcBEshodimenhich is arranged parallel to the rail 20. The bal
screw 21 is rotated.in the both directio by a,servo nmotor 22, which is
mount ed on the b@ta@iihﬁ ﬁeﬁgép YgewTRE EgﬁaF?S%BrBGi dénat RacBér@oofot or 22

5 sor oaclP b HAoRIEgB- ofht AL FByAbY c ok BB O PrOChBRDER 8oRabnene

novabl e swgggrﬁggg menber 19 is noved, along the rail 20, betmeen t he
position ~l~a r; 2003 2 2 the positions "B" and "C' (see
Fig. 3A), “h'CP1§0f12599”Q %9 hhgipress HHétéoﬁveﬂtEBﬁaQOEB $hdgs18knghe
conveyi ng route when th %all screw 21 is rotated ﬁe present
enbodi nrentachbgefail 20 is not arranged under center of the shafts 14 and
15. Since the cables 14a and 15a are passed through the shafts 14 and 15,
total height oFighelBoadea Baahilaihfrantouilew 6fntbe beahsfkermeththésmai l
20 i s arranged under center_ of the shafts 14 and 15, because the space of
passi ng t®E Ehe| eanvantingalsyesynt mpbd tequaehln¢heanéngth of the

attachi ng nenbgr 18, ,t he rali 20 and t R%E screw 21 is Ef as shown in
Fig. 3B In thEl9ast4thsitddP ?&n&éewcﬁ bé? R CBB¥FPF6ﬁ“a &P he gui de
19a and t "A" is equal to distance "P" between the
positionsﬁgﬁﬁfgﬁ g%bihand that the novabl e supporting nenber 19 can be
projected the length "p" fromthe end of the attaching nmenber 18, the

| ength of the attaching nenber 18, the rail 20 and the ball screw 21 may be
"LI". In this pagtertbé k@bdéimentt &fcBhebprapphtedntenthenr @siln Adldi Ng
machi ne having two press units and four press units. As shown in Figs. 3B
and 3C, the deadeib&dhas dehsiilngibbdyeferemhe tovihg bodympaniyingapabl e of
hol ding the lead franes "L" to be nolded and entering the press units 3,
whose di e§radiyBIBeen opened, to supply the lead franes "L" onto the dies as
a suppl yi ng- and- hol di ng neans. On the other hand, the unloader 9 has a
novi ng body 24. The noving body 24 is ~.apable of holding the nol ded

products " y h ut £ n|t

col | ecting- andfﬁofg g F@gﬁé fid] g n§9 %QBES% EH gg ﬂataFﬁagiyexplalned
with refegepsent@ ELYs- b§§e5un1t0 ~ ~vt~f 2~~~ 2 3 Firstly, the noving
body 23 of the loader 8 wll be explained with reference to Figs. 3A-4. The

novi ng body 23Thapig. ftaHEheeebs@ﬂ RAbldihgsmashtheonahashapbake hanged into
a U-shape. A chucking hand 26, an upper cleaner 28 for cleaning a parting
face of uppérfduespPéssaunitki 8g bath 29 Whichuiki mgspestinvedlygts and

di sused resin renoved by the upper cleaner 28, a sucking duct 30 connected
wi th the detachgbhyl atkacheddta ﬁbeabasefuamt 23a are provided in the frane
O e 1 nhEr B aROultEl 239065 BO2heTd 3620E, ! MRe"BABY SultoPPrade o

a lead frame supplying section 4, which acts as a work

supplying section, for supplying a lead frame or lead frames



The upper cleaner 28 is accommpdated in a hood 31, which is cg?Tegtqq:ﬁmg?
t he sucking duct 30. In the present enbodi nent, an openi ng se#&t i ohof 4‘h
hood 31 acts as the sucking hole 29 because the upper cleaner 28 is |ocated
at a front end of the | oader 8 when nolvithg body 23 enters the opened press
units 3. Wth this structure, the opening section of the hood 31 preferably
acts as the suck in hole 29. To avoid interference with the upper dies 27,

t he upper,cl,eaner 27.is e, close.to and.a fromthe parting faces of
the upper "fi c8n97r851R EPLRNE! ROt SsABRA) & tRAReRS Commedalies” seekien 28
is projecked r he r die y_th | i .nder n_th vi ng body
23 enterséfhghgﬁgngﬁE ?%§53§§Ss o@ﬁgﬁﬁgFP%9825¥tﬁg ﬁﬁ&gggcpggﬁgg%fS IS
rotated byng)gBHOYedd: £Lhmb8y.P¥hbeyasantdndtt bmedgrhelt hagngaglaeyi th the
timng pulleys. A chucking hand 26, which chunks the [ead frames "L" to be
mol ded, ig@nbel 9, byhashabt8shhngmphakerd4. cdheekenynthabllehd @rambal,d in
tabl et hales 35, which are fornmed in the attaching plate 34, and conveyed.
Next, thethel vadén Babletheandvihg hodded4pwbbiiches. The lpader<untt~7 24
explained with reference to Figs. 3A-5. The noving body 24 has a frane
section 3Baswhaskosderi 8Bnéprshapeeyingothedlpadof saweshdpe., mhikbckireg hand
37, a |l ower cieaaer 39 fBr ile ning a gartgng face of |ower dies, 38, a
sucki ng hdlerisedofremckhrgleadi frame: sUBRAYdNguseqtiey A r ardvEdey the

| ower cl eaner 3@ i §uckiBg Huct 41 coine ted with the sucking.hole 40, and
a novabl e* FF afet8RLekP e BREGRARHS RUPRLLEH, SRR B L PEANIEUPRRY188cKi ng duct

4l is pr°¥EQ€90$LB”gtéggaﬁgvgpégsfggﬂ?n§4aaﬁ8daﬁoﬂﬂﬁ85§3rwbt?o? rotary duct

50. The | ower cl eaher rovid an~opening sectron’of "a hood 42.
The sucki agnbel endOthe hetakqd1bsai deahiBe kpedadetsThershckihaaphakg 40 and
the | ower cleaner 39 are separately provided. The sucking hole 40 1s opened
on a rearusite ¥ tb theptendt 6rahe howemmddasing. skttisndési Thel éohdert he
sucking hole 40 to open on the rear side because the | ower cleaner 39

cl eans th8 andethdi unlegdaeneh ahe weviabtalbyderzangednmbnethewdpafliesm t he
press units 3. _As shown in Fig. 5 the lower cleaner 39 is rotated by a
not or 44, 9Biki Ag BheI Byesanunatei g nyhbeht asRgaaPAPLGI PR TREPECHLNGLY
pul I eys. The chucki.ng hand 37 for chugki t he |, ded .products i s held by
P attachiEaphateton ABS Raar il g, Bve HeTingc eRRELERM ends can bo
downwardly noved by a cylinder 46. Wth this structure, claw chips of the
chucki ng hand 37 can be | ocated under the nol ded products, so that the

mol ded product gy, w@geh1baxep@ﬁgal@tgcafdthéombsaefkgm@g dies 28, whaphbe
securely collected. "The action of the nmoving bodies 23 and 24 will be

expl ai ned1wi thipef Ba¢BCBebA MbgAtedB ard 36co@alstedhiiehtake leadpgehineel y
driven by notors 47 and 48 respectively provided to O~1Il~"~72--325
t he novi nguppllyésg28eahilof44.afberespacai péhyadnyzged hotlHeracks .23 and
24b, which are resgectivelﬁ provided to the novable franmes 23a and 24a. By
driving t8achoPbr yhighaadrigral heynefabrads £5ames3alanargsacagpamodated,

i ti d_bet the.positipns "B' apd "C' Fig.,.3A) and
cach precsnuht $39nePanganneptvaRde o5t iinats is, 15ds TERRERATY nbved
I th i i ks .2 3 i.g. , i ti el
rovided BhE FRknandosfBBhitss el B kR, onPhe ndbEds R SaPIE R G s
are vertigabbyyshuapdsfe BRepjoxaplentianps 288 2Bdat¢araplesiqulsancously

enter the p its 3, whos di ng di es have been opened.
rotated 180 ° for cutting one lead frame "L". When two lead

frames "L" are cut, the rotary table 4d rotates 80° from a
first position, which is shown by two-dot chain lines in Fiqg.
1, to a second position, which is shown by solid lines in Fig.
1, and stops at the second position. Then the loader 8 is moved
from the first position to pick up two lead frames "L" from the

rotary table 4d. Note that, the lead frames "L" on the rotary



Successi vely, the conveying action of the noving bodies 23 andgfiﬂf/iﬁrg ﬁ;\g
explained. Firstly, the | oader 8 noves the novable franme 23a f d fir 3
t he novi ng body 23 at the position "A" (see Fig. 3A), then chucks the |ead
frames "L", which have been supplied gngo the rotary table 4d (see Fig. 1)
of the lead franme supplying section 4c, by the chucking hand 46. The

novabl e frane 23a is once noved backward, then the |loader 8 is rotated 90
in the countercl ockwi se direction by the notor 12. The novable frane 23a is
nmoved f orbedrld: dghibmve dwrckprtdteatasxd by ablletatén (et hethelen) 6b, then the
novabl e frame 23a is noved backward and rotated 90 in, the clockw se

direction ar tiHe Bdmtdr dhidsad fane tsuwpbl g mreblen shpyed tikg nenber
19 is noved along the rail by the notor, 22. 2n the case of .supplyjng the
Fead 1 randed (E¥he e Prmedatina SS o GHTe AR s Tved Mg

t he conveyi ]-r;.ﬁyt- ]%qf?et% sha [ 2 ﬂ)]}/ ; e. posiyf i A" to
t he posi ?/’on% ; 1:35n clgls%&gfysupp% y‘f]e;&éﬁlts%e )gg%ttéﬁ;an%és] qlﬁ"gt%é‘%%ezggr ess
uni ts 3¢ gnAIAd, pAdE drgRder. Ssisp IPMRS QDB AdE £ONVEYI g HO U 1fead O ~ ~
,~} ; ?303 2 6 until the shaf %Vrlﬁj; noved from the position "A" ?% t he
posi tion f1@med f"I"heoinemilideat dthe shednddhfsdmihe agspliad A and t he
position "B" or "C' and the rotation of the |oader 8 are simultaneously
execut ed,takar eouti firas the Inechi s upp shiorg esrect. idwtd ethathe basack
"R' (shown in Fig. 3A) indjcates the rotational track of the |oader 8 and
the unl oddé@te 2hin asganmndadsinghinagnzings |Ghebser £138. i L) cabapthieh the
vertical l vjng t nd away fromt upper die 27., The novable franme 23a
of |t ho mAATPhREPBIYE A AAPIRR AT DA R T 6 BRI O o
have bee e b ar. 47 The | ead frames ~L" d tihe resj

tabl ets, rJ]5\/\17{100:9"0hn&lfatjér el%%%gireag&%ya(i%om%%}: Jinﬁg Hhan '%%,6 a‘?réatgb%ptﬁse%l %jrﬁ "t he

| ower di )38, which have been noved downward. \Wen the novable frame 23a
enters the space of the press unit 3 fromthe position "B" or "C' (see Fig.
3A), the uppens!ami@ 49 .Fihi ch, hase head Aehddit tdie Naeds 31, is
made contact the parting face of the upper die by the cylinder. And, the
upper cl aaildret?2dssgtdieaated, twhictlears tpyowiatdd ngn ftaee ;bdde 22siThelust s
renoved by the upper cleaner 29 are sucked into the sucking duct 30. On the
ot her hamtsiwhdrabtlet syarsh| respeotel 8y i supmhieet] avebo tholders P dsg umt 3
after the |l ead frames are supplied onto the | ower die 38, the upper cleaner

27 i s noved lelarassshthean hyiho lden mb g warable Qﬂwe"%i(iaﬂolfﬁ/" B" or
"C' When t he nol ded, proquct re taken out_ fromthe ess units 3 which
have beer’i‘md’ﬁé}?e'd%rﬁ resa[qq'ﬁ/cl'l(ﬁéfeﬁl%a S ¢ iRl 2 o‘?’{ f?ec‘b%‘g?cf‘fzbt}%m%" or
"C' (seef] 3Ak.: vahlg f i Y. IS entered
t he spacé@o st’hé'}hplr%ts];%r[l}é;it f%f r%%%%%so@lirﬁ r(;‘!'r?o f‘%yﬂ ort?le%‘j %ﬁyzltfk}]ée nmot or 48.
ar 27 hkitptdiddie dveresileandi] &% isrs anadpd @t wvry U@ e {omer

di e 38 when the novable franme 24a enters the space of the opened press
units 3. thee aduoniotpthiary 18¥ éss. diivenweesilry ttadvieek aindnd  theacdhfegrédie | ower
die 38 by the cylinder 46. The chucki ng hand 37 chucks the nol ded products,

whi ch hava asedihesjhedidat fHoha Hdwe ar & 3gvhixid thevatuiold rapdrea sy i s
upwar dly nmoved. Then the chucking hand 37 hol ding the mol ded products are

r et ur ned TS8R RP ps Lhanisteps ek hdPodig it "Bldpr " umgard raidir ni ng
f th Lt 3, t.h le f 24 | t.h td f f th
| ower i SUsEng e e T e 0L, % et s PR o R
oo 0 : . : .
?rltj)\(ieg a: o%hgalt E)gl rail Ijz}% gﬁf%rhgc%%?@(l%eﬁ F%)arr%/?mf%ée ﬁﬂi olfatdd’g%}g@ir@ﬂrr%%lgdl ?)n
the conveyd NG ke W3 dedrd tthe shaifd iéﬁ:é&f:?éﬁ&lé@.‘ aates thae! S toaihe

position "A" fromthe position "B" or " necessary, the unloader 9 is

rotated F@edwr ! omuximplde, Theh B edpMaid tfé aEphn tise Ryeith by the

nmotor 48, fromthe position "A" to the degating section 6a (see Fig. 1).
The chuckiakgd étandirid? ithel dwnlwbem | 5b nifhesl tas itn dredflert ¢ hien nitheel b bieduct s to
t he degating section 6a. If the novenent_ of the shaft 15 fromthe position

"B" or "Ob @re Heanshainad whemddie heoadriath ovs drotafediii®adar tthare
:Ih (r)nrJ ![ tezlgg:%l{ﬁ'{gerec eocc%welds’e t£erecgt0£oen tf rnc?m Oghetz hte i rnéotl. d];‘)gsgi l"[rflgr? ,I nv?hfc%] :Ps(,3

shown by the two-dot chain lines in Fig. 1. Note that, the



The disused solidified resin is renoved fromthe nol ded product ﬁt Lhe onn
degating Section 6a, then the nol ded products are conveyed by allc n@9y|£@d
means (not shown) and accommpdated in the acconmopdati ng magazi ne 6d (see

Fig. 1) of the |ead ~ ~~5~~~ QQd3% 8 frane acconmpdati ng section 6.
The timng of the action of the novable franes 23a and 24a of the noving
bodies 23 and 24 will be expl ained. Wien the novable frame 24a, which is

chucki ng { he | gded product i ved backwyay,d f£rom the opened SS unit
S i th o LIRS St Bope R thacoRR FrenFouer arbtSE, LoRFRSba0rBbTEEme
23a, whi I i h r ot next nolding cycle, is noved
into theq%E%ﬁggggggéggﬁﬁi?r%ﬂag?% %?ggﬁfngbthe parting face of the upper
di e 27. Nanel yThé heo hdedbpeoduabes wWRbchndra4seharmobdyédl ésdi framesnovabl e
frame 23a is replaced with the povable frame 24a in the space of the press
unit 3. Vileh, tavee mvepneodated Daatheubfadof Faee nptdenmedatiing ssestivled
out fromthe press unit 3, the |lower die 38 is no upward, and the
chucki ng %aﬁgg§6f%ﬁgt%Ea%%v%%ﬁgm$¥§$%l%%as?%#%ggeéeﬂﬁﬁ ?eéﬁg?gﬁﬂgs and t he
resin tab, . t [ o) j : h e me 23a
is also ﬁ%%%%léﬁté?fdﬁﬁgﬁ% %?%Qge%n¥$§%€é§h%§}%§2€93§eF§§P¥s u?%ﬁ@r noved
upward ungté HEPESD NBeddef HRRES i, Naméi § erthded fiesedr fc61RS6H, the | ead
frames are nolded, with the resin, in the dies. Supplying the | ead franes
and taki ng.gui ¢kl 9l tednerodugsses) easer raesbyedxBeoth ethe andl dééabead t he
nol di ng di es can be sinultaneously executed with supplying the |ead frames
and t aki njrares t e npy delsle pleghicing secthon bae ’I‘rbfbdh(héd@gcpieoqlil@t’%candbe

shortened.. The, chucki ng hand 26 of the noving bofy 23 _does not nove |,

verti cal |'yhe b e3ed 1 estioeraBe carPREA VLY | €3l B8 nnkr PR HP gRR1t Si nce
t he | oade and the unl pader 9 are vegtjcally arranged, .the noyable frane
235 hot di o RS e iafed| prafidedirte” Srudn ERRRPSR 9he” S Caructs
when t he \/ ~ Fop i ~Ss t I r LS

when ¥ e 9 BH) Sacebhiigdat bng AfFpide 0, 234 oo ! HEnUPIRAMEL PhLsaraueda
suppl yi ng-dben | §80h f& 30EE1 OAESI THE A MEX ChEt 3Showh) CindSr "ENE NGeyRWRRY fOT
closing dies, wthout dowwardly noving the chucking hand 26. \Wen the
chucki ng dedich 37 6d AfHee AOVhA IndDiyd 28r ddleiss OUL" t Aice n@b Ubdepedduct s, the
chucking hand 37 is vertically noved because the nol ded products are

ej ected fromthe Fogerldiz S8nbgyengcrouteot® P4 {semedti gntd)aalT-shapkowest
position of the vertical stroke of the Iower die 38. Nanely, the chucking
hand 37 nkestogewardlneexoompding ea 3parbcaf cbhatbase wakkes? pvemtfon. The
ejector rods 91 (see Fig. 7) are_drivepn by the vertical vepent of  the
novabl e pratanl B3PSl hbCheahs ?%rtﬁ?iE?%éefh%n%Yeétdfh?o <4a ?ri§n+Equred.
The nol ded t ej . owest Lt oyer die 38,
S positi%%gﬁgggfhéngﬁg%t%gﬁigg%ﬁélﬁggt%eggfi%ﬁggé %?@ngé%gfﬁ%é %?iving t he
ej ector r fiér;?llitf &foé{tt@'&&’hi the-t YRS, dt& wiichhenshyrkiaguhppd 39 need
not be noved vertically. Nanely, the ejector rods 91 are c:an eject the

nmol ded pragyicdstathiPLy sefteckads &0 bbehpobdés osf ofhéheonbyabhg pbaten 63,
so that the unloader 9 nay be arranged on the upper side of the | oader 8.

. Successi 1@} yThe hpress kingt sludt ar80menbaricat 1y hand oallect Biaatilyhe unl oader
9 will be explained with reference to Figs. 3A-3C

connected to the base unit 2 by mounting on the base 2a of the
base unit 2. Note that, the press unit 3 may be connected to
the base unit 2 by contacting the conveying route 10 in stead
of employing the attaching sections.

Control commands or control parameters for controlling

the base unit 2 and the press units 3 can be inputted by an

operating section 11 (see Fig. 2).



The sucking ducts 30 and 41, which respectively have the sucking hol es. 29,
and 40, are respectively arranged al ong the novable franmes 23a gh& paa A@QB
sucking ducts 30 and 41 are respectively connected to rotary ducts 49 and
50, which are respectively provided in2the frame sections 25 and 36 (see

sa Fig. 3B). The rotary ducts 49 and 50 are capabl e of respectively
rotating together with the shafts 14 and 15, so the sucking duets 30 and 41

never entangle . wWth the shaft 4 and.15.. Moyabl.e, ducts 51 and .52 _are
attached to thgﬂﬁnggﬁagrsngB t%ﬁ& H€&8€98f96(?getgﬁga°§§eﬁh&n§%)7afﬁ€e
novabl e dge¢t,s a6y 52 o1 :L.yal y have sucking holes 53 and 54. \Wen the
| oader 8 g% 't?é 32?%a§gr%882%3h%§fgted, t he sucging hol es 53 and 54 can be

connected to opg ShoWwWifUEkNI1hokse Foudndrels WRAHER & QrlOCRIaEhAD1
novi ng course of the novabl e frames 23a and 24a, so that sucking action can

be execut attfshedFtg. tBA) bokhr sédespbe, thiee contvieiyiaigh@boat 53 0andhes ,athe
hol es opened at tops of netallic spherical projections; the sucking holes
55 and 55laadehohnstopemedmavedofsonf thebpesibiopl §3("i tospheoisdidlion "B"
projectiops. With this structyr t he,sucki ng hol es 53 and 54 are pressed
and connegﬁgﬂw%EEOEBaaﬁrtheagacgpﬁguﬁ&P§§e§59aﬁ565@0%ﬁQntPhé“@oé&@ r'ofd
the unlo . ed. .Thg_r e r Rl i eri cal projections
havi ng tﬁgﬁéugk?ég §3F§§ §g1§n§a5§9§r§h§|g§93§§| §%§§fgpggd§%s§btﬁ§t he
ducts aresahp1li GRE Yea@nreahed: "Not ecthat £t ARaskehagthehes gd 54 and
t he suckiﬁgbRoPes 55 gng 5H may be fo?ned iﬁ t he sane natebiapgqg%g.,
metal s, rpbb&ustsagrbar the Eb@ﬁscaﬂi@EFSEiﬁhﬁ'BbqoﬁﬁénUQQH@@-uﬁﬁ%EG dgct s
57 and 58 are provided to the attaching nenber 18, to which the novabl e
suppor ti ngowedbéro@9the pvkathed. "Aletbi negodittion57Cindhed &he loader
respectively connected to the novabl e ducts 51 and 52 by hoses 59 and 60.
The fixed8dandstb2 undosdeanr @ avanmoved to anduswayolflrest the tbtirdhown

~'9~~131 (see_Fig. 3B).. In the ggesent enbodingnt, the | oader (8 and the
unl oader Br&ge WBLEi ésl ppdakpgnfedrthnprensyuni £essecesyépy suppdvedhe

about the,shaf 14 and,15,.by the tors.12. and 1 o.the l.oader .unit 7
for conve%?ﬁg gﬁamﬁSrk angcheEBrg uc?giégﬁtbgggoéséngiRrgﬁfg,sa d“Mhe
resin nol di,po,pRERI 81 fLS8C bggconpact in size. Wiile the noving body
24, mhichg?g ﬁol%?ngﬁ%ﬁ% §S|§§S products, of the unloader 9 cleans the

| ower die 38 amﬁenmwsaeéw@ysﬁbgmnbaetaéeiéaanE&a&esth@rnﬁbiB@ Redyed3.
which is holding the works to be nol ded, of the | oader 8 enters the press

unit 3 angdndl ehBsrebénuppkl edisef2émashiel bhke mANiNg hodyha3 preskephdted
with the noving body 24 in the space of the opened press unit 3. Wth this
action, tBe bheranlopgdeirn® tonveyppthiengolHedworkdushd takinngheupress
products can be_shortened, and the nDIdin% cycle tine of the resin nolding
machi ne cBRib& 3nhbpt Ehedbagenpghtsgeed ol @rREEC BIRe thgn UBd oRESI Zed. In

(1 Presentoeuied Benl ol Ue Lty TR | SR Pk ppg oty 23 of
(0,1 o5 phRATLYY, RS Fghe e spis phateh st I
resin molding machine can be much reduced.

The rotating position "A", whitvh is located between the
rotary table 4b and the degating section 6a, is a home position
of the loader unit 7. The loader 8 is moved from the home
position "A" to the rotary table 4d to hold the lead frames
"L", then the loader 8 is moved back to the home position "A";
the unloader 9 holding the molded products is moved from the
home position "A" to the degating section 6a, then the unloader

9 is moved back to the home position "A" after releasing the



machi ne can be shortened. Note that, the works and the productspﬁag pgﬁpeld
es s

by sucking nmeans in stead of the chucking hands 26 and 37. The 7§03
3 wll be explained with reference to Fags. 6A-7. Each press unit 3a-3d has
a plurality of pots 0 ~ ,~~~'"~~ 2002 3 2 and plungers. In Fig. 6A a

cl anpi ng mechani sm 61 has a toggl e nmechani sm 64, which connects the press
base 62 and the novable platen 63 and which is driven by a servo notor 65.
By drivi t chani sm 64, the nolding dies are opened and c7. osed
(see Figng9§&84h§9€%§%?§aie 3% is fixed to a n attaching plate 66 of the
nmovabl e pl at ena§3shdhdSint Pegl 0v8! €he B8adep HehhHCBhLYuAPY¥S&HebYot he notor
65. On the other hand, the upper die 27 is fixed to a fixed platen 67. A

bl ock 69 respgcal vyl gohaeet eleberattmobbng plasad663andimingvphl tepsse

pl ate 68, and they are vertically noved al ong gui de posts 70 (see Fig. 6B)
A screw shafand 117 saverrespecyipebyi fededetaeshafhe phessdbhbe 8Riahdishe
novabl e base plate 68. A pulley_ 72 is fixed to a |lower end of the screw
shaft 71.retaked by Eh@a@@905§t%geﬁn§hé3puﬁlEym¥29ahﬁl§ fBebr SBAYAY &6 the

not or 65, so that, rotar nque of the tor,65 can. he anspjtted . to the
sor ow snapidadsdbrfyedy HEekTulng' it hBvRc18caBl L Aa 1hER Ehe' FRLoRat 7
is verticasl d i ng e haf t e ni sm
64, "ani chit sRdnteceEy BELPRhTREhEC) BSBPR 8 2 rdbarellebaloh ey CHELA" Bl

73, so thehet bR2FPVED! etRbaLRD0R3eF20 DS ¥SEALEA! L¥gBEMEH RYthhenkoggl e
mechani sm 64 and the nut 73. By the vertical novenent of the novable platen
63, the dsksfoflbhenptesshabitc3baes dpanaddahBacfoseduppheihggglectric
mechani sm 64 conprises a first |ink menber 64a, a second |ink nenber 64b
and a t hifdréenkonehbetosder Fwengathe ovhloadghe9nachanespecBiyedmch of

whi ch conprises the |ink nenbers 64a, 64b and 64c, are provided on both

si des of Phevidedwishbhe shafts lhepndald.four toggl e nechanisms 64 are  ~
1t=1 ~ Q03 3 3 provided,, One end of the first |ink_ nenber 64a_is

pi vot abl y conn%dm%@h%alﬁﬂefﬁat393Vb99at§ﬁa¥?aéa5;btﬁedoF 81 B aader e

by & shaf ' PEOOS R LAMTGR - 1 R Ehdonthr: FROARBAP: cdbard BhooRaRPgacE o
1ath dq @f d
el v s R R R S e M P

shaf t 74d15Tb8rtbegtihﬁktHE”P§£d§408'§n@'ﬂﬁéaﬁhYoﬁeéﬂegtﬁgetQuﬁ?@rﬁﬁ&ab|e
pl aten 63 by a shaft 74e. \Wen the screw shaft 71 is rotated by the notor
65 to verbycalhyvable stppovtind, mehbesetBndwhndht bsrdapabkenefibers 64b and
64c are upwardly extended and retracted by the first |ink nmenber 64a, so

t hat the nevibrecatavehyoBovingeini Ehel yongibudivabpdihraatiiehosé the dies.
A transfer nechanism 75 vertically noves the plungers 76 to exert nelted
resin in %%Ea%B%ggomemh%r|i&erTh?emeéabig SHBRAT FAng; gembera18ei§o motor 77

67 and' 806K FhERrERa ER Antisk 20no BLFl oF 5 -efobpohif: 2URRChARbS "
spline shabindBalghieh 45-4AN0CIAILHE 1DRGYPRRINETdaPLLPROACERVL SRt 78D

are rotatably provi etween the platens”63 an ey are

vertical | yynavgdi 86t RehberVeghi Cehe ™Y EABRLngf mEMBeFOYBbhasPhaban163crEach
spline shait 78a is covered with a cover 78c. The spline shaft 78a is

capabl e oflyewhichl Ly apvangednphhalteleto78he AaibdbuR@r Thechal ér soreal
face of the spline shaft 78a and an _inner circunferential facie of the
cover 78cZhriésmoetiateg énghbedbotb dhuectipubnhyfareervanmpborr adsnwhieb.
Ti m ng pu{ée%s 79 gre respectivel]y fixed ég Egper ends, of

ounted on the attaching memb The rotary torque of the
servo motor 22 is transmitted to the ball screw 21 by a timing
belt 22a,.

The ball screw 21 is screwed with a nut 19b of the

movable supporting member 19, so the movable supporting member

19 is moved, along the rail 20, between the position "A"™ and



j~ r, A7~ ~C-~3 3 4 the tw covers 78c, and a timng bel 0,i.S- ,
engaged between the timng pulleys 79 and a notor shaft of the Ebﬁoﬁi?ﬁ,ﬁ@@ﬁ
that rotary torque of the notor 77 is transnmitted to the spline shafts 78a
and the screw shafts 78b by the covers Mc. In the state of closing dies in
whi ch the novabl e platen 63 has been noved upwardly, and in the state of
opening dies in which the novable platen 63 has been noved downwardly, the

motor 77 ¢(gEephEkYt {dnkotatesnihe-notgraspaft, e ' LRY CQYers
78c, the spli%e shaf?s 78a aﬂd t he gcrgmﬁs af?§§78gg&§§ ?ﬁg?efhgﬁglgﬁgers
76 can betH@V%ﬂeyﬁrﬁhfﬂé|S-oNUtﬁeSEo@hesiééBeéflEBEYC§ﬁﬁ@?@ﬁngbhtbhe t wo
screw shafts 78, and the nuts 81 are attached to a unit plate 82 (see Fig.
6A). A pre8suwkenqthéi baby sorew83] whi ebtaheliudea ahpl pres8atand a bl ock
84, is attached on the unit'flate_82. The bl ock 84 can be slidably pulled
out from emeogiment g3theerafkig206ps. nFhoagundgedhundergeentee pfetbed

t hrough the it, plat sQ.as to guide verticall venent thereof (see
Fig. SB).Qh%gQ% égeaﬁgrﬁéd hbnes ng,cﬂﬁﬂﬁﬁ faven Eg?eﬁrgrEﬁééeﬁjth a
supporting, bl ock of, 1 abl aten, 6 en the_.upjt plate 82 noves
vertical | ,r%ﬂg%ogﬁesFB%£E8P?¥h3n§Igbe ggtﬁieﬁgﬁga£6%¥.gbﬁe?ﬂﬁ §Y81 are
vertical l e o} i §h it e: 82 en_t he,8CEewW, 78b
are rotat%d?ﬁsog¥%aﬁs¥ﬁ§a%$ggsﬁ%geeggabfgb%g ﬁﬁiFﬂg59?ng%?t§§aP?$ghé§gd
toget her Whd8rtBent8itopl 8he SRafts 1hean@sip,nBbdhliSeMBRBi 8BafE bie _
present enbodinent, a plurality of the pots are forned in a nolding section
(not showassinghehéowsbldseld8 shdedbh muebsbanrbqdiréie plunger 76 is
provided in each pot. Wien the nelted resinis filled in cavities of the
nol di ng dies, Bhg ieegphunfetbe7athaeching member 18,-tha3raib dpwandly

noved to exert the nelted resipn in all ﬁots._The,pressure of the nmelted
resin in Bha batl sarewelbgltl I2éd d§ shaynnynfbige 8B.alBpkhagcape
hydraulic_(0il ). pressurg.,.The, pressure equalizing unit, 85 eqyalized the
e ' or cKaeh ASERREEL o PRLBERR A LGosTh Y ! % HE bheeglidee) SRl abing
unit 85 i i ok cLrou e I regsu i I ots can
be equal g@%ﬁﬂ?@gaﬁ%%%gfgﬂ t he ?%s%ﬁh%% %gtdégﬁgﬁc?n gacﬁggg??ﬂlkbghe
pressure g&yeEigh8o ENi §n85vce, PhHAathhY €hetA8vAbYBISHPPEPLRNE hibRBAE! Y
arranged in the longitudinal direction of the unit 85, and they are
respectiVE@yCﬁﬁnBQC%EQjé@t@HStBQ L edgt RO PWhFebmatBeakhangedthe correspond
to each pot of the Tower die 38. Wth this structure, the plungers 76 are
capabl e ohtsachhogymembengl8n the Vengtbabfdthecatbachdggt hembert h8t he
pi ston rods 86. The piston rods 86 of the pressure'qualizing'unit 85 are
equal | y ekbeteaiby28i andnthaebel bsearew| 2&i mayi be KbLe.t hat thiat epse.

led in the 0 cuit of th ressure,

gl ycerine, etc. be, fi ed cj
equalizinghﬁnf?agggiﬂn§£egdcﬁ? fedBP11€ hgog#bﬁef?ﬁéni@Oidgpgf@?ﬁ Lae
l'iquid due to heat-and conpressionsresistin roperties. In the present
enbodi nent2’ tHe €?8sgﬁ?§?gﬁﬁéf?z?ﬂ8 ﬁﬁPf Eggﬁgsgﬁﬁéﬁé far adjusting
pressure. As shavefohA Fhori§é. §Bpéﬁés369dtﬁé,&6a8@§h8d39§8§ @%g%h ﬁe

source "M, e.g., a servo no?or, to push_an_adjustlng ro . _
adj usti ngbbag BS.I@h@uﬁbeﬂngpb@ﬂgéZBhQsothpaB1@ eY! hadaing9ths mewdd into

t he bl ock 84, then the plungers , which are comonly connected to a
connect i nframebelL.90tonbehmobledkafid, eatersnguthanpoaskyumied3ypwhnde Wt h
this structure, the resin pressure in all pats can be equal. Note that, the

oi | in thdigsobavesbeent ppepedsstipesupply the lead frames "L" onto the
dies as a supplying-and-holding means. On the other hand, the

unloader 9 has a moving body 24. The moving body 24 is capable
of holding the molded products "L" and conveying them outside of
the press units 3 as a collecting-and-holding means.

The moving bodies 23 and 24 will be explained with

reference to Figs. 3A-5.



~1l~,s ~~ f ~C3 36 equalizing unit 85 may be previously applied.
predeterm ned pressure as shown in Fig. 6D. In Figs. 6C and 6D, d d@u638803
far connecting to a oil feeding pipe is required when the pressure
equal i zing unit 85 is exchanged. Naneldy3 the oil is sealed up in the closed
circuit) so this pressure equalizing unit 85 can be preferably enployed in
the clean room In the case of driving the adjusting rod 88 by a hydraulic

t i 1.1 ank b | | th | ' hanj 61 and th
T anst br mechdit oy vl A0S dIovute SRl eThuth, EnGThRie RS TR S ade « hat
tr 7 e e AET Th thecase
oi | i po T EHEL IR A G S e A AT e e RO LR B b e

unit 3 i shaX ef ef Bthey SQNESH €25 M iloSe® Sbdt DORA] (§IRApS hP¥F o Bhed hEnPsessUr €
equalizing unit 85 by a coupler so as to easily exchange the pressure

equal i zi Afr-shape 8 dlwackiny thend e, fammegper hel éaaer f 28nfsr ac keah anged
between the upper die 27 and the |ower die 38 by the clangéhg mechani sm
61., therd tparpinggéace 7L aippeushiess upharal Syckhegnibebe 29, fep shekinge
melted resin in the pot f the.lower die 38 is filled in the cavities.
Not & t hattesin (dstes and ﬁlﬁt&ﬁ%@iﬁﬁw FRIOTSR RBCEREnHPRRr dabPANGRes i o

uni s 55,5 GHRHCERS M b ueasi thEEaehe veh i eI ons. [hEi o, 7

e, e s Blodi hsetash L0 ALTSIA O Poghe’ gty o e g (L

ej ector rQdskitg CAMECI0 is provided along the movable frame 23a and
connected with a rotary duct 49.

The upper cleaner 28 is accommodated in a hood 31, which
is connected with the sucking duct 30. In the present
embodiment, an opening section of the hood 31 acts as the
sucking hole 29 because the upper cleaner 28 is located at a
front end of the loader 8 when moving body 23 enters the
opened press units 3. With this structure, the opening section
of the hood 31 preferably acts as the suck in hole 29. To avoid
interference with the upper dies 27, the upper cleaner 27 is
move close to and away from the parting faces of the upper dies
27 by a cylinder (not shown). Namely, the upper cleaner 28 is
projected toward the upper dies 27 by the cylinder when the
moving body 23 enters the opened dies.

As shown in Fig. 4, the upper cleaner 28 is rotated by
a motor 33, timing pulleys and a timing belt engaging with the
timing pulleys. A chucking hand 26, which chucks the lead
frames "L" to be molded, is held by an attaching plate 34. The
resin tablets are held in tablet holes 35, which are formed
in the attaching plate 34, and conveyed.

Next, the unloader 9 of the moving body 24 will be



~~~~~"; ~~~3 37 bottomfaces of ejector pin plates (not sggwp) %ﬁ
| ower d|e 38 when the dies 27 and 38 are opened. The ejector d&lare 3

vertically pierced through the novabl e platen 63. Wen the novabl e pl aten
63 is downwardly noved to open the di és427 and 38, the bottom faces of the
ej ector pin plate contact the ejector rods 91, And the novable platen 63 is
further noved downwardly, then upper ends of the ejector rods 91 project .e
from an r.f f the dqmyabl e t égg C n pl ates
are rel at’ glaﬁn?reoqﬁe tElp\%ar i@pr etgés%f: %A zée)ctﬁ%gn é#web&& %)dhe not or

65 1or dpiay B0 e TR0, TREDANCD Bloc MR A {OTedaidd Ay

moving the transfer mechani sm 75, and resin nol ding action on t

i nput  si grahspenhiac khddkinp Wkt 3%, an opeiatd hrEact3IPFRS dlsaiasy on the
right side (see Fig. 7) of the press unit 3. In Fig. 6A, the pressure

equal i zi mg pamttings fiaceatafadimadnt ditgse 3 ta hatlcigp beordce cHbdbire saickingli ng

toward the front side. Cbncretely the plate 83 has a T-shaped groove, and

a part offesid plusdis and 1§qs{9aio|r>ﬁsrm tr@mwe ey thedsetegrealtanemy th this

structur the bl ock pabl e of i di al ong sai d .groove of the
olate 83 i ﬁélq?ﬂﬁ@ AT GBS (HUTEAg e At 5 40, and
per pendi ¢u 3 q§ BEP f ) ached
fromt he%p :? 4ea %%ges ﬁ@l?fﬁﬁ%ﬁﬁlg@afnﬁ%egé eiacscﬂa(%rge 1 eﬁ&% o and
di sasserr%k;%qtﬁfgor&d&e mwrgblp%%w Hdnd P RIS 1o i cannect ed
formthe piston rods 86. In"the case of assenbling the pressure equali zing
unit 85 te@nnketsdvallth B atarg3 ddcy Sxanple, firstly the pressure
equalizing unit 85 is attached to the unit plate 82, and the |lower die 38
is set at a pMbscrlidwed cl@aner-39 if poiovd de® iposin iaperdmg heeatovab| et
attaching plate 66. Then the plun ers 76 are inserted into each pot from an

upper opéni dsé]e?tl dh earﬁFdl 49 tife Inaated hasige the throd b of

exchangi

| d f th
cqual i 2 a%eumuuc ZIEE ”91 a%'ﬁdy'tﬁxesi@%pocé@exa"‘éi%am} éaiéast?‘éfaber of
ts b h I t 85 th
Gl osed ot ovidsdc f’ﬁh[ PRI 4hg SRS EE P R S b a! e
platen 6%’esi)%cvl\prti§)' Q@xeeflfdv@rem%s(:%.b%ﬂ 63.58%51rable for the sucking

hole 40 to open on the rear side because the lower cleaner 39

cleans the lower dies 38 when the movable body 24 is moved
away from the press units 3.

As shown in Fig. 5, the lower cleaner 39 is rotated by
a motor 44, timing pulleys and a timing belt engaging with the
timing pulleys. The chucking hand 37 for chucking the molded
products is held by an attaching plate 45. As shown in Fig.
3C, the attaching plate 45 can be downwardly moved by a
cylinder 46. With this structure, claw chips of the chucking
hand 37 can be located under the molded products, so that the
molded products, which have been ejected from the lower dies
28, can be securely collected.

The acticn of the moving bodies 23 and 24 will be
explained with reference to Figs. 3B and 3C. Gears, which are

respectively driven by motors 47 and 48 respectively provided to



Next, an attaching mechanismof the press units 3 will be expl @i Tgﬁ‘%ﬁhﬂa
reference to Figs. 7-8D. In Fig. 8A each unit attaching secti®n §On

is provided on the base 2a of the base unit 2, has a plurality of rollers
95a for supporting and conveying the %r@ss unit 3. The rollers 95a are
rotatably arranged, in the direction of attaching and detaching the press
unit 3, in each unit attaching section 94. The rollers 95a are slightly
proj ect ed i YA P i f-ace i i ection
94. A coﬁpg£t seé@?gﬁ)ggc ?%iﬁﬁgbi éda%?pﬁ%%%%£%§§#ﬂﬁé§$#%%ﬁﬁ%pggghh uni t
att achi ngaeGt i2ap Ahd 7 CUMIAH 3R HYPRG v lov il e thPase of
each press unit 3 and correctly position the press unit 3 as positioning
means wheviabé epfeamesni23as angl deac Byd drd viihey Whd nRitcashidmy arctdsn 94.
There are two positioning pins 95d as anot her positioning nmeans in the

vi ci ni t ytbe saviabdentfaames @S emdoZda aver o earigriona tarvedgyi mg veel thediweia,
whi ch are capabl e of engaging with the positioning pins 95d, at a front end
of the ptb§spesgdéionsof Beagmdpr'és's (ga Fig -Bﬁ%ﬁnﬁg caeh Hress pusd 6»

contact wth the contact sectjon 95¢ ,and engagi ng .t he engagi ections 62a
win t hg%smvaﬁ fgfﬁ‘@ﬁ_@s;»ééﬁ,a _ Efﬁeglsr%%%nﬁsﬂ_%&&f{e&a 900?{_&5,9 %0519{;] iy
~~? ~ cQr.L .RQSintzi..0 , na i he on an e
transver gzledgﬁlelg%l 5%{1@%} 2t egglgll t3|6§1 t(g'c §i %gjs'e?’tﬂ%)dn w&i.JhT%eﬂeposi tioning

pi ns 95%@@@3'5%33%3% PReRd danith trhanRNeadingiest apy g%gét%gh@%tw ess

unit 3 is ¢ I'ightly nmoving 1n the attaching an I ng

directi omovieg bodi®l) 23Aangh@dn adre Fedt @Al 1§Uiade-ardidds R afevaplevi ded
on both side edges of each attaching section 94, so the press unit 3 can be
gui ded f draaksa@Bangndo Zdad cdet &dmuldafveoustllye eatticac tiheg prests ami¥ Not e
that, the transverse position of the press unit 3 in the attaching section
94 may b¥hgsti med diyngt Hd egubhay er lisen opened .st ead of the positioning pins

95d. In Fig. 7, height het n an upper face . of the attachin ect.ion 94

and a bot t om FHCEESF LRI Vor &hE GPY ey ingh AGE AN 10lod A, BIRSrFen ot

rollers a i fin s "E";; _hei ght hetween the hott.om face of the press

unit 3 a%é f’ﬁlg %2? ﬂlﬁg ?)fcénglatlﬁlg 'O\El/e)llrsg‘ﬁé’ ’3§qesqé)€fdieﬁe L S t he

present  epROgY TaBe EhanRCinghl £odwaliel Wehm W &h%%rn(dkg% f23 he a&r%ach' ng
ng t he ﬁ E+F) xe

section 94 a parting face of the |ower die 38 I's fi even
if the mpldiing ofi e an@eXEYISA)T,0 Uiaind ciiveikie e Q@ Fravse "iivat ,

hei ght between the | oader 8 and the unl oader 9 of the base unit 2 and the
parti ng wahdehohavich®edinesuppltiee prdss tihve troagtyodlad llee 4del (stdev étiyg .adjlust ed
before operation. The rollers 95a in the attaching sections 94 directl
support bife tireedsadnifiran® sspptliyd noolslests b dani Hy dveadduickingvsing t

abrasi on_and defornatjon of the rollers 95 the rol]ers 95a may retract
under t h&Pgpperapdced rane I3 He mmwﬁs@@ﬁ%@ erthgt tléaﬁf%rg%he
press uni.ts 3. I n . this.ase,the press units 3 .are.suppaorted by.the er
faces a ¥ Ifoﬁtfdorélpﬁori%ﬁ&]aﬁ (%élfgzs?)rcg@ﬁj(“flﬁge ﬁlelirg(%{l&n %%’e*ﬁ’reeggol{gdﬁi ts 3

can be cqrr egh i toachis mq%gd , I
conveyor(i%é'aﬁ;sh,fay OS&%Qghgﬂgyé%an éggnp oyegﬂ?ﬁ@§§%g§k§f¥t e(¥§1 e;2K§5a.
The bal | canyexah1@ans o tee HAWDr GHPHHSS tie MV 1AMt 28:alid y of
nmetallic balls for rotatably supporting the press unit 3, the netallic

bal | s beimay egih Haed@ch ridn arlde rfotradnsl 9By tihe thd |drci@Exseordittecthiadrl or
conveyor means, the press units 3 can be easily and qui ckly handl ed and
posi ti onddhe Exchbpredsakviitse3 dig-gedsian .offde movaldessisuppimigrnd gemmr
shown). By the positiagning jig, harizontal position and the height "H=E+F"

of the pidsdsuiaveds adgmdbdheortivddt 14P et itdey B Perdectly the dase 1f
attaching secti.on 94 (see Fig. 7). ,he . ,positioning ji is§%§3i on the
basi s of %‘éﬁpi?éydf‘q eoiseé“gﬁ@ﬂ‘%sne as%’ fﬁh? Bre ”J%‘rtrse r?dgi]g%a’not her
base uni t | ti.oni j i HfRa Sl Usdd t riqgﬁ;al
positiangﬁhlﬁgﬁb t%% E%ﬁgﬂg¥L§§'u ts 3Q§¥%§%Q?g% totgﬂgigﬁggﬂb t he .
at t achi ngrsagt 1S Shdfed FaRAthdPdsididh A KA pdRkiih arplural ity
of base units 2, the positions of the attaching sections 94 nay be
correct| yrpasid icaesd dfy safgpFchimyg theprless] uhidmgs J'L'Wosetlss zerdss amidls t o
the press unit 3, to the attaching sections 94 of the base unit 2. Note
that, th&8wmresk Ad tthe domilehd usedndverd sdjarsg ity tdmymging ardutee jiQ f or
correctly positioning the press units 3.



A flatcar 96 (see Fig. 7), whose height of an upper face is equg| tqri;.hazg
of the supporting faces 95b of the attachi _rig sections 94, nay?bé used 03
the press unit jig. There are rollers 96a on a bottom face of the flatcar
96; there are rollers 96b on an upper 2f ace t hereof . When the press unit 3
IS o,~~~>~~ ~| ; ~~ ~~ ~~~"~~3%4"1 conveyed by the flatcar 96, the
press unit 3 is nounted on the upper face of the flatcar 96 arid fixed

t hereon by bolts 103. Wien the flatcar 96 gets to the base unit 2, the

bolts 1D3rariel deHacdtedtt then ¢ heowsdstromi the pss pubhedtAdwes delhde base

unit 2. The press unit 3 is transferred onto the rollers 95a of the

suppor t i mpgidceornsh;” ankf fihe movengtedlinthe shaftct4 nfrehethenpasition
section 95¢, Upon contacting the contgaet section 95c,, the press nit 31is
correct|y Xettd FhnPogktaedit n s i dn nd Ahe crekrkhen off 1 Ehe nkeader press

U1 S b ARG Bl BT A A SR GISE A
are atta tdhdd'e 1\?61{@%%\9%%0&% G g 5@ O] FH 9%%5 refa: Byrdbe

vi bration, the press units re made unstable in the attachi ng sections 94

because tiie et o Rttarh@d enctiusli Nghdde okl Nehéli @1 bedyery, heavy.
Thus, the fixing nechani sm preferably has neans for preventing the press

base 62 from flwadadiy. prtasd henipr e3enthenbowermahie Irigordpibbel v 97 are
enpl oyed as the preventing neans (see Fig. 8A). As shown in Figs. 8A and
8B, t her eveartel daok e dnawinee rigragindy away i Onem filze wppehedien2? . éhldeof t he
press base 62 of each press unit 3. And there i s provided a positioning pin
bl ocl ¢ 9mpyabke L xane M3y of the nonngtbedrtidniosenieredra nspa¢achi ng

i 4: h ) i | i.d iti i i 95d h
Sosi t L oniRENRS Hge A ey 2 O 248 actiTan (v 8 Been oobeiady By nERect achi ng
ti 4 1 | G i Y | i 95d.
There_ar S 40 Tk "FeRF Sndtls o, a8 he F eshcrdBRet g WRECR! ™ 2
~~~ 4 2 pc{leésct&uuﬁeé-%g F\ﬁéﬁ}l}%@g@ oA 287 & SEPRI AE&Uoh ot PRe

transverse direction it 3. Front ends of the horizontal

bol ts 97 phfer Adad abd Wikl Rw ol veks MSed cdswnalsd Pfwhde Heei zont al
bolts 97 are rotatably held by blocks 99. The horizontal bolts 97 are held

bet ween trfevdih e kibrfife alith %nthyr swalstherspdda. ofache aprassi mgisedt foom94 has
st opper bl ocks 100. Wien the Fress unit 3 is attached in the attaching
section e tpestiooks"BB eont@tt(s¢r Biappdd) bl begsunper ¢heanene9.,
horizontal balts 97 are rotated,to screww th the stopper bl ocks, 100. By
screw ng i thas heppacermeedated 11 Nehe e n%ﬁr £§IW%397C%B§??Fon t he

it, 3 t th b 62 f ti s hat ,
P oo i B e | OF BIENpRETTale 57 WY LR8I LOM ndBE R AREL (hEC.
3. As Shqy@éﬂﬁ&%n@ﬁq@ { 83 o @t §3E R €68e UPAFL BndSrAbXedLhe the

g ction y

attachin 4 two vertical bolis. One of the vertical bolts is an

ordinary jhgdin 19dst€ orehbved | 9t tisé deppRoSegbit 2T 281 Ak ushekeat intofare is
whol |y made as a screw section; the other bolt 101b (on the |l eft side) has

an outer Iche condlermmtdadt f 3¢e Odostee f oineér phand pnivlyenmatbe asowabteefiramet i on
(see Fig. 8C). The bolt 101b act as a sub positioning neans. The press base
62 of each3drisoneved awansirom e chressednib2d ahberobhe hppdnframes

tivel : dto th | t 01 d 101b. Th is f d
crpect VELY SOLLERONLE Lhe ball IP1agnd a0t Thecscl stasgede soren
ti faci e 95b.0of h attachi i IniFLg. s i

PUPPOGRIES 20830 S A6 AASETATS, 7RIy L LB phOS ol

supportingBiag 9 of each attaching section 94. There is provided a nut
95i at a |'ower part of the hole 95h. The bolt 10la is screwed and pierced

through the when the molded products are taken out from the press
units 3 which have been opened, firstly the unloader 9 is
moved to the position "B" or "C" (see Fig. 3A). The movable
frame 24a of the moving body 24 is entered the space of the

press unit 3 from the position "B" or "C" by the motor 48.



7 f ~i~vclL 43 screw hole 102a, and screwed and fixed to thg-sc am{zﬂgq
(not shown) of the supporting face 95b. The bolt 101b is pierced rou

t he hol es 102b and 95h, and screwed with the nut 95i, so that the press
unit 3 is fixed (see Fig. 8C). The bolts 10la and 101b are attached at
predeterm ned positions in the press unft 3, so that a plurality of press
units 3 can be attached to each attaching section 94. In the present

enbodi nent, the bolts 10l1a and 101b are different bolts, but the both bolts

nmay be thet@aolthaieOl%hequfwef ttheaasIunid sdpdrdthel Hirdgn S8Rt ion 94,
the press unit 3 is previously nounted on the flat car 96, on which the

hei ght oflowiae gries38umihen3 the oovaddld Yreale & smbwrs ithd gpate Bfen the
flatcar 96 is noved beside the attaching section 94 together with the press
unit 3. The ppesedupiress migssi¥ed onto the attaching section 94 to set

t hereon. When the press unit 3 is pushed al on the gulde rails 95e as shown

in Fi.g. 8B, the %@éﬁ&?slez QYR Yysdsiilt iresadiy- el ns
95d,dhftdf 6fth tar ~t
Che r onthts 1oweh oeoad b HHRLE iw@seewé&micw 3 ensbhm o the
fir | o 4 erted
prﬁfsou?ﬁéuﬁkﬁo%%%bgbl%'?’3%. Qg&ﬁgsgﬁﬁghéghg'p?gfgquE%E¥% Ft necessa?y
the two heiiezomtial 3o %%@Eh%}ﬁi&mr% M i i e deatt aBvald .t ighdl ess

unit 3, are screwed with the st opper ocks 1.00 tofix after the rollers

95a are téler ativetkingUhahd hedldingl @b inklskedewrtduidts the setawriel e
102a; the bolt 101b is strewed with the screw hole 102b, so that the
verti cal frosi ttihen pafestshairprtesks tunitthes picss iftidxad "(Béee)rﬁ"@" 8(}})h11Wt h above
descri bed structures the press unit 3 can be precisel i~i~C4 4

fixed inrefaraing fineg doea mmsgm urgd: t%atth%@%fraésl@ §@66224ias HAan oat ed
by th t t bI t 63 . at h d.

A ter nd i BaS I Faces ol deuar, e 'tfm?ﬁsea‘;\@ 2380 press
nit 3 el r II n t re

3n:ts 3I gd %&d I(fﬂ%che thgﬁ; deta(ﬂedﬂf%gﬁﬁghe base &ﬁ?%%iﬂhatﬁ%‘?ﬁﬁp >

referencgqt,o existence of the nolding dies. Each press unit 3 is capable of
i ndependently attached to

Next, the movable supporting member 19 is moved along the
rail 20 by the motor 22. Namely, the unloader 9 is moved on
the conveying route 10 until the shaft 15 of the unloader 9
gets to the position "A"™ from the position "B"™ or "C". If
necessary, the unloader 9 is rotated 90 ° by the motor 13.
Then the movable frame 24a is moved, by the motor 48, from the
position "A" to the degating section 6a (see Fig. 1). The
chucking hand 37 is downwardly moved to transfer the molded
products to the degating section 6a. If the movement of the
shaft 15 from the position "B" or "C" to the position "A" and
the rotation of the unloader 9 are simultaneously executed,
the cycle time of the molding machine can be shortened.

The disused solidified resin is removed from the molded
products at the degating section 6a, then the molded products
are conveyed by a conveying means (not shown) and accommodated

in the accommodating magazine 6d (see Fig. 1) of the lead



and detached front the base unit 2 and has a nolding function only, so that
the press units 3 can be snall and |ight. Since the press units&p1a?¢‘§n@@@3
and light, they can he easily handle and carried for naintenance, 'etc..
Further, the press units 3 can be carﬁiﬁg into and out fromthe clean room
w~_t hout wi dely opening the clean roo ince the press units 3 have the
nol ding function only, they can be attached to the base unit 2 w thout
connecting to the | oader unit 7. Nanely, the press units 3 can be attached
by setti nframet hecauhaditpagseettoBa §4 only, so the working efficiency of
exchangi ng the press units % can be raised. In each press unit 3, the

cl osed oi _1 ciTheitimsnfjoofiethenatbeopr efsthe mquablzi figamest 285 anlly; the
cl anpi ng mechani sm 61 and the transfer mechanism 75 are driven by the

el ectric Ad2o0eE, the moeipgebediast23 and Bé wirhl| bandxpilghnedl nWbenpari son
wi th the hydraulic. clanping_ nechanismand fhe hydraulic: transfer
nechaniSWFK?H@OE?QHﬁiﬁﬁaﬁﬁc%ﬁ%is B@ﬂ;hﬁ chackibasthe mpddrdnpspinstsan be
nore precjsely and gui ckl ontrplled b he el ectrig. ,notors. ,Further,
changi ng b?e@évggg%ﬁg%gﬂr%eEEQQCg%Edoﬁfﬁﬁ%uPrgﬁﬁcRnlévénw?ghtﬁéeaﬂﬁﬂﬂt of
the i ~C. SFr3 4 eskng iy o a n e h S e
unbalanceE%%nﬁ%gféﬁ o?%%% §§n%hg %?@gguégeegﬁél?é?n@gﬁépgé ggg&goégéét t he
wor ks canykecKaya! J:Mumaiﬁ§dtmet De£qUptan88! PoP’ REREM Rol8ngNEyRIESERE
enbodi nent, the closed oiT circuits are fornmed in the pressurg equal 1 zi ng
uni.ts 85 movyd BRtextieenapened bpasksandipi Pi RYBhcabehringl thedpaseihhe
préss units 3 can be small and light. Further, the press uWis 3 are
capabl e ofa&eepf nghé heppéradieod cNamalyThthacnovabdé fhamessZBanehdi ng
machine 1 _including the action of the press units 3 and the |oader unit 7
will be e¥$raanednoved asfif chbe m©vgbge framg ZBa peesenlaendodibbnthef our

press units 3a-3d_act clanping action; th oader unit 7 cgnveys the works
and t he HB?H%BlﬁrBH%%?S£§%th%eﬁh?h%P%%EeOEnLPEZPEﬁEStHBlﬁr sswﬁﬁﬂtggg The

| ead fra "Iy oa t he,fesin | et s, hay n_set in the pres un'té
sa-3d. | oM nhrebe 2 f neueRRag, RO B SREoPEonuthr LS BRFED 8bs
whose F'”fP&mPEthﬁPéﬁS 3R CROSERE [ BRefli 85caR8 9éf$66§5tup§89dﬁh§8d
conveying action of the loader unit 7. Firstly, the upper dre 27 and the

| ower di etR8 @huékendi hahd PLESSE Ubhé Bavablée! psaflet R3a0kd1EhAsekedHe. f rames
"L". Afterwards the toggle nechanism®61 is driven by the notor 65 to nove

t he novableagl fitames3andwhhar dessn tablethetoappet them2¥nahbet hewkswer die
38 are opened. The unl oader 9, whose cleaner 39 is separated away fromthe
parting féte 3. Vhen| bhermavabbg, freamerd3ahkssphee Bevadenuthéraiethe? and

38 and chucks the, ol ded | ead f T | oad hol di ng t | ded
Cead T v anBEoat URbhod- obher FONFE HALepail s VREREDRE (A BRABPROTHOUELIALT
t her ef . un| | h ~ Fa~a3 B2 tipg.f f
the & owsr Farer s CRY o Be L AEP 28" Wit Ps ERe dhbron oy PR Bler o, “the
| oader 8 ?Qgﬁkfr£ﬁ8%|§§g %6?&8&,"hitﬁotﬂé 985§ﬁ9’iﬂh%ﬁ8 858gsuppl i ed from

the | ead Trame supplying section and the resin tablets, which are

supplied fromghgpi9eshg SHEPL¥AAUf88REL0ANE, takihfeolibmehpomblied "A", then
the | oader 8 noves to the position "B" via the r_onveying route 10 (see

Fig. 1). pheduths anktoadeiec8]lpegkasuted| ecand theanpagetbE mhédidngsd2ésand
38 of the first press unit 3a, the |loader 8 holding the |ead frames "L" and
t he resi ncaabbet simul baneohel ypaxecupedt watht sppplyhegl theelesdbfysmes and
cl eans the garting face of the_ upper die 28 by the cleﬁner igﬁ When t he
un7. oader29dgbaking: oyt the wphded predustsr 85 thak Ehg. moYdibgeSYEAS
novabl e platen 63 ggmaﬁd to ngve the lower die 38 close to the | oader 8.
Then the Fb3Gef28 t SPRECPE3d frames "L" and the resin tablets onto the

| ower die 38. n d t S¢0 o} S , 9kh t 6 rther

noves the nova % %b§§5%8§3ﬁ%6§a?§ ?g g gséoﬁﬂggd?g§92%§a§8g§88F8 %8& t he

| ead fra”@értically, so that the loader 8 can be vertically thinner and
light. Since the loader 8 and the unloader 9 are vertically
arranged, the movable frame 23a holding the lead frames

locates quite distance from the lower die 38 when the movable



.. ,. L. Wen the |oader 8 enters the space of the dies 27 ang 38 of the
first press unit 3a, the unloader 9 hol ding the nol ded producté T LATTROVER3
to the position "A" off' the base unit 2 via the conveying route 10 to
transfer the nolded products "L" to tgegdegating section 6a. Then the

unl oader- 9 returns to the position "B"“via the conveying route 10 for
stand-by. The unl oader 9 waits for opening the dies of the second press
unit 3b. Upon opening the dies of the second press unit 3b, the unl oader 9
enters tifeagRaQdaoinft hthes epdrédress iwinovdd olternfl hthe Wrdierurdd &, t he
unl oader 9 is driven to nove the O ~~~,~~j) aa~3 4 7 chucking hand 38
downwar d stoo thieu oo lidiegralydded taaek fosamdse "dhortEmed thhe suppdaderg $Hel di ng

t he nol ded products "L" noves out of_ the space with cleaning the | ower die

38 by t hdeefdedramesy ondso it hep diowe ol @38 hevhdisde d haamdarw tdwadie£L 7 and
38 of the.first press uniit 3a, the | oader 8 noves.to the position, " A" while
Che unl 02d@s 180 BAGS / At SR TIE TS lovangy T Rt DA 2Rt pr css
unit 3b. At t 0Si L AL r . "L

whi ch have bei"ﬁle&%&% Suckind %?@??ef‘%fg’m%méﬁ‘g’&lﬁ&@@%n_ %t he
resin taphgt %olmc%mt%e%é@wd&ﬁﬁd HRANS7 NS Vb AURR My GhSRES | On

5, and noves to the position "B" for stand-by via the conveying route 10.

When t he behordeth® Brdides] o ofliet L Wnwlel Jotad thenspare lasisedlid he dies,
the | oader 8 enters the space with cleaning the upper die 27 by the cl eaner

28. \Wen3Bhdywejeater Foget Slodtsesf Fitghe Deadndhw dswvasti tp@y,titdre dfbader 8
Sets the lead frames "L" and the resin tablets onto t:he | ower die 38,

whi ch hakdeb¥ertigalhet nedige ¢ fu b d.owatd e oltamaly . When alnckigutier 8
gets out  of t space, the tor. 65 ves fhe novab) e pl.aten 63 ypward to
OF ose t hbPatesT, Thiatg as o Tt d-wes i 10 drsaicad athyidie tienasiader o
enters the space of.,the .di es 27 d 38 ,of t secaond press unit 3 t he
unl oader p&?s_ﬁ l(fl"lnﬁg e er?rﬁcgé)J ErogigsucgéT s( SEe tFar‘?l%/'esg))t 5“%1?:68’5%4 ibc%bd‘}f“ of

the basev‘é’llgtic%lyin%vte'&%n%o%‘fe%k{%g n{d?}étbeiel%nl}aé‘)caetéé%??f o WP (B A G JY Oduct s

L" to the degating section 6a. Then the rd returns to the position

"B' Via @ha iRy SHAS Jertldr Yodom1stiand-dyai rbe, unl oader 9 waits for
opening the diés of the third press unit 3c. Upon opening the dies of the

third press umbe d®lddde produdts are €Jectédlat- thd lwwaadgod tamirerst t he
space of the third press unit 3c. Then the cylinder 46 of the unloader 9 is
dri ven t d¢hepJewsre dileud86 ,ngchame 138 cevofartde e pdrick treelardi ldeds | ead
frames "L". Then the unl oader 9 hol ding the nolded products "L" noves out

of the spgednjictiedel ddnmegnshdarowkiiviing ddhepeiardan ends 9H9.1%Upon novi ng
out of the space hetween .the digs 27 and 38 .of .t.he seco ress, uni,t 3b,
The T oaddr VAT ETEhd st i B LR IS T R e St + he
space of ¢ i 7z of, &ﬂﬁ hi 1§§% i 1At . (41
"A", 'thg §5§%$§ gﬁ%g%gﬁgke 2ea _ ?§%g§Q£ ',(aﬂf%%_ éﬁ%;ﬁﬁgﬁigﬁgée%gg
from t he thgachd 1R PHRRIGHN HitHhiton e ittt d RS 1@ hdal &S . ohitgdh have
been supplied fromthe resin supplying section 5 and noves to the position
"B" for sicaadrlley plisterhés L omeeyihag rahd elibadérerd tdeey b caderndgdegins to
nove outward fromthe space between the dies, the |oader 8 enters the space
wi th cl ediengppesr wige ofi &hey Ippdeare &4 eaner 28. Wien the unl oader 9 gets
out of the third press unit 3c, the |oader 8 sets the lead franes "L" and
the resin tablBicsesftiyalie |t6wer6%%@r%,dm8cr§%awf tf@erf’fg dtheroaffied
upward, an ves qutward.. Wh he | oader 8. get,s out.of the s e, the
motor 65 ATV a0a AEIRAR O plated XN S SETTE LSS Wi 38 to
mol d t he §A53%fj. frames "L" .
The sucking ducts 30 and 41, which respectively have the
sucking holes 29 and 40, are respectively arranged along the
movable frames 23a and 24a. The sucking ducts 30 and 41 are

respectively connected to rotary ducts 49 and 50, which are

respectively provided in the frame sections 25 and 36 (see



When the | oader 8 enters the space of the dies 27 and 38 of the thugqFPiﬁaé
unit 3c, the unloader 9 holding the nolded products "L" noves tﬂut ’
position "A" of the base unit 2 via the conveying route 10 to transfer the
nol ded products "L" to the degating s%cbion 5a. Then the unl oader 9 returns
to the position "C' via the conveying*route 10 far stand-by. The 01 ~';f’
F~ ~(~03 4 9 unl oader 9 waits For opening the dies of the Fourth press unit
3d. Upon opening the dies of the fourth press unit 3d, the unloader 9
enters tHeigpai®) of Thderdtoary dpttes s4dmid 350 Fherncapebry | dnder 46 of the
unl oader 9 is driven to nove the chucking hand 38 downward to chuck the

mol ded | ezbfecinese 'y "rotieing Heogeit loaid ewl toh hicheli sipfihe bl aledl b odsict s " L"
nmoves out of the space with cleaning the |ower die 38 by the cleaner 39 .
Upon novitde dgicking nuahm o0 mn neeer | ertarg by wdsh othe hehafits dldr ess
unit 3c, th zgfader 8 noves to the position "A" while the unl oader 9 stays
in the sﬁHEﬁ *the dies 27 and 38 of the fourth press unit 3d. At the

position "A", d 8 cks.t | ead franes,"L", which have been
supplied fr ombﬁcﬂgatgf_)ega(ﬁj(ftr%%ysatfg%l%?nagle%e%wab%?% SRR EPERR I t abl et s,
whi ch hay, . i r restn [ S i and noves to

t he posi tsﬁl " C%ﬁ%‘%\%g (t/glliet e bo%%%g@%h@%g&%%ggt he unl oader

9 begi ns Gut®VEL UldvGZ Fespedtior SPRamhet year Adiensl &5,53 hend osger 8
enters the space with cleaning the upper die 27 by the cleaner. 28. Wen

t he unl odteen Xlyetloamanr & drik Hloairiml gadss Ymte Acdhtdthed ) ddders@clsats t he
l'ead frames "L" and the resin tablets onto the |ower die 38, which have
been f ur tiheresovde dindved dcamie mvaneekedwel. ovherf thio | Baceing hetesout of
t he space,_the nptor 65 noves the noyable platen 53 upward_ to cl ose the
dies 27 ahdl BB 1P moha @ PR On 12 MORIRG UL Ahdviee BeEalte di ng

le i t by t its 3. Unlike th t di t,
The nurbdrb ey o 241 SRR AUR AR S LR arount
., G

of productdQn.p€fC-3a), ~ t 1 ~ ~1i.~ 50 In the present enbodi nent,

a plurality of the press units 3 are independently attached to and detached

fromthe base gy texdampSiee | RthPrassk ity thSl sambdensd| 4 Ya eietizshes dpemed he
base unit 2. Wth this structure, the press unit 3 can be cl eaned,

r epai r ed,atexodEn gefl, metsell i orsphentiada hgb e et Béris ; ihdauicksimgppiabes he
whol e machi ne, so that working efficiency can be raised. a _ Next, a Second
Enbodi nerfi5 wind Jfe assep|lei sl apared at tops of rubber or plastic

spherical projections. With this structure, the sucking holes
53 and 54 are pressed and connected to one of the sucking
holes 55 and 56 when the loader 8 and the unloader 9 are
rotated. The rubber or plastic spherical projections having
the sucking holes 55 and 56 are elastically deformed, so that
the ducts are air-tightly connected. Note that, the sucking
holes 53 and 54 and the sucking holes 55 and 56 may be formed
in the same material, e.g., metals, rubbers, as far as they
can air-tightly communicated.

Fixed ducts 57 and 58 are provided to the attaching
member 18, to which the movable supporting member 29 is
attached. The fixed ducts 57 and 58 are respectively connected
to the movable ducts 51 and 52 by hoses 59 and 60. The fixed

ducts 57 and 58 are connected to a dust collector, not shown



reference to Fig. 10. Note that, the nmenbers explained in the by
Ef i bodi nent are assigned the sane synbols, and expl anation WAD|ib tcmnzﬁgﬁi
In the First EY~nbodi nent, the base unit 2 has the conveying route 10 for
conveyi ng the works and t he produr_ts 0 the base unit 2 is fornmed into a
T-shape. In the Second ~nbodi nent, H% ase unit 104 is forned into a
rectangul ar parall el epiped. In Fig. 10, a base unit 104 has: the lead franme
supplying sect:i_on 4 for supplying one or a plurality of the |lead franes
"L" at ongeki Fiy.a3Besin supplying section 5 for supplying one of a
plurality of resin tablets at one tine; a |ead franme accommodati ng section
6 for accommodat thg phteseptdenbodémentr, atbe 1padepr 8dasds heamalvad eroader
unit 7 including the | gader (not shown) for conveying the |ead frames "L"
to be moPdeteangrthealdyi arrapoeds ﬁﬂén1@ﬁ§ ﬁé&drﬁﬁ&ﬁﬁtéﬁﬁéﬁyﬁﬁ§a§€@vlon 4

hown) 1 BPoUBnoBR AleRRs" T a8 Spuanyt SoF: BRteks B?eégg A BB T oad

o acs0auRIaLhiY 7eFbEORofvednitlheRoihie BANCLHE brédS Etth%a bR

Enbodi nent . position at e | oader (not

shown) Cbuﬁtsécth@nl gadef,r amdsthe" resibemcidded madhthe a&snon chablbet s and
the position at which the unl oader (not shown) acconmodates the nol ded
pr oduct scampadtf fimr smzef.rom t hose of the First enbodinent. In the present

enbodlnent t he | oader (not shown) noves, .in a direction Al, froma
position "X WbilRetbepppying ba§Ne24e phichude teddigsdtheamedded  Upon

chucking the lead fra to e itiaon "X". Then
t he IoagEF°§B9E§ t 8%a EESSPPJBHE ﬂ@ﬁnﬁhggﬁo 8¥Frn59 %% AE JOV&Sti on
A2, fromthe posit ol der bl ets. Upon
chucki ng®¥'Ré ?ﬁgwnkﬁﬁbP£?§ %Igadgﬁ ByiRe” ?§3¥h2%po¥ﬁﬁﬂﬁn5% " AL the
posi U 0o ¥d1nbNenkoReek reaabs 201468, 2081 LAE! 1188483 BOCAREESSRORA the

ar r angenent o? ?ranes and the resin tablets to the arrangenent of

the | oweprdsg ghithe Bhéséléahb BheThppetrhaiko2dehsMp¥es O neRe ngf body
positions "S', "T" and "V', and noves in a direction A4 to Supply the

| ead fra3331erepmdcéﬂewﬁEE|nhéahbeﬁagobbdytﬁd sel ebkedphowenfdithe The
unl oader chucks the nol ded products in the press unit 3, then noves to a
posi ti onopgnedapresheupdti BioWith" thiBeaghlioadetheorperati8y andembees, in

the direction A5 to the deg atlng iectlon 6a. so as to t r ansf r the nDIded
produ~-a§upz$v%n§ HbaaWPﬁbsséeﬁ. AkgRg PRE Gheupsgdusssnces, cul I's,

d f t h | d L" d II ted. Th
e Bt EReeds Sk N Thb e T R SR, e AR o T
magazi ney a0y hyed cQﬁOBSrsHB?EEnEH,XaSRRQB)5ﬁ§eg f@dﬁh&kmﬂgggg cahNe 0ader

unit 7 rofates at the positions
realized.

In the present embodiment, the works, which is held by the
moving body 23 of the loader 8, are supplied onto the lower die
38, which is upwardly moving to close. Namely, the works are
supplied onto the lower die 38 at a mid position of the stroke
of the lower die 38, so that the cycle time of the
machine can be shortened.

Note that, the works and the products can be held by

sucking means in stead of the chucking hands 26 and 37.

The press units 3 will be explained with reference to

Figs. 6A-7. Fach press unit 3a-3d has a plurality of pots



52 "Z" so as to supply the lead franes to the press units 3 n? zgﬁﬁgaﬁga
accommodat e the nol ded products in the |l ead frane acconnndatiab seGtin

In the Second Enbodiment, a plurality of the press units 3 are

i ndependent|ly attached to and detacheg %ron1the base unit 2, so the press
unit 3 Can be solely detached fromth ase unit 2. Wth this structure,
the press unit 3 can be cl eaned, repaired, exchanged, used f_or nmanual
nol di ng, etC. without stopping the whole machine, so that working
efficiengpgcanubger-di,sed as well as the First >7nbodi ment. A Third

Enbodi nent wi'll bBe explained with reference to Fig. 11. Note that, the
nenber s expl aiihedtiy g B cibnpibodiEiamisn SIsigied hgglae synbol s,
and explanation will be omtted. As shown in Fig. 11, a base unit 105 has

t he | oadmechantisit 64| whilah roaneogidethengricss balseaddr andhitdle awyable
verticall{ arranged therein. The | ead frame supplying section 4, the resin
suppl yi nglaken 68 8ndt whigheds AmLVEN3RYaAd SSHVOoal@ e B0eadyf dadwing
acconmodat i ng section 6, each qf ich are detachably attached t.o the base
it 105 Chisr o8B 5 Geabas e fse e e oS ERo A TeACEET e aT SdeR <t 1
7. The | f pphyin ti ne Aesin suppl Vi j - L he
press un??g63§§§§d§§5,&ﬁﬁdqfﬁ§9|§§% épa%% g&%%ﬁh%%éf?héﬁgﬁgéﬁﬁﬁy %qggﬁ be
sol el y aghagredhbomaRdpdet a3hednf AN hehasdciNidwel0RieT3® ligader unit 7
conveys the |lead franes to be nolded and the resin tablets fromthe |ead
frame supplryiegl3gchodeds bgndthichaotes B5SuEpl theg otdeld Gand ,t eheheippeass
unt:ts 3a and 3b, and conveys the nol ded products fromthe f'" ~5'i 1 . ~
~ %l 0 dite 27 is~TiXed Hol3apfezeduplatedabindA3blivak 68 edegraddy
accomodati ng section 6. The base unit 105 has: an attaching section 106 to
whi ch t heonpggtir she atibpichiing pdeticoRds and getravadbiey bascadtede &8,
attar_hing _section 107 to which the resin supplying sectign 5 is _detachably
attached?thF§€Wiﬁﬁes§@F¢6ﬁ§li§8mpgeﬂh?éﬁn9h p&égoﬁﬁﬁtg%hésﬁﬁhEéﬂ'are
respectiéggy detachably attached; and an attaching section 109 to which the
| ead frare’dccommpdati ng section 6 is detachably attached. The attaching

sections 106, 51 0 9:r.e vl U 3t ti faces
106b, 107b, et _i(r%d O S ?’%‘;’é@fog%%g‘%gnﬁg% are
respecti paky 69! ahabkhePiovheed PasEhe1swRP@ELI nd phaqes ¥P6h.s ¥aked e8b
and 109b. The rollers 106a, 107a, 108a and 109a are arranged, in the
directi oa dbwelt 20 of ahe detrashishgfdi 7dct Bobe ldn ieaehgedo tatrngaace.
The attaching sections 106, 1D7, 108 and | 09 respectively have cont act
sectionsthe6pulleyc,721a68d andot@dc shaddh off bhie clotics ovisdedhatt tiokary
i nnernost part of each attaching section. Each attaching section |06, 107,
108 and IOIdNgs of phier netoraitds camede toppsmiddedat® Th®d somawe 1$hay
arranged-i,n the longitudi nal disrection,of the attachi secti,Qn.

Pref er abl’y,* hepé]ﬁ[ L}%f ishSresd P RS seESy 5&'@&?0%4, Et%é:?’reeﬁ‘ﬂjf 73
suppl yi ng s I . [£2] ' : l-gad

accommdgfsi %%trjstgc%taﬁ&ﬁt @%z‘ijlr%g 2) r??gt%l%;%&?@l\%]e%%rteﬁg%%@ ztht ag;h;eg@?gg[lﬁe

base uni thetPaniAh |6@g,sfwhtif&¢\ hei ainreictidie A endvata® ¢fl dtdie 68 esof the

press snits 3a and 3b are correctly set when the press units 3a and 3b are
att ached coNelee tiddato tthe autadd ngosetiatothel@mvals pledeand 3 %n W ch

are capable of automatically set the height of the fw ~, ~. ~514
vertically moved by the toggle mechanism 64 and the nut 73. By
the vertical movement of the movable platen 63, the dies of the
press unit 3 are opened and closed.
The toggle mechanism 64 comprises a first link member
64a, a second link member 64b and a third link member 64c.
Two pairs of toggle mechanisms 64, each of which comprises the

link members 64a, 64b and 64c, are provided on both sides of

the screw shaft 71, so there are four toggle mechanisms 64 are



| ead frame supplying section 4, the resin supplying section 5, the press
units 3a and 3b, and the lead frame accommodating section 6, ard) o’k 2003
essential elenents of the present enbodi nent. The essential structure of

t he present enbodiment is that the Iegd frame supplying section 4, the
resin supplying section 5, the press nbts 3a and 3b, and the | ead frame
accommodating ser_tion 6 can be solely attached to and detached fromthe
base unit 105. Further, the lead frane , supplying section 4, the resin
suppl yi ng,ysRGtdLN fes acGaMRgatd $d Qo e fixed
to the bg)se uﬁglg)f%r{g&g}ﬂegg%unqltq;&% and 3b &@%ﬁ{%%%?og%% hed to
and det ackethdota the Hias a3 13p.a Ishdfhte LS aHe etk ey , oft hehdr ess
units 3a and 3b, the lead frane supplying section 4, the resin supplying
section Fiamst tlHed esshberatelaa GEOpioddtab iy cevtected toante sotahd
attached to_and detached fromthe base unit 105. Wth this structure, the

| ead fraddnkupismbery e thior shadit pltex Onmgal af drhe rapeend heimlunber  of
the | ead franes be suppl,ied. The resin, supplying section 5 can be
exchange&‘egg’&fr 1% PrFS’pé)r’r? Qipashety q‘ﬁgj%/%s‘-?gliﬁs%.tgﬂs,e D1 Iy

nmagazi ne, esjn, feeder, . ,or accordi to th of the resj,n,. e.g.,
regi n jtatﬁh%[fg’, s7|r4(=f:s’i ﬁt%felqt&esr. Pfcﬁle Og‘}r eq:é%e usneﬁékggtﬁ%% %In:t%’?]e%@ elx%hgnged
accor di g i AN e Aln QR Ud AN EHURE 1fni M AN UEAS by e diepet rame

ar_commadati ng section 6 can be exchanged according to typ

accomodatgdng THOAHINR 18.rk mehbdyd 60 MBRIYFA VA BlddniBaaZd & the
Therefore, the resin nolding nmachine of the present enbodi nent can be used
for a w devadde platedn 63 by ja shaft Y4e | whdre tdlmwwrrdas whdfd 71 is
enbodi nents, the press units has a plurality of the pots, but the present

i nvent i o adatese bappiticedateon KO fesiverntola Ny Mot ddehawthg/ I hethe ess
units, each of which has qne pot. Further, ball_grid array (BGA

subst r at &E€CoRE AN d‘é‘%@ogﬂrﬂéﬁ Sauhars @é{b _a_nfﬁ cﬁ%@’%%é’d’"ﬁﬁfﬁﬂéad frames
"L", may be u as the works be .nol ded., The,inventio y be odi ed
1 ot het SOTENL S FEATIRR RIegdS ih7g T rth ST B4 R
characteghst i t f, I i e t f

consi der é%l%lt r?%zﬁalmﬁereg)gggteygssjoiﬁs%ﬁ%@&g%‘fee@t% c(%l%/rg,aq{ﬁe&s)%%%e of
the i nvemHeo ik ,ng i ndi cated by the appended clains rather than by the
foregoi ng description and all changes which conme within the nmeani ng and
range of equi \aaltanes fafr tleetelraionms 75 erdterefldne novenddt: tpl dweyerdriced
t herei n. ar,~ i ;i 1~~)~ 56 CLAIM5S 1. A resin nolding machine,
conpri si gy exeaxdr kneddypl yiasgrsdat itdre ipwiaudifhghee |leakerf rdire 3pplyi ng
section (4) for supplying lead franes ("L" whj ch are accommodated in a

suppl yi n¢hasadithd ida)’ . énd e 1e M9t ppi il‘?mg deiotingh ¥y transigml yvi ng
resi_n t abl eth}, Whi have bee_rhca co dat ed i(? a resirhiag:cor‘g’r})da}'iié;lgéil‘g
section, TR THSHEP (Sh)PT WHIH i'd? CdPabi &St WRATE 1h-Fhe’ vertital

di {ion: oduct i ti . . ; ti

(e 1 or ShobubiRe o GAMRRR e CUeF el 1P o UE ity bR CIome e e on
and an acGAMRAIANNG "RRAZIGH 64 Jd&inc?&?&ﬁwéﬁﬂé‘%éﬂ@r e glegl ligagl franes

("L"), fromwhich the disused resin (6b) has been renoved; an attaching

section (Rew tshathti CI8R d¥fee Sottidb I(18)pi v dbid ahathteeattlas heit @mgl 63 base
unit (2) including a | oader (8) for conveying the lead franes fromsaid

wor k suppind iy seatd drheyw am o grteissa iy tng®d vartluriloadesriyiak or
collecting the nolded lead franes ("L") fromsaid press unit (Zigﬂja_nd
conveyi nqueaerdnof Ehainpywie @ lakeb fibdFashy sekineshant ks

conveyt ngcorvoeu};[e% %ljtqz aonca/\\/,nércmssca.l drllle()asqﬁiées)sl?ap& %zgaflserc L?zzbfler: eofmved,
vertically moving in the cover 78c. An outer circumferential
face of the spline shaft 78a and an inner circumferential face

of the cover 78c are mutually engaged, so that driving force

can be transmitted.

Timing pulleys 79 are respectively fixed to upper ends of



wherein said press unit (3) includes a clanping nechanism (61 ) for
clanping the | ead franes between an upper fixed die (27) and a ey
novabl e die (38), a transfer nechanism (75) for pressurizing aﬂd?\é\zﬁdﬁ\n@aa
the resins, which have been supplied én pots, by vertically noving plungers
(76), which are provided in the | ower dﬁe (38), and driving neans for
vertically noving said clanping nechani sm (61) and said transfer nechani sm
(75). O~~~~ ~,~~t ; , ~,,~57 2. The resin nolding nmachine

accor di nghtotebacavérswiéeei and pl timintyy befl ts80d ipr engageidt betdpear e
respectively detachably attached to said attaching sections (94). 3. The
resin nntbﬁnélméﬁﬁi§@1£§N§r89ngnﬂoacméﬁﬂrl?hﬂﬁér@ ntheppetair vy ,oB0sai d

' 3 tively detach .at hed, i.d attachi
Cectt onsthatl FORAFEn CRFGURr BYI BOE BRUGS. A4 do -FABSEISEESate Ehivoyi ng
rout 10). 4. Jh ' l,di ' ' | ai [
or ur o | by sba ik 788 TRECHRR, FEEENTEATES: FoROph thed s TBEEL" )

further inc e r egs sat ' (.93 ' fi I
rAckHdestatRr 8% cQ?%&ﬁ Bgeéeg%;%pléﬂ X hiChovARY gpgt%%ﬂ%Bp

signals and a press control section { or controlling s riving
neans, aRfsWbeeai MooRar apwardak ,onadofinsahe prase Wi bhehdhgcdn ee ist opped

whi | e operating said resin nolding machi ne for mai ntenance of the dies. 5.
The resi whinmhdthe mechbie plated 63 hascbaiem hovede dewnwa rdllyr,althey of
press units (3) are provided and each of said press units (3) further
i nel udesmatpredd éperafiigg7decvtatesothef motiompshaiftg Ebet byl leiygnd9 and a
Press Co o covers 78c. the apline Shaftal783 and the Screw chatls
78b, so that the plungers 76 can be moved vertically.
Nuts 81 are respectively screwed with the two screw
shafts 78, and the nuts 81 are attached to a unit plate 82
(see Fig. 6A). A pressure equalizing unit 85, which includes a
plate 83 and a block 84, is attached on the unit plate 82. The
block 84 can be slidably pulled out from the plate 83 (see Fig.
6A). Two guide shafts 82a are pierced through the unit plate
82 so as to guide vertically movement thereof (see Fig. 6B).
There are formed holes 82b, which prevent interference with a
supporting block 69 of the movable platen 63 when the unit
plate 82 moves vertically, on both sides of the plate 83 (see
Fig.6B). The nuts 81 are vertically moved together with the
unit plate 82 when the screw shafts 78b are rotated, so that
the pressure equalizing unit 85 is vertically moved together
with the unit plate 82.
In the resin molding machine of the present embodiment,
a plurality of the pots are formed in a molding section (not
shown) of the lower die 38 of each press unit 3. The plunger

76 is provided in each pot. When the melted resin is filled in

cavities of the molding dies, all the plungers 76 are



wherein said press units (3) can be respectively operated whil pg 4ﬁh3
said resin nolding machine so as to nold different |ead franesﬁ $ PN L

~ .~ ~ ;~~3 58 6. The resin nolding nmachine according to claim1, wherein
sald driving neans is an electric nD 5 (65), and wherein said clanping
mechani sm (61 ) conprises: a novabl e“pFaten (63) for supporting the | ower
die (38); and a toggle nechanism (64) being driven by said electric notor
(65) so as to vertically nove said novable platen (63). 7. The resin

mol di ng ypWYd18; aessdlitty dxieied aitie Gne Wihed erds B th t4 B sp6t s rechani sm (75)
conprises: a screw shaft (71 ) being rotatably provided to said novabl e

pl aten (pR)sswerwf (13 el eyl scesiedimiabl spotts scarvbshedeal 74¢d kni d nut
(73) being capable of vertically noving on said screw shaft (7l %; and a
pr essur &iepiag Aoecam g smring equardsaabis v ngbrléé%ﬁ‘ér@o Bhg d

DL uner o 10k € AIRLORH SR s A0 g B PELS aPBENFe i or (o5
BRI e et A ls v Syt
circuit éyrirmu?am@ appd Mo SWA hydr add #@u Pt S eré9i s ap FePburgers 476) .
pots can be equal even if amount of the resin is not equal in
each pot. In the pressure equalizing unit 85, a plurality of
the plungers 76 are linearly arranged in the longitudinal
direction of the unit 85, and they are respectively connected
to piston rods 86, which are arranged to correspond to each
pot of the lower die 38. With this structure, the plungers 76
are capable of slightly moving in the vertical direction
together with the piston rods 86. The piston rods 86 of the
pressure equalizing unit 85 are equally exerted by o0il in the
closed o0il circuit. Note that, water, glycerine, etc. may be
filled in the closed circuit of the pressure equalizing unit
85 in stead of the oil. The glycerine is a preferable liquid
due to heat-and compression-resisting properties.
In the present embodiment, the pressure equalizing unit
85 has means for adjusting pressure. As shown in Fig. 6C,
a press rod 87 is pushed by a driving source "M", e.g., a
servo motor, to push an adjusting rod 88. When the adjusting
rod 88 is pushed upward, the oil in a cylinder 89 is moved into
the block 84, then the plungers 86, which are commonly
connected to a connecting member 90 in the block 84, are
simultaneously moved upward. With this structure, the resin
pressure in all pots can be equal.

Note that, the oil in the block 84 of the pressure



o1 ,~". ~'~"~" ?2~"~3 1 59 9. The resin nolding nachi ne accordiqp1tqrt@a?w@3
1, wherein an attaching position of said press unit (3), in the fu i L
attachi ng-detaching direction and the direction perpendicular to the
attachi ng-detaching direction, can begcgrrectly positioned by attaching
said press unit (3) to the attaching section of said base unit (2). 10. The
resin nol ding machi ne according to claim1l, wherein said | oader (8) and
said unl oader (9) are vertically arranged and i ndependently reciprocally
nmoved onegaiad izdmgeyinidg Boumay( @) pravd onsdryeiappd isadp pingded eamaninead of sai d

| oader (8) and a collecting nmenber of said unloader (9) are capable of

reci pr ocBFEPSHEE A§ SHROWNa W FAE -n&Bween the upper die (27) and the | ower

die (38), which are o ed, fromthe conveyi route side. 11. The resin
ol oo raont 18 BigsrnBrcng BB RO s ORI Sdphectdgia £ ant o
unl oader .can i nde nt | a separ at rotatin a and
respecti ;&%1%(@2%&{1\%6%%@@%{5@'r@%%xo;tﬁ% %§S§%5er g%l%&l&czéﬂ%g‘“ﬁg:si ons
on sai d GANkGRhAGHEAU! Raldly, 12he 8 1" S Rl 1Y TRCRIHRE c%%%rcg' ng to

claim 10, wherein~said supplyi ng nmenmber conprises: an upper novable frane
(23a); aeiwppet ,Clkeardy s( 2$eskiroCleg@ailig ike wareB Hic@n( 6 prefbral¥ly?! ~

T m,~~5 ~ |~ an upper sucking hole (29) for sucking dusts renoved from
t he uppeemgleyed’)in aheé addanmppeomsucki ng duct (30) being connected to the
upper sucking hole (29), and wherein said collecting nmenber conprises: a
l'ower chucki ngnhahe €a®e ofr drdivdingg thiee aldgas tiingnesd §8a byowe hydnealie
Frame (20 o S an 011 Tank cad D3 "Gnbl? pecatse the clampird’ merhantom o
61 and the transfer mechanism 75 are driven by the motors 65
and 77.

In the case that the pressure equalizing unit 85 has an
external oil adjusting circuit, an oil pipe for circulating
the o0il from an oil tank (not shown) in the press unit 3 is
preferably connected with an o0il port (not shown) of the
pressure equalizing unit 85 by a coupler so as to easily
exchange the pressure equalizing unit 85.

To mold the lead frames, the lead frames are clamped
between the upper die 27 and the lower die 38 by the clamping
mechanism 61, then the plungers 76 are pushed upward by the
motor 77, so that the melted resin in the pots of the lower
die 38 is filled in the cavities.

Note that, if there are a plurality of molding sections
in each lower die 38, the transfer mechanism 75 has a plurality
of the pressure equalizing units 85, each of which corresponds
to each molding section.

In Fig. 7, the ejector rods 91 project ejector pins from

inner faces of the cavities of the dies when the upper die 27

and the lower die 38 are opened. The ejector rods 91 contact



a lower cleaner (39) for cleaning the lower die (38); a IomerFergrn 'ngg
(40) for sucking dust renoved fromthe Iower die (38); and a

duct (41 ) being connected to the | ower sucking hole (40). 13. The resin
nmol di ng machi ne according to claim 13, erein said upper cleaner (28)
enters a space between the upper die (27) and the lower die (3 8) and

cl eans the upper die (27) with said upper chucking hand (26) hol ding the

| ead frames ("L") when said | ower novable franme (24a) noves out fromsaid
press unbot{an ﬁm$essafdenemborcpunkphgtaanﬂn987$hhwhdlmg the dowded
products_and said | ower cleaner (39 cleanlng the lower die (38) as if said
| over modb®l 38 fvher thaajies Z%pwaée% WREH @ﬁﬁae@ppxhensoast@rf Fafs ?isa)

14. Th hi d ~03 61
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col l ecti Ag ne réspect to sa| press unit e resin

mol di ng grghise @ﬁ@%étﬁgmtﬁa@égl HflgheV\Q?é@tBrsﬁiﬂ )fwa{sesaeﬁtxbﬂgtﬁ@ctl on,
said resin supplying section (5), said attaching sections (94) and said

pr oduct @@@@h@pdﬁbdﬂg9secAn@nfhé)mavabherpbgédnt63ems|6eethardmboader (8)
and said unl oader (9). 16. The resin nolding machi ne according to claim1l
S, wher edowswaodlws ktseppiypay sedsi of), tba|djee§on sappl Yilngregecion (5)
and sai d_product acconmodating section g ire reggectlvely formed into
unirts, whTeR RWnuBRehsEaps| el themavabiaseiabrad®fr ofiPshhatnhbe unit (2).
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the unit plate 82, and the lower die 38 is set at a prescribed
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1090&' ()eodtlf®F & E¢dtion 95¢ contacts the press base of each press unit
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10907& ()3 aodaeptyectlyopggitjor the press unit 3 as positloning means

Tovg (yhan 16HEED S FTOTAbTIOS Al Lachedokas b6, Rt F) 3L FesbWPAPIRSE°F 10
0@ 94, There are two positioning pins 95d as another positioning
means in the vicinity of each contact section 95c. There are
two engaging section 62a, which are capable of engaging with
the positioning pins 95d, at a front end of the press base 62
of each press unit 3. By making the press base 62 contact with

the contact section 95¢ and engaging the engaging sections 62a

with the positioning pins 95d, each press unit 3 can be
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The positioning pins 95d are loosely engaged with the
engaging sections 62a, so the press unit 3 is capable of
slightly moving in the attaching and detaching direction (see
Fig.8D). As shown in Fig. 8A, guide rails 95e are provided on
both side edges of each attaching section 94, so the press unit
3 can be guided for attaching to and detaching from the
attaching section 94. Note that, the transverse position of
the press unit 3 in the attaching section 94 may be defined by
the guide rails 95e in stead of the positioning pins 95d.

In Fig. 7, height between an upper face of the attaching
section 94 and a bottom face of the press unit 3, which will
be supported by the rollers 95a is defined as "E"; height
between the bottom face of the press unit 3 and the parting
face of the lower die 38 is defined as "F". In the present
embodiment, the height "H" between the upper face of the
attaching section 94 and the parting face of the lower die 38
(H=E+F) 1is fixed even if the molding dies are exchanged to
mold another products. Note that, height between the loader 8
and the unloader 9 of the base unit 2 and the parting face of
the dies of the press unit 3 should be relatively adjusted
before operation.

The rollers 95a in the attaching sections 94 directly
support the press units 3, so the rollers 95a will abraded.
To avoid the abrasion and deformation of the rollers 95a, the
rollers 95a may retract under the upper faces 95b of the
attaching sections 94 after attaching the press units 3. In

this case the press units 3 are supported by the upper faces
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perfectly fit in the attaching section 94 (see Fig. 7). The

positioning Jjig is designed on the basis of size of the base

2a of the base unit 2. To correspond to another base unit 2,

the positioning jig has means for adjusting the horizontal

position and height of the press units 3 according to the size

of the attaching sections 94 of the base unit 2. In the case

of making a plurality of base units 2, the positions of the

attaching sections 94 may be correctly positioned by attaching

a press unit jig, whose size is equal to the press unit 3, to

the attaching sections 94 of the base unit 2. Note that, the

press unit jig may be used for adjusting the positioning jig

for correctly positioning the press units 3.

A flatcar 96 (see Pig. 7), whose height of an upper face

is equal to that of the supporting faces 95b of the attaching

sections 94, may be used as the press unit jig. There are

rollers 96a on a bottom face of the flatcar 96; there are

rollers 96b on an upper face thereof. When the press unit 3 is
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base unit 2. The press unit 3 is transferred onto the rollers
95a of the supporting face 95b, and further pushed until
contacting the contact section 95c¢. Upon contacting the
contact section 95c¢, the press unit 3 is correctly set in the
attaching section 94.

A mechanism for fixing the press unit 3 in the attaching
section 94 will be explained with reference to Fig. 8. If the
movable platen 63 is moved at high speed after the press units
3 are attached in the attaching sections 94, vibration is
occurred. By the vibration, the press units 3 are made
unstable in the attaching sections 94 because the movable
platen 63 including the molding dies is very heavy. Thus, the
fixing mechanism preferably has means for preventing the
press base 62 from floating. In the present embodiment,
horizontal bolts 97 are employed as the preventing means (see
Fig. 8a).

As shown in Figs. 8A and 8B, there are formed two
engaging sections 62a at the inner end of the press base 62 of
each press unit 3. And there is provided a positioning pin
block 95g in the vicinity of the contact section 95¢ of each
attaching section 94; there are vertically provided two
positioning pins 95d on each positioning pin block 95g. Upon
attaching the press unit 3 in the attaching section 94, the
engaging sections 62a engage with the positioning pins 95d.

There are provided two horizontal bolts 97 on a bottom of the
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The horizontal bolts 97 are held between the blocks 98 and 99
by washers 97a. Bach attaching section 94 has stopper blocks
100. wWhen the press unit 3 is attached in the attaching section
94, the blocks 98 contact the stopper blocks 100, then the
horizontal bolts 97 are rotated to screw with the stopper
blocks 100. By screwing with the stopper blocks 100, the
horizontal bolts 97 position the press unit 3 and prevent the
press base 62 from floating. Note that, the stopper blocks 100
may be employed as means for positioning the press unit 3.

As shown in Fig. B8A, a rear end of each press unit 3 is
fixed to the attaching section 94 by two vertical bolts. One
of the vertical bolts is an ordinary bolt 10la (on the right
side) whose outer circumferential face is wholly made as a
screw section; the other bolt 101b (on the left side) has an
outer circumferential face whose front part only made as a
screw section (see Fig. 8C). The bolt 101b act as a sub
positioning means. The press base 62 of each press unit 3 has
two screw holes 102a and 102b, which respectively correspond
to the bolts 101a and 101b. There is formed a screw hole (not
shown), which is communicated with the screw hole 102a, in the
supporting face 95b of each attaching section 94. In Fig. 8C,
there 1s formed a 95h, which is communicated with the
screw hole 102b, in the supporting face 95b of each attaching

section 94. There is provided a nut 951 at a lower part of the

hole 95h. The bolt 10la is screwed and pierced through the
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10@@}oat Y% 10840 the press unit 3 is fixed (see Fig. 8C).

The bolts 10la and 10l1b are attached at predetermined
positions in the press unit 3, so that a plurality of press
units 3 can be attached to each attaching section 94.

In the present embodiment, the bolts 10la and 101b are
different bolts, but the both bolts may be the bolt 10la.

To fix the press unit 3 in the attaching section 94, the
press unit 3 is previously mounted on the flat car 96, on
which the height of the press unit 3 is correctly set, as
shown in Fig. 7. Then the flatcar 96 is moved beside the
attaching section 94 together with the press unit 3. The press
unit 3 is pushed onto the attaching section 94 to set
thereon. When the press unit 3 is pushed along the guide rails
95e as shown in Fig. 8B, the engaging sections 62a engage with
the positioning pins 95d, and the front end of the press base
62 of the press unit 3 contacts the contact section 95c¢c. At
that time, the blocks 98 on the bottom of the press unit 3
contact the stopper blocks 100. The bolt 101b is inserted into
the holes 102b and 95h to position the press unit 3. If
necessary, the two horizontal bolts 97, which are provided on
the bottom of the press unit 3, are screwed with the stopper
blocks 100 to fix after the rollers 95a are retracted. Further
Ohe bolt 10la is screwed with the screw hole 102Za; the bolt
101b is screwed with the screw hole 102b, so that the vertical
position of the press unit 3 is fixed (see Fig. 8C). With

above described structures, the press unit 3 can be precisely
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fixed in the attaching section 94, so that the press base 62

is not floated by the vibration even if the movable platen 63

is moved at high speed. After the press unit 3 is mechanically

fixed to the base unit 2, the press unit 3 is electrically

connected with the base unit 2.

Note that, the press units 3 can be attached to and

detached from the base unit 2 without reference to existence

of the molding dies.

Each press unit 3 is capable of independently attached to

and detached from the base unit 2 and has a molding function

only, so that the press units 3 can be small and light. Since

the press units 3 are small and light, they can be easily

handle and carried for maintenance, etc.. Further, the press

units 3 can be carried into and out from the clean room

without widely opening the clean room. Since the press units 3

have the molding function only, they can be attached to the

base unit 2 without connecting to the locader unit 7. Namely,

the press units 3 can be attached by setting on the attaching

sections 94 only, so the working efficiency of exchanging the

press units 3 can be raised.

In each press unit 3, the closed o0il circuit is formed

in the pressure equalizing unit 85 only; the clamping

mechanism 61 and the transfer mechanism 75 are driven by the

electric motors, so the press unit 3 can be small and

light.

In comparison with the hydraulic clamping mechanism and the

hydraulic transfer mechanism, the clamping mechanism 61 and

the transfer mechanism 75 can be more precisely and quickly

controlled by the electric motors. Further, changing press

speed can be executed without shock. Even if the amount of the
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| s#10% oresin in the pots are not equal, the pressure unbalance can
be absorbed by the pressure equalizing units 85, so that
the works can be equally molded with equal resin pressure.

In the present embodiment, the closed oil circuits are
formed in the pressure equalizing units 85 only, so external
oil tank and pipings can be omitted, so the press units 3 can
be small and light. Further, the press units 3 are capable of
keeping the clean room clean.

The action of the resin molding machine 1 including the
action of the press units 3 and the loader unit 7 will be
explained with reference to Fig. 9.

In the present embodiment, four press units 3a-3d act
clamping action; the loader unit 7 conveys the works and the
molded products between the base unit 2 and the press units 3.
The lead frames "L" and the resin tablets have been set in the
press units 3a-3d. One molding cycle including the action of
the press units 3a-3d, whose timing of opening and closing the
dies are different, and the conveying action of the loader
unit 7.

Firstly, the upper die 27 and the lower die 38 of the
first press unit 3a is closed to mold the lead frames "L".
Afterwards the toggle mechanism 61 is driven by the motor 65
to move the movable platen 63 downward, so that the upper die
27 and the lower die 38 are opened. The unloader 9, whose
cleaner 39 is separated away from the parting face of the
lower die 38, enters the space between the dies 27 and 38 and
chucks the molded lead frames "L". The unloader 9 holding the
molded lead frames "L" moves out from the space. When the

unloader 9 moves out therefrom, the unloader 9 cleans the
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"L" to be molded, which are supplled from the lead frame
supplying section 4, and the resin tablets, which are supplied
from the resin supplying section 5, at the home position "aA",
then the loader 8 moves to the position "B" via the conveying
route 10 (see Fig. 1).

When the unloader 9 begins to leave the space of the dies
27 and 38 of the first press unit 3a, the loader 8 holding the
lead frames "L" and the resin tablets enters the space. At
that time, the loader 8 brushes and cleans the parting face of
the upper die 28 by the cleaner 28. When the unloader 9 gets
out of the space, the motor 65 (see Fig. 7) moves the movable
platen 63 upward to move the lower die 38 close to the loader
8. Then the loader 8 sets the lead frames "L" and the resin
tablets onto the lower die 38. When the loader 8 gets out of
the space, the motor 65 further moves the movable platen 63
upward to close the dies 27 and 38 to mold the lead frames
"L".

When the loader 8 enters the space of the dies 27 and 38
of the first press unit 3a, the unloader 9 holding the molded
products "L" moves to the position "A" of the base unit 2 via
the conveying route 10 to transfer the molded products "L" to
the degating section 6a. Then the unloader 9 returns to the
position "B" via the conveying route 10 for stand-by. The
unloader 9 waits for opening the dies of the second press unit
3b. Upon opening the dies of the second press unit 3b, the
unloader 9 enters the space of the second press unit 3b. Then

the cylinder 46 of the unloader 9 is driven to move the
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Then the unloader 9 holding the molded products "L" moves

out of the space with cleaning the lower die 38 by the cleaner
39.

Upon moving out of the space between the dies 27 and 38
of the first press unit 3a, the loader 8 moves to the position
"A" while the unloader 9 stays in the space of the dies 27 and
38 of the second press unit 3b. At the position "A", the
loader 8 chucks the lead frames "L", which have been supplied
from the lead frame supplying section 4, and the resin
tablets, which have been supplied from the resin supplying
section 5, and moves to the position "B" for stand-by via the
conveying route 10. When the unloader 9 begins to move
outward from the space between the dies, the loader 8 enters
the space with cleaning the upper die 27 by the cleaner 28.
when the unloader 9 gets out of the second press unit 3b, the
loader 8 sets the lead frames "L" and the resin tablets onto
the lower die 38, which have been further moved upward, and
moves outward. When the loader 8 gets out of the space, the
motor 65 moves the movable platen 63 upward to close the dies
27 and 38 to meld the lead frames "L".

When the loader 8 enters the space of the dies 27 and 38
of the second press unit 3b, the unloader 9 holding the molded
products "L" moves to the position "A"™ of the base unit 2 via
the conveying route 10 to transfer the molded products "L" to
the degating section 6a. Then the unloader 9 returns to the
position "B" via the conveying route 10 for stand-by. The
unloader 9 waits for opening the dies of the third press unit

3c. Upon opening the dies of the third press unit 3c, the
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the cylinder_46 of the unloader 9 is driven to move the
chucking hand 38 downward to chuck the molded lead frames "L".
Then the unloader 9 holding the molded products "L" moves
out of the space with cleaning the lower die 38 by the cleaner
39.

Upon moving out of the space between the dies 27 and 38
of the second press unit 3b, the loader 8 moves to the position
"A" while the unloader 9 stays in the space of the dies 27 and
38 of the third press unit 3c. At the position "A", the loader
8 chucks the lead frames "L", which have been supplied from the
lead frame supplying section 4, and the resin tablets, which
have been supplied from the resin supplying section 5, and
moves to the position "B" for stand-by via the conveying route
10. When the unloader 9 begins to move outward from the space
between the dies, the loader 8 enters the space with cleaning
the upper die 27 by the cleaner 28. When the unloader 9 gets
out of the third press unit 3¢, the loader 8 sets the lead
frames "L" and the resin tablets onto the lower die 38, which
have been further moved upward, and moves outward. When the
loader 8 gets out of the space, the motor 65 moves the movable
platen 63 upward to close the dies 27 and 38 to mold the lead
frames "L".

When the loader 8 enters the space of the dies 27 and 38
of the third press unit 3c, the unloader 9 holding the molded
products "L" moves to the position "A"™ of the base unit 2 via
the conveying route 10 to transfer the molded products "L" to
the degating section 6a. Then the unloader 9 returns to the

position "C" via the conveying route 10 for stand-by. The
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10%©0&f(ﬁﬁT5§der 9 waits for opening the dies of the fourth press unit
3d. Upon opening the dies of the fourth press unit 3d, the
unloader 9 enters the space of the fourth press unit 3d. Then
the cylinder 46 of the unloader 9 is driven to move the
chucking hand 38 downward to chuck the meolded lead frames "L".
Then the unloader 9 holding the molded products "L moves
out of the space with cleaning the lower die 38 by the cleaner
39.

Upon moving out of the space between the dies 27 and 38
of the third press unit 3c, the loader 8 moves to the position
"A" while the unloader 9 stays in the space of the dies 27
and 38 of the fourth press unit 3d. At the position "A", the
loader 8 chucks the lead frames "L", which have been supplied
from the lead frame supplying section 4, and the resin tablets,
which have been supplied from the resin supplying section 5,
and moves to the position "C" for stand-by via the conveying
route 10. When the unloader 9 begins to move outward from the
space between the dies, the loader 8 enters the space with
cleaning the upper die 27 by the cleaner 28.

When the unloader 9 gets out of the fourth press unit 3d, the
loader 8 sets the lead frames "L" and the resin tablets onto
the lower die 38, which have been further moved upward, and
moves outward. When the loader 8 gets out of the space, the
motor 65 moves the movable platen 63 upward to close the dies
27 and 38 to mold the lead frames "L".

As described above, one molding cycle is executed by the
four press units 3. Unlike the present embodiment, the number
of the press unit(s) may be 1-3 or 5 or more according to

amount of production, etc..
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In the present embodiment, a plurality of the press units
3 are independently attached to and detached from the base
unit 2, so the press unit 3 can be solely detached from the
base unit 2. With this structure, the press unit 3 can be
cleaned, repaired, exchanged, used for manual molding, etc.
without stopping the whole machine, so that working efficiency

can be raised.

Next, a Second Embodiment will be explained with
reference to Fig. 10. Note that, the members explained in the
First Embodiment are assigned the same symbols, and
explanation will be omitted.

In the First Embodiment, the base unit 2 has the
conveying route 10 for conveying the works and the products,
so the base unit 2 is formed into a T-shape. In the Second
Fmbodiment, the base unit 104 is formed into a rectangular
parallelepiped.

In Fig. 10, a base unit 104 has: the lead frame supplying
section 4 for supplying one or a plurality of the lead frames
"I at one time; a resin supplying section 5 for supplying
one of a plurality of resin tablets at one time; a lead frame
accommodating section 6 for accommodating the molded lead
frames "L" (products); and the loader unit 7 including the
loader (not shown) for conveying the lead frames "L" to be
molded and the resin tablets from the lead frame supplying
section 4 and the resin supplying section 5 to the press units
3, and the unloader (not shown) for conveying the molded
products from the press units 3 to the lead frame accommodating

section 6, as well as the base unit 2 of the First Embodiment.
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lead frames "L" to be molded and the resin tablets and the
position at which the unloader (not shown) accommodates the
molded products are different from those of the First
Embodiment.

In the present embodiment, the loader (not shown) moves,
in a direction Al, from a position "X" to the supplying table
4c¢c to chuck the lead frames "L". Upon chucking the lead frames
"L", the loader returns to the position "X". Then the loader
moves to a position "Y", then the loader moves, in a direction
A2, from the position "Y" to the holder 5b to chuck the resin
tablets. Upon chucking the resin tablets, the loader returns to
the position "Y". At the position "Y", the loader rotate 90 °
in a direction A3 to correspond the arrangement of the lead
frames and the resin tablets to the arrangement of the lower
die of the press unit 3. Then the loader moves to one of
positions "S", "T", "U" and "V", and moves in a direction A4
to supply the lead frames "L" and the resin tablets onto the
selected lower die.

The unloader chucks the molded products in the press
unit 3, then moves to a position "Z". At the position "2Z", the
unloader rotates 180° and moves, in the direction A5, to the
degating section 6a so as to transfer the molded products.

At the degating section 6a, the disused resin 6b, e.g., culls,
runners, gates, are removed from the molded products "L" and
collected. The molded products "L" are conveyed and
accommodated in the accommodating magazine 6d by a proper
means (not shown), e.g., a pick up unit.

The loader unit 7 rotates at the positions "X", "Y" and
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"Z" so as to supply the lead frames to the press units 3 and

so as to accommodate the molded products in the lead frame

accommodating section 6.

In the Second Embodiment, a plurality of the press units

3 are independently attached to and detached from the base

unit 2, so the press unit 3 can be solely detached from the

base unit 2. with this structure, the press unit 3 can be

cleaned, repaired, exchanged, used for manual molding, etc.

without stopping the whole machine, so that working efficiency

can be raised as well as the First Embodiment.

A Third Embodiment will be explained with reference to
Fig. 11. Note that, the members explained in the First
Embodiment are assigned the same symbols, and explanation will
be omitted.

As shown in Fig. 11, a base unit 105 has the loader unit
7 including the loader and the unloader, which are vertically
arranged therein. The lead frame supplying section 4, the
resin supplying section 5, the press units 3a and 3b, and the
lead frame accommodating section 6, each of which are
detachably attached to the base unit 105, are arranged to
enclose the home position "A" of the loader unit 7. The lead
frame supplying section 4, the resin supplying section 5, the
press units 3a and 3b, and the lead frame accommodating
section 6 can be solely attached to and detached from the base
unit 105. The loader unit 7 conveys the lead frames to be
molded and the resin tablets from the lead frame supplying
section 4 and the resin supplying section 5 to the press

units 3a and 3b, and conveys the molded products from the
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The base unit 105 has: an attaching section 106 to which
the lead frame supplying section 4 is detachably attached; an
attaching section 107 to which the resin supplying section 5
is detachably attached; attaching sections 108 to which the
press units 3a and 3b are respectively detachably attached;
and an attaching section 109 to which the lead frame
accommodating section 6 is detachably attached. The attaching
sections 106, 107, 108 and 109 respectively have unit
supporting faces 106b, 107b, 108b and 109b. And rollers 106a,
107a, 108a and 10%a are respectively rotatably provided on the
supporting faces 106b, 107b, 108b and 10%9b. The rollers 106a,
107a, 108a and 109a are arranged, in the direction of attaching
and detaching direction, on each supporting face.

The attaching sections 106, 107, 108 and 109 respectively have
contact sections 106c¢, 107c¢c, 108c¢c and 109¢, each of which is
provided at the innermost part of each attaching section.

Each attaching section 106, 107, 108 and 109 has a pair of
rails 106d, 1074, 108d and 109d, which are arranged in the
longitudinal direction of the attaching section.

Preferably, height of the lead frame supplying section 4,
the resin supplying section 5, the press units 3a and 3b,
and the lead frame accommodating section 6 are correctly set
when they are attached to the base unit 105. At least the
height of the parting faces of the dies of the press units 3a
and 3b are correctly set when the press units 3a and 3b are
attached. Note that, the attaching sections 106, 107, 108 and
109, which are capable of automatically set the height of the
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section 6, are not essential elements of the present

embodiment. The essential structure of the present embodiment
is that the lead frame supplying section 4, the resin supplying
section 5, the press units 3a and 3b, and the lead frame
accommodating section 6 can be solely attached to and
detached from the base unit 105. Further, the lead frame
supplying section 4, the resin supplying section 5 and the
lead frame accommodating section 6 may be fixed to the base
unit 105; the press units 3a and 3b must be solely attached to
and detached from the base unit 105,

In the present embodiment, the press units 3a and 3b,
the lead frame supplying section 4, the resin supplying
section 5 and the lead frame accommodating section 6 can be
solely attached to and detached from the base unit 105. With
this structure, the lead frame supplying section 4 can be
exchanged according to the number of the lead frames to be
supplied. The resin supplying section 5 can be exchanged
according to means for supplying the resin, e.g., a tablet
magazine, a resin feeder, or according to the type of the
resin, e.g., resin tablets, resin pellets. The press units 3a
and 3b can be exchanged according to amount of production or
type of the products. The lead frame accommodating section 6
can be exchanged according to type of the accommodating
magazine, e.g., a piling magazine, a slit magazine. Therefore,
the resin molding machine of the present embodiment can be

used for a wide use.
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a plurality of the pots, but the present invention can be

applied to the resin molding machine having the press units,

each of which has one pot. Further, ball grid array (BGA)

substrates, polyimide substrate tapes, etc., other than the

lead frames "L", may be used as

the works to be molded.

The invention may be embodied in other specific forms

without departing from the spirit or essential characteristics

thereof. The present embodiments are therefore to be considered

in all respects as illustrative and restrictive, the scope of

the invention being indicated by the appended claims rather

than by the foregoing description and all changes which come

within the meaning and range of equivalency of the claims are

therefore intended to be embraced therein.
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CLAIMS
1. A resin molding machine, comprising:

a work supplying section including a lead frame supplying section (4) for
supplying lead frames (“L”), which are accommodated in a supplying
magazine (4a), and a resin supplying section (5) for supplying resin tablets,
which have been accommodated in a resin accommodating section, by a holder

(5b), which is capable of moving in the vertical direction;

a product accommodating section (6) including a degating section (6a) for
removing disused resin (6b) from the molded lead frames (*L”), and an
accommodating magazine (6d) for accommodating the molded lead frames

(“L”), from which the disused resin (6b) has been removed,
an attaching section (94). to which a press unit (3) is detachably attached; and

a base unit (2) including a loader (8) for conveying the lead frames from said
work supplying section to said press unit (3), an unloader (9) for collecting the
molded lead frames (“L”) from said press unit (3) and conveying the same to
said product accommodating section (6), and a conveying route (10) on which

said loader (8) and unloader (9) are moved,

wherein said press unit (3) includes a clamping mechanism (61) for clamping
the lead frames between an upper fixed die (27) and a lower movable die (38),
a transfer mechanism (75) for pressurizing and sending the resins, which have
been supplied in pots, by vertically moving plungers (76), which are provided
in the lower die (38), and driving means for vertically moving said clamping

mechanism (61) and said transfer mechanism (75).
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wherein a plurality of said press units (3) are respectively detachably attached

to said attaching sections (94).

3. The resin molding machine according to claim 1,

wherein a plurality of said press units (3) are respectively detachably attached
to said attaching sections (94), which are provided on both side faces of said
conveying route (10).

4. The resin molding machine according to claim 1,

wherein a plurality of press units (3) are provided and each of said press units
(3) further includes a press operating section (93) for inputting control signals

and a press control section (92) for controlling said driving means, and

wherein operation of one of said press units (3) can be stopped while operating

said resin molding machine for maintenance of the dies.

5. The resin molding machine according to claim 1,

wherein a plurality of press units (3) are provided and each of said press units
(3) further includes a press operating section (93) for inputting control signals

and a press control section (92) for controlling said driving means, and

wherein said press units (3) can be respectively operated while operating said

resin molding machine so as to mold different lead frames.
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6. The résin molding machine according to claim I,

wherein said driving means is an electric motor (65), and
wherein said clamping mechanism (61) comprises:
a movable platen (63) for supporting the lower die (38); and

a toggle mechanism (64) being driven by said electric motor (65) so as to

vertically move said movable platen (63).

7. The resin molding machine according to claim 6,

wherein said transfer mechanism (75) comprises:

a screw shaft (71) being rotatably provided to said movable platen (63);

a nut (73) being screwed with said screw shaft (71), said nut (73) being capable

of vertically moving on said screw shaft (71); and

a pressure equalizing unit (85) for equally applying pressure to said plungers
(76), said pressure equalizing unit (85) being capable of vertically moving
together with said nut (73) when said electric motor (65) rotates said screw

shaft (71).
8. The resin molding machine according to claim 7,

wherein said pressure equalizing unit (85) includes a hydraulic circuit for

equally applying hydraulic pressure to said plungers (76).
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section of said base unit (2).
10. The resin molding machine according to claim 1,

wherein said loader (8) and said unloader (9) are vertically arranged and

independently reciprocally moved on said conveying route (10), and

wherein a supplying member of said loader (8) and a collecting member of said
unloader (9) are capable of reciprocally moving into a space between the upper
die (27) and the lower die (38), which are opened, from the conveying route
side.

11. The resin molding machine according to claim 10,

wherein said loader (8) and said unloader (9) can be independently rotated by
separated rotating means and respectively moved between rotating positions
and reciprocating positions on said conveying route(10).

12. The resin molding machine according to claim 10,

wherein said supplying member comprises:

an upper movable frame (23a);

an upper cleaner (28) for cleaning the upper die (27);
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an upper sucking hole (29) for sucking dusts removed from the upper die (27);

and

and upper sucking duct (30) being connected to the upper sucking hole (29),

and
wherein said collecting member comprises:

a lower chiicking hand (37) for holding the lead frames in a lower movable
frame (24a), the lower chucking hand (37) being capable of moving
downward;

a lower cleaner (39) for cleaning the lower die (38);

a lower sucking hole (40) for sucking dust removed from the lower die (38);

and
a lower sucking duct (41) being connected to the lower sucking hole (40).
13. The resin molding machine according to claim 12,

wherein said upper cleaner (28) enters a space between the upper die (27) and
the lower die (38) and cleans the upper die (27) with said upper chucking hand
(26) holding the lead frames (“L”) when said lower movable frame (24a)
moves out from said press unit (3) with said lower chubking hand (37) holding
the molded products and said lower cleaner (39) cleaning the lower die (38) as
if said lower movable frame (24a) is replaced with said upper movable frame

(23a).

14. The resin molding machine according to claim 10,

\

AT 0
I

e

03



01 APR 2003
61
wherein said loader (8) and said unloader (é) are moved in the direction

crossing the reciprocal moving direction of said supplying member and said

collecting member with respect to said press unit (3).

15. The resin molding machine according to claim 10,

wherein said work supplying section, said resin supplying section (5), said
attaching sections (94) and said product accommodating section (6) are
arranged to enclose said loader (8) and said unloader (9).

16. The resin molding machine according to claim 15,

wherein said work supplying section, said resin supplying section (5) and said

product accommodating section (6) are respectively formed into units, which

can be assembled to and disassembled from said base unit (2).



