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1 RESIN'MJLDFNG MACHI NE The present invention relates to a resin nol ding
machisne, nmoré precisely relates to a resin nol di ng-machine, in.which
works are supplied-froma work supplying section to press units to nold,
and the nol ded products are conveyed fr m t he prejMWMWNMﬁMMWW'_perUCt
accommmodat i ng section. In the resin nolting machi ndl e and a
lower die are relatively noved close and away. VWrks, eog-, |lead franes
for 1Cs, LSIs, diodes, are nounted on the |lower die, then the dies are
closed to nold the works wit hRESINNMOADIMNY eAGHINE resin rol di ng machi ne
is shown in Fig. 12. Wrks (lead frames on which 1C chips have been
nmounted) are accommpdated in a |ead frame supplying section 201. Resin
tablets are a§ﬁonnndate in a tabl et supplying section 202. Prescribed
nunber of the

BaBr PPEREs LRVENSuEH| Fedasssote Bame§;nf20wlﬁdmg mae:himg, t
frame su LN | .« the, nunber of the.lea rames corresponds to
number oﬁﬂé%%dgﬁésgéégyo%g}36§s 5P ?hgeﬁﬁpdmﬁgﬁﬁpgsW:EPB§€r|?ﬁd“ﬁﬂﬁﬁbr of
the resi I Pki n . The nupber e resin

tabl et o TOERT oa5S A AbpL R EEER 878 MU yifGT aRHE tanete e ond
frames amditdetsesdbd] abhat ’éh@nmbhéeﬂaﬁkédﬁl&%sph?ge@]pﬁl@ﬁ‘?%ﬁ FEORY Ryed to
the nol ding dies by a | oader (not shown). The | ea rames are nolded in

t he di esPogs$h wmbtsebdna pfoduchvadiogmodatlidgdspeedust,s, whi ch have been
ejected fromthe dies, are i cked up and conveyed to a degating section by
an unl oader Posthe) sesty m@gdhnGsma@hbned anounppke diokdeaddproduves, then

d t di d resin are separately collected. Wen the
'Lﬂfoggg?&%s?%v’é%f?e‘hl‘lég ggﬁ‘é‘r’%@t %%ﬁet%guﬂwév-d?’@rksw ergkl lepd Vi

VITT Vg afhdd féf/IééllLSIs, diodes, are mounted on the lower die,
then the dies are closed to mold the works with resin.

A conventional resin molding machine is shown in Fig. 12.
Works (lead frames on which IC chips have been mounted) are
accommodated in a lead frame supplying section 201. Resin
tablets are accommodated in a tablet supplying section 202.
Prescribed number of the lead frames are supplied onto a table
204 from the lead frame supplying section 201. The number of
the lead frames corresponds to number of molding sections 203
of the molding dies. Prescribed number of the resin tablets
are supplied onto a table. The number of the resin tablets
corresponds to number of pots in the molding dies. The lead
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 betwegg”thg“ppper die
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' *000002*--- 2 and the lower die which have been opened, a cl eaner 206 of
the sunl oader 205 cleans parting faces of the dies. In the case of nolding
anot her kind of works, the resin nolding nmachine nust be wholly stopped so
as to change the nolding sections 203.,And the | ead franme supplying
section 201 and the resin supplying secttion 202 nust be changed accordi ng
to the new works. Further, in the case of cleaning the nolding sections
203 with nel am ne resin, exchanging the nolding sections 203 due to
damage, and.thehbowesi dieowHioh havbi beennmspenkd , Waokll¥asicdP RO of0 tHest art
the resin pol ding nmachine after cleaning or maintenance, it takes about
1- 2 hourénipader 2@hpeleansepatrtihg fiotdsngfdibe deéashes and fixed at

redet er m ned,t enper at ure. .So pufacturjng efficiency nust be lower. To
gdj usting amotft U3¢ $Pd8uefsmotding ?ﬁﬁsgﬁbkénfioofrmpakﬁer kdepyesdinng, for

« ol Al g ' t f due t bal anced cl anpi ng.
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uniformy nold the works, a resin nolding machi ne was scl ose

JapanesetPathemtndateorkSazButehéb, Bd- Bhd9cadbeofr esbaniBhdthe He¢hiRg has
a plurality of press units, in each of which dies are capable of nolding
one or tSRFhienrs 203wkth melrmine dreginy céxchahgihyg, theemdildiéngan be smal |
and 11 gshédt{gr{é[ r?(53'[ 1(1ae dti‘.(()asdzgn?ggg? gggut agflgrggsxmllltrgoflii){gg machine

must be wholly stopped. To restart the resin molding machine

after cleaning or maintenance, it takes about 1-2 hours until

temperature of the molding dies reaches and fixed at

predetermined temperature. So manufacturing efficiency must be

lower.

To adjusting amount of products, it is impossible to
mold works by using, for example, two molding sections out of
four due to unbalanced clamping. Namely, the dies cannot be
used partially. In the case of mass production, the molding
dies must be large and heavy, so it is difficult to handle the
dies and to make the dies with fixed manufacturing accuracy.
Further, quality of the molded products cannot be fixed in the
large dies.

To uniformiy 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.



'nanUfacturing accuracy. 3 However, in the resin nolding machi ne di scl osed

I n the Japanese Gazette No. 64-6539, the dies are small in size, so a

|l ayout of the resin nolding machine nust be greatly changed when
additional press units are attached so gs to increase anmount of
production. To easily increase and decreéase the anount of production, a

resin nol ding machi ne was di scl osed in Japanese Patent Publication Gazette
No. 7-32414. In the resin nolding machine, a plurality of sets of nolding

units, each oHowkwelr,can tbledresfior mldiplge maoM e SR GRS
respectively detachably set in a base of the nolding machine. Wth this

st ruct ur éarPpheseafadat tef Nprobdebb30 ,c shebdizdj aateedninl latiraddiizw, o a
detaching t he nnldgg uni ts. However, in the resin nolding machine
di scl osed@YAUEhef gaﬁ§§én(ﬂ9éﬁitlégN@aCh-13@4mstr bet grastly |dedeyed or

suppl yin e and _an | oader for | | ectjng nol ded- products are
respectiggFé %&9%&%§§35n9538ﬁ P4 So?rﬁhéggﬁFﬁﬁﬁgS@hﬁﬁatQMﬁﬂﬂfe%ﬁﬁa
seri esl yaRe0AReCHEdp r¥ALRLEBLS Structure, it is difficult to exchange
nmol di ng sections o? the molding units and to repair the nolding units.

Further, a |aTgeeasehynminatreagei and debeeasel €hedamdunt Jre pYJd R ¥%n,
connected for mass Eroduction. In the transfer nol ding machine shown I'n

Fig. 12,aanesinepeldingrmaghinel wasddisedoskdninngapaciess Pateeaurely
cl anps the works, between the dies so as to prevent resin | eakage, and a
t r ansf erPRtHeRE kom ceRaetecNer t 7rBé41ési Ani bheackspot med ding mamblithet,he
wor ks with equal. resi ressute. he nechanisnms wll_ be explained with
ref er enc® ?guﬁﬁg%{Yl%f gﬁgsc?gnﬁ?kéiﬁchQhF§w19é?bi@§IWbi@bvﬁgnam@ddable
platen for example, two lead frames, can be respectively detachably
set in a base of the molding machine. With this structure, the
amount of production can be adjusted by attaching or
detaching the molding units.
However, in the resin molding machine disclosed in the
Japanese Gazette No. 7-32414, routes of a loader for supplying
lead frames and an loader for collecting molded products are
respectively arranged on each side of the molding units, which
are seriesly connected. With this structure, it is difficult
to exchange molding sections of the molding units and to
repair the molding units. Further, a large area must required
when molding units are seriesly connected for mass production.
In the transfer molding machine shown in Fig. 12, an
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



305, on which a lower die 304 is fixed, by a hydraulic system4 (not
shown). The transfer nmechanism which has a plurality of plungers (not
shown) vertically noving in pots in the lower die 304, is provided to the
novabl e pl aten 305. The novable platen;305 has a plurality of holes 306 in
each of which a plunger holder 307 is provided. The plunger hol ders 307
are respectively held by pressure equalizing units 308. The pressure
equalizing units 308 hydraulically equalize resin pressure in each pot. By
the pres§nes shoewn)zi Aheutiransdes, medimniomks wiaircteagualg W@l tegd emen i f
amount of .the resin tablets are not equal. The pressure equalizing units
308 are PIPPEEESy (RPt: shown)s Veds igaddue MO3GIW din gotat tiacHiley Ibwdre 3009,
so the ppress equal i zin nits, 308 can _he pulled out toward front side.
The attaégénébgraﬁg §6§V9ge§oﬁﬁe@§€dmPHQPIQJE%QQQﬂ 344 e svabkilel
capabl e gf t kgal Vi I hde ro 10. The transfer cylinder
311 is vgr??{ggl P?Sn%‘éggg nggg%ﬁggeﬁ%gyoﬁﬁﬁe 2n \ﬁ‘?éﬁ‘ thg igher@ cyl i nder
312 i s npY@HqEPWRbUdet-N8Q7PE €S saqual i ng.uni ts 308, whi re attached
to the rTgtta%hi ng pl ate 300, i?gégﬁgrggl'y%v%& F5ét ﬁ’é’ﬁd\fﬁrtsn%{qjga”t‘? ansf er

cyl i nderr8specByvehyshetdi by, preesnlrenegiusl ivingh udli®s SPBNeqlRd to the
pressure equalizing units 308, exert nelted resinin the pots to send

tovward cBveéssere Fgusdidapg, uhCEsaBe8hhglirpuliicedngt equand zemdast ured in
atotal line, in which wire bonding and resin nolding are executed, so the
resi n noPEFREIRBckneaght pAtusBY theaptkesnrer equalézgng crdts BOH). In the

oo Hover oS e B WP by GO TEH REEnbinanguRLgof the résin |
tablets are not equal. The pressure equalizing units 308 are
slidably fitted in slide grooves 309A of an attaching plate
309, so the pressure equalizing unité 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



resin chips or dusts 313 are piled in the vicinity of the 5 plunger
hol ders 307 and on the attaching plate 309 through the holes 306. If the
resin dusts 313 invades into the slide grooves 309A, the pressure
equal i zing units 308 cannot exchanged.sln the case of manual ly renoving
the resin dusts 313 by cleaning neans,"it is difficult or inpossible to
insert the <cleaning neans into the transfer nechani sm because the
suppl ying section, the press units and the acconmpdating section are
i nt egr al pyuagsenbbéderBy 307e aindt eqr athed atHaadlting @ldte i30RAIGa-sligh ithdt to
repair or clean the clanping mechanism and the driving nmeans of the
t r ansf er hokgehdRPamL £ TEhey welsan dusesr &didh imsladlesy imdohittes glhiele esin
nol di ng nmachi ne st g whol |y stopped.. In sone cases, the whole nachine
nust be H&PPVER éﬁyA?r REessse eayql izing dinigs 3KEtcannat t hereinto
after th xgﬁsﬁggals. So it is trouble sone to carry out and install the
machi ne 0 overhaul. Further, it is bad to open the clean room for

overhaul g 1A tRESEASEOLY! RUnTYILNG hRrAYRS RN SUIS B ST GUPS

enter thereinto. In the resin nolding machi me shown 1'n

are supptiedningnmeasssi de ok BhErTenditn@rdiigpddsa IR d&fl i HyQduQlis are
taken out toward the other side thereof. On the other hand, in a

convent i @heaningi meansdingontbei teansfer mechandsnlbedduserstes and t he
products are_supplied fromand taken out toward one side of the nolding
di es. | ns¥PBlying saetipradtheapresar undtsplindd theomca dmemdaftiange suppl yi ng
section (d2¢ibR Are®MetoBiT1y Aa0dnbl dS Hy the dntadrared =
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 ére 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



resin tablets are supplied froma resin supplying section 6 (a resin
cassette) 403 to a rotary table 402a of the lead frane arranging section
402. The resin tablets are held in a holder 403a while carrying. The |ead
franes and the resin tablets are held and carried fromthe lead frame
arranging section 402 to nolding dies 405 by a | oader 404. The | ead
frames are clanped by the nolding dies 405, then nelted resin 1is
i ntroduced into the dies 405 to nold the lead franes. After nolding the

| ead frartes néstiin tdassettieg), 408 toladatbtpivgducdlsl e (40 nef detile | Basld f r anes)
are picked up and carried to a, degating section 407 by an unl oader 406 to
renove dlfmmdanr@mgirm Stqvéllmmdﬁli?:.s Thfherewinlcthlplettkicase hbdeinizused
resin haiwﬂee gg% by the degating section 407, are. acconmpbdated in an

accommd  CRYE Yidute Thep 4l ead nﬁﬁé@?%lémfb thegure@irhaft 409,
In an e su 0 |t n and.a settin osi tion;

t he unl og Z’r‘ 'r,f Eﬁ}\éﬁ r{)r}r]]rgdgdnﬂ'dg" OJS ‘ﬁOera‘ﬁ‘?] Q‘Fféaq@@ 9 ection,
bet ween u | S Al 404 and t he
unl oader %A?%%qlg’rnegogr)r%gng rhg; eq E%e %Slldéeé(g%af%d]‘gbgﬂ?geie?%ader 404
and thefttah@@da&é@aaafp@dcwlﬂt@ Qfolflﬁ\ﬂc_ﬁgiléb 04 dlt{r?é?ﬁ iSSP r&dLY can

reci procatively noved toward and noved away fromthe nol di ng dies 405. By

t he reci psodatiroducedeieriio dhe ki dsodlly tol@eblahdHdel edd dhacmiedDAf ek he
Y-direction, the |oader can supply the works in the dies 405, and the
unIoaderm@@él@ﬂnthﬁlé@a@pfﬁﬁ@e@DM@Qh|ﬁhﬁhﬁﬁ$ﬂﬂ4ﬂ§hﬁrmnﬁded1RRQdm@E$n

ol ding TREN RE IR L Budlpekd, e Loadey 04 and Lt g oader 405 can
mol di ng H%%gtl%gn%%%tlon 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 énd 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



" be elongated in the X-direction. Nanely, a large area is 7 required to
install the machine. Especially in the case of installing the nmachine in
the clean room reducing the installing are is required. In the case of
using a plurality of the dies 405 for ss production, the length of the
machine, in the X-direction, nust be |Ionger. One cycle of the resin

nol ding i ncludes the steps or: picking up the nol ded products by the

unl oader 406 fromthe die 405; noving the unl oader 406 away fromthe die
405; cl ezengrede tpainistglflache oadhimedi Espieiand, siphe neasaexft Wor ks
onto the die 405 by the |oader 404. These steps w | be executed for each
di e 405, 1Bstadldnggthpcmachime insthehe leamy. rawmeineduding thdficult to
shorten the nYhding cycle time. Afirst object of the present invention is
to provi dBskallingnaxg dsngeqgddmiede, in which at |east one of press units

can ve exchanggopeepgiede dlted aNtuSad) ore TG M0 Aol Lhot

mh0||¥.3t0Pp'n9 the res : i ch the .press units
. oV | i
i nvent i 0BrbaukeiBAOVERE 2ent®H BFTRHY RAJH ehe K e A B |

' | ng, i
are made  conpact in size aﬁg capab %lgg'ea3|'yqﬁéing handl™ _
obj ect omusbebpr ¢6agkri.NvABL c§e 1ieS olfO RO \Hedq 1A md 188y T diik LR ne,
whi ch is capable of shortening the nolding cycle tinme. To achieve the
first obfeePs arti P4CKbAG Ypsthecmoddedf priodmatesiby rablediurd caigy 60f the
present invenfjon.conprises: .a plurality of press units, each of_ which has
an upper‘%HP'B ghﬁ Qlﬁga@ ;dmevipg Ehenpndgades WO6diamaya fnsrk the ke nol ded:
and 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



8 a base unit including: a work supplying section for supplying the works
to be nol ded; a product accommodating section for accommodating nol ded
products; and nmeans for conveying the works fromsaid work supplying
section to said press units and conveyigg the nol ded products fromsaid
press units to said product accommpdati hg 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 product sa basecomiéyeadcladdrighe press units may be provided on both
sides of the conveying route. In the first structure, the base unit nmay be
formed into a rectanguWarkpsiupplaiiog sedt isnd fear tsuppd yires $heivorky be
detachabgg Btt%§gad on a side face of the base unit. In the first

structur &® Phe ?Q'to be nol ded may be |ead frames, and the work

| yi [ incl : I f |, )i ti f | yi
2 "Eubplyi no. mgaz no® REGHEES ArsSRtedefihg el of S arkmmoaity "

resin supghdkAgdpseatices;hawgng a hol der, which is capable of vertically
noving resin tablets in a resin cassette so as to supply the resin

tablets. In the firstmeanscforecohireyihgdtible a@ERETHRIVN RGN Ay
i nclude: a degating section for renoving disused resin
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



"9 fromthe nolded | ead frames; and an acconmodat i ng magazi ne in which the
nol ded |ead franmes, fromwhich the disused resin has been renoved, are
accomodated. In the first structure, nmintenance of the dies of the press

unit may
structur
unit whi
second b
the firs
nmechani s

for vertically novinga® asicemsiodafislg plagagams hivdhichr &l anolddetlin t he

| ower di
cl anmpi ng
the driv
conpri se
mechani s
novabl e
conpri se

be executed whil e operating thg nol ding machine. In the first
e, another kind of product nmay be nmanually nolded in the press

| e operating the nolding machine. To achieve the second object,
asic structure conprises the resin nolding machine according to

fromt thet mod dedhdreaidn feames;;hang ess unit conprises: a clanping

a

mfor nmoving the lower die to clanp the work; a transfer nechani sm

, to_. exert resin suypplied in pots: and neans for driving. the
Thath £xABRFand - OB o ShE:

. a novable platen for supporting the |ower die; and a toggle

_ - dfstingd SRSyt harke Rertbriemavete ure,
L0g ggggﬁpgggtga.an el ectric nmotor, and the clanpi ng mechani sm may

m bei pg Ieﬁ'b.v;ergx fsbagu%k%,i fnai’i‘ﬁ]é?farﬁ% L HidSLald de@pve the

platen. t he second structure, e transter nechanli sm nmay
press unit may be executed while operating the molding

machine.

In the first structure, another kind of product may be
manually 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 toggle mechanism being driven by the electric
motor so as to vertically move the movable platen.

In the second structure, the transfer mechanism may

comprise:




1 0 a screw shaft being rotatably provided to the novable platen; a nut
being screwed with the screw shaft, the nut being capable of vertically
movi ng on the screw shaft; and a pressure equalizing unit for equally
applying pressure to the plungers, the,pressure equalizing unit being
capabl e of vertically noving together mpth the nut when the electric notor
rotates the screw shaft. In the second structure, the pressure equalizing
unit may include a hydraulic circuit for equally applying hydraulic

pressure to the plungar scrioh S fEeBRhS WotGHMLy GGy 1451 RESSSani t may
be correctly positioned by attaching the press unit to an attaching
section,mﬂﬁaéﬂeiletﬁmbded In the base unit. To achieve the third object, a
third structure conprises: resin nolding. machine according to the first
structure; wherein tha 8gkvbging ssaevedomitibsddie sdreadeshafilr, sutppl yi ng

t he work romthe wor suppl ying secgtion to the press units; and an
unIoaderﬁygrggéhgeﬁﬁRaggﬁeo V%E&gﬁngﬂbm§leﬂbQQWQ?QN%§ﬁ$Wuﬁh&ka)the

pr oduct gﬁgonnndating section, wherein the |oader and the unl oader are
vertically arranged, and the | oader and the unl oader are independently

be. capabl e of verti ca iy novi by, Pha I aand: HErC R R SR i |

are hel dpbgssuppl yonghenplungdreg 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 aré 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



1 1 neans, onto the |ower dies which have been noved upwardly, and the

unl oader may col |l ect the nol ded products by downwardly noving

col | ecting-and-hol ding nmeans toward the | ower dies which have been noved
downwardly. In the third structure, tpe suppl yi ng- and- hol di ng neans of the
| oader and the coll ecting-and-hol di ng neans of the unloader may
respectively have: cleaners for cleaning the upper dies and the |ower dies
of the press units; sucking holes for sucking dusts which are renoved from
t he di esmegnshe onlteatdres;]l caed dlids mdgridic tha veeibeenr espesd iwwhardbnneaéd
with the sucking holes. In the third structure, the | oader nmay enter a
space bé‘h@eemlphéeurpp@y ¢iod et tihe modstediinrastuative by edownwardly with t he
suppl yi ng- and- hoI nmeans oId| the wor ks, and y cl ean he upper di e
when thememlagdep Aﬁ@&m&m Hag W ttirefaisk e rl OWg

col l ecting-a d d n ans oldln he nol ded products, and nay cl ean

t he Iowelwg e b dﬁglgl 5% Idlng nmeans is replaced with the

col | ecti ng- ang -he glﬁea@%ﬁfatu}% SHRL s i gL R IS4 T fead e

| oader and the un ef may be reci‘procatl 0 Cross t e novi ng

directi OBfOi:hthoaﬁ@ﬁpbﬂdn@l@d:debﬂjﬂiglg%m@ltr@ means of the

col |l ecting-and-hol ding neans, which are capable of reciprocatively noving
to and aum&oaﬂemnmnwerpﬁ@estdwbds hiavetthe third structure, the work

suppl ying section, a resin supplying section, the press units and the
product accomodat i ngleesersn feay deaning de tupnaridises tand |theler

lower dies of the press units;

sucking holes for sucking dusts which are
removed from the dies by the cleaners; and

sucking ducts being respectively connected with
the sucking holes.

In the third structure, the loader may enter a space
between the upper die and the lower die of the press unit,
with the supplying-and-holding means holding the works, and
may clean the upper die when the unloader moves out from the
space therebetween, with the collecting-and-holding means
holding the molded products, and may clean the lower die as if
the supplying-and-holding means is replaced with the
collecting-and-holding means in the space.

In the third structure, the loader and the unloader may
be reciprocatively moved to cross the moving direction of the
-supplying—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




1 2 and the unloader. In the third structure, the work supplying section,
the .esin supplying section, the press units and the product

acconmodating section may be respectively formed into units, which can be
nut ual |y assenbl ed and di sassenbl ed. {T® achieve the first to the third
objects, a fourth structure conprises:  a plurality of press units, each of
whi ch has an upper die and a |ower die for clanping and nolding a work to
be nolded; and a base unit including neans for conveying the works and
nmol ded prrotivdies, umleaden. t he press units are detachably attached to the
base unit, wherein each the press unit conprises: a clanping, mechanismfor
nmovi ng t he | certhe £hiord cstargctwee noklke woxk apdpr} YiRghasrEaPher the

ver Ui ol 0wl o Ry LY, of oL unger, b chage prot dod i he Lover
compri sor R id AT o i S o P R TR P U IR
sect i on yip dthedH 656 it dsl 1 prsssenblédaged dPsaseawBYEay the nol ded
products fromthe press units to the product accommobdating secti on,
wherei n t he Imdarhisewe ttttee uffi osideto atlee vielhi rd abbyeat s angefiouabd t he | oader
and t he unl oader are independently

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 éection 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




1 3 rotated. In the resin nolding machine of the first structure, the
press units can be detachably attached to the base unit, so each press
unit can be solely detached fromthe base unit. Wth this structure, the
press unit which has been detached ¢ n3be exchanged, repaired, cleaned and
used for manual nol ding w thout whol F'y“stopping the resin nol ding machi ne.
Therefore, working efficiency of the machine can be raised. In the second
structure, the press units has the clanping nechanism transfer nechanism
and t he dobatieg.neans only. So the detachable press units can be snmall and
light. The small and light press units can be easily handl ed. And they can
be carried odfl &hE infsdn Mo ldiswnh masdving tafothey Kiet st oplenicigutée the ean

room so_that the clean room can _be kept highly clean. Wen the press
units ar BXESCalRed st 8%@%%&%&1{% wet;ﬁ%cgrﬁg Heo dthendraese twrkes oo t hout

oL i GaRRRRSL GRS NG Sl pLONLS., Ly e press
Fai cod. TR oreseure maudl oy e e e ed e em
and the chanpengxchahgedsmrepediriede iolazsfed ATRERAHE My engliuaen by the
electric notor, the press unit can be snmall and light. Wth this
st ruct ur Boldang pisbeutinwheldan stepprisyy $diey reasitr addlet randnangteiras ed at
Can be_ COAFFBFPER wERBIFSs RESLCIEGOME, tHe BRIRnGIcan ihe dapd s not
cavel 0o | B\ e, Shytel SRRHEaR e TR SR P 1 i, B
incl udespachanism, 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



1 4 closed hydraulic circuit for equally applying hydraulic pressure to
the plungers, so the pressure equalizing units have no oil tanks. By no
oi |l tanks, the press units can be snall and light, so the resin nolding
machi ne can be properly used in the ﬁl an room In the third structure,
the | oader and the unloader are verticdlly arranged, and they can be

i ndependently rotated. So the conveying neans can be conpact in size.
Thus, the resin_ nolding nmachine also can be conpact in size. |If the |oader
enters t Ifd osigsk hysnandre tdigaipigerf aif eequall heappleinglileydmatibict he
suppl yi ng- and- hol di ng _nmeans hol ding the works, and cleans the upper die
when t he PIRSSYd& bt RHUNIEA 4 O dh Dresvted ceqwehi zing gumiln‘és )
col | ecti ng- and- hol.di ans, hol ding .the nolded products, and cleans the
| ower di g’%é@ R t"Prgl iGYg Ngh Pl W Rresepmakls ¢RRnbehe

col I ecti pgmand | qi e Wy thess o3t 1 le. tinme between
suppl yi ng ta%g \_C;\i/olﬁrgks l?%lé: a%g)zn%"rﬂnédzﬁél%r%pt e dr%nﬁe“gg)&glrrgegu%%ﬁg t?:%nplf)%PerfY
short enedsedanel Yhe ldlglars pesth.mol di ng machine can be realized. In the
case that the |oader and the unloader are reciprocatively noved to cross

t he novi ng di ﬂ@c@'@n@@h@twrﬁmg}m&dﬁﬂb&? FHJ”]lchHEhES mnkbztc_l@rlare _
col |l ecting-and-hql din means, which are capabl e of reciprocatively noving
to and a%g§%FFéﬁﬁﬂhérgP€§§ ned they wenk Paadddenendsntely prakaked. $an be

pross untTe SPEVRPPAE HeARE: o8, nAh Bl I e MRt e KBk

T i e s e I b T A

they ar eentepsctheekpater etweeho thiei ippe @i CamdeHAIGLY die, with
the supplying-and-holding means holding the works, and cleans
the upper die when the unloader moves out from the space
therebetween, with the collecting-and-holding means holding
the molded products, and cleans the lower die as if the
supplying-and-holding means is replaced with the
collecting-and-holding means in the space, the molding cycle
time between supplying the works and accommodating the molded
products can be shortened, namely a high speed molding machine
can be realized. In the case that the loader and the unloader
are reciprocatively moved to cross the moving direction of the
supplying-and-holding means and the collecting-and—holding
means, which are capable of reciprocatively moving to and
away from the press units, the works and the molded products
can be handled by extending strokes of the 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



1 5 assenbl ed and di sassenbl ed, the resin nolding machine can be easily
operated and controlled. Embodinments of the present invention will now be
described by way of exanples and with reference to the acconpanying
drawings, in which: Fig. 1 is a plan Yi w of the resin nolding nmachine of
the resin nolding machi ne of First Enbodinent; Fig. 2 is a front view of
the resin nolding machine shown in Fig. 1; Fig. 3Ais a plan view of a

| oader and an unloader; Fig. 3Bis a front view of the |oader and the
unl oader asspmyledcand dilseissegibdedyi dhefradin mmdddimqmehdHiche wHwaser ;
Fig. 4is a,RIan view of the loader; Fig. 5 is a plan viewof the un

| oader; ©RS§lyeAPryated and goakrefllgdoress unit: Fig. 6Bis a plan view
of a attaching plate; Fig. 6Cis an explanation view of a pressure
equalizing wunit; Fig. 6D is an explanation view of the pressure

equal i zi ng unhﬁboﬁhgenzsi?gaﬁé%ggkggi%% %Eﬁ%%&ﬁﬁ&bggéa ggkéﬁyjth t he press

unit; Fig. 8A1s a planv aseu S%xpl anation

U o SeTFERBERSE ey EICMIEPRERE it r erle b B el anetion

accompanying drawings, in which:

Fig. 1 is a plan view of the resin molding machine of the
resin molding machine of First Embodiment;

Fig. 2 is a front view of the resin molding machine shown
in Fig. 1;

Fig. 3A is a plan view of a loader and an unloader;

Fig. 3B is a front view of the loader and the unloader;

Fig. 3C is a left side view of the loader and the
unloader;

Fig. 4 is a plan view of the loader;

Fig. 5 is a plan view of the un loader;

Fig. 6A is a front view of a press unit;

Fig. 6B is a plan view of a attaching plate;

Fig. 6C is an explanation view of a pressure equalizing
unit;

Fig. 6D is an explanation view of the pressure

equalizing unit;

Fig. 7 is 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;



Fig. 8D is an explanation view of an engaging pin of the fixing nmechanism
Fig. .9 is atimng chart showi ng action of the | oader and the unloader in
one nmolding cycle; Fig. 10 is a plan view of the resin nolding machi ne of
Second Enbodinent; Fig. 11 is a plan yiew of the resin nolding machi ne of
Third Enbodiment, in which all 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 mechanism of the conventional resin

mol di ng machi &,g.a8D Rig.anl4exsl ashat @sh W W Wb aé}pté}géa(_? {5088l resin
nmol di ng machi ne. Preferred enbodi nents of the present”invention wll now
be descr ithed fiixicheg aidchairtitsnr;ef er ence to the acconpanying drawi ngs. In
First Enbodinent, four press units are detachably attached to a base unit.
In Fig. 1, thé&ldesi% ifpladitdgqimee mheertl shoywind s iom tof tlendl dader pands

units 3, C f ich is_ res Jvel detachably attached to the base
unit 2. *ﬁ% %ggg%g%qz%?’&gﬁ%nﬁﬁghﬁﬁidxﬁﬂf%s; the base unit 2 has: a lead
frame supplyi eghy , ich.acts a work suppl]ying section, for
suppl yi ng a Iggc?s'f ?igrrg@'ofa 2%51 P’ ai s°£? S eSSy "fcg]é*?r/i‘q He Ly a | ead

frame acseoopdatrnbaditehitgn 6, which accommodates a nol ded product or
nol ded products (nolded lead franes). The base unit 2.further has a | oader

Fig. 11 is a plan view of the resin molding machine of
Third Embodiment, in which all units are detached from the
base unit;

Fig. 12 is a plan view of the conventional resin molding
machine;

Fig. 13 is a partial front view of the transfer mechanism
of the conventional resin molding machine; and

Fig. 14 is a plan view of another conventional resin

molding machine.

Preferred embodiments of the present invention will now
be described in detail with reference to the accompanying

drawings.

In First Embodiment, four press units are detachably

attached to a base unit.

In Fig. 1,>the resin molding machine 1 has a base unit 2
and four press units 3, each of which is respectively
detachably attached to the base unit 2.

The base unit 2 does not mold works; the base unit 2 has:
a lead frame supplying section 4, which acts as a work

supplying section, for supplying a lead frame or lead frames



unit 7, which acts as nmeans for conveying the lead frames, the resin

tabl ets and the nol ded products. The |oader unit 7 has: a | oader 8 for
conveying the lead frames "L", which are Supplied fromthe |ead frame
suppl ying section 4, and the resin tinets, whi ch are supplied froma
resin supplying section 5 to each press unit 5; and an unl oader 9 for
conveying the nolded | ead franes (products) fromthe press wunits 3 to the
| ead frame acconmodating section 6. The | oader 8 and the unloader 9 are
verti cal "'L."aandngesd iim talbd dtagdaind unillead fifnepraassomiiddaat ihg e et @ e
capabl e of respectively detached fromthe base unit 2, have nol ding

f unct i on6anmhichn agicgmmpdagesi ar aldlidedfprddadteant frclmed "prodwrtsvhich | C
chi ps haveogﬁegeqou t ed, ar% accommodated in the |ead frame %gﬁflying
section AMOFHEMe liead, fxamesy)it Fhet basieiarsitug fiurtharcrhass awnheafer

plurality of Lead,frames."L" are acc dated, . in the le rame suppl yi ng
section ﬁpltf’h?’l YRSy AgtS oS mgans orar?d’rbvtﬁyﬂlr}%d:&‘eoﬁeeagﬁ CHnt o a
rotary t e . Of Lying it ermdb., T 'y abl e
4d i s rgplgt gégfglot%fb&%%%ﬁt |dng;h§ﬁ§qu£é§i %lréfrde T Wée)nl? vvoeﬁ ggrglyf-}; anes
"L are gHk.: hheohdled B M ot yakR) @hd0 ddPPramdd ratr PR Ldphravhi ch
I's shown by two-dot chain lines in Fig. 1, to a second position, which is
shown bysappildedi ffieom thie deadl frand sups ding ectEomnd pesid itdie Then the
| oader 8 is noved fromthe first position to pick up two lead franes "L"
from t heresdnatabtlebise adhickowee isarppliites |fommh fa aressin ISupplyireg rotary 1 8

tabl e 4d have been preheated by a heater (not shown). In Fig. 2, the |ead
frame suBBFFLRR Secticofaghapaeasse unddd Fir and aeromdsademP ¥t ion 6 are

h I 2 ich i cal i
g;t gcbgg gggg%yl])_%%et eaEn%lde’d \ﬁhela% f rsamseuéap(%rr:[o uctp/s )r %drsony Ei:rl}el Cparegls provi ded
units 3 to the lead frame accommodating section 6. The loader
8 and the unloader 9 are vertically arranged in the loader

unit 7. The press units 3, which are capable of respectively

detached from the base unit 2, have molding function only.

In Fig. 1, a plurality of the lead frames "L", on which
IC chips have been mounted, are accommodated in the lead frame
supplying section 4. There is a plurality of holders 4a, in
each of which a plurality of lead frames "L" are accommodated,
in the lead frame supplying section 4. The lead frames "L"
are cut and supplied, one by one, onto a rotary table 4d of a
supplying table 4c by a pusher 4b. The rotary table 44 is
rotated 180 ° for cutting one lead frame "L". When two lead
frames "L" are cut, the rotary table 4d rotates 90° from a
first position, which is shown by two-dot chain lines in Fig.
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



of the base unit 2. Supplying magazines 4a, in which the lead frames "L"
to be nolded are acconmpdated, are supplied to and taken out fromthe |ead
frame supplying section 4 on the base plate 2b; accommodating magazi nes 6d
(see Fig. 1), in which the nolded pr dgcts are accommodat ed, are supplied
to and taken out fromthe | ead franme!*atcommodati ng section 6 on the base
plate 2b. As shown in Fig. 2, the resin supplying section 5 has a tablet
cassette 5a, which is provided on the base 2a. The resin tablets are

respecti tabyesddphaee been brbhentedbbyy al hratlabl(@otCagrihl)e 5a. Each
hol der 5b is capable of vertically noving. And each hol der 5b has a

plurality of @ncBigedad,i the hebds fraheckuppd yiokeddct ienr e EHe pot
pitch of _th nmol ding dies; the resin tablets are respectively supplied
into t héeagcgﬁﬁﬁﬁaﬁpﬁeméﬁé@n@héeﬂ§si0n babiret atiachedanst er tedse fplerhd he

he | oad 8 ich i Iting ahqQve the  hol der 5b, by the
cteps of 2/ rBOIHG tho HBPALHSnBNpAARE. VERGLoBIaH Ry orrdadesim a dits a

' ' h | dek 4+ 5b, . h c. \Wen.the holder 5b is
moves upair e fad8 BRLE°2, SRYBTS o uAGBRIRGS: 35 S wich: e cad nor e
that, a ppahés fERdEH, bEOKoEJBAPLRe HBYohRoAZRLAYE r%ogﬁggﬁh%gtggbg%% n

tablets into the holder 5b. The resin tablets in"'the h

transfertahenheuttﬁEOMOhher18aﬁsframatedpﬁmyﬁﬁﬁtB@ct&@%ﬂﬁebﬁl@H@Mbﬂ%e
direction fromthe first position, which is shown by the two-dot chain
lines i rPRtge 2b; Neceomhadating magakibnder 68 (mygeholig.t ho,| eadwhiateshd "
after the sin tablets are transferred fromthe hol der 5b. Thg nol ded
product§?°£ﬁkéhpé? uche abeqrecreradatadesare anppiiedntrodandd tekenheutead

frame a%ﬂﬂgﬁ@%ﬁéifgaEGEEASQ accommodating section 6 on the base plate
2b.

As shown in Fig. 2, the resin supplying section 5 has a
tablet cassette 5a, which is provided on the base 2a. The
resin tablets are respectively supplied into holders 5b by the
tablet cassette 5a. Each holder 5b is capable of vertically
moving. And each holder 5b has a plurality of accommodating
holes, which are bored to correspond to pot pitch of the
molding dies; the resin tablets are respectively supplied into
the accommodating holes. The resin tablets are transferred
from the holder 5b to the loader 8, which is waiting above the
holder 5b, by the steps of: moving the holder 5b upward; and
pushing the resin tablets, which are in the holder 5b, upward
by a pusher 5c. When the holder 5b is moves upward, the pusher
5S¢ is moved sideward to avoid interference. Note that, a parts
feeder, for example, may be employed to supply the resin
tablets into the holder 5b. The resin tablets in the holder
5b are transferred when the loader 8 is rotated 90° in the
counterclockwise direction from the first position, which is

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



6. The | ead frame accommodati ng section 6 has a degating section 6a, which
renoves di sused solidified resin 6b from the nolded |ead frames "L".
Nanely, the disused resin 6b, e.g., culls, runners, gates, aré renoved
fromthe nolded lead frames "L" by the,degating section 6a. The nol ded
products and the disused resin 6b ar geparately collected. A pick-up unit
6¢c holds the nolded products "L", then rotates 90 and conveys to the

- acconmodat i ng magazi ne 6d. On the other hand, the disused resin 6b are

col | ect edohfiez Bomaynbiolanene) leaderr i legat ift eS8 d Wbdd Aldisietde
nol ded products "L" are collected. In Fig. 1, a conveying route 10 1Is
formed | are sransfigpeedbyrom whedhpléetrerfti.ng a part of the base unit 2

froma rotat] osi,ti.on "A" of the |oader unit 7.. The |oader unit 7 1is
noved on the tggv59iﬂﬁdraﬁpéu S.TH %aﬁéﬁm§§ﬂ<m914¥d[ﬁQ§dﬂﬁR%mQﬁ
attachi ngysecti.gn ' th S i r t ably attached, on
bot h side% 6fg?%eaggﬁggépﬁgggogﬁeEB%Oie%ﬁeEgﬁggé%ﬁhpﬁiéagkﬁ? éﬁ%ﬁfghlly
and el ec6ti Thel yeadofiramtcedctomnbdalbasg WRictidrb MY Hedgat e base 2a
of the base unit 2. Note that, the press unit 3 may be cornnected to the
base uni segtbyncbatawhiinh rhmovesvdisugedosiod it fiiedstreadn &b dnxamoyi ng t he
attaching sect%gna. Cbatrol conmyrands or control parameters for controlling
the basethfipoddgdqlead frawesuni{s ¥amgd Yhe thepdisasasd) rasino®drati ng

tion 11 ig. 2).. 2 0 The, |loader 8 and t | 9 of the |oad
it 7 (868t Ry Yy Ehinded. Bt aPrcareas By o dhey malded daad coc

units 3 det aghaply t o] hat i _si f qt veyl rout e
10. Thus,ﬂ?{ﬂe I oadg#, Elﬁllét Egﬁ?gﬁ!r&gvgg@? F %?711 ![8 Ae g@% ?}O&HQ%AE’%?’O at%gﬁrﬁlon
"B" the disused resin 6b are separately collected. A pick-up unit

6c holds the molded products "L", then rotates 90 ° and conveys
to the accommodating magazine 6d. On the other hand, the disused
resin 6b are collected in a box (not shown) under the degating
section 6a after the molded products "L" are collected.

In Fig. 1, a conveying route 10 is formed into a T-shape
by outwardly extending a part of the base unit 2 from a
rotating position "A" of the loader unit 7. The loader unit 7
is moved on the conveying route 10. There are provided a
plurality of attaching sections, to which the press units 3
are detachably attached, on both sides of the conveying route
10. The press units 3 are mechanically and electrically
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).



then the | oader 8 and the unloader 9 are noved to and away from the first
press unit 3a and the second press unit 3b so as to supply the |ead franes
"L", etc. to and collect the nolded products fromthe press units 3a and
3b; the loader unit 7 is nmoved fromgthe position "A" to a position "C"'
then the | oader 8 and the unl oader 9 are noved to and away fromthe third
press unit 3c and the fourth press unit 3d so as to supply the |ead franes
"L", etc. to and collect the nolded products from the press units 3c and

3d. The | oadeTh8 $vpfkre8 hhd kheduhlaa@er' 9" Jfo the MIRG @it the d&sin
tablets fromthe base unit 2 to the press units 3; the unloader 9 conveys
t he nol dB&gpr bduwidlf benexpdapneds units 3 to the base unit 2. The | oader

8 and the unlgadey 9 are_arranged to vertically pile, so they can be noved
in parallel PFafBSWnwWihFigislst £het §PEr pegsisr taiksed ere Hetachshly

nmol di ng | C redyced. .The rotating position "A", which.is

| ocat ed %gf%%‘gﬁdt ﬁé Pﬁ%@?ght 35&8548%?@% ENYE ngOt& L0 Fhusis theone
position h ader .unj . der Ls.mavad,fromthe hone .o
position19%§e%oﬁ?%g ?o%grﬁbggélglgg %ggh§P3§P%§nle d fPafe®OSIELon nBY { he
| oader 8thennbhedlbadkrtd &hé bheeupdshtieen9” Ate mbRedutloasd aWakolfdicig
the nol ded products is noved fromthe hone position "A" to the degating
section Bae fhesttpheessl vailkr 3agand tbeedebavd poeske undire 3posiot iasn toA"
after rel easing the 21 nolded products. As shown in Fig. 3B, the |oader 8
and t he $iWPBhYethe lead Erames| yLhavetereter padnspddect2 thedmpdded ni ng
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moved from the position "A" to a position "C" then the loader
8 and the unloader 9 are moved to and away from the third
press unit 3c and the fourth press unit 3d so as to supply the
lead frames "L", etc. to and collect the molded products from
the press units 3c and 3d.

The loader 8 supplies the lead frames "L" to be molded
and the resin tablets from the base unit 2 to the press units
3; the unloader 9 conveys the molded products from the press
units 3 to the base unit 2. The loader 8 and the unloader 9
are arranged to vertically pile, so they can be moved in
parallel planes. With this structure, required area of the
resin molding machine can be much reduced.

The rotating position "A", which 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



engaged between the timng pulleys 16 and 17. When the notors 12 and 13
are driven, the loader 8 is rotated together wwth the shaft 14; the

unl oader 9 is rotated together with the shaft 15. note that, cables 1l4a
and 15a for supplying electric force tg the | oader 8 and the unl oader 9
are respectively provided in the sha#t5 14 and 15. A nechanism for driving
the | oader 8 and the unloader 9 wll be explained. In Fig. 3A the | oader
8 and the unloader 9 are attached to an attaching nmenber 18. The shafts 14
and 15 feoldedapreguebs.l oader 8 and the unloader 9 are supported by a
novabl e supporting nmenber 19, which is capable of reciprocatively noving
in the |ongitAsishowdi incFign 8B,tHhe abhdeki BJamaTtle 18RI mMvabl e
supporting menber 19 is novably attached to a rail 20, which is fixed to
the attatpsPQCt heaberhaveanlieatrangedtonst b hndgﬂBudEnd1n@lpmmm

th f b de menber 19a.  The attaching menber 18 has a baII screw
oS o k61 and, DL SEa FasarreLv by, Fixpd LOn8NatkS Bl Aréidw v ks 1o

the at t oy .%*Sg%ebﬁ%&ﬁ%ﬁ%%%?awdsiﬁ "BiRipa pelh, Shatt shops 45
transm dghdad LherRebh 68 et RingYpd Haggnﬂs Bk 132%% *ehg holerey 1

Is screwed wth a nut 19b of the supportin o e

movabl e k2ipmoed t1Bgarendeti ved 9 tBe”DMQderaBoﬂg E‘Bﬁaf;éﬂ' t%@et %&“@%# he
position "A" and 2 2 the positions "B" and "C' (see Fig. ,

cor r espdie tshafthel 4r elslse umh i sadeon9t he bothtéddESgéﬁhbbewﬁﬁﬁVthng route
10, when th baII screw 21 is rotated. In the present enbodinent, the rai
20 is not ahyednefRicthalenteabbest héa andf15a1fioandupplyshgcelektriabl es

e
14a and:éé?%é” orﬁﬁg fkader 8 and the unloader 9 are respectively

provided in the shafts 14 and 15.

A mechanism for driving the loader 8 and the unloader 9
will be explained. In Fig. 3A, the loader 8 and the unloader 9
are attached to an attaching member 18. The shafts 14 and
15 for rotating the loader 8 and the unloader 9 are supported
by a movable supporting member 19, which is capable of
reciprocatively moving in the longitudinal direction of the
attaching member 18. The movable supporting member 19 is
movably attached to a rail 20, which is fixed to the attaching
member 18 and arranged in the longitudinal direction thereof,
by a guide member 19a. The attaching member 18 has a ball screw
21, which is arranged parallel to the rail 20. The ball screw
21 is rotated in the both directions by a servo motor 22, which
is mounted on the attaching member 18. 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



t hrough the shafts 14 and 15, total height of the |oader 8 and the unl oader
9 nmust be higher if the rail 20 is arranged under center of the shafts 14
and 15, because the space of passing the cables l4a and 15a nust be

requi red. The length of the attaching2 nber 18, the rail 20 and the bal
screw 21 is "L2" as shown in Fig. 3B.7If the case that distance "Q
between a position "G' of the guide 19a and the hone position "A" is equal
to distance "P" between the positions "B" and "C', and that the novable
support i hhempodrtioh® ¢'BY andord)"edts=k tRiggJ 3t h wHi'cH raortdwpamnd! tod t he
attaching nenber 18, the length of the attaching nenber 18, the rail 20
and the Bhiel presswunitisayd isa 'the' bath shides aafe the onveitierg ureete can be

applied to the resin nol ding machine having fwo press units and four press
units. AdOshélwen the dallsscaay 3¢ e qtedrd. dhdde RERESRE body 23. The

ddh

nmovi ng bod 3_is,capabl e of di ng t.he | ead ranes "L" to be | ded and
ent er igng e{“ﬁQ%&F‘&‘&'u% Fs T3t s&s dioks a}{m%eeinu r%ee%e%‘?ntt%r SHoRe t he

|l ead fra LN t 5 Al = hol i t he

ot her ha%ﬁ?fttlﬁe ﬁu%#lga ?r' glglé%seaz—'kﬁeow ng %éoggg%dﬁrﬁleﬁm% ng Eosd?/@% i s

- capabl e tef-oughdithe ha iy ded pipdEt Totdal dHuh ganvEy it thepaewt si de of
the press units 3 as a coll ecting-and-hol ding neans. The novi ng bodi es 23
and 24 wgl lande téephniloader Oh must dreedeggher Hfjsth8Adil 238 ¥ rattangede
novi ng body 23 of the | oader 8 will be explained with reference to Figs.

3A- 4. Thengeri sgnbedy of3 thes shaftand Sand dd 2hechitir hetsparg hape is
ci eani ngBagSRa RS Fables dapany e 2nst, B REIRA & 20 for Sucki ng
The length of the attaching member 18, the rail 20 and
the ball screw 21 is "L2" as shown in Fig. 3B. In the case
that distance "Q" between a position "G" of the guide 19a and
the home position "A" is equal to distance "P" between the
positions "B" and "C", and that the movable supporting member
19 can be projected the length "P" from the end of the
attaching member 18, the length of the attaching member 18,
the rail 20 and the ball screw 21 may be "L1". In this case,
the loader unit 7 can be applied to the resin molding machine
having two press units and four press units.
As shown in Figs. 3B and 3C, the loader 8 has a moving
body 23. The moving body 23 is capable of holding the lead
frames "L" to be molded and entering the press units 3, whose
dies have been dpened, to supply 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.



resin dusts and di sused resin renoved by the upper cleaner 28, a sucking
duct .« 30 connected with the sucking hole 29, and a novable frane 23a are
provided in the frane section 25. The sucking duct 30 is provided al ong

t he novabl e frane 23a and connected 'éh a rotary duct 49. The upper
cleaner 28 is accommodated in a hood 31 which is connected with the
sucki ng duct 30. In the present enbodi nent, an opening section of the hood
31 acts as the sucking hole 29 because the upper cleaner 28 is |ocated at
a front end Pirshéyl odter m8vihgnbody 23 loddyhe3 leridens & w1l logened press
units 3. Wth this structure, the opening section of the hood 31

pr ef er abeypdainedswihbh sefkrenchote Fdgsto 3dvdi.d Thenmenficvededdwiddh t he
upper dies 27, the upper cleaner 27 is nove close to and away fromthe
parting hased EramgesgphépPndes whesgy sgchiionadeshams ishdmimed\dmdts at he

whon t het ROUPRG Borh5RiE, BRukr VR’ ool BRtRRCE SRR 2 i BRI

upper clga [ t atre a 0H=33 | |30, bel t
chgagi noaPRR-hg TFS: S5 BRPEE) TeR RRIC R s ed e R R R R

lead fragesn"8usts BAdnalidaded $eléhd réyosedabyatiengippert & 1Fhnethe28 y esin
tablets are held in tablet holes 35, which are forned in the attaching

pl at e 34a audkingvéued. 3Bexbnnebtednwidtiethe cuckiegriwileg 280dwri¥ av | | be
2 4 explained with reference to Figs. 3A-5. The noving body 24 has a frame
sect i on BevahhesErawet 2Zdaaprehppevidetoimedhienifaame sestdimn i ng

. o
2 Sucki hEURBRBOAGFEr J0udRi REOVEERn A)60es CRRIMAVENE Sralic TN by the
| ower Clggggécted 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




39, a sucking duct 41 connected with the sucking hole 40, and a novable
frams 24a are provided in the frame section 36. The sucking duct 41 is
provided al ong the novable frame 24a and connected with a rotary duct 50.
The | ower cleaner 39 is provided in 2? gpening section of a hood 42. The
sucking hole 40 is |ocated beside the” hbod 42. The sucking hole 40 and the
| ower cleaner 39 are separately provided. The sucking hole 40 is opened on
a rear side with respect to the lower dies 38. It is desirable for the

sucki ng ehplaiﬁ@dtQibheﬁeﬁéréh@er@@rFigge 3@C§U8?h%hﬁobﬁwgfhE&§ﬁ r 39
cleans the | ower dies 38 when the novabl e body 24 is nove romthe

press urhas 8. frasmehsentionF3§, Ehokbeséc%@bnﬁﬂeéhabe3gslio&ﬁk@tQ%tQVa@
notor 44, timng pulleys and a tining belt engaging with the timng
pul | eys. ﬁ1$k?2%uc£ %@u%%hHQBhaﬂ@r3Zhu@kﬂngerhelnahded39pfoducﬂsaman@eld by

hi te.45. h n Fi the attaching plate 45 can be
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Kk r e
ﬁgrgehn%;o c??iz ﬁ%%%& %@nrgggﬁtEEm?Vgﬁlgﬁe 8 PWGFe§ie?§ercan be
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explained with reference to Figs. 3B and h~are 'rés

driven by motalvke 4framel 24 respestovided piaviHedriamé SebhgoRPRENgTRRdI es
23 and 24, are respectively engaged with racks 23b and 24b, which are

r espect |S)1tq]'§lll”§ﬁ duatedtl ol s eronided| 21 dngneke 28avabile 288amBy 2d5i ¥hAg t he
nmotors 47 and 48 the nmovable frame 23a and 24a are reciprocatively noved
bet ween CHMETRI tidrfy 2 protayy “duck 8. Fig. 3A) and each press unit 3.

The lower cleaner 39 is provided in an opening section of
a hood 42. The sucking hole 40 is located beside the hood 42.
The sucking hole 40 and the lower cleaner 39 are separately
provided. The sucking hole 40 is opened.on a rear side with
respect to the lower dies 38. It is desirable 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, thé 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 action 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



The novabl e franes 23a and 24a are respectively noved along the guide rails
25a and 36a (see Fig. 3B), which are respectively provided the frane
sections 25 and 36. Since the noving bodies 23 and 24 are vertically
arranged, the novable franmes 23a angzéfa can sinultaneously enter the
press units 3, whose nolding dies h been opened. Successively, the
conveyi ng action of the noving bodies 23 and 24 will be expl ai ned.

Firstly, the | oader 8 noves the novable frane 23a forward fromthe noving

body 23 tihethevipgsbodbes"A3 4rée2li,gardArespberivblgkenyhgedead thy anes
"L", which have been supplied onto the rotary table 4d (sée Fig. 1) of
t he | eadrdcksreZ3bipphgi Adbseehioh dece bysphetikedki pgokaded4Go thee novabl e
frame 23a is once noved_backward, then the |oader 8 is rotated 90 in the
count er dPOYRkM 8 f Fripeet 23a apdt BéanoByr drizinghsheomabbesf ddnend348i,s noved

forward ain t huck the,.resi blets in the hol der 5b, then_ the
nnvable1%%3HE°§%%£?sfrﬂ%ﬁe%3%aiﬂaa#§aaﬁﬁer5?8986°§6t?VFﬁYtW@V§ﬂoéﬁﬁﬂ§@n
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al ong the conveying route 10 until the 'S nD rom theZposition
"A' to titee ppside oraiBS; 254 ahé 86se(9obesPiglyBBY,t WRikRadrkrames "L" to
the press units 3c and 3d, the | oader 8 is noved al ong the conveying route
10 2 6 urespedtiovelmfprdvided nolvedf fanen seetporst RBnand”’ 360 Shacepdhbiet i on
“C'. If the novenent of the shaft 14 fromthe position "A' to the position
"B" or "MVl hediewtd3 iand ofd taee| vavkical hyeasrangednetbel powabdet ed,
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whose molding dies have been opened.

Successively, the conveying action of the moving bodies
23 and 24 will be explained. Firstly, the loader 8 moves
the movable frame 23a forward from the moving body 23 at the
position "A" (see Fig. 3A), then chucks the lead frames "L",
which have been supplied qnto the rotary table 4d (see Fig. 1)
of the lead frame supplying section 4c, by the chucking hand 46.
The movable frame 23a is once moved backward, then the loader 8
is rotated 90 °* in the counterclockwise direction by the motor
12. The movable frame 23a is moved forward again to chuck the
resin tablets in the holder 5b, then the movable frame 23a is

moved backward and rotated 90 in the clockwise direction or
the counterclockwise direction. The movable supporting member
19 is moved along the rail 20 by the motor 22. In the case of
supplying the lead frames "L" to the press units 3a and 3b,
the loader 8 is moved along the conveying route 10 until the
shaft 14 is moved from the position "A" to the position "B";

in the case of supplying the lead frames "L" to the press units

3c and 3d, the loader 8 is moved along the conveying route 10



the rotational track of the |oader 8 and the unloader 9. In each press unit
3, the lower die 38 is capable of wvertically noving to and away fromthe
upper die 27. The novable frane 23a of the noving body 23 is entered a
space between the dies 27 and 38, | ch have been opened, by the notor
47. The lead frames "L" and the resi ﬁbblets, whi ch are chucked by the
chucki ng hand 26, are supplied onto the |ower die 38, which have been
noved downward. \When the nopvable frane 23a enters the space of the press

uni t 3 fuepltéige posAFEON4" Bs Abve& £E8RCLALIpodtiohh@aUPREr tHleaner 29,
whi ch has been accommopdated in t%g hood 31, igongﬁéocon%ac?% F & parting

face of pomitupper”df e B blyetheveybhtdef. thedshalie 14pEebnCkbeneosd® iioh
rotated to clean the par;ing"face; the resin dusts renoved by the upper
cl eaner A k@ Eheresikion TBe enckifhgandcthgorotatibe ofhehehdoddewhen

the novgple frame . 23a is vaed amag fron1ihe press unit 3 after the | ead
frames ArdF SupPTHEARRRES tneexemaredr cCal et hamapptr theemachine can beved

away fraq ery, o 7. and returneg fo,the position "B' or "C' Wen
t he ol dgel:ldalgfe%rg‘gct sN(geIlllFeg @?ﬁ%ﬁ BT m Rhe! PREYR 1nnFig- 3340 éRdhgateseen
opened, Hhd Stdtativnamn!©ager &f ithe MDY, ogt BgaPeRLt {ANcaBer0h . C' (see
Fig. 3A). The novable franme 24a d? tHﬁgﬁ%v?ngﬁgog§é238?gagﬁ{e?éd t he space

of the pressinnedcld press tieio3) tilee 1&veprdi& 38YisheapREPE 48. 2 7 Note
that, the |ower cleaner 39 is separated away fromthe |ower die 38 when

t he novatrtifcalnky 2eviog cre amd agagef oém the oppeeddpeel?.umhes 3. The
chucki ng hand 37 is downwardly noved until reaching the |lower die 38 by
the cyl meyable frare chiltelehEhampwsimg body 23 is entered a space

between the dies 27 and 38, which have been opened, by the
motor 47. The lead frames "L" and the resin tablets, which
are chucked by the chucking hand 26, are supplied onto the
lower die 38, which have been moved downward. When the
movable frame 23a enters the space of the press unit 3 from
the position "B" or "C" (see Fig. 3A), the upper cleaner 29,
which has been accommodated in the hood 31, is made contact
the parting face of the upper die 27 by the cylinder. And, the
upper cleaner 29 is rotated to clean the parting face; the
resin dusts removed by the upper cleaner 29 are sucked into
the sucking duct 30. On the other hand, when the movable frame
23a is moved away from the press unit 3 after the lead frames
are supplied onto the lower die 38, the upper cleaner 27 is
moved away from the upper die 27 and returned to the position
"B" or "C".

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.



chucks the nol ded products, which have been ejected fromthe |ower die 38,
and t.he chucking hand 37 is upwardly noved. Then the chucki ng hand 37
hol di ng the nol ded products are returned fromthe press unit 3 to the
position "B" or "C'. Wile returnin% Hron1the press unit 3, the novable
frame 24a cleans the parting face of¢ tthe lower die 38 with the | ower
cleaner 39, and the resin dusts, etc. are sucked into the sucking duct

40. Next, the novabl e supporting nmenber 19 is noved along the rail 20 by

t he not -t Rswrel t | opdeh i % e Vevi.ng ute 10
unti | tﬁgﬁgﬁéﬁt 15 %&etﬂgwﬁﬂlgadereg Bgegg %gpgﬁgt%gs?gggnf¥kﬂ F?%n1the
posi ti onldwr aiié 38 when nelvessavablé hraméoader eAtessr bhat 69aB8 oy the
notor 13. Then the novable frane 24a is noved, by the notor 48, fromthe
posi ti orthe\'openedhepiesmtumit sedti on 6a (see Fig. 1). The chucking hand 37
is downwardly noved to transfer_the nol ded roducts to the degating
section 6a. 1¥he rhygkinghand 3hels stewmwasdiyoneved potili oeatBingr "C

h ity "AY, th tatj f | oad 9 i_mul t I
exectt e e tHives A T BTt HA I AG #hcrThe caclendnbandndd. The
di d el Ty { 051 d f t,h roducts_at e
dlezgts ?ng&g’g:lgél oﬂntg%éﬁ(ﬁts%]%#%%%%édv %?%%u@%ggnﬂégggc%. ?/(éyéé %§?§ %‘gﬁveyi ng
means (NAweNAy 3819 SHE ARRAHELkihG KA a@?O@D@ﬁ&%Pajrggﬁé%&? .@gngee

Fig. 1) of the lead 28 frame accommbdating section ~timng t he
action dfhe hkehuakialy ehdndirds 3l gl tRd anefdédep roduces bedbeselirand 24

w Il be explained. Wien the novable frame 24a, which is chucking the

mol ded grsiudihe pressoved bhdiaetrhe fposi then ofBedr pf@¥s While3 with

Cleanln%eturning from the press unit 3, the movable frame 24a cleéns
the parting face of the lower die 38 with the lower cleaner
39, and the resin dusts, etc. are sucked into the sucking duct
40.

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



the parting face of the lower die 38, the novable frame 23a, which is
chucking the lead franes for next nolding cycle, is noved into the opened
press unit 3 with cleaning the parting face of the upper die 27. Nanely,

t he novabl e franes 23a and 24a are de as if the novable frame 23a is
replaced with the novable frame 24a4 ' the space of the press unit 3. Wen
the novable frame 24a chucking the nol ded products is noved out fromthe
press unit 3, the lower die 38 is noved upward, and the chucking hand 26
of the nfibnanie eadcameo®:slingl sesesonh@. | ead franes and the resin tablets to
- set themin the lower die 38. Wen the novable frame 23a is al so noved out
fromthe préshe wining eficchevrctiive 88 thefmovhbienbramesp®8adaudt i

reacmru%éhe pper die 27. After the dies are closed, the l|ead franes are
nol ded, 4&& P ¢ dRQVLNG Pedicesgli 43 astipptyvhllt he explainadesWhed t aki ng

out the | ded roduct s ser. esly. executed, and cl eaning the nolding
di es cz;;nqpeoé“os‘far@l? %ﬁ%%‘?@xégﬁ% I 1 fhuckpngi ket meldeddrrednets . and
t aki ng , dj cycle L ti can be
shorteng% d‘lét}gedgﬁiucal n%r(ﬁgfr‘:‘fi&@&%% %@%%C‘IS Ir%g o'&ﬁ%Bgd‘&Ehn(d?gﬁB%Qg
verti caldhe ti fdee | ordeie 8 Sty g5 i Y, | r Rght .
Si nce the Iggggﬁhgiand t he unf%ader 9 a}%e%%ff?%%JTégégpgaﬁgéﬂ? ?Eg’nnvable
frame 23éikdl dimghiukiepdtHe dresd fooseest o hexdimé BALEg f £p81 Ehej fower

die 38 when the novable 2 9 frane 24a of the unloader 9 is noved out of the
press umaved inde tihe mpetied) pryaede wiite Ianitle sheshongdthy sappingng the

(i 05, WIPRBUOIGHRGIRASE AR 147 « NARSHIEK] the TRAAEBS Tranes ha3ahandi ng
hand 372%% %Q%'E@Qe §§“¥@5%£g5ﬂ8¥3g¥£ frame 23a is replaced with the
movable frame 24a in the space of the press unit 3. When the
movable frame 24a chucking the molded products is moved out
from the press unit 3, the lower die 38 is moved upward, and
the chucking hand 26 of the movable frame 23a releases the
lead frames and the resin tablets to set them in the lower

die 38. When the movable frame 23a is also moved out from the
press unit 3, the lower die 38 is further moved upward until
reaching the upper die 27. After the dies are closed, the

lead frames are molded, with the resin, in the dies.

Supplying the lead frames and taking out the molded
products are seriesly executed, and cleaning the molding dies
can be simultaneously executed with supplying the lead frames
and taking out the molded products, so that the molding cycle
time can be shortened.

The chucking hand 26 of the moving body 23 does not move
vertically, 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



the nol ded products, the chucking hand 37 is vertically noved because the
nol ded products are ejected fromthe lower die 38 by ejector rods 91 (see
Fig. 7) at the. lowest position of the vertical stroke of the lower die
38. Nanel y, the chucking hand 37 nust go to the |ower die 38 |ocated at
the | owest position. The ejector rods D1 (see Fig. 7) are driven by the
vertical movement of the novable platen 63, so no means for driving the
ej ector rods 91 is required. The nol ded products are ejected at the | owest
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restricted. If means for driving the ejector r
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Movabl e, ducts 51 and 52 are attached to the novabl e
the vertical stroke of the lower die 38. Namely, the chucking
hand 37 must go to the lower die 38 located at the lowest
position. The ejector rods 91 (see Fig. 7) are driven by the
vertical movement of the movable platen 63, so no means for
driving the ejector rods 91 is required.

The molded products are ejected at the lowest position of
the lower die 38, so positions of the ejector rods 91 is
restricted. If means for driving the ejector rods 91 is
provided in the lower die 38, the chucking hand 39 need not
be moved vertically. Namely, the ejector rods 91 are can eject
the molded products without reference to the position of the
movable platen 63, so that the unloader 9 may be arranged on
the upper side of the loader 8.

Successively, the sucking ducts 30 and 41 of the loader 8
and the unloader 9 will be explained with reference to Figs.
3A-3C.

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



supporting nmenber 19 (see Fig. 3B and 3C). The novable ducts 51 and 52
respectively have sucking holes 53 and 54. When the | oader 8 and the

unl oader 9 are rotated, the sucking holes 53 and 54 can be connected to
one of two sucking holes 55 and 56, whjch are |ocated on a noving course
of the novable franmes 23a and 24a, sb { hat sucki ng action can be executed
(see Fig. 3A). For exanple, the sucking holes 53 and 54 are hol es opened

at tops of netallic spherical projections; the sucking holes 55 and 56 are

hol es opEigd 3B) ! opise Of otaBPeduetsPhoshha 58PReL & ne ions. Wth this
structure, the sucking holgg 53 and 54 are presse%bgn&%%gﬁ%ected to one of
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air-tightl nnected. Note that, the sucking holes 53 and 54 and the

suckingaHEY 55 and 56 may be forned in the sane nmaterial, e.g., netals,
conmuni cat ed. Fi xed ducts 57 and

58 are. provi JRYARLS Hitehe ath t%@;%% abEehedntont hremavohie
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(see Fig. 3B). In the present enbo _ oader 9
are verMhe@ImheadeM@&dﬁ:ﬂnﬂtﬁha/dﬁkbé&éﬂegtéﬂ@|yof&%é&?dtheagﬁﬂkgbae

shafts 14 and 15, by the notors 12 and 13, so the |oader unit 7

conveyi Rglese Sio &fd care her evhnstectoad e one of two sucking holes
35 and 56, which are located on a moving course of the movable
frames 23a and 24a, so that sucking action can be executed
(see Fig. 3A).

For example, the sucking holes 53 and 54 are holes opened
at tops of metallic spherical projections; the sucking holes
35 and 56 are holes opened 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



conpact in size, and the resin nolding machine al so can be conpact in
sizes. Wiile the noving body 24, which is holding the nolded products, of
t he unl oader 9 cleans the |ower die 38 and noves away fromthe press unit
3, the noving body 23, which is hold'n? the works to be nol ded, of the

| oader 8 enters the press unit 3 and¥cteans the upper die 27 as if the
nmovi ng body 23 is replaced with the noving body 24 in the space of the
opened press unit 3. Wth this action, the operating time for supplying

t he wor kissemdFigki 3®) put the products can be shortened, and the nol di ng
cycle tinme of the resin nolding nmachine can be shortened; a high speed

mol di ng machifie the beesental émbddithenthet hees el eeMBOdNIERe H{}ﬁdgaé&s
whi ch i@ hel d by .the Q;ving body 23 of the | oader 8, are supplied onto the
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64, whi ERMPBRkedts siz€ .press base 62 and the novable platen 63 and which
not or, 65, t he toggl e nmechani sm 64, the

ol i g i 08" i-d oo FBReBoNahoskiy 24 60vraly. 9 o i cue b6add 15 (1 xed
to an aLtaghLeg, Phet €he unloader 9 cleans the lower die 38 and moves
away from the press unit 3, the moving body 23, which is

holding the works to be molded, of the loader 8 enters the
press unit 3 and cleans the upper die 27 as if the moving body
23 is replaced with the moving body 24 in the space of the
opened press unit 3. With this action, the operating time for
supplying the works and taking out the products can be
shortened, and the molding cycle time of the resin molding
machine can be shortened; a high speed molding machine can be
realized.

In the present embodiment, the works, which is held by the
moving body 23 of the loader 8, aré 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. Each press unit 3a-3d has a plurality of pots



66 of the novable platen 63. Thus, the lower die 38 is vertically noved by
the notor 65. On the other hand, the upper die 27 is fixed to a fixed
platen 67. A block 69 integrally connects the attaching plate 66 and a
novabl e base plate 68, and they are éertically noved al ong gui de posts 70
(see Fig. 6B). A screw shaft 71 is v r?ically provi ded between the press
base 62 and the novable base plate 68. A pulley 72 is fixed to a |lower end
of the screw shaft 71. A belt is engaged between the pulley 72 and a notor
shaft ofandieph@hger§S, so that rotary torque of the notor 65 can be
transmtted to the screw shaft 71. A nut 73 is screwed with the screw

shaft 71, so IhmeFigt &8, ascYamnbigal r tin crew shaft
by cYapifal hkcRRMIdDS 1" $hal NG JdR &

71. The toggl e nechani sm 64, is connected to the e platen 63,

is conrfekeRanignipeé, nuhigh, connebbs the preakl Bapleaon 63 e Movable

vertical ly ,;oved b he, t oggl e nechani sm 64 and the nut 73. By the
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second |.ink _nmenber 64b by a shaft 74b. One end of the second |ink™“nenber
64b is Filfotkblip ddmrtital a £ited phatena6?. 68 byoek 6haihtégeallle ot her
end of Eﬂﬁméﬁ&%P%Hé'g%égé fﬁ§(§¥gég 66 and a movable base plate 68,

and they are vertically moved along guide posts 70 (see Fig.

6B).

A screw shaft 71 is vertically provided between the press

base 62 and the movable base plate 68. A-pulley 72 is fixed to

a lower end of the screw shaft 71. A belt is engaged between

the pulley 72 and a motor shaft of the motor 65, so that rotary

torque of the motor 65 can be transmitted to the screw shaft

71. A nut 73 is screwed with the screw shaft 71, so the nut 73

is vertically moved by rotating the screw shaft 71. The toggle

mechanism 64, which is connected to the movable platen 63, is

connected to the nut 73, so that the movable platen 63 can be

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



pi votably connected to the third Iink nmenber 64c by a shaft 74d. The third
i nk.menber 64c is pivotably connected to the novable platen 63 by a shaft
74e. Wien the screw shaft 71 is rotated by the notor 65 to vertically nove
the nut 73, the second and third link nmenbers 64b and 64c are upwardly
extended and retracted by the first | nk menber 64a, so that the novable
platen 63 is vertically noved to open and close the dies. A transfer
mechani sm 75 vertically noves the plungers 76 to exert nelted resin in the
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state of closing.dies in which the novabl e pl aten %3 8%%5 Eeen froved
upwar dl povabd e platens 63 byofa shafing4b eWhen the screw shaft 71 is

rotated by the motor 65 to vertically move the nut 73, the

second and third link members 64b and 64c are upwardly

extended and retracted by the first link member 64a, so that

the movable platen 63 is vertically moved to open and close

the dies.

A transfer mechanism 75 vertically moves the plungers 76
to exert melted resin in the pots of the lower die 38. As
shown in Fig. 7, a servo motor 77 for driving the transfer
mechanism 75 is provided in the fixed upper platen 67. And as
shown in Figs. 6A and 6B, two sets of a screw shaft 78b and a
spline shaft 78a which is connécted to the upper end of the
screw shaft 78b are rotatably provided between the platens 63
and 67, and they are vertically moved with the vertical
movement of the movable platen 63. Each spline shaft 78a is
covered with a cover 78c. The spline shaft 78a is capable of
vertiéally 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



which the novable platen 63 has been noved downwardly, the nmotor 77 (see
Fig.7) rotates thepnntor shaft, the pulleys 79, the covers 78c, the spline
shafts 78a and the screw shafts 78b, so that the plungers 76 can be noved
Vertically. Nuts 81 are respectively screwed with the two screw shafts 78,
and the nuts 81 are attached to a unid ‘bl ate 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 fromthe

plate 83 Hie deuti goverd) 7830asa! decsithiobBlE B0° 10 Sheaddnauan Lhe uni
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The pressure of the nelted resin in all pots can be equalrlz ~bi asing
force ofMogogp/i/nd see Widy.adll irotadidy thessoter Jhert prersupgl eayal ging
unit 85 ﬁ ualized the resin pressure b the oil pressure. By efploying the
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pressur§8LQ ghlthat 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



s can be equal even if amount of the resin is not equal in each pot. In
?gg pressure gqualizing unit 85, a plurality of the plungers 76 arg ]
linearly arranged in the longitudinal direction of the unit 85, and they
are respectively connected to plstoq%rids 86, which are arranged tﬁ
correspond to each pot of the lower di® 38. Wth 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
equal i ziumpamdly 88oved equekéytekhet mdlbypdoirksin 1hea1ql @eRG Oifh&i I CUi t];
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preferadliyection 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 oil in the
closed oil 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 o0il in the block 84 of the pressure




enpl oyed in the clean room In the case of driving the adjusting rod 88 by
a hydraulic system an oil tank can be small because the clanping
mechani sm 61 and the transfer nechanism 75 are driven by the notors 65
and 77. In the case that the pressure equalizing unit 85 has an external
oil adjusting circuit, an oil pipe foﬁ %lrculatlng the oil froman oil
tank (not shown) in the press unit 3 is preferably connected with an oi
port (not shown) of the pressure equalizing unit 85 by a coupler so as to

easi |y epehbigiend henDE e85 Unhgy B8 ab 2984kt 1:1gq nol he l.ead franes,
t he Igad franes ag?e cllpgrrpzd bet we%ir; tEg gégefiggrlée%pgﬁ’glet R die 38
by the @ressure aectaowrsn®lFidghespthe plungers 76 are pushed upward by
the motor 77, so that the nelted resin in the pots of the lower die 38 is
filled in thdtdlias efCNnd Ghatnoi fotihtee foe dophskakhhy tof amidi ng
sectionsg in.each |ower die 38, the transfer mechanism 75 has a plurality
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rods 91. And the novable platen 63 is further no
system, an oil ta can be small because the clamping mechanism
61 and the transfer mechanism 75 are driven by the motors 65
and 77.

In the case that fhe pressure equalizing unit 85 has an
external oil adjusting circuit, an oil pipe for circulating
the oil from an oil tank (not shown) in the press unit 3 is
preferably connected with an oil 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



downwardly, then upper ends of the ejector rods 91 project froman upper
face.of the novable platen 63, so that the ejector pin plateshare t -
relatively noved upward. A press control section 92 controls t elro or e
for driving the clanping nmechani sm 61, the notor 77 for vertica yf nﬁ Utg
the transfer nechanism 75, and resin ol ding action on the basis Othl p
signals, which are inputted by an operating section 93 located on e
right side (see Fig. 7) of the press wunit 3. In Fig. 6A, the pressure
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oper ot ot sonieer Cononocethontiits il 9%, 49 i o881,
Zéﬁgf?géﬂgcﬁér[gggléiaggg ansi reladiived yermoved lypwaeidachi ng | ess nunber of
parts becau;f épgsgléontrol section 92 controls the motor 65 for
driving the clamping mechanism 61, the motor 77 for vertically
moving the transfer mechanism 75, and resin molding action on
the basis of input signals, which are inputted by an operating
section 93 located on the right side (see Fig. 7) of the press
unit 3.

In Fig. 6A, the pressure equalizing unit 85 is attached to
the unit plate 82 and capable of sliding toward the front side.
Concretely, the plate 83 has a T-shaped groove, and a part of
the block 84 is slidably fitted in the T-shaped groove. With
this structure, the block 84 is capable of sliding, along said
groove of the plate 83, in the longitudinal direction thereof
(the direction perpendicular to the paper face of Fig. 6A) so
as to attach to and detached from the plate 83.

When the pressure equalizing unit 85 is assembled to and
disassembled from the movable platen 63, the plungers 76 are
disconnected form the piston rods 86. In the case of assembling
the pressure equalizing unit 85 to the movable platen 63, for

example, firstly the pressure equalizing unit 85 is attached to

the unit plate 82, and the lower die 38 is set at a prescribed



of the pressure equalizing unit 85 exists in the closed oil «circuit only.
And wor ki ng space can be kept in the novable platen 63, so working .
efficiency can be raised. Next, an attaching mechanismof the press units 3
will be explained with reference to Flgs 7-8D. In Fig. 8A, each unit
attaching section 94, which is provided o%_the base 2a of the base unit 2,
has a plurality of rollers 95a for supporting and conveying the press unit
3. The rollers 95a are rotatably arranged, in the direction of attaching

and det apds itgi oheopr the monabla, atBaehdhgUilatd 68CNiTHeES 49id gghgrg%éﬁgge 76

rollers 95a are slightly projected froma unit supporting fa _

unit at3zRhimgesieedi bnt94eashcpotafiromeahn aPppRAC operiiey isied iain drpner
nost position of each unit attaching section 94. The contact section 95c
cont act LIMEHrd stpaklepistien peds86unit 3 and correctly position the
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explained with reference to Figs. 7-8D. In Fig. 8A, each unit
attaching se;tion 94, which is provided on the base 2a of the
base unit 2, has a plurality of rollers 95a for supporting and
conveying the press 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 projected from a unit supporting face 95b of the unit
attaching section 94. A contact section 95¢ is provided at
inner most position of each unit attaching section 94. The
contact section 95c contacts the press base of each preés unit
3 and correctly position the press unit 3 as positioning means
when the press unit 3 is attached to the unit attaching section
94. There are two positioning pins 95d as another positioning
means in the vicinity of each contact section 95¢. 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




both side edges of each attaching section 94, so the press unit 3 can be
gui ded for attaching to and detaching fromthe 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 posi tioning pins
95d. In Fig. 7, height between an upﬁ%rgface 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 bottomface of the press

unit 3 ajskdderpParpoddtid ,ofnt I : : ig.defined as "E". In the
pr esent enbodiﬁ%#%, t he ﬁg?ghtn"Eﬁebg§§éégh§ﬁ§§$pééFngégnOPqﬁughe _

at t achi firasestense 9 pect i dve, poditthe GAce Qttaeaihawgéc@&% 394 (HEEXF) is
fixed even if the nolding dies are exchanged to ndld another products.
Not e t hat, mﬁhﬁnPQﬁQWWQnumgmpim@d&5d8arenﬂobbelynéﬁ@dgédQWQLhtmgebase uni t
2 and th?§Panting face of _the dies of the press unit shoul d be
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ess units 3, so the rollers 95a wll
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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) is 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



in the frame. By the rollers 95a or the ball conveyor neans, the press
units 3 can be easily and qui ckly handl ed and positioned. Each press unit. 3
s positioned by a positioning jig (not shown). By the positioning jig,
hori zontal position and the height "%ﬁf+F" of the press unit 3 can: be
correctly defined to perfectly fit i he attachi ng section 94 (see Fig.
7). The positioning jig 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 (tearszéntahdfasésng9sbe bBRei Reiyak of0Shi peatd Yiitaht3 CHari h?%
press units 3 according to the size of the attaching sections 94 of the

base unigorxedtlyheetabe thé abkaochiagpkacalibhg O6f.basecinibat 2.a thiel 1

positions of the attach#ng sections 94 nay be correctly positioned by
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supporting f Et%echg%}‘es%ndur{i%r tlbeirs pﬁjgshfg' gr%éll by a positioning jig (not
shown). By the positioning jig, horizontal position and the
height "H=E+F" of the press unit 3 can be correctly defined to
perfectly fit in the attaching sectioﬁ 94 (see Fig. 7). The
positioning jig 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 Fig. 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




contacting the contact section 95c. Upon contacting the contact section
95¢c, -the press unit 3 is correctly set in the attaching section 94. A
mechani smfor fixing the press unit 3 in the attaching section 94 will be
explained with reference to Fig. 8. | he novable platen 63 is noved at
hi gh speed after the press units 3 are attached in the attaching sections
94, vibration is occurred. By the vibration, the press units 3 are nade
unstable in the attaching sections 94 because the novable platen 63
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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 meéns (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



. n the press unit 3 is attached in the attaching section 94, the
é?gck!hSS contgct the stopper blocks 100, then the horizontal bolts 97 are
rotated to screw with the stopper blocks 100. By screwing with the stopper
bl ocks 100, the horizontal bolts 97 L€03|t|on the press unit 3 and prevenll;
the press base 62 fromfloating. Not ?that, the stopper bl ocks 100 rsriy e
enpl oyed as neans for positioning the press unit 3. As shown in Flg.b f a
rear end of each press unit 3 is fixed to the attaching section 94 by two
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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. 8A, 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 10la 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 is 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 95i at a lower part of the

hole 95h. The bolt 10la is screwed and pierced through the



units 3 can be attached to each attaching section 94. In the present

enbodi ment, the bolts 10 a 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 previoysly mounted on the flat car 96, on
whi ch the height of the press unit 3 ts correctly set, as shown in Fig. 7.
Then the flatcar 96 is noved beside the attaching section 94 together with
the press unit 3. The press unit 3 is pushed onto the attaching section 94
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fixed in the attaching section 94, so that the press base I S not

floated by tHen Vilie gpresery eembbdimentpvehbebpl B5€N083 ahg 1RSI 43t hi gh
speed. .tz the press unit 3 is mechanically fixed to the base unit 2,
the pre ﬁ¥§433$i Hiectbute thg hobhebobtiswnay baethasboii 102a.Not e t hat,
the press uni,Itos t%xca}:r}lé)epxaetsfsacggfittg frrlldthe 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. 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 102a; 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



detached fromthe base unit 2 without reference to existence of. the

nol di.ng di es. Each press unit 3 is capable of independently attached to
and detached fromthe base unit 2 and has a nolding function only, so that
fhe press units 3 can be small and light. Since the press units 3 are
smal |l and light, they can be easily handle and carried for maintenance,
etc.. Further, the press units 3 can be carried into and out fromthe

| th t h ts 3
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can be ghsthdatbyihndedpegssure equalizing units 85 so that the works
can be equally nolded wth equal resin pressure. In the present enbodinent,
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only, so external oil tank and pipings can be omtted, so the press units

3 can and detached from the base unit 2 and has a moldlng 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 loader 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




be small and light. Further, the press units 3 are capable of keeping the
cl ean room cl ean. The action of the resin nolding machine 1 including the
action of the press units 3 and the lL,oader unit 7 will be explained with
feference to Fig. 9. In the present é odi ment, four press units 3a-3d act
cl anpi ng action; the | oader unit 7 conveys the works and the nvol ded
products between the base unit 2 and the press units 3. The |ead franes
"L" andresdamn a3i thealpodts drmeyenddeengszl , i theé hprepsese unbaiadae3danOne
mol di ng _cycle including the action of the press units_3a-3d, whose tinng
of openpﬁgamrélle@sihifg%t% PrAsSng @i f bz bng  unhbst 88, ceavehrlg acti on of
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the lower die 38, enters the space chucks
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"L" noves out fromthe space. Wen the unloader 9 noves out therefrom the
unl oadebegsmrddnandhd ights gamtiher f ddee gress unmides 3i ar88capabhe offeaner
39. Wiile the action of the unloader 9, the |oader 8 chucks the | ead
frames Keepipg plensilgad raemcicl@asnisupplied fromthe lead frame supplying
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the pos&&kggn"gk %h@ b@%s%oﬁﬂﬂééué 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




route 10 (see Fig. 1). Wien the unloader 9 begins to | eave the space of the
dies. 27 and 38 of the first press unit 3a, the |loader 8 holding the |ead
frames "L" and the resin tablets enters the space. At that tine, the | oader
8 brushes and cl eans the parting face_ﬁi t he upper die 28 by the cl eaner
28. \Wen the unl oader 9 gets out of 4 space, the notor 65 (see Fig. 7)
noves the novable platen 63 upward to nove the |ower die 38 close to the

| oader 8. Then the | oader 8 sets the lead frames "L" and the resin
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positio%§ ang 38 of Qﬁe first press unit 3a, the loader 8 holding the

lead frames "L" and the resin tablets enters the space. At
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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



"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 |oader 8 chucks the | ead
frames "L", which have been supplied fromthe | ead frame supplying section
4, and the resin tablets, which havey bpen supplied fromthe resin
supplying section 5 and noves to the position "B" for stand-by via the
conveying route 10. Wen the unl oader 9 begins to nove outward fromthe
space between the dies, the |oader 8 enters the space with cleaning the
upper(ﬁquﬁkkﬂgthﬁﬂél3&n@@wnﬂardvmenchhekuhheadeﬂd%dgqbgdpq&gﬁegrmiﬁecond

press unit 3 the . |loader 8 sets the lead frames "L" and the resin tablets
onto theTd ecHQ}%ﬁéeﬁm?chohéyéngBﬁ rgldrdr prodedtep W dmoareds noves

out war d.o e t I . get s, out . of e space, .the_ notor 65 noves the
movabl e pl at en Agge U%L?% ‘?%ngl %]s%a’?ﬁ'égdf:gg fg‘i’eénél%l’@obbfomq led dageat
frames '"39,. Wien the | oader 8 enters the space of the dies 27 and 38 of
the second press unit 3b, the unl oader 9 holding the nolded products "L"

nmoves to the Upat moing\'o dHecasepiifbt . oayeying rouyte 10 to
transfer the nol-ded préﬁhcts "L" to ?heéd%§%¥%%8 éggtlﬁﬁSG ? %H n-the
unl oadefo thet fiirstt ertdws yruist t30n LI Voadéhes CasyEYi pg £Qut Bod0thigh
st and- by, Tg§&1égl ader 9 waits for opening the dies of the thfrd press

unit 3cA"U engnleaderd wtaye imithe mspsce UofttBe, diBg 49 and

unloade? 9 %n%§&§ th%ygpace of the third press unit 3c. Then the cylinder
46 of tRHE Qi bRGerses ALSAH Wt otk tAfe thevupds gl tranta38 thenward to

chuck + ReaBkIBcheRl WNIES cold o HieD A, Y1005 9, o0l ng i, dcd

cl eaner fr@fd- 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 mold 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




I ng out of the space between the dies 27 and 38 of the second press
gg??.ggylt%e | oader 8 nnees 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 |oader 8 chucks th ead frames "L", which have been
supplied fromthe Iead franme supplyihg section 4, and the resin tablets,
which have been supplied fromthe resin supplying section 5, and noves to
the position "B" for stand-by via the conveying route 10. \Wen the

. i he
ptapwas noderty oot e L R
28. \Wen tlehe Xﬁl’trﬁg‘?ﬁr % %t%he o‘eml@adgne% hsrdrmlveastunmbv&C,tHéT .
oni ch  SIEAnd R A a1 ks cohasls Hbocmoddeded ead iizanidss '%-ﬁadgr
fo cl ose e meoc iy ShdP e B Teleed prndacee: ."%2%%%%2 f’:’é‘ 8
il oader 8 ho armg e oo e < seaa i 1ofick ts BheBiokher ol cameror
the bas8%nit 2 via the conveying route 10 to transfer the nol ded products
"L" to the degating section 6a. Then the unl oader 9 returns to the
posi ti on "C' UPPR Mme¥isshwahi of the spcd detsiead-the dhes429 ypjoader 9
waits for ening the dies of the fourth press unit 3d. Upon opening the
di es of °thP‘Fo&FanBr e&esgniunidd 3hvhdheynliander 8 mmlm stécb hetse?geg%ia%gﬂhteo
move. theh CRRen ST Ha R 288 Eugueta D Jh e 19RAGR| oo d herdi 65 aRBsana
Then thggupkogder tAibal giragst iR TPLIed R QIUCtS s IIOVES, L1 | oader
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 3c, 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 3¢, 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



out of the space with cleaning the | ower die 38 by the cleaner 39. Upon
novi ng out of the space between the dies 27 and 38 of the third press unit
3c, the loader 8 noves to the position "A' while the unloader 9 stays in

the space of the dies 27 and 38 of thgfourth press unit 3d. At the
position "A", the |oader 8 chucks the'lead franes "L", which have been
supplied fromthe | ead franme supplying section 4, and the resin tablets,
whi ch have been supplied fromthe resin supplying section 5  and noves to
t he posPhilgader: 5t yaidisafdrbyperd richelooniiays nsf et fodPeh Wess E hgni
unloadegdg pegins to.nnvg outward fromthe space between the dies, tﬁe

| oader 8%&ntBPE PRENPGCEDG di esclofatihey fidvr tilperesk exr2it b3d § hehe! eaner

28. We | gader 9 gets out of the fourth press unit 3d, the | oader 8
sets th{einliggggp r gnggEeES }hﬁ’ ﬂ?écreeéwfhn Ghep Ty tdntpressheaionesd di Ehés,

whi ch hgng b t hgr rd, _and. moves outward. \Wen the | oader 8
gets out of ?ﬁgnéggcg,g ?ggiéﬁ%oﬁglﬁ%é‘g%@eslst L¥gmfie gave dhes3 upward to
cl ose tdigudketg BAndNdg38olh dith d firanmes L. As described above,
one nol di ng cygcl eis execat egggg Eche%h %&r tf|5’ree Slﬁlrﬁlat dead gnames 'He" -
presentThemodhernn] oadlernfnheiding the RoeaSAUPGERLEWBE 13, 01 5 or
nore accordipng to anmount of production, etc.. 5 0 In the preseﬁi

enbodi ¥k 0% therspace UithhelpaainguthSloﬁeardibnggpgﬂdqﬂﬁJXﬂﬁkﬁﬁﬁhed to
and det.ached fromthe base wunit 2, so the press unit 3 Can be solely

detachet fromthe base unit 2. Wth this structure, the press unit 3 can
nol di ng, etc. w thout

28 o) SO USRS e exchagBefh sl hor rmual ol g eie, W
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..



can be raised. Next, a Second Enbodinment will be explained wth reference
to Fi.g. 10. Note that, the nenbers explained in the First Enbodi nent are
assigned the sane synbols, and explanation will be omtted. In the First
Enbodi ment, the base unit 2 has the gqpveying route 10 for conveying the
wor ks and the products, so the base unit 2 is formed into a T-shape. In
the Second Enbodi nent, the base unit 104 is fornmed into a rectangul ar

paral | el epi ped. ,I.n Fig. 10, a base unit 104 has: the | ead frame supplying
section 4 fof‘d'kJﬁ}ﬂ ﬁlgr‘?gs% Fbed memtt i aypbarahétyeaf thenpsessl urattsone

tine; i . | Vi ti f | yi f I it f '
L bl et & Sntend NSRRI 3 Wb che o bhid e rached: Foambther base | o
G i t f s "L" roducts) d.the | oader unit 7
oo it B8 TR e n ¢ A an, e S0 FEtY 184t adhedr R the 1o be
nol ded badet beitegi.nwiahl ahs § rHpddigiead 4 ?;?Peggp‘glla#angh%gec ion 4 and
its ,

the resin supplying section 5 to the press un BnPGader (not
shown) ﬁéﬁaaédveybpgirbd,mdxmhingadyﬂugéaffdynﬁgﬁhéifﬁglaqﬁés gt%O t he
| ead frape, accommodating section 6, as well as the base unit’ 2761 "t he
Fi rst EfbBBPHENSLOBPiNgh&hgosiholen matchiiech shethandesrkngg SheYB) eghycks
t he Ieﬁg?Léanes."L" to be nolded and the resin tablets and the position

at whic euﬁ?bﬁﬁgr (not shown) acconmodates the nolded products are
different fromthose of the First Enbodinment. In the present enbodi nent,
t he | oader (not shown) noves, in a direction Al, froma position "X" to

the supplyi nget8bl & 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
Embodiment, 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
"L" 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 Frnbodiment.



4c to chuck the lead frames "L". Upon chucking the lead franes "L", the

| oader returns to the position "X'. Then the | oader noves to a position
"Y', then the | oader noves, in a direction A2, fromthe position "Y' to
t'he hol der 5b to chuck the resin tahlets. Upon chucking the resin tablets,
the | oader returns to the position “Y*. At the position "Y', the | oader
rotate 90 in a direction A3 to correspond the arrangenent of the | ead
frames and the resin tablets to the arrangenent of the lower die of the

press unit 3.ThEhgibdite dwagerwhitmMestié® PoedoF RSt tsReen) Schucks, the' and
"V', and noves in a direction AA to supply the lead frames "L" and the

resin tdeast Lromas t'1e' tselber tegll dexdveandli Ehe Thes iml oaldket shandsthhe nol ded
products in the press unit 3, then noves to a position "Z". At the position

"Z", theosuticyat mhiahesthesomkraden eenot nshewn Y aceenpadatest bhehe
degatin ectjon 6 0 as to,transfer fhe | ded oduct s, t he degatin
section%ﬁgdaduPQH et ,r%ﬂEy%r?%IW ?Sergén€?§,gbﬁf s, are ?ennvgd

fromth oducts "L" and «collected. The nol ded products "L" are
conveyegmgﬁ%ﬂﬁgggéhnndated in the accommpdati ng magazi ne 6d by a proper

neans (not shgyhe §rksertt Riodinatitt | - tHAEl bARELT (ML t sHowRY ah8Fedt the
positions "X', "Y' and 5 2 "Z" so as to supply the lead franes to the press

units 3iand darasion acommsiate pdel thibdetiK'priosuche sappbeihgatabiane
accomodati ng section 6. In the Second Enbodi nent, a plurality of the press

units 3tarte idhisgedduntlsadifizanmes o’ ardpert ceweling ockhe hbeddsbranast 2,

so the press unit. 3 can be sol el det.ached fromt b jt 2. Wth thi
struct uﬁ'é:?"t H_’ﬁ’l%r &hi treturns Bé'ep the posnf.tion ,h)((a" . '%ﬁgnugfﬁe foag\!er 'S

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 "Z", 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




cl eaned, repaired, exchanged, used for manual nolding, etc. without
stoppi ng the whol e machine, so that working efficiency can be raised as
wel | as the First Enbodiment. A Third Enbodiment will be explained with
reference to Fig. 11. Note that, th ?enbers explained in the First
Enbodi ment are assigned the same synbof's, and explanation will be omtted.
As shown in Fig. 11, a base unit 105 has the loader unit 7 including the

| oader and the unl oader, which are vertically arranged therein. The |ead

frame slppl gongsséot isappdy the resid frapRlsy ity tIRCIH S udtes PIegsq uUNits
3a and 3b, and the I|ead franme accommobdati ng section 6, each of which are
det achaBPyast tachegommotdnsebshe moildedoproduetar riandgde tlea®ftge the home
position "A" of the |oader unit 7. The lead frame supplying section 4, the
resin sBpFPPPAGatéRsi 66<5ionhé- press units 3a and 3b, and the lead frame

' ' d.detached fromth
bace unit 108 CHhcSERaldr BieeR 1 F3ob a5 1ike Litan ot ddies mreSse uridied and
the reSBnaPébhﬁHép%BHEhEEE 5%%Qch%ﬁ”%os§§ﬁgﬁ§%%gh% O o Fae Lhe resin

suppl yi ng section tot press unit’s nol ded

roductenitom,t 56 Bhd Press Uhits33aaanBe3RolR141G I R,2qqQmodat i ng
gecti on n6. The base ugit 105 has: aﬁ at teacr?i ng&gegtt%%glefog[@gl %IeCh t he

| ead frbasesunptylogwseht thils4steudehzehabhy preagheshitan alf aghi ng _
section 107 to which the resin supplying sect?on 5 1Is deté%hab y attached;
att achi @hcaredi onepadsedo ekibanghkd, psedsfopi handalame13h neyf,e etRspectively
det achabl y, attached; , and. an attaching section 109 to which the |ead frane
w1¥hout stopping the whole machine, so that working efficiency

can be raised as well as the First Fmbodiment.

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



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 109a are respectively
rotatably provided on the supportin aces 106b, 107b, 108b and 109b. The
rollers 106a, 107a, 108a and 109a arFe“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, 1@8@es3naini@3c,3ea0id b Wu dthe Sl eqd e adcdnigodatendosécipben  of
each attachi ng section. Each attaching section 106, 107, 108 and 109 has a
pair of 6.rails 106d, 107d, 108d and 109d, which are arranged in the

| ongi t udi nal dlrectlon of the attaching section. Preferabl hei ght of the

| ead frarre sThes pase sadtt didS hashan attachidl sert ket B wichr ess
units 3 and the l.ead frane .acc dag i ) re correctly
et ﬂé?f%rf S RURRISEDS e hite ARt Ly P SR o

t he party r | -@Rﬁ? spreectly
set whe%tt %é:fh%r sss(ghcr’filltrbgl ga an ngcrrg ﬁ?tﬁlé a%)oq %st ttﬁle at?achi ng
sect Onisl%ta&Abﬂﬁ%taﬁy&he@&amm@ &AM 1008 aud ot dieathy set the
hei ght of the 5 4 |ead frame supplying section 4, the resin supplying

secti onpress mifreSa wrid SBamnd Hpednidva e deﬂmtﬁalalm altitavimediat i ng

section 6, are not essential elenents of the present enbodi nent. The
essent i aindstanetibashsng FegiriagentO® o dileth the kead frameead frane

b, ad ARSTREAR S S o I Sec%t°tca§wdihe%tf%?§s%e%?@§at o
and det ascerg:?:qofnrsoTOt ’e l%af,e LHH tanlcPSlo&ulretshpeerdtlv ely el?zgvé T8t

supporting faces 106b, 107b, 108b and 10Sb. And rollers 106a,
107a, 108a and 109a are respectively rotatably provided on the
supporting faces 106b, 107b, 108b and 109b. 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, 107¢, 108c and 109c¢, each of which is
provided at the innermost part of each attaching sectipn.
Each attaching section 106, 107, 108 and 109 has a pair of
rails 106d, 1074, 1084 and 1094, which are arranged in the
longitudinal direction of the attaching section.

Preferably, height of the lead frame supplying section 4,
the resin suppiying 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




supplying section 4, the resin supplying section 5 and the I|ead frane
acconnodati ng section 6 may be fixed to the base wunit 105; the press units
3a and 3b nust be solely attached to and detached fromthe base unit 105.
I'n the present enbodiment, the press ugits.Ba and 3b, the lead frame
supplying section 4, the resin suppl9i g section 5 and the |ead frame
accommodati ng section 6 can be solely attached to and detached fromthe
base unit 105. Wth this structure, the lead frane supplying section 4 can

be exchaaded raerorstipid yihg heedtidierd pfthdierdsnd JuppEping Hectsonphied.
The resin supplying section 5 can be exchanged according to neans for

suppl yi thet prasasiumits g and BB etanddezi hend of raese lmd esaesdatoingccor di ng
to the type of the resin, e.g., resin tablets, resin pellets. The press
units 3seciidrei® .careharadx ERaaydd al eenents cohidmtpogsenrbduct i on or

type of the products. The | ead franme acconmodating section 6  can be
exchang@ﬂ‘% g e @f&@%l%lhéma& - ﬁgheg RIESSMe, SRRYI LGN | | ng

magazi ne, Sl t ' Th f ._th ' [ di hi th
o Saant LRt SRR ol U ind e et AT Wt LB DRLDS . g
enbodi ”%%tc%iotrp%,pﬁ:?@pi@éss Bats BPAHAIIB Y M e PEsa Primd he present

I nvention can be applied to the resin nolding nmachi ne having the press
units, aeachnAdaMiingh swativie aian by tdilel paldtatheld ats aynd BGA)

substrates, polyimde substrate tapes, etc., other than the |ead franes
"L", nayebachedd faon hdhewbdass tnide 1A dedhrtiiner J ident lead niyae enbodi ed
in other specific forms wthout departing fromthe spirit or_essenti al
char act SuUplivieng 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 cén 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.




t hereof . The present enbodi nents are therefore to be considered in al
respects as illustrative and restrictive, the scope of the invention being
i ndi cated by the appended clainms rather than by the foregoi ng description
and all changes which cone wthin tgF meani ng and range of equival ency of
the claims are therefore intended t® e embraced therein. 5 6 CLAINS 1. A
resin nol ding machine, conprising: a plurality of press units (3), each
of which has an upper die and a |ower die for clanping and nol ding a work

to be nol ded;1anthé d156ee UWéécfilbed NEMBEA DFenBs WOt KeSpPBEYI 08i88Chhgn for
supplying the works to be nolded; a product accommodati ng section (6) for

accomuodatp hgratol tde doHridueipot s anblutbebine preséot tovenayiong tha berks from
sai d work speglyin section to said press units (3) and conveying the
mol ded FERRAIES §o drhe ares i dsel ding smaghing kavingr bhecpreascomirbdat i ng

section (6), characterized in that said press its,(3) are detachably
at't achecFéf‘%j}1 s‘?ﬁd”tb’a“sté Rag ong)pob. Hapthek; nb%grdgﬁﬁénQEHPMe(ﬁﬁéérdi ng to

(10) " on TR THES ach ey SMAT rahe ChakF st 8PS  CohbepeathakathAby ELR oai d
press Ln@ééa(fgaﬁg§e¢Ewynﬁg§lgglﬁg@@ asides of said conveying route (10).
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.




3. The resin nolding machine according to claim11, wherein said base unit
(1) iss fornmed into a rectangul ar parallelepiped, and 5 7 wherein each said
press unit (3) is detachably attached on a side face of said base unit
(1). 4. The resin nolding nmachine ac Oéding toclaiml, 2 or 3, wherein
said works to be nolded are lead fra and wherein said work supplying
section includes: . a lead franme supplying section (4) for supplying a
suppl yi ng magazine (4a) in which the lead frames are accommpdated; and a
resin supplying section (5) havingraimg der (5b), which is capable of
vertically nmoving resin tablets in a resin cassette (5a) so as to supply
the resin tablets. 5. The resin nolding machi ne according to claiml1, 2, 3
or 4, wherein said wrks to be nDIded are lead frames, and wherein said
pr oduct éccomméatfleﬁgnsé@t ddmy erchimEgudes: a degating section (6a) for
removing disused resin fromthe nolded | ead frames; and an accommmodating
magazi ne (6b) i TR e nol ded | ead franmes, fronlmhich the di sused

esiin e been, of BTRNAY o eecRamPat & T aesls TSl T gl o
sai d preppeinidie( 3hd @aN e reda@uires: \WidndioREd Kb KRy Il Mg tgchi ne.
be molded; and
a base unit (1) including:
a work supplying section for supplying the works
to be molded;
a product accommodating section (6) for
accommodating molded products; and
means (7) for conveying the works from said work
supplying section to said press units (3) and conveying the
molded products from said press units (3) to said product
accommodating section (6),
characterized in that said press units (3) are

detachably attached to said base unit (1).

2. The resin molding machine according to claim 1,
wherein said base unit (3) further includes a
conveying route (10) on which the works and the products are

conveyed, and
wherein said press units (3) are provided on both

sides of said conveying route (10).

3. The resin molding machine according to claim 1,
wherein said base unit (1) is formed into a

rectangular parallelepiped, and



5 8 7. The resin nolding machi ne according to claim1l1, 2, 3, 4, 5 or 6,
wher ei n anot her ki nd of product can be manually nolded in said press unit
(3) while operating said nolding nmachine. 8. The resin nolding machine
according to claim1, wherein each sgid press unit (3) conprises: a

cl anpi ng mechani sm (61) for noving tRe!/lower die to clanp the work; a
transfer nmechanism (75) for vertically nmoving a plurality of plungers
(76), which are provided in the |lower die, to exert resin supplied in

pots; and means yt&eiPledlii Wit AL SR Nos eCoagbemp Ry and said

transfer mechanism (75). 9. The r ng nac I ne accordrfhg to claimS8,

wher ei nasdiadhdid W@ AW Ll IS AHIEIREd ikni®tEr), Wherein said

cl anpi ng mechani sm (61) conprises: a novabl e platen (63) for supporting the
| ower die and a toggle nmechanism (64) being driven by said electric
motor (63) so ag to vertically nove said novable platen (63). 10. The
resin mofdi ng nEQ A&Sdet fididiga daahding gccaupdimg etk Vi g ereans
(77) isqan electric notor, and wherein said transfer mechani sm (75)
conprisgsz a screw shaft (78b) being rotatably provided to 59 said

novabl e platen (f3keidy B4l FDrREIRI KCY, eo%d’“are ead r[aen\{vess,hagrtld

wherein said work supplying section includes:
a lead frame supplying section (4) for supplying
a supplying magazine (4a) in which the lead frames are
accommodated; and
a resin supplying section (5) having a holder
(5b), which is capable of vertically moving resin tablets in a

resin cassette (5a) so as to supply the resin tablets.

S. The resin molding machine according to claim 1, 2, 3
or 4,
wherein said works to be molded are lead frames, and
wherein said product accommodating section (6)
includes:
a degating section (6a) for removing disused
resin from the molded lead frames; and
an accommodating magazine (6b) in which the
molded lead frames, from which the disused resin has been

removed, are accommodated.

6. The resin molding machine according to claim 1, 2, 3,
4 or 5,
wherein maintenance of the dies of said press unit (3)

can be executed while operating said molding machine.



(78b), said nut (81) being capable of vertically noving on said screw
shaft: (78b); and a pressure equalizing unit (85) for equally applying
pressure to said plungers, said pressure equalizing unit (85) being
capabl e of vertically noving togetheémgn said nut (81) when said

el ectric nmotor (77) rotates said scr shaft (78b). '11. The resin nolding
machi ne according to claim 10, wherein said pressure equalizing unit (85)
~includes a hydraulic circuit for equally applying hydraulic pressure to
said plungers (Tl rkdinThe1d8%ig mERIHINY SRIINORAEP A4 t, 2 2im 8, 9,
10 or 11, wherein each said press unit (3) can be correctly positioned by
attachi Ag Saiogt pr.ess unit (3) to an attaching section (94), which is
provided in said base unit (3). 13. The resin nolding machine according to

claim1, wherehhesgiia rnérlﬂﬂdarﬂ?i Eredssriprdasede adromlery (8)1ded
supplyln the works fromsaid work supplying section to said press units
(3); an&%aﬁa&ﬁlB£G§§ oLt §3)c siidy ppansd ing ded hmslsting maehirgi d press

units (3) to said product accommpdating section, wherein said | oader (8)
and said unl oader (9) are 6 0 vertically arranged, and said | oader (8) and

aecording o ol ot 13 L e oot e BT rEes unit (3)
is capable of whetregal EuchD¥aAd press unit (3) comprises:
a clamping mechanism (61) for moving the lower
die to clamp the work;
a transfer mechanism (75) for vertically moving a
plurality of plungers (76), which are provided in the lower
die, to exert resin supplied in pots; and

means (65) for driving said clamping mechanism

(61) and said transfer mechanism (75).

9. The resin molding machine according to claim 8,
wherein said driving means (65) is an electric motor,
wherein said clamping mechanism (61) comprises:

a movable platen (63) for supporting the lower
die; and |

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

platen (63).

10. The resin molding machine according to claim 8,
wherein said driving means (77) is an electric motor,
and
wherein said transfer mechanism (75) comprises:

a screw shaft (78b) being rotatably provided to



wherein said | oader (8) transfers the works, which are held by
supplsyi ng- and- hol di ng neans (23), onto the | ower dies which have been
noved upwardly, and wherein said unloader (9) collects the nolded products
by downwardly novi ng collecting-and-golding means (24) toward the |ower
di es whi ch have been noved downwardly. Y15. The resin nol di ng nmachi ne
according to claim 14, wherein the supplying-and-hol ding neans (23) of
said |oader (8) and the collecting-and-hol ding nmeans (24) of said

unl oadersai% n’&AE iplelterhawgs) <l eaners (28, 29) for cleaning the upper
dies and the |ower dies of said press units (3); sucking holes (29, 40)

for sucking dusts whixcmutar@Ierwiady fsamewad witds dyidascred esiefs (29,
40); and_ sucking ducts (30, 41) being respectively connected with said
sucki ng (H&bds 204 st (&) heinggiapablaliofy vexticel by cwedimg oo cl ai m 14

15, wh i id | 8 ce between the upper die and
?Le | owER 'rgcg'@swg;siqﬁ’f%?g(?sgh()ﬁi) ta%)e,rsw'at f}p?he supp! yi ng- andPEol di ng( rr;eans
23) hol di th , t.n . di i d oader (9
fovks ot foom the siaEr R WhaluB Rt Gal dhr Sdvablend  hol di ng
i : nd. .l j e i f
The supaPbIAIod bt o S P tider S LB heq e Wila i 21

col | ect ungtari@Shobdiing mapadl24f ivertielae eovlihg Theystase witili ng
machi ne according to claim13, 14, 15 or 16, wherein said |oader (8) and
sai d unkaadenut9 ) 8dne whree isaridc &tliecding cvmedbrt o 2o o tidteedmid iy shfeet i on

of the
shaft (78b).

"11. The resin molding machine according to claim 10,

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

said plungers (76).

12. The resin molding machine according to claim 8, 9, 10
or 11,

wherein each said press unit (3) can be correctly
positioned by attaching said press'unit (3) to an attaching

section (94), which is provided in said base unit (3).

13. The resin molding machine according to claim 1,
wherein said conveying means (7) comprises:
a loader (8) for supplying the works from said
work supplying section to said press units (3); and
an unloader (9) for conveying the molded products

from said press units (3) to said product accommodating

section,

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



suppl yi ng- and- hol di ng nmeans (23) and the coll ecting-and- hol di ng neans
(24),. which are capable of reciprocatively noving to and away from sai d
press units (3). 18. The resin nolding machi ne according to claim 13, 14,
15, 16 or 17 wherein said | ead frame,.sypplying section (4), a resin

suppl ying section (5), said press un?tg (3) and said product accommodating
section (6) are provided to enclose said | oader (6) and said unl oader (9).
19. The resin nol ding nachine according to claim18, wherein said |ead

frame syppkyiAd15eatiran , a¥l Gai®diAdePrIg) hd adiPudRladsal @ press
units (3) and said pro uct accommodating section (6) are respectively

formed aptoindepesdentiilgh rodatled.nut ual |y assenbl ed and di sassenbl ed. 20. A
resin nmol ding machine, conprising: a plurality of press units (3), each
of which has an 6 2 upper die and a |ower die for clanping and nolding a
work to_ be nolded; and a base unit including means (7) for conveying
the wolks and ABRIEESpRoBRIAS %@F&ilﬁleeé’(%:%r Slaptesclain ¥3) conpri ses:

Franef or echanf sy %‘%&?%&I%&%‘ﬁ?&% st = s o Ghungers -
bots! andPnzase ofraraty MuideE i ng ?}éﬁktan.riﬁq' ”(Z‘i?plihﬁdsli.”d
transfer nEChanw&ékéiﬁ)sa@ﬂdloader (8) transfers the works, which are
held by supplying-and-holding means (23), onto the lower dies
which have been moved upwardly, and
wherein said unloader (9) collects the molded products

by downwardly moving collecting-and-holding means (24) toward

the lower dies which have been moved downwardly.

15. The resin molding machine according to claim 14,
wherein the supplying-and-holding means (23) of said

loader (8) and the collecting-and-holding means (24) of said
unloader (9) respectively have:

cleaners (28, 29) for cleaning the upper dies and
the lower dies of said press units (3);

sucking holes (29, 40) for sucking dusts which
are removed from the dies by said cleaners (29, 40); and

sucking ducts (30, 41) being respectively

connected with said sucking holes (29, 40).

16. The resin molding machine according to claim 14 or 15,
wherein said loader (8) enters a space between the

upper die and the lower die of said press unit (3), with the

supplying—-and-holding means (23) holding the works, ahd cleans

the upper die when said unloader (9) moves out from the space



wherein said conveying nmeans (7) conprises: a |oader (8) for supplying the
wor ks, fromsaid work supplying section to said press units (3); and an
unl oader (9) for conveying the nolded products fromsaid press units (3)
to said product accommopdati ng sectiBn (6), wherein said | oader (8) and
said unl oader (9) are vertically ar aﬁged, and said | oader (8) and said
unl oader (9) are independently rotated, characterized in. that said press
units (3) are detachably attached to said base unit (2).

therebetween, with the collecting-and-holding means (24)
holding the molded products, and cleans the lower die as if
the supplying-and-holding means (23) is replaced with the

collecting-and-holding means (24) in the space.

17. The resin molding machine according to claim 13, 14,
15 or 16,

wherein said loader (8) and said unloader (9) are
reciprocatively moved to cross the moving direction of the
supplying-and-holding means (23) and the collecting-and-
holding means (24), which are capable of reciprocatively

moving to and away from said press units (3).

18. The resin molding machine according to claim 13, 14,
15, 16 or 17

wherein said lead frame supplying section (4), a resin
supplying section (5), said press units (3) and said product
accommodating section (6) are provided to enclose said loader

(6) and said unloader (9).

19. The resin molding machine according to claim 18,
wherein said lead frame supplying section (4), said

resin supplying section (5), said press units (3) and said

product accommodating section (6) are respectively formed into

units, which can be mutually assembled and disassembled.

20. A resin molding machine,
comprising:

a plurality of press units (3), each of which has an
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upper die and a lower die for clamping and molding a work to
be molded; and

a base unit (2) including means (7) for conveying the
works and molded products,

wherein each said press unit (3) comprises:

a clamping mechanism (61) for moving the lower
die to clamp the work;

a transfer mechanism (75) for vertically moving a
plurality of plungers (76), which are provided in the lower
die, to exert resin supplied in pots; and

means (63) for driving said clamping mechanism
(61) and said transfer mechanism (75), and

wherein said conveying means (7) comprises:

a loader (8) for supplying the works from said
work supplying section to said press units (3); and

an unloader (9) for conveying the molded products
from said press units (3) to said product accommodating
section (6),

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

characterized in that said press units (3) are

detachably attached to said base unit (2).



