e ooV o0 009 06 SPEC] FI CATION  RESIN MOLDI NG
APPARATUS BACKGROUND OF THE | NVENEI.OY *{00002% 5 ,TECHNI CAL FI ELD The
present invention relates to a resiw mildi Ags apparatus for f
- nol di ng. BACKGROUND ART In the p&st’ *'a‘tnansfer nol ding matmm mﬂmmmm
performed to seal 10 sem conductor elenments or the like w
thernosetting resin such as an epoxy resin, phenol resin or an#fsaturated
pol yester resin. As shown in FIG i = pl unger type nol ding
apparatus for a transfer noldi ngsé.épa%i@é%nﬂa@ﬁpper nold 2 MH || “rml d
10D, a heater @Nmm | g upper and | ower ml Jﬂm@&l}d IS
cavity 2D formgﬁg Gp‘gﬁéﬁtﬁ{rmr nol ds. The | ower nPG@\?&‘FT has
a lower cylinder 11D an ' I i nner of the
| ower cylinder. On the &ﬁéﬁk@%@bﬁgﬁ@)ﬁﬁnﬁ?ﬁ%@%s a concave 21D
for a cull, which is forned at a position facing to the |ower cylinder
11D. When the upper nold 20D is clanped to the 20 | ower nold 10D, a side

end of the cts with a runner 12D fornmed in a top surface
* of theﬁo@ﬁWﬂDgfﬁ lt, the nmold cavity 2D is connected with an
i nner space 13[} of the | awer % | i nder 1D thr.omgghl&.he runner 1%D and the
_concave 21D to Jist Brosent 10yeRtion, relates 10 a resin molding apparatus for a

transfer molding.
BACKGROUND ART
In the past, a transfer molding method has been performed to seal
10 semiconductor elements or the like with a thermosetting resin such as
an epoxy resin, phenol resin or an unsaturated polyester resin.
As shown in FIG. 14, a single-plunger type molding apparatus for
a transfer molding comprises an upper mold 20D, a lower mold 10D, a
heater (not shown) for heating the upper and lower molds, a mold
15 cavity 2D formed between the upper and lower molds. The lower mold
10D has a lower cylinder 11D and a plunger 30D slidable along an
inner wall of the lower cylinder. On the other hand, the upper mold
20D has a concave 21D for a cull, which is formed at a position facing
to the lower cylinder 11D. When the upper mold 20D is clamped to the
20 lower mold 10D, a side end of the concave 21D connects with a runner
12D formed in a top surface of the lower mold. As a result, the mold
cavity 2D is connected with an inner space 13D of the lower cylinder
11D through the runner 12D and the concave 21D to obtain a resin
channel.
25 As explained below, a transfer molding method is performed to

obtain a molded article by the use of this molding apparatus. For



- 25 As explained below, a transfer nolding nethod is perfornmed to obtain a
nol ded article by the use of thiss smol«di’ py *apparats. For .. . .... . ..

. . . . . .. . . . -2preventing the’ o¢curkehcé bf voids in the nol ded

- article, a powder-like resin maferTal "1P-such as a thernosetting resin or
the like is preformed to a tablet shape to renove an air included in the
powder-like resin material. After the pressed resin material having the
tabl et shape is 5 charged into the | ower cylinder 11D, it is pressed by an
upward nopeskenting theogauingeee edyaids|ia the meldedtasticls, & powider-dike The
pressed and heated resin material is supplied tqQ the nold cavity 2D

t hrough t heesingnateriaipl Deyuelnias a theranesetimgiresnmet theiliket is prefesmest e t o
prevent the io currence of voids in the nplded article. However, there
are probl etfsa tagfqtrfé}%m@em%em%m@@wda@ﬂ thevpevederzhikectasiing a
cost-up due to, the introduction of .a pretreatnent apparatus of preformng
t he pomdermalt‘?lklé}-r After vhe areased sesifemeietial i@mﬁ .tﬁ¢ﬁéBLﬁrto$}é%Pq 1Sis
desired to performthe transfer no]ding nethod by using the powder-1like
‘resin 515 GRALES lntﬁtt%ﬁo WEhEY Kt 1S PERASEEDY ian wRWardf i cult to

prevent the occurrence of voids usi.ng the nol ding apparatus of the
_prior art mgvesment pﬁéﬁsrréynggfr%%.ﬁaﬁ%mgobw&dtmtﬁﬁ ter-odihers, the
present inventiqn provide 20 a resin,nol ding apparatus for producing a
mol ded ar tPEasse _r%ﬂf[ eﬁbeqsfjéesm mateda hsﬁ’dpﬁﬁieéil t%ﬂm mndecavity it he

occurrence, of vi;]ln def ectiéi\)s wi thout a pretreatnent of preformng the
resin mat elirQuEHLEhe runnehl -shape. That is, the nolding apparatus of the

resent invention .. . o .
P y this transfer molding method, it is possible to prevent the

10 occurrence of voids in the molded article. However, there are problems
of increasing production steps as a whole, and causing a cost-up due to
the introduction of a pretreatment apparatus of preforming the powder-
like resin material to the tablet shape. Therefore, it is desired to
perform the transfer molding method by using the powder-like resin

15 material without the pretreatment. However, it is difficult to prevent
the occurrence of voids by using the molding apparatus of the prior art

without the pretreatment.

For improving the above problems, the present invention provides
20 aresin molding apparatus for producing a molded article from a
powder-like resin material while preventing the occurrence of void
defectives without a pretreatment of preforming the resin material into
a tablet shape. That is, the molding apparatus of the present invention
comprises an upper mold, a lower mold having a cylinder, a heater for
25 heating the upper and lower molds, a first plunger slidable along an

inner wall of the cylinder, a mold cavity formed in a configuration of




- conprises an upper nold, a lower nold having a ¢ylinder, a heater for 25

heating the upper and | ower nol @S, +a’sfi[stzptynger slidable along an inner
wal | of the cylinder, a nold cavity.fornmed:ih a configuration of . .

e ° L XN ] oe

e e e e e 3-... .. the nolded article between
t he upper and | ower nolds, a runner connecting between the nold cavity and
a space into which the resin material is charged, i.e., a space surrounded

with the inner wall of the cylinder, the first plunger, and the upper nold
di sposed athe; Awldpgaiticde Defmweenothe Heper ead kawiegaroldsne Winigle nenber
novabl e between a close position and an open position of,the runner. At
the cl ose ¢RRReGtaRg hatweemtheapldeavitirangt a fpace iptasubichihe regvenent of
the first plunger. ile bejng indirectly heated . by the heater { the open
posi ti on, Higéeriabis \gﬂm i ke ithspacs surcamndad witk the anseriall 9fghessed
and supplied.tq io the nold cavity by a further vement of the first

pl unger . |¢yhlggs¥,etﬂv@r telé%t thgﬁtrhéndp%@r URBEH m@lﬁrweﬁ ahthe,eppesitewi ng
conponents., That .is, the upper nold conprises a second . cylinder _having a
‘| ager di an%d@roé tha firgPlunger, @nd adategnenen mpsabig hetwasn a clesg ond

pl unger slidabl e algng an i nner, wal | OL t he secopd cyllnder. 15 The upper
ol d is diRydd 8Rdiate opsReponibian ofidhe tHanesn Ahthe¢elege ppaitianc

at1ing as SHEE EStBrBaleTl BpirEed B e FRuAmEnt of thedst RHBEShnCn
oading. anvbtieBein radu ety Braifadbishe hemE: 2ALHEsaBPR Nasgion TR
ot er ol /KSR S0SE e ua N SRR Ry e State is préssed and supplied fo' °' "
10 the mold cavity by a further movement of the first plunger.
It is preferred that the upper mold is formed with the following
components. That is, the upper mold comprises a second cylinder
having a lager diameter than the first cylinder of the lower mold, and a
second plunger slidable along an inner wall of the second cylinder.
15 The upper mold is disposed on the lower mold such that an inside of the
second cylinder is joined with that of the first cylinder. The second
plunger acting as the gate member makes the close position of the
runner when being pressed against the lower mold. The upper mold
also has a pressure loading unit and a pressure release unit, The
20 pressure loading unit applies a load to the second plunger toward the
lower mold when the resin material is pressed between the first and
second plungers while the close position of the runner being kept. The
pressure release unit removes the load applied to the second plunger.
The second plunger makes the open position of the runner when being

25 spaced away from the lower mold.

It is also preferred that the gate member is formed with a pin



- second plungers while the close position of the runner being kept. The
pressure rel ease unit renoves theﬁhoqd applied tq*the second plunger. The
second pl unger makes the open pgsiiti.bn:iof the fuhner when being 25 spaced

- away fromthe lower mold. It is &6 prefieried that the gate menmber is
formed wwth a pin. . . . . .. . . -4 projectable into the runner. It is
further preferred that the gate nenber is formed with a slide block which
is slidably supported in a direction of crossing the runner. The slide
bl ock has prajectahle indoghexuemdirng in a | engthwi se direction 5 of the
runner. Wien the slide block is noved in the direction of crossing the
runner such that ig Rerther prgfemeddhebiee gate snembeyiistfioameash with whslide
runner, the open position of the runner is obtained. These and still other
obj ect s anblogdywhighds shidablyesupporipddnemdirgation oferpaesingligyraeser.i pti on
of the preferred enbodi nents of the io invention when taken in_conjunction
with the alhasiide bleck hgs.a tiBrugh bescrxrmdingm aHenpHawisicdiration is a

top view of a resin nolding apparatus of the present invention; FIG 2 is
“a fronts viefitld renser.e Whenothgi slgdeplacktissnovedHa theedinectionsof nvent i on;
FIG 3 is a side view of the resin nolding apparatus of the present
i nventi on; crassing the ranpesssichethatdhelthvpyghdiols emingsrigtams registratiame
nol ding apparatus; 20 FIGS. 5A to 5D show a transfer nolding nmethod using
t he nol di ngitnthe runner, the open position of the runner is obtained.
These and still other objects and advantages will become apparent
from the following description of the preferred embodiments of the
10 invention when taken in conjunction with the attached drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a top view of a resin molding apparatus of the present
invention;
FIG. 2 is a front view of the resin molding apparatus of the present
15 invention;
FIG. 3 is a side view of the resin molding apparatus of the present
invention;
FIG. 4 is a cross-sectional view of a molding unit A1 of the molding
apparatus;
20 FIGS. 5A to 5D show a transfer molding method using the molding unit
A1 of the present invention;
FIGS. 6A and 6B show a removing step of a molded article;
FIG. 7 is a modification of the molding unit Al;
FIGS. 8A and 8B show an action of a slide block;
25 FIGS. 9A to 9D show a transfer molding method using a molding unit

A2 of the present invention,;



- Al of the present invention; FIGS. 6A and 6B show a renobving step of a
nol ded article; FIG 7 is a nodifiCati'gn @f «f.me ol ding unit Al; FIGS. 8A
and 8B show an action of a slidg Il qtk;: 25:FEGS.:9A to 9D show a transfer

- ol di ng nmethod using a nol di ng ufii t***'AZ_gf 't he present invention;

.. « .. .... FIG 10 is a control diagramof first and second pl unge-rs;
FIGS. 11A to 11D show a transfer nolding nmethod using a nolding unit A3 of
the present invention, FIG 12 is a front view of a unit B for neasuring
and suppl yFHg. 40 & penudérol diagrass of finst enidasecandsplungeérsgnd 13B il lustrate
an action of a measuring section of the wunit B, and FIG 14 is a resin
mol di ng apPlodt dd Aftot heDpshaw atitansfORERHERED EvBen] MENTS aOR olding NVENTI ON
10 As shown in FIGS. 1 to 3, a resin nolding apparatus of the present
i nventi on usitfABnekthe phesentoindiengiomit Al for perfornming a transfer
mol di ng stelg_>Q aunit B for nmeasuring a powder-like resin material and
suppl yi ng FHe. ddsisma deert viewtaf a nalhB fimmeasuringandi supplydnguppl ying  a
frame nmenber to be sealed with the resin material to the nolding unit, 15 a
“unit D ¥ orpewidsyrlike seain aratesiali cle fromthe nolding unit after the
transfer nol di ngi step,. a_unit E for providi n% the frame nmenber to the wunit
.C, and a uRl&SF1Ec andol BRyillnstrate an@ctian of @ measvhimgnseetien@f the t he
nol di ng unit,Z Al conprises an upper nold 20, a lower nold 10 having a
cyl i nder 111r,11taBpBudger 30 slidable along 20 an inner wall of the cylinder,
and nold cavities 2 each of which is )
FIG. 14 is a resin molding apparatus of the prior art.
PREFERRED EMBODIMENTS OF THE INVENTION
10 As shown in FIGS. 1 to 3, a resin molding apparatus of the present
invention is formed with a molding unit A1 for performing a transfer
molding step, a unit B for measuring a powder-like resin material and
supplying the resin material to the molding unit, a unit C for supplying
a frame member to be sealed with the resin material to the molding unit,
15 aunit D for removing a molded article from the molding unit after the
transfer molding step, a unit E for providing the frame member to the
unit C, and a unit F for storing the molded article.
As shown in FIG. 4, the molding unit A1 comprises an upper mold
20, a lower mold 10 having a cylinder 11, a plunger 30 slidable along
20 an inner wall of the cylinder, and mold cavities 2 each of which is
formed in a configuration of the molded article between the upper and
lower molds. The upper mold 20 has a concave 21 for a cull, which is
formed at a position facing to the cylinder 11. When the upper mold 20
is clamped to the lower mold 10, opposite side ends of the concave 21
25 connect with runners 12 formed on the lower mold. As a result, the

mold cavities 2 are connected with an inside of the cylinder 11 through




« fornmed in a configuration of the nolded article between the upper and
| ower nol ds. The upper nold 20 has -4’ cofcae21 'tor a cull, which is
formed at a position facing to tihe gyliinder 11: YWen the upper nold 20 is

- clanped to the lower nold 10, opposi'te "sgdé’ends of the concave 21 25
connect with runners 12 forned on the lower nold. As a result, the nold
cavities 2 are connected with an inside of the cylinder 11 through .. ..
e e e e e e e . .. .. iiuu e uwu_ .. the runners 12 and the
concave 21therupnensel 2 asdithenganenke 24 to defingwrsinghanmals. HIGhé resin
channel s extendi ng befween the jnsjde of the ¢ylinder 11 and the npld
cavities 2howsianegpad af e applay eharnelsnextemsiag hetwvean whe irsideroied with
a plurality of cylinders 11 each having 5 the gair of the resin channel s.
The upper ﬁtﬂ ey bodead laapdithegnod caviptias 222Inthissmalding iapparatits, thencave
21. When tops of the gate pins 22 are pressed against_a to surface of the
| ower ol dmfﬁ,dllﬂg]élmbgshl% harmerawahea lasalaty oh cyhndersHb epghdiavingn t he
gate pins 22 are retracted fromthe concave 21, io the resin channels are

“opened.S ThEeupperohHheiresin ehaniglsrt ed to an upper base 25 through an
upper attachneq; board 23.“§b53%arly,,the | ower, mol d 10,is supported to a
t

_lower base 17 tif¥oupReE Mo ansmrinoligaiePins 2hprojessablhntosthe he
upper base 25 and_the_| ower base 17 can be npved up and_down 15 by a
hydr aul i c-¢9peavs 2d; eWher toppOidhie gag Rislsad hialie Nra6sed REANSt 3 KOPFI G 4,
over at t SDHIERE AdRecioNfomale) TDotlis Farigeanaei ARedosed. @RIRChonn)
For heati ngthtek} eiJrP&e\gvh%rr]ldthleoé\gtre g})rllstZ alrg rae(‘gge{gtieg r}%'rom the concave 21,

10 the resin channels are opened.

The upper mold 20 is supported to an upper base 25 through an
upper attachment board 23. Similarly, the lower mold 10 is supported
to a lower base 17 through a lower attachment board 15. At least one
of the upper base 25 and the lower base 17 can be moved up and down

15 by a hydraulic-type or electric-type driving apparatus (not shown). In

FIG. 4, numerals 26 and 16 designate holes respectively formed in the
upper and lower attachment boards (23, 15) to arrange therein heaters
(not shown) for heating the upper and lower molds. In addition,
numeral 31 designates a columnar rod for moving the plunger 30 up

20 and down. Numeral 40 designates an ejector pin used to remove the

molded article from the upper and lower molds. Numeral 50 designates
a spring.

Prior to a transfer molding step with the use of the molding unit

Al, lead frames 8 to be sealed with the resin material are transferred

25 from a magazine rack 60 to a table 62 for preheating the lead frames by

a supply pusher 61 of the unit E, as shown in FIG. 1. A positioning



- nunmeral 31 designates a columar rod for noving the plunger 30 up 20 and
down. Numeral 40 designates an ejector pir: used 1.0 renove the nol ded
article fromthe upper and | ower rolts.; Nuefak 50 designates a spring.
" Prior to a transfer nolding step™W*h the- Use'of the molding unit A, |ead
franmes 8 to be sealed with the resin material are transferred 25 from a
magazi ne rack 60 to a table 62 for preheating the lead franmes by a supply
pusher 61 of the unit as shown in FIG 1. A positioni .

. .step of the leaciE frames § bt akseeperfaamradaandhe tableéo Adtentheed on
the table 62. After the upper nold. is separated fromthe | ower nold, the
| ead framedPBeHMAlgels sfmﬁr@te@ from theplnwer mekd thedead) frameas 8iasstle | n

addi tion, e like resin terial 1 such as_a thernosetting resin
stored in t@bﬁ@%earessgpp ligd mt@ |m0ﬂ3dlcs'1vﬂ’é§§t2r eln igdditionaauponglesect i on
104 of the Enlt , and, then t ured resin material s sgpplled to a
space 13 iH @ateﬁm matepal sy di5o3 HHCHROSRRNBRes Mgioged(n & l%’é’(?l!ient ly,

as shown i t no 20 is clanped to t m)J 10,
“and the ﬁ@l oichsmaitBasdherbus Sy%n&ewmgﬁﬁgt@@ {640 R iscintid, | oer
i o nolds ( ﬁ@é ﬁre heat ed by .the heat s to b glrectly heat .the resin
.materi al g shep dhedngaswee Wﬁlﬁd@ﬁtqria Thsupplggdo asprseilbin #8684
upvvardlyto in FIG 5B. During this

heat i ng arelf B?ézz’hfﬂglee:iggﬁ gfnﬁﬁgg%l rﬁwﬁt Shgvl'}lmbﬁeqaﬁnéll}’r, ﬁsnshfh‘én 1&y| i nder
through a EfGasdncberepesmekt2 33”' epsst ndhe Navey M0, arsl My ove.
E)?et ﬁéhﬁritgsgng n&(f%gléﬁ[: ggqr)]@é(ﬂg)é(d eI ggteerp}nls 58 t"Pﬁe %lgpselrdaend fower 1M PUTP
10  molds (10, 20) are heated by the heaters to indirectly heat the resin
material 1 charged into the cylinder 11. The plunger 30 is then moved
upwardly to press the resin material 1, as shown in FIG. 5B. During
this heating and pressing step of the resin material 1, an air in the
cylinder 11 including an air left in the powder-like resin material is
15 exhausted through a clearance between the plunger 30 and the cylinder.
To improve the exhaustion of the air in the cylinder 11 to the outside, a
vacuum pump or the like may be preferably used.
Immediately after the resin material is heated and pressed to
obtain a substantially melted state thereof, the gate pins 22 are retracted
20 from the concave 21 to open the resin channels, as shown in FIG. 5C.
The plunger 30 and the cylinder 11 are produced to tightly restricted
dimensional tolerances such that the air in the cylinder can be
exhausted to the outside through the clearance between the plunger and
the cylinder, but the melted resin material can not sink into the
25 clearance in a short time period. When the gate pins 22 are retracted,

and the melted resin material is pressed by the plunger 30, the melted



- Inmredi ately after the resin material is heated and pressed to obtain a
substantially nelted state theraeodt;-"the gater RiFNS.*22 are retracted 20 from
t he concave 21 to open the resin Ghannels :aé shbwn in FIG 5C The plunger
- 30 and the cylinder 11 are produced’fo tsdhfly restricted dinensional

tol erances such that the air in the cylinder can be exhausted to the
out si de through the clearance between the plunger and the cylinder, but
the melted resin materjal .can pot sink ugto t he, ZQZEAear in a short

time perlo’EFSIWEﬁtecr Fainjepleds inte themeld: caviies IruBaeresi n

mat eri al pressed by t pl unger 30, melted resin materl al is

i nj ected i oflh‘?epiﬂngel':g& is moved HPM{?Q'B?Y matH i bep of the pl'ﬂﬂgq:fl unger 30

[ d dl til f t.h I h t li ghtl

el Riget podal et nishobubedihe oaacd e il L,

finish the ,jinje |on of 5|n rial.1 5.into.the nmold caV|t|e52 As
1ob sh o

descri bed SNV &0 ¢ sltﬂ ﬁ:hﬁmyrecrlpmeof the resimamateripl ils
e e S RS S A ﬁpéfribem VG068 AT RS thesi n
channet's & @Eéﬁlékg&ﬁéfph?n?e@?@ﬁgv' carted to thgagﬁ'smgsft S theresn
nto t e rienRSlsiaecapened cirgapasiblecks Peddudd e &8 oG widp avitha

es inh the nol.d caviti.es 2 | ded artig¢les can be

Femoved 1 TV aifdY P Testh prsTiat il ohietdatathe ang &a&ﬂeﬁmeﬁ by the
the. chkaf?SdéﬁaﬁﬂE” & mdcé%@g%%@' i aens SV hegahEeiBdRateral Liife unit F
Ibg Sgsg)agltlég 8%’5@ rilgft&gld EB rre7iLt 1sA1§o§3151gPed It(]; Is(r:ﬁi(t)cl)t%qyosfuptp y tLl!lm t AL, Tt
melted resin material into the mold cavities.
As shown in FIGS. 6A and 6B, after the injected resin material 1
cures in the mold cavities 2, the molded articles can be removed from
the mold cavities. The molded articles are chucked by the unit D, and
15 then placed on a pick-up table 70. The molded articles on the pick up
table 70 are accommodated in a magazine rack 80 of the unit F by an
action of a second pusher 71.
As a modification of the unit A1, it is possible to use slide blocks
27 in place of the gate pins 22, as shown in FIG. 7. That is, each of the
20  slide blocks 27 is slidably supported in a direction of crossing the
runner 12 (resin channel), and has a through hole 28 extending in a
lengthwise direction of the runner 12. As shown in FIG. 8A, when the
runner 12 is closed by the slide block 27, a closed state of the resin
channel is obtained. On the other hand, as shown in FIG. 8B, when the
25 slide block 27 is moved in the direction of crossing the runner 12 such

that the through hole 28 comes into a registration with the runner, an



- 27 in place of the gate pins 22, as shown in FIG, 7. That is, each of the
20 slide blocks 27 is slidably supporseq*i1t a. dirgction of crossing the
runner 12 (resin channel), and Hqg‘g'gﬁrougbinélé 28 extending in a

"l engthwi se direction of the runnér 12 Ag shown in FIG 8A, when the
runner 12 is closed by the slide block 27, a closed state of the resin
channel is obtained. On the other hand, as shown in FIG 8B, when the 25
slide block 27 is noved in the direction of crossing the runner 12 such
that the tApengd statecopghe sasin channel isgbtaingdi on with the runner, an ..
Ce e e e s oo e oo Y Lo ... .. opened state of the
resin channel ilti9pospihlg.to use g peiding unitvAZsin plars of the mptdiag unitpl ace
of the nmolding unit A, as shown in FIGS. 9A to 9D. That is, the nolding
unit A2 cAdprassEown pBEISyHA tedD. alhatws, thelmoldimganind2a fir st

cylinder 5 11A, 'and a nold cavity 2A which is forned in a configuration of
a nol ded eQMIPFISESHBA WnRertmeld , adewarweroldol QA haviagiaferst eyllithdezoA
has a second cylinder 22A havi ggpa | ager diameter than_the first cylinder

"11A of % helldusndaimoldsavine2dppdrichosdozored & @i apuiiguratoantafea | ower
nmol d such th?t an i nsi de of the second cylinder 22A is io joined with that
.of the firBoldgdiargsle brawesnsthaonpper angelowenmaeldss| Thanippetumeddt ed
al ong an iﬁag; wal | oflgre fecond cylinder 22A. The second plunger 35A
exhibits t has @i sieond pyliader 23Adajing pilagendmmetarcthas thenbirshit Al .
Pressures c e applied to a first plunger 30A and the second plunger 35A
by using p?aga%iaeﬁ'i dhe looves mnld) 1045 Kheumprer malde?0A1is disposeting to
the inside of tqe second , cylinder 22A is formed in a bottom surface of the
upper ol @°B¢he lawer mold such that an inside of the second cylinder 22A is
10 joined with that of the first cylinder 11A. A second plunger 35A is
slidably supported along an inner wall of the second cylinder 22A. The
second plunger 35A exhibits the functions similar to the gate pin 22 of
the molding unit A1. Pressures can be applied to a first plunger 30A
and the second plunger 35A by using pressure devices (not shown).
15 An upper runner 21A extending to the inside of the second
cylinder 22A is formed in a bottom surface of the upper mold 20A. A
lower runner 12A is formed in a top surface of the lower mold 10A and
adjacent to the first cylinder 11A. When the upper mold 20A is
clamped to the lower mold 10A, the mold cavity 2A is connected with
20 the inside of the second cylinder 22 A through the lower runner 12A and
the upper runner 21A to define a resin channel. As shown in FIG. 9B,
when the second plunger 35A is pressed against the top surface of the
lower mold 10A, it intercepts between the upper runner 21A and the
inside of the first cylinder 11A to obtain a closed state of the resin
25 channel. As shown in FIG. 9C, when the second plunger 35A is spaced

away from the lower mold 10A, the upper runner 21A is joined with the



|l ower runner 12A is fornmed in a top surface of the |ower nold 10A and
adj acent to the first cylinder Z1f " Wién tthe,upper nmold 20A is clanped to
the lower nold 10A, the nold cavity.'2A is icdnfeéted with 20 the inside of
the second cylinder 22A through fhe lowgg-runner 12A and the upper runner
21A to define a resin channel. As shown in FIG 9B, when the second
pl unger 35A is pressed against the top surface of the |ower nold 10A it

intercepts between the upper runner 21A and the .inside of the first
cyl i nder ingidecobthaifishcylinsed ktActhronghiberside ﬁtgﬁa?ﬁ?élnd As shown in
FIG 9C, when the second plunger 35A is spaced away fromithe | ower, nold
10A, the oppiexder2dA; seithat an opened wiate @ﬁbhe. resin channel is obtaing@. j nsi de
of the first cylinder 11A through the inside of the second yl i nder 22A,
so that amn QAsttheaesin chenngd extemdingto the @b@l&fﬁéﬂl_ty 2& B EavA  the
resin channel extending to the nold.c vii) 2A js drawn_ .at only one side of
the firstatpnlydmne sude obighedayst gylinder, iéi-b W%V%f,flsﬂwgsﬁ}%ﬁaﬁq ty of
simlar resin channels around the first cylinder . ~Prior,.t@ a transfer
" ol di ng stepmve phurality e S@mlk%ém&%ﬁ@n@ ﬁrom&]fgelfé% %%@?r lﬁ:éh as a
| ead frame nount.i ng{ t hereon, el ec@oni C conponents i? Bet i? the nmold
Ccavity 2A. | n RdertpontranstenmoldingienwEn thepesiel theeo A uhit er i al
1A such as a thernosetting resin 10 is supplied.into the first cylinders
11A of t hé2odeadungmiza su Bé@qlf@dtfr m%w%%%giﬁleﬁ?@ ed@CIIORC ypper
nmold 20A is clanped to the | ower | d, 10 In this.tinme, since the second
pl unger 3SAMBONpAkskesetadhtie Melkkcavisy At Jrneaddition, # 86EPILSS d 10A, the

resin channel is kept in the closed state. The upper d | ower. .nmol ds. (20A,
15 10A) arén@uvht od abpoﬁfé&re]rlketréslrhm@t@&qul‘&e‘é‘tc A% 2 e MGRELUN LS A r ged

10 is supplied into the first cylinders 11A of the lower mold 10A.
Subsequently, as shown in FIG. 9A, the upper mold 20A is clamped to
the lower mold 10A. In this time, since the second plunger 35A is
pressed against the top surface of the lower mold 10A, the resin
channel is kept in the closed state. The upper and lower molds (20A,

15 10A) are heated by heaters to indirectly heat the resin material charged
into the first cylinder 11A. As shown in FIG. 9B, a second pressure
greater than'a ﬁr.st pressure applied to the first plunger 30A is loaded to
the second plunger 35A toward the lower mold 10A by the pressure
device. Therefore, the second plunger 35A does not retract even when

20 the resin material is pressed by an upper movement of the first cylinder
11A. During this heating and pressing step of the resin material 1A, an
air in the first cylinder 11A including an air left in the powder-like
resin material is exhausted through a clearance between the first
plunger 30A and the first cylinder.

25 Immediately after the resin material 1A is heated and pressed to

obtain a substantially melted state thereof, while the closed state of the




- into the first cylinder 11A. As shown in FLG,6 9B,,a second pressure

greater thana first pressure appfled 0.t e fi.rst* pl unger 30A is | oaded to
the second plunger 35A toward the:l oher; nogkd: 102 by the pressure device.

- Therefore, the second plunger 35A does - r1qt_ retract even when 20 the resin
material is pressed by an upper novenent of the first cylinder 11A. During
this heating and pressmg step of the resin materlal 1A, an air in the
first cylinder ?Iudl g an air left in the p er IléF resin materi al
i s exhaustl€§1 K G&ﬁ beingdonte shosecond REssKre gpp e 8e90Bfd t he

first cylinder dj ately aft r the resi rlal S heated and
pressed td U@l&e&%l&ﬁﬁg?ﬁ?ﬁwqey Fe1GCel$ gejg@@s h rhaf‘o FésSihe cl osed

state of the resin ¢ nel g kept, .the second
oressure dpaterdal ispremseddenibe fy%@@nggs,&qb@ §‘Pué §¢@oaémq@@ge§

rel eased. The nelt esin ter| al 1s pressed by the first pl unger 30A,
so that t 5 itﬂd’.lﬁﬁebyt e Rressyiigaddesm B%/atﬁﬁ’éllﬂrlz\,sﬁé?wbt?éﬁ thesi n
‘material 1At bt ai n 5 qpened state of the resin _channel. The first
pl unger’ 3D ﬁwéefcrﬁ e resin; gipsmels Al he digst pdusger 894 @dﬂgﬁ i8¢ ri ct ed

exhaust od OUIRYE SRR AL PIOARES ho&ﬁ‘éhééérésgrétc%é dusenstanal iergidaoer and
ol car ance 46N ﬂfqemhebéfrri@t{f% vt Hlindar cand EFerrﬁll’( aﬁétae[]%ﬁ? hpé'oﬁ‘ﬁsx'c&g& 2t on
such asa GEPVED @ elr&ragﬁsﬁas" Wi BrestRlvnder b Thecdisir G i den Bl g
LS%P d|m;t q Iearlnelted Ineasllrnltrgla erial can tnaor%tsm elrllltg) Qﬁefcllcreaslﬁa cleulnn grsh%or@t{rgenoved
10 period. In this molding unit A2, a regulation force is applied to the
second plunger 35A by a pressure-regulating member such as a spring
(not shown) such that an internal pressure of the melted resin material
is maintained constant when the first plunger 30A is moved upwardly
by a predetermined force after the second pressure is released from the
15 second plunger. This is useful to inject the melted resin material at a
constant pressure into the mold cavity 2A. In addition, when the
upward movement of the second plunger 35A is controlled to adjust the
extent of opening the upper runner 21A, it is possible to adequately
determine a supply rate of the melted resin material into the mold
20 cavity 2A. The melted resin material 1A pressurized by the first
plunger 30A flows into the mold cavity 2A through the upper runner
21A and the lower runner 12A.
Next, as shown in FIG. 9D, the first plunger 30A is moved
upwardly to a position where a top of the first plunger slightly projects

25 into the second cylinder 22A, and fixed at the position. A pressure is

applied to the second plunger 35A to pressurize the melted resin



- by a predeternmined force after the second pressure is released fromthe 15
second plunger. This is useful t0:ijeci* thenelt.ed resin material at a
constant pressure into the noldicdvity:2A :lh addition, when the upward

- novenent of the second plunger 35A %S comtrolled to adjust the extent of
openi ng the upper runner 21A, it is possible to adequately determ ne a
supply rate of the nelted resin material into the nold 20 cavity 2A. The

nmelted resin material, 1A pressurized py the first, plunger 30A flows into
the nol d cmtelyahheﬁtnnd@@hsqmdjwbmc%nma miged it Heta temeldnner 12A.

Next, as shown in FIG 9D, the first, plunger 30A is noved upwardly to a
posi tion vy 2AopAsiresnld, the $@J0&tlﬂ¥g@f%bﬁir@ﬁm majesiad kA 1npg thai o t he
T S M LR R e TR
R NS P AT T R TR SR
cavity is finished. Myving the second plunger 35A downwardly t he final
‘stage of tWateHAbERGOLMS §1Q|1§£$%|‘1’1W021§t9élﬁ gonsintynjeetieBgspsed. piterial into
Tert Tn't reddislarbrthe 4 oo m dhepeny der-1 e &g anatssiel & remevedsheFortannel
o vor o' byther s ahanasl s cufenad-dbeeetard: o {HBORUPK teATRdHcEs Baoter {he
ol ded ar (ROIRCG IS PERBURI VOIS HeE Aerd Bavetipl Tisdssdiintp theqnold
substant| aclalnyit? K. %Pt%?rthgsmggcetiggsoef t?lfe %ehs?n nrglagfirri]a inq[git eArln'old cavity
10 is finished, the molded article can be removed from the mold cavity
according to a substantially same manner as the case of the molding
unit Al.
Referring to a diagram of the FIG. 10, the transfer molding step
with the use of the molding unit A2 is explained more concretely. The
15 resin material 1A is charged into the first cylinder 11A, and then the
second plunger 35A is moved downwardly to close the resin channel
(S1 zone). After a bottom surface of the second plunger 35A contacts
the top surface of the lower mold 10A, a pressure, e.g., about 500
kg/cm?, is applied to the second plunger 35A to maintain the position of
20 the second plunger during the heating and pressing step of the resin
material (S2 zone). On the other hand, the resin material 1A is heated
and pressed between the first and second plungers (30A, 35A) to
exhaust the air left in the powder-like resin material to the outside (P1
zone). In the P1 zone, the resin material is gradually approaching its
25 melted state. The lower mold 10A and the upper mold 20A are

preheated at a required temperature. When a thermosetting resin is



- Referring to a diagramof the FIG 10, the trangfer nolding step wth the
use of the molding unit A2 is expla ned.notegongretely. The 15 resin
material 1A is charged into theifiirst ¢ylinder:l1A and then the second

- plunger 35A is noved downwardly fo “¢l'oseqthe resin channel (Si zone).
After a bottom surface of the second plunger 35A contacts the top surface
of the lower nold 10A, a pressure, e.g., about 500 kg/cnR, is applied to

t he second plunger 35A to maintain the position of 20 the second pl unger
duri ng t heusashas e medimpruatsirial, bodp afitheheppesand loser inailds 204ne) . On
the other hand, the resin material 1A is heated and pressed between the
first and b@Agradempnedgeaty y(Beatedssm) temperatizngsef 1 hE°6&) to 186 C. nAdber
powder-like resin material to the_outside (Pl zoneﬁésln the P1 zone, the
resin mat etheaprassuge appdied taythe dashiplynges 30A weackes sipnedetarminedwer nol d
10A and the upper nold 20A are preheated at a required tenperature. Wen a
t her noset tpragsbesivalie, the pressurized resin materiaBis kepti far atthmer perind,
material, both of the upper and | ower nolds (20A, 10A) are preferably

"heat ed sat @& edfetaflusecatdsi BZ zane)ss58incar ther exhavestionsafuthe applefeinto t he
first plunger 30A reaches a predeterm ned pressure value, the pressurized
_resi n mat ethieafirstscxlapdes drl A toithe @atsidel contimugs, daringt theptisez padod, P2
zone). Since the exhaustion of the air left in the first cylinder 11A to
t he out si ddechnst phurgerudAgskovely mavescupwrdly hes shewin pyuhgeP2zomes| owl y
noves upwar dl i as shown by the P2 zone of FIG 10. As the predeterm ned
pressure vel GEG.ik0.i Apthe predeterminedrpresaute Nalugrisds preferredrbat @si n
material in the first cylinder 11Ais in a . o
internal pressure of the resin material in the first cylinder 11A is in a
10 range of 100 to 300 kgf/cm®. In the P2 zone, the resin material is in a
substantially melted state. Immediately after the elapse of this time
period, the pressure applied to the second plunger 35A is removed, and
the first plunger 30A is moved upwardly at a constant speed to
pressurize the melted resin material (P3 zone). The melted resin
15 material pressurized by the first plunger 30A pushes up the second
plunger 35A to make the opened state of the resin channel (S3 zone).
The melted resin material is injected into the mold cavity 2A through
the resin channel by a further upward movement of the first plunger
30A. When the first plunger reaches a position where the top of the
20 first plunger slightly projects into the second cylinder 22A, e.g., a
position higher than a parting line by about 1 mm, the first plunger 30A
is stopped and fixed to the position (P4 zone). The melted resin
material left in the second cylinder 22A is pressurized by a downward
movement of the second plunger 35A (S4 zone), and injected into the

25 mold cavity 2A, so that the injection of the resin material 1A into the

mold cavity is finished.



- 10 range of 100 to 300 kgf/cn2. In the P2 zong, ,the resin material is in a
substantially nelted state. |Immudiaatel y.after,,the'el apse of this tine
period, the pressure applied toit he.Seciond_EpF.u_hg'er 35A is renoved, and the
- first plunger 30A is noved upwardl y*at ‘gsconstant speed to pressurize the
melted resin material (P3 zone). The nelted resin 15 material pressurized
by the first plunger 30A pushes up the second plunger 35A to make the
opened state of the resin channel (S3 zone). The nelted resin materjal is
inj ected into {lihe mutioraeifithedarstrangigacondglnagers erastepped vehentheer
upward nmovenent of the first plunger 30A. Wen the first plunger reaches a
posi ti on wmeld aavaty 3\ o3 filked »oithithetmpltedgeasin imatearial. pLbe €into the
second cylinder 22A, e.g., a _position higher than a parting |ine by about
1 mm the Whesta higegemaon of thereypamaserial ildets charged pokn th@fﬁir§é4
zone). The nelted resin material left in the second cylinder 22A is
pressuri zedylbpder dddniequpwardnmey canenthel she dirst plunger 392 may beone)

and injected into the 25 nold cavity 2A, so . that the jnjection of the resin
‘materi @ 1topped athe passtiendewers than theipgrdag lingwethin thePdbzonge Air st
and second ,pl ungers are stopped when the nold cavity 2Ais filled with the
.nel ted restilﬁlenﬁ@élloidaﬁ’.omﬁ ecIRAmNg ohthe esiar ghanpeluia the endeok esi n
material 1A.is charged into the first cylinder 1 1A, the upward novenent
of the fi rlwe@ﬂlgngé‘gtlm)mﬂﬁgd Besia maépp@ﬁ maay depakatrrpgel e tot han t he
parting line wi({fhin the, P3 zone., A _tinme period from.the oPeni ng of the
resin chansfgonds deperaingpn segleqf the wroldrd amsicled Wheimtheat eri al may be

in a range_of 3 to 15 secqnds dependi ng on scale of the nolded article.
Wien the thermosetting resin is used as the resin material, a curing time of the

10 resin material may be within a range about 30 to 90 seconds. Since a
curing reaction of the resin material starts when the resin material
reaches the melted state, it is preferred to use an electric-type pressure
device capable of controlling the motions of the first and second
plungers with qﬁick-response. In addition, when using the electric-type

15  pressure device, it is possible to perform the transfer molding step
under a clean environment, as compared with the case of using an
hydraulic pressure device.

In the molding unit A2, the second cylinder 22A having a
diameter larger than the first cylinder 11A is used. However, as shown

20 in FIGS. 11A to 11D, it is possible to use a molding unit A3 having a
second cylinder 22B having a diameter smaller than a first cylinder 11B.
That is, as shown in FIG. 11A, both of the second cylinder 22B and a
second plunger 35B are moved downwardly such that an end surface of
the second cylinder 22B is pressed against a top surface of a lower

25 mold 10B to close upper runners 21B of an upper mold 20B. In this

closed state of a resin channel, a first plunger 30B is moved upwardly



- thernosetting resin is used as the resin material, a curing time of the io
resin material ‘nay be within a r:é'n;g'e ﬁbqut':3®"t'o 90 seconds. Since a
curing reaction of the resin matieri al starfisiwieh the resin materi al

* reaches the nelted state, it is ﬁ?e?é'rr_eplj_té use an electric-type pressure
devi ce capable of controlling the notions of the first and second plungers
wi th qui ck-response. In addition, when using the electric-type 15 pressure
device, it is possible to performthe transfer nolding step under a clean
envi r onmento, peesstwigmaqbwiden-like resisematetial AP, awhileytdreardsin matariak e
device. In the nolding unit A2, the second cylinder 22A having a dianeter
| ar ger t habeingeheated, asyshowar il FAG. d 1IBedAt thigdime, since bbewsecandi n Fl GS.
11A to 11D, it is_possible to use a nolding unit A3 having a second

cyl i nder 2pBurtgeri igAalwlqnl@tcbnt ssraot enovadrupwardlyt byythemgsin m@eridathat i s,
as shown in FIG 11A both of the second cylinder 22B and a second pl unger
35B are noVBdpresauvized by sheHirsipluagesROBulPutimgothistheatimgand cyl i nder
22B is pressed against a top surface of a |ower 25 nold 10B to cl ose upper
runner s 21prassing stgpef thel restomaterialhian aicliostbe Srstteylonder ddB n channel ,
a first pl,un?er,SOB i's, noved upwardly -15 to pressurize a powder-like resin
.material 1®cluding annairrlest in tlae poveder-bidkiente siie anatprialsisseshaustedrtioc. 11 B.
At this tine, since the second plunger 35A is |locked, it is not noved
upwar dl y bthe autsideithraughra glearaacp&@mﬁm&w fiyst pingers30B anddhe30B.
During thig heating and 5 pressing step of the resin material, an air in
the first ﬁpthi%déﬁ @1B including an air left in the powder-like resin
material is exhausted to _the outside through a clearance between the first
pl unger 30B and {mdanediately afieriberresin material 1B is heated and pressed to

10 obtain a substantially melted state thereof, while the closed state of the
resin channel being kept, the second cylinder 22B is moved upwardly
to open the resin channel, and the locking of the second plunger 35B is
released to obtain a retractable state of the second plunger, as shown in
FIG. 11C. At the same time, the first plunger 30B is moved upwardly

15 to push out the melted resin material into mold cavities 2B through the
upper runners 21B and lower runners 12B. When the first plunger 30B
reaches a required position, as shown in FIG. 11D, the motion of the
first plunger is stopped and fixed to the position. Then a pressure is
applied to the second plunger 35B to push out the melted resin material

20 left in the second cylinder 22B into the mold cavities 2B through the
upper runners 21B. As a result, the transfer molding step of the resin
material 1B into the mold cavities 2B is finished. In FIG. 11A, numeral
40B designates an ejector used to remove the molded article from the
mold cavity 2B.

25 For accurately measuring the powder-like resin material (1, 1A,

1B) and efficiently supplying the measured resin material to the



- Imediately after the resin material 1B is heated and pressed to io obtain
a substantially nelted state thereof,: witle the clrosed state of the resin
channel being kept, the second dylinder; 22B kg <nmbved upwardly to open the
- resin channel, and the |ocking of the" seppnd plunger 35B is released to
obtain a retractable state of the second plunger, as shown in FIG 11 C
At the sanme tine, the first plunger 30B is noved upwardly 15 to push out

the nelted resin material jpta | d cavities 2B through the upper runners
21B and | oméﬁalf%h@rl& (ﬁaﬂ%éﬁﬁé &%q‘gn ip| il {ged 230 undt Bheemprisgfuar ed
position, as shown.in FlG 11 D, the notion of the fi r$t[§ﬁ| unger. is

st opped anoppsied Odousek agssrantoidgernessel toratering theream the qwwderne

second pl er 3B to push out the nelted resin mterial 20 left ip the
second cyrﬁﬂeéﬁsnmatﬁmﬁt ASURNQItU Ferlagn k)] ﬁ%d@ﬁaqah@zlymmomm&er s

21B. As a result, the bransfe nol di ng step of, th rgsin material 1B into
the nol d cH\fi RPBREBE sAUftes; @ measyreng pegtion k@4 dor measydagghat es an

“Stour atel v auiibes ARORRL ORSRRAFS I RiteBl puplied Bromtheiioppetyantha
crfioienly supplu e esopre sl et ol Lo the, 16 moldung uni
o o L8 SRS Ra b e BB b0 A 2
ot er al SHPINER GTGHAT K@ vtobbbr & CNMEIstqIRr I3ty NSUsHE SrpaBherak ne -
T TN L e AR e Sack A A ok VIR,
rotor 11020 rrﬁae\éisﬂralnag R(e)[eia R%r ﬁ)lrmed in the peripheral surface, a measuring

plunger 123 slidable along an inner wall of the measuring hole, and a

plunger-position adjusting unit (not shown) for controlling a position of

the measuring plunger in the measuring hole. The case 110 has a first

through hole 112 extending between the circular cave 111 and a top

15 surface of the case, and a second through hole 113 extending between

the circular cave and a bottom surface of the case. The resin material

(1, 1A, 1B) in the hopper 101 is supplied to the first through hole 112.

The columnar rotor 120 is rotatably supported about its axis between a

first position where the first through hole 112 comes into a registration

20 with the measuring hole 122, as shown in FIG. 13A, and a second

position where the second through hole 113 comes into a registration

with the measuring hole, as shown in FIG. 13B. In FIG. 12, numeral

130 designates a rotary actuator for rotating the columnar rotor 120.

The adjusting unit adjusts the position of the measuring plunger 123

25 such that a measuring space surrounded with the inner surface of the

circular cave 111, the inner wall of the measuring hole 122 and the



~surface 121 to be fitted to an inner surface of the circular cave and a io
nmeasuring hole 122 forned in thes pgripﬁeraﬂ sy efage, a neasuring plunger
123 slidable along an inner wall: of &hes nmedsdriing hole, and a

pl unger - posi tion adjusting unit (not'*Shoym} 'for controlling a position of

t he measuring plunger in the neasuring hole. The case 110 has a first

t hrough hole 112 extendi ng between the circular cave 111 and a top is
surface of the case, ,and a_second through hole 113 extendi ng between the
circul ar c%\?@sgﬁﬂl%%%g%ﬂi s insubstantially sepal thea vedumenaf theal (1, 1A
1B) in the hopper 101 is supplied to the first through hole 112. The

col umar rtt ITQQ@WQUPBPZttEBIrYS%W&J- alde resin materipesvpplied intor st
position ere the first through hole 112 comes into a registration 20
with the Measyrng 2101921,2261 rgghh the, firstthrgygh hedie 4 12egbthe figst ti on
where the second throu hole 113 cones into a . registration wth the
measuri ng RBFRIONLLS %%Eenﬁdﬁ@ Q 8wpplying ggctign Tfthrgugh doe geepndat es a
_rotary actyator . for . r ting, the columar rotor 120. The_adjusting unit
adj usts th TBH&htﬁB]ﬁP gh tbﬂé%‘é&@@ﬁ‘ﬁlﬁg ﬁ%@@lmQaQWE%LZQHQtth@ neasuri ng
space surrounded with the inner surface of the circular cave 111, the
inner wal | SEONHRO{HARring hole 122 and the w . -17 neasuring pl unger
123, is substantially equal to a volunme of the required anmount of the
resin material. The resin material supplied into the neasuring hole 122
through the first through hole 112 at the first position is transferred to
t he suppl ying section 105 through the second 5 through hole 113 by the
rotation of the columar rotor 120 to the second position. 10
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forming a nolded article froma s powder-Ftidke [esiy material (1, 1A 113)

conprising: 5 an upper nold (20,: 20A; 20B);: a liower nold (10, 1 OA 1 OB)

- having a cylinder (11, 11 A 11 B};**'heatg n§ neans for heating said upper

nold and said |l ower nold; a plunger (30, 30A, 30B) slidable along an inner

wall of said cylinder, said resin material being charged into a space

surrounded é idio inner wall of said cylinder, said plunger, and said

upper nol dcm Md at the opposite side of said plunger; a nold cavity

(2, 2A, 2B) fornmed in a configuration of said nolded article between said

upper nold and said |lower nold; a runner (12, 12A, 21 A 12B, 21hB) 4

connecti ng, between said. nold 15 cavity and said ace i.nto.which sai

resin rratg i f@%naﬂshfgl&g aaﬁara%%rr%aﬁgn(gz@m(?l;fecgaﬂ,lgl%zﬁp%am e

bet ween a cl os rp]gﬁition of = sai where said resin material charged
|

rynne
into sai d BP¥. Srr§§§b31%§”&1iévﬁrﬁmiBafcosmpﬂlsblll&hger whi | e b](cai ng .
i ndi tly heated b ' eat | means, and an open position of sai
‘IrznlnrerG,CS \/\%%‘Fé‘pé’:ﬁrdn%ééﬁhg@g}@m&@gi)él in a substantially nelted state is
ressed and,supplied.to.said cavity by.a further % t of said
.BI unger. 22 lqﬁ%?n‘ﬁpgﬁi r(@%@&é%af@ﬁé?"éeg QSK'!IFP R @Hailrﬁn& T\i%gﬁei n said
upper

- 15 20 25 . -18 CLAIMS 1. A resin nolding apparatus for

heating means for heating said upper mold and said lower mold;
a plunger (30, 30A, 30B) slidable along an inner wall of said cylinder,
said resin material being charged into a space surrounded with said

10 inner wall of said cylinder, said plunger, and said upper mold disposed
at the opposite side of said plunger;
a mold cavity (2, 2A, 2B) formed in a configuration of said molded
article between said upper mold and said lower mold;
arunner (12, 12A, 21A, 12B, 21B) connecting between said mold

15 cavity and said space into which said resin material is charged; and
gate means (22, 27, 35A, 22B) movable between a close position of
said runner, where said resin material charged into said space is pressed
by a movement of said plunger while being indirectly heated by said
heating means, and an open position of said runner, where said resin

20 material in a substantially melted state is pressed and supplied to said

mold cavity by a further movement of said plunger.

2. The molding apparatus as set forth in claim 1, wherein said upper
25 mold (20A) comprises:

a second cylinder (22A) having a lager diameter than said cylinder



- 25 nold (20A) conprises: a second cylinder (22A), having a |ager diameter

than said cylinder .. .. .. . .2.:+19 (i1*:Ar.0of said lower nold (1 QA),

sai d upper mold di sposed on sai & _1gder; rmlid:.s.tich that an inside of said
second cylinder is joined with that of_ﬁgaJd cylinder; a second plunger
(35A) acting as said gate nmeans which is slidable 5 along an inner wall of
sai d second cylinder, said second plunger naking the close position of
said runner_ (21 Af) when being pressed against said |ower nold;, pressure

| oadi ng nebhkAd & saig lpwer maldad GA),s3aid uppenmaqldudigeosedomsaidai d | over
nmold to press said resin material  (1A) between said, 1o plunger and said
second pl ulgEer meldswel thayaniaside of spadiserondarylindenis joined; wathd
pressure rel ease nmeans .faor renoving said | oad applied to said second

pl unger, s Qi%fg%%ﬁid‘:)b]llndgéér maki ng t he open position of said runner when
bei ng spaced away fromsajd | ower, nold. 15 3. The nol di ng apparatus as set
forth in ctaerPnd plaesr{3sh hagting ageaikgate maansawhieh 1&s§1|dadvéeb| ock
(27) which is slidably supported in a _direction of crossing said runner
(12), sai dalangangngsek wal iw‘gsaddtFrﬁqm‘gimcybmd@reswmemcbpdmngern a

| engt hwi se direction of said runner, and wherein the gpen positiogon of said
_runner is BEkdnadhegloseeution g Sa@é@knﬁé(%ﬂéﬂhﬁns]%ﬂlﬂgdpﬁeé@@don of
crossing said runner .such th?é said through hole comes into a registration
with sai d #gast sapg lower mold; -

pressure loading means for applying a load to said second plunger

toward said lower mold to press said resin material (1A) between said
10 plunger and said second plunger while keeping the close position of

said runner; and

pressure release means for removing said load applied to said second

plunger, said second plunger making the open position of said runner

when being spaced away from said lower mold.

15

3. The molding apparatus as set forth in claim 1, wherein said gate
means is formed with a slide block (27) which is slidably supported in a
direction of crossing said runner (12), said slide block having a through
20 hole (28) extending in a lengthwise direction of said runner, and
wherein the open position of said runner is obtained when said slide
block is moved in said direction of crossing said runner such that said

through hole comes into a registration with said runner.

25

4. The molding apparatus as set forth in claim 1, wherein said gate



- 4. The nolding apparatus as set forth in claim1l, wherein said gate .. .
e et TTe TN e 0 et0.420 neans is formed with
a pin (22) proj ectable into said ¥uinel (.152.):..:52 The nol di ng apparatus as
“set forth inclaim1 conprising a carfrisge’ 5 vessel (101) for storing
~therein said resin material (1), support neans (102) for detachably
supporting said cartridge vessel, neasuring neans (104) Bor nea;grlng a
requi red anount of said resjn material supplied, from sand cartridge _
vegsel, anal%pusyf%méwlibapﬂb@%h@pﬁmq{gblmmtqwsﬂimumeam@mt. of said
resin material into said cylinder (11). 10 6. The nolding apparatus as set
forth in claimb5, wherein said neasuring means (104) conprises: a case
(110) having a circular cave (111), a first through hole (112) 15 extendi ng
between said circular cave and a top surface of said case,dand ba second
t hrough hole_ (113) extending between said circular cave and a bottom
surfage of D s & mg}n&ap@ar@wnametefm&h ip1g9lapm baiodnpaltsmg(@gear)tmﬁ@gl
being supplied.tq said first through hole; a columnar rotor (120 aving a
“peri ghér gPV%fiﬁefl éﬁ@lslfgi)st%mﬁet greirgaid resip matcﬁab(limum@r_taﬁeaalsd
circular cave nd . a asyring hole (122 formed in said periphera
.surface, s 'sz)cg?ru‘ijrﬁm%ﬁ%%@%ﬁ%\&‘iﬂ%‘&ﬁrldﬁﬁbﬁ&eﬁdmﬂl_ﬂgénga(lm
between a fjitst.position where said first through hole cones intg a
regi strat &H’r@ for meaguping AreAyiresl amoynt %PS% mrdnpssteniahswpehiedsai d
hol into 25 registration with said neasuring hole;
second thrﬁ%%‘ sand cartri Sgel Vesse?, and su ps[y means (105? for supplying thg
required amount of said resin material into said cylinder (11).

10

6. The molding apparatus as set forth in claim 5, wherein said
measuring means (104) comprises:
a case (110) having a circular cave (111), a first through hole (112)

15 extending between said circular cave and a top surface of said case, and
a second through hole (113) extending between said circular cave and a
bottom surface of said case, said resin material (1) of said cartridge
vessel being supplied to said first through hole;

a columnar rotor (120) having a peripheral surface (121) to be fitted to

20  an inner surface of said circular cave, and a measuring hole (122)
formed in said peripheral surface, said columnar rotor being rotatably
supported about its axis between a first position where said first
through hole comes into a registration with said measuring hole, and a
second position where said second through hole comes into a

25 registration with said measuring hole;

a third plunger (123) slidable along an inner wall of said measuring



~a third plunger (123) slidable along an, inner wall of said neasuring

hol e; nmeans for adjusting a positton:o?xsau d.s*hi td plunger such that a
measuri ng space surrounded with sal d’i nper.:sd;.f:aée of said circular cave,
“said inner wall of said nmeasuring hol'® apgd-Said third plunger is 5
substantially a same as a volune of the required anount of said resin
material; and wherein said resin material supplied into said neasuring hole
t hr ough s€i gehfi rst through hole at said first position of said columar
rotor is PPHnsferred to said supply means (105) through said second

t hrough hol e by P rot.ation of sai.d columnar rotor to said second position.
15 meauns for adjusting a position of said third plunger such that a

measuring space surrounded with said inner surface of said circular

cave, said inner wall of said measuring hole and said third plunger is
5 substantially a same as a volume of the required amount of said resin

material; and

wherein said resin material supplied into said measuring hole through

said first through hole at said first position of said columnar rotor is

transferred to said supply means (105) through said second through

10 hole by a rotation of said columnar rotor to said second position.

15



