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Resi n Mol di ng Apparatus Thi s nonprovisional application
i s based on Japanese Patent Application No.

2005- 124993 filed with the Japan Patent O fice on Apri
22, 2005, the entire contents of 5 which are hereby

i ncorporated by reference. BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to
a resin nolding apparatus that forns a nol ded product.
10 Description of the Background Art Conventionally,
resin nol ding of a nolded product (for exanple, a
substrate to which an electronic conponent is
attached) has been pRefinMadingiAppamtusesi n nol di ng
apparatus (hereinafter sinply referred to as "an
apparatus" al so). The apparatus includes, as shown in

Fro i e G en AR e SR et ittt RBfopfon .
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fixing ne ottom dis ttached to the top

whith aroherébyipvabbatetetipeferenidae fi xi ng mermber and the
novabl e menber are supported by a post. The fi xing

B ieR OUND OFeBHEJNVIBNPE3N . The novabl e nenber is

t he upwar d/ downward direction along the post
F@ %fdtg?r WUt hani sm Thus 20 the novabl e nenber

movesho ﬁ?%éjﬂt HveRHEY rdidt ﬁlﬁ 'rﬁﬂl H@E’%ﬁ_hﬁgﬂ forfs! a\’rﬁolded

nmechani s two sets O I|n two sets
pfduti. Nk mechani sns are connect ed to the bottom face of
the centr al éJortl on of the nobvabl e nenber.

Dagasiptioh egthe Backerowpd &t e nenber noves in the

p dovvnvvar di rection hy s of
rrechaﬂ:/c’EYFémBEﬂ FFQma‘HBldE% adn nﬂgec{ @rgdp(ﬁ% eexampfe a substrate to
\v
e o e T
apFaias hﬁ’iﬁﬁhﬁeheintplmre@éﬁbdl@tdsdm m;c;iamuaraa;o)cl anped. As a
result, the bottomnold is warped upwardly in a convex
mannef he 7ppasatus inshidss s Ghowb] apmgatgpt aying-Gperhiyed,

8%9859 a%l )ﬁ Flghg) aqu léj afd" e(lj b(t)t{]oem fmo)f& Pa%mg to the same. The top

mold is attached to the bottom face of a fixing member. The bottom mold is attached
to the top face of a movable member. The fixing member and the movable member are
supported by a post.  The fixing member is fixed to the post. The movable member is
moved in the upward/downward direction along the post by a drive mechanism.  Thus,
the movable member moves toward or away from the fixing member. The drive
mechanism has two sets of link mechanisms. The two sets of link mechanisms are
connected to the bottom face of the central portion of the movable member.
Accordingly, the movable member moves in the upward/downward direction by the two
sets of link mechanisms bending and expanding.

In the conventional apparatus as described above, the drive mechanism pushes
up the central portion of the movable member when the top and bottom molds are
clamped. As a result, the bottom mold is warped upwardly in a convex manner. Thus,

the bottom mold pushes up the top mold.  Accordingly, the top mold and the fixing

-1-



10

15

20

25

I nmenber are warped upwardly in a convex manner. Here,
if the top nold deforns to be in a warped shape
corresponding to the warped shape of the bottom nold,
no gap is created between the top and the bottom

nmol ds. Thus, resin is nolded wthout any resin burr. 5
In the conventional apparatus as descri bed above, when
a nol d-opening operation and a nol d-cl anpi ng operation
are successively conducted, the novable nenber is

war ped upwardly in a convex manner and returned to the
original state. Additionally, the novable nmenber and
membeg pearned hpwirdln inreonve watner.nt Here( ffithetdpj rmldtdefb)'ms to be

B TN IR T

cRANAY & 18 to V“{Hdctﬂﬁ_hﬁtz&hgra 4;l§1 ' Ha %hnﬁstmbﬂga without any

connecti on portlon |C|en pus

resannet. be provided fromthe drive nmechanismto the
rmvabl e menber and to the bottom nold. Thus, the warped
shape In e coneergiopalmpparatuscis deseribed alidve, wben mmoﬂﬂ}bperﬂng

AT S R e T rtlaa mpgable
n{eﬁﬁét fs’wapgtl:& ngﬁ\w{rﬂ@ﬁﬂ tajcli_?m é){lﬁ&tﬁle%)&gd d&ﬂﬁnedrﬁutﬁﬁ ofig {the.

Additabitythd sovatemeabaoindahé BevaResAnBRASEE BRI, oﬁﬁapl em
and its object is to provide a resin nolding apparatus

(ﬁmérJ@tnFﬂdf)or refone, @f conaedtionipertion betwesnethe mtosdble 2ember and the
d MVARY OF THE | NVENTI ON A resin | di g appar at us
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nethangsiech the nbiable wieniBRRd tcpih@\bbﬁSﬂll rﬁ&HOWI‘hﬁﬁ tn@watﬂea shape
menber; a drive nmechani sm noving the push-up menb

of hrdep meddhandathat of the beitom:mald do aopeorféspanditceedch |0|tlter That is,
e AT, 00 05 0 e e
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] Ol nt o the nbv msnber menber
and t Tee presbntlipvention is made to solve thc above-descnbed problem, and its

object is to provide a resin molding apparatus wherein formation of resin burr is

prevented.

SUMMARY OF THE INVENTION

A resin molding apparatus according to one aspect of the present invention
includes: a fixing member to which a top mold is attached; a movable member to which
a bottom mold is attached; a push-up member provided below the movable member; a
drive mechanism moving the push-up member in upward/downward direction; and a
flexible joint provided between the movable member and the push-up member. The
push-up force of the drive mechanism is transmitted from the push-up member via the
flexible joint to the movable member. Thus, the movable member and the push-up

member are not rigid-jointed (fixed-jointed), but rotatably connected.  Accordingly, a

.
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menber are not rigid jointed (fixed jointed), but
rotatably connected. Accordingly, a 2 connection
portion between the novabl e nmenber and the push-up
menber is not damaged by stress concentration due to
the warp of the novabl e nenber. Therefore, the top
nmol d can always elastically deformso as to correspond
to the bottomnold. As a result, creation of a gap
between the top nold and the bottomnold is prevented.
5 Thus, formation of a resin burr is prevented. The
flexible joint may be made of a spherical nenber. The
CRRAESHPR PRIIPD detwaen yheympuabde membet andllthe pash-uphmember is not

S o A A ki e
tROBH HRAEch Bual OOl 88rm SBRSY ERte IS d Boddh bS8 As

, Stress concen on at a connectl on po

atresultD cieattonaf Pgaf beteerby abp foltbdHdahe bSttdth @D G evented.
while the structure for transmtting the push-up force

Ty dprmpasios nfia-repn hemrisepreventedhe novabl e nenber s
[ | LEi AL [ | di,ng .apparatus accordjng to

S nor b e SEib{8i05F man B8 piade of & P Rverieber: nih oysblg member
e - ' . . ¢ ; _

o 08 PIED & L ISR AR g s

The plshupp wedber map hacd gihetital dedd Mdt @MMhdghental tHWhich the
novabl e nmenber; and a drive nechani sm noving the

sphesisal pperearpefittedy  Thwaastrissiooworntratiodiat e coimestiofl pertion due to
fixin nber .and t he push-up nmepber each have a . |
the P iEe gl_f’t’%h?wﬁ@g%ﬁ B BFeventper GhIrihe SROR PEl apmising the
A : e
PRARu FRCh Bl e R Bl e R aull Aot 8 sBRll”
cl anpédresin méldmg dpparatusacdadingno arddther a3p&p opthR\BIeht invention

formation of a resin burr. 20 Desirably, the fixing _

1 &ra BHEE meEbpiionviiph Atemepeldis attathadca mowablemember to which
N .elasti¢ deformati on to nmaintai he sli dj

Bkl PR € atided s PuPReBRercRuee iAo Bes OL it o

nfdviaBlie BEEnitRF L dr@M d¥fve IndRARTisAREIi g@‘gﬂ &

slides in upwar d/vgommmgﬁl(sj di réc%lﬁgggal nglet gblgost

upartd/dowmematd dinectidre (fhedixiiigiaemberand tih pushiupanemBdruach have a

the sliding resjstance between the post and the novable
siretBEsy attainingelastiodefarmgtion gmprsaeni@ gap froebeing ereateddgtween the

top mold and the bottom mold when the top mold and the bottom mold are clamped by
the drive mechanism.  This also prevents formation of a resin burr.

Desirably, the fixing member and the push-up member each have a structure
attaining elastic deformation to maintain the sliding state of a sliding portion of the
movable member and a sliding portion of a post when the movable member slides in
upward/downward direction along the post that extends in the upward/downward
direction. Thus, the sliding resistance between the post and the movable member is
prevented from being further increased.

The foregoing and other objects, features, aspects and advantages of the
present invention will become more apparent from the following detailed description of

the present invention when taken in conjunction with the accompanying drawings.
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The foregoi ng and ot her objects, features, aspects and
advant ages of the present invention will becone nore
apparent fromthe followi ng detail ed description of

the present invention when taken in conjunction wth

t he acconpanyi ng drawi ngs. 3 BRI EF DESCRI PTI ON OF THE
DRAW NGS Fig. 1 shows a resin nolding apparatus of a
first enmbodinment in a nold-open state. Fig. 2 shows the
resin nol ding apparatus of the first enbodinment ina 5
nol d-cl anped state. Fig. 3 shows a resin nolding

apparatus of a second enbodi nent in a nol d-open state.
Bﬂlgf DEW OREOF d3HE DRAWINGSappar at us of the second
enbodi

ina nold 10 Fi 5.is
oni ar G hahats Bres wabREAPARI S S irgh ebasiierd i & rold-open
di ng apparatus of the second enbodi ment, wherein a
I Xi ng menber and a push-up nenber are marped In Fig.

5, theigrarsheds thedesls motIBE appangtu P bSihe Gibst FRIBEIMCRE f a
exagger at ed by dashed Ilnes for purposes of clear

mjold- glgmpad Stafe. 15 DESCRI PTI ON OF THE PREFERRED
ENBQ)E Inthefolﬂ#owng, referring to th
dr awi hifs > SEOME&iresIhBPWingRPRBfAcRldssepond PSRt e & rapld-open
s%%’s present invention will be described. First
podi nent First, referring to Figs. 1 and 2, a resin

nol di B, arsnawm&e&%oﬁdlﬁg eppiRAthiebf théQedoRl Rbedinkéht &Pa
o&;ﬁpar atus 100") of a first enbodi nent of the present
m

ellamp@dlst&tdl be described. As shown in Fig, 1,

appar 3 .100 i ncl des a nold 1 of a two-piece
struc L& is %mlergf Migw of a pibstaptiad part of theg egip maldinggpparatus of

|d.,2 h
RO o AR ertn 4 g Rishofr it it Rt affirped
I1Bigd 5f e Gvatged fixing member and push-up member are exaggerated by dashed

lines for purposes of clear illustration.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following, referring to the drawings, a resin molding apparatus in
embodiments of the present invention will be described.

First Embodiment

First, referring to Figs. 1 and 2, a resin molding apparatus 100 (hereinafter
referred to as "apparatus 100") of a first embodiment of the present invention will be
described.

As shown in Fig. 1, apparatus 100 includes a mold 1 of a two-piece structure.
Mold 1 has a top mold 2 and a bottom mold 3 facing to top mold 2. Top mold 2 has a
top mold face 13, and bottom mold 3 has a bottom mold face 14. Top mold face 13
and bottom mold face 14 contact to each other in a mold-clamp state. Insidemold 1, a
molded product sealed by resin is formed. The molded product may be a substrate to
which an electronic component sealed by resin is attached, for example.

Although not shown in the drawings, mold 1 is provided with 2 mechanism for

-4 -




10

15

25 and bottom nold face 14 contact to each other in a
nol d-cl anp state. Inside nold 1, a nolded product
sealed by resin is formed. The nol ded product may be a
substrate to which an el ectronic conponent seal ed by
resin is attached, for exanple. Al though not shown in
the drawings, nold 1 is provided with a nmechanismfor 4
heating nold 1 to a prescribed tenperature. Mld | nay
have a three-piece structure instead of the two-piece
structure. The three-piece structure refers to a
structure having an internediate nold between top nold
heating anddéd tte mpsescabes tepperature nalylald | graythaue e (hsee-pigee structure

R AR R L
hWirlﬁé‘ad"B'té?ﬁeriﬁieerﬁélﬁ betvhdER thP fold PRAPYSESM Wi¥id §P! d

release characteristics are 1 nserted between the nold

f acesMuidl | neayrtecbitesiype fStdontudtingtthasfer moldingl oyt deddodting
the type for conducting vacuumformng in a state where

cempregwapn metdingen Rusthend] may beoef the typsdvibowhishretedse filme for
.14 is al ed by a sea{ nmenber. A conbi nat ihon ?‘% such g
impiPUiRg Hhe O S Bleash ARG ST S ATE insertes BwesR b Pl fasgt ot

c%?@b{ résie ! USiR ARY%ed Mol F?rltag'_b%%{*itﬁe Qg@f‘dii’coﬁéﬂfctﬁn %a&lu‘ﬂi fe'dr?ming in

ondi ng substraté, a chip substrate, and a wa

astbsivhereehe gap tidiween fopenslbh&e 16fand tbbRomuhsl faject ata yedled by a
any shape including a circle and polygons. The nmateri al

sepl member. s ub sombinatiomef sueh mejd struniires may ba employed.,

pl ast i C nm c | ass, .apnd any. other .nmter,i al Resi n
o t ndiEIONSRTOHCY Ry oliie g pratey Siee Redtdiirhas a3xye
bQﬁdiﬁQRlb@fr?atteyPﬁi L&Eh Qubsirh@UA A Rafef Sitera@l 2RUKALLCthe shape of
resin, and powdered resin. As shown in Fig. 1, in

tienmbstadtel aj B0 any SipEicthding § ciadlé M?&ygcﬂlst hehé aiatepial of the
face of fixing nmenber 4. Bottomnold 3 is attached to

sulistrateopayt becanytfingysuetbisemenalyiplastis ceramii ighags, randisay othesmiterial.
mavabl.e menb

r 5 are supported by a plurality of (in. . .
KA 35 L Batonsl of the oS TbIB pognetm b5 tgelet type iy liquid

I r@mﬁ Aan slide in 20 the
rﬁyﬁﬁgﬁggﬁe&ggﬁ& rect Feéiﬁreglﬁbng posts 6. Moyvabl e nenber

5 i s pBwiewhYn Bigi Yen a?pmblﬁ@ilsm t6p mdd £ heatbehédro thabdetton face
the central portion of novable nenber 5, a push-up
ofrfiKipg megnties 4c oBattemanoldids attached tp the tpp face of mavible mpespber 3.

FY\)QrEgdrsnémgclere }ﬂ?(l r%oba?oilenrtner%bcierSS are supported by a plurality of (in this case,
four) posts 6.  Fixing member 4 is fixed to posts 6. Movable member 5 can slide in
the upward/downward direction along posts 6. Movable member 5 is moved by drive
mechanism 7. To the bottom face of the central portion of movable member 5, a
push-up member 8 is connected via a flexible joint 9. In other words, flexible joint 9 1s
interposed between movable member 5 and push-up member 8.  Thus, push-up force of
drive mechanism 7 is transmitted from push-up member 8 via flexible joint 9 to movable
member 5. Accordingly, a crack does not occur in a connection portion between
movable member 5 and push-up member 8 due to stress concentration therein.
Additionally, drive mechanism 7 is capable of moving only movable member 5 along

posts 6 in the upward/downward direction without moving fixed member 4.
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i nt er posed between novabl e nenber 5 and push-up nenber
8. Thus, push-up force of drive nmechanism?7 is
transmtted from push-up nmenber 8 via flexible joint 9
to novabl e 25 nmenber 5. Accordingly, a crack does not
occur in a connection portion between novable nenber 5
and push-up nenber 8 due to stress concentration
therein. Additionally, drive nechanism 7 is capabl e of
novi ng only novabl e nenber 5 along posts 6 in the
upwar d/ downward direction wthout noving fixed nmenber
4. 5 As shown in Figs. 1 and 2, drive nechanism 7 has a
pl ur ahs showd indegs 1aind @, drivérinechaniase] hasvaopleratity affspts|afifia this
mechani snms_ 10 (1 Oa, 10b). Link nmechanism 10 has two .
CAF R Seh o episers 0 108 JOR). Tiek mgehanisiLO Bagrhwvo tinks

A 3o Al B o o e
ireo¢ b BEI8eht & Sitdven RIEQYNL irﬂl t6iBlangé in® iﬁ%nd&yﬁﬂm%ﬁown in Fig. 2.

nmechani sm 8 and novabl e nenber 5 can nove in the
Thysp@uosh-cip weokenitm 8 andnibivable mmberS cachave mrheupward(dteeward
a drive_source 11 having a cylinder and a notor, agéj a
diseegion 2 Diriye pechanism 4 inchden a driyasourge Af baving acKingenapd g motor,

S BRG0Py 8 B
gaperical 10 seat 5a of novable nenber 5 and into a

hem spheri c spherical seat 8a of push-up nenber 8.
Fl exi Blegibjegjoint 99s & splerica mvanber aad §tred intog hgrasspheanp spberal

of drive mechanism 7 to vabl e menpber 5. wever
s§af axohmevalle memberisaad R QEP@HBWF ericat seag%w%ﬁ’wédlpoy

o} ] . - - .
oBp8 B, LIRS RSP haiEfl RATRRFY G arve mectanisn
798 Rvhbie imengt 552 HRlwel/Be flBaVIa hbift BHdaTot randisit fdhRRht cal

15 seat 8a of push-up nenber each slides on flexible
gerrirated by a Prarp of sovalde membedS tropusheuproembard: e Specifically, when

connectigon portion _betwee ush- nmenber 8 and_noyab)] e.
LR T e B Y §5°§@F&9¥§&6M§F&?ﬁa¥wﬁemal

AR5 QUL Bl e BB OB 9, SHESFELSAols o

cBndeBitateart aRPnRERIBE bortidd Gatvasen push-§6 nlember dendeiovatile tnember 5
narrow width, a pin-like nenber, and a seismc

viheoImzrviable rasnber 4 dlebms.ubBecordinglyethe teoupleaferackigeneraipe at the
cgggccgoggé%on% x?ct)telm%tre : a&ttig BQ%& %}llz% ﬂse}cigfél}gigf 9 ?n%y be any member
such as a disc-like member of a narrow width, a pin-like member, and a seismic isolation
stacked rubber wherein a plate-like rubber and a metal plate are alternately stacked, so
long as it can transmit the push-up force of drive mechanism 7 to movable member 5
without incurring stress concentration at the connection portion due to the warp of
movable member 5.

Next, an operation of apparatus 100 is described.

First, when top mold 2 and bottom mold 3 are open, drive source 11 moves
downwardly. Thus, link mechanisms 10 (10a, 10b) are bent inwardly as shown in Fig.
1. Here, fixing member 4 and movable member 5 are in parallel to each other. Top

mold face 13 and bottom mold face 14 face to each other with a prescribed space
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long as it can transmt the push-up force of drive
mechani sm 7 to novable nenber 5 w thout incurring
stress concentration at the connection portion due to
the warp of novable nenber 5. Next, an operation of
apparatus 100 is described. 25 First, when top nold 2
and bottomnold 3 are open, drive source 11 noves
downwardly. Thus, |ink nechanisns 10 (10a, 10b) are
bent inwardly as shown in Fig. 1 Here, fixing nenber 4
and novabl e nenber 5 are in parallel to each other. Top
nol d face 13 and bottom nold face 14 face to each other
beitniern thepr. e Fhath bepimelslefees B3 wrut bhodtom triokhfac8b4 Aret hosizomtally held.

G TR NI I T
dAPd e lemﬁl’%g&%%ﬁﬂg Fl.iol¥l§ r'«}litgﬂj &€ i’hl}sﬁsﬂ}ﬂ{ gécmsqloyar

along a rail mechani s are extenaed

ekténdeden tivepvwelrdidoineadl dlirdcaet.i OAs a'f‘@uﬁh%@ﬁui { meribei 8- mBves
menber 8 noves 5 upwardly. Movabl e nenber noves

upwerdivdl WMavabtemembersS Bovesapwraddinglopg poststomArodbdiglylbettom
R i oo A et S § 3R

' f I : 4d. 3.1 ]
RRlTAGEL So0TB i . TRBRele S A b 8 B 25 bl

nfdid ye nmechanism7 is 10 exerted on fixing nenber 4,
via push-up nenber 8, novable nenber 5, bottomnold 3
and t bpthembdv2desésbed claapéd statej pushgiprfordeent déive sevkanid 7 is

in e{'a convex rmgner. .Here, novable nenber 5 .is vvart{Jed

ekRIt r@@@%ma@ ¢1oh ot Brshop membas &y mevable megbepg) bottary mold 3
r rds, . fixi er nd nmovabl e nenher 5 are

o O s L R e TR S BRURCaE ere

movable hehbeP3ts amg;e@ by pd%ﬂiutptfﬁrcflefﬂﬁde RRENSGH 7 aPwen! din

2 and bottom nol 3. It is therefore desirabl e that

ottee waadsp fding tneeneben t and wedviable meamiber 5%re wagded n thelsape direction

corrgsponds to that of fixing nmenber 4. Accordingly, in
('éfﬁ’baé l¥icg8ve¥)0 of the present enbodiment, fixing nenber

4" and 1R K BRE TS TRE miRt A6Eod 3SR BB webh [d}mbii FER%R i mold

3. Itis therefore desirable that the warped state of movable member 5 substantially
corresponds to that of fixing member 4.  Accordingly, in apparatus 100 of the present
embodiment, fixing member 4 and movable member 3 are the same in the thickness in
the vertical direction. More specifically, fixing member 4 preferably has substantially
the same size, shape and rigidity as movable member S has.

As movable member 5 and push-up member 8 are connected via flexible joint 9,
a crack generation in a connection portion between movable member 5 and push-up
member 8 is prevented by the function of flexible joint 9 even when movable member 5
is warped greatly by the pressure of drive mechanism 7. Thus, when top mold 2 and
bottom mold 3 are clamped, and fixing member 4, movable member 5, top mold 2, and
bottom mold 3 are warped, top mold 2 is always warped so as to conform to the warped
state of bottom mold 3.  As a result, generation of a gap between top mold 2 and

bottom mold 3 is prevented.  Accordingly, generation of resin burr is prevented.
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the vertical direction. Mre specifically, fixing
menber 4 preferably has substantially 20 the sane size,
shape and rigidity as novabl e nenber 5 has. As novabl e
menber 5 and push-up nenber 8 are connected via
flexible joint 9, a crack generation in a connection
portion between novabl e nenber 5 and push-up nenber 8
is prevented by the function of flexible joint 9 even
when novabl e nenber 5 is warped greatly by the
pressure of drive nechanism 7. Thus, when top nold 2
and 25 bottom nold 3 are clanped, and fixing nmenber 4,
nmovabNextyé reser meldingprogeds¢orductsiiiwith appasatusbd@lis3lessribed.

e e bR a i Bt A R et B o R0V g
1 SPAGIR OO 1 3eDBRARMNGRI BB 109h f st flerc % HBR 7R0d

IS prevente Accordi ng generation o rr

bosorp e Blaedlopeh. Nexdditichallg Sl rasifiatériid isReORSigs a ponfified th
wi th apparatus 100 is described. Wen apparatus 100 of

bettem pradd ént enbodi nent is used, first, as shown in Fig.

1, | d d [ b, ld f 4 i

2 of o SBree PRl oSS aRetrt Mo urds oo T
wEtlol RS froglef SHNTRIGIUR,  MoBle ARTHAR Bolupyardly

aldhg pestsecC halers BorttoMmeld JuRvadsdipwasdipagweri | 15,
vvhereg?/ push-up nmenber 8 noves upwardly. Movabl e nmenber
sx

5 nov mm{aqu/facaﬂb@.ltpbeﬂtmn @noltHéace 14bolnt otemwbrils3apparatus
ves u rdly, as 1. Next, top mpld face 13 abyts
158 eaiginthi PamPSE alateshopin ipFige 2. wblets ahngEAtat LD, pagh-gpfprce of

S -t :
SIS HHAD £ gt py
riehrdBS M Yot Reh ield 3 XnBGopRIBRET. 4As ¥ ré&uRUShng! eBBDLIs Warped in a

]

novabl e nenber 5, bottomnold 3, and top nold 2. As a
comsyIntannés. x iHeye meoiable Membeneis parpédnina coovexwmannen norforming

re, novabl e nmber 5.is warped. .in a conv manner, .
t"gﬁﬁfCSPYﬁ apg gt A8 pISAMPEL A s hABROTENSlY; tapiRelfeip Barped in a

cOReR nPinRE 3% qfsttBQoﬁ%lrlg t6 thScHREP %ﬂp@f l?ot%;gq @gﬂi" X manner

SO as to con orm _ he ‘convex war 0 mnpld 3.
Next , Nast, abevdivh Ih Fip R, adlurzeP Inihe @bt isprésbél RQhe btate where top

pressed in the state where top
mold 2 and bottom mold 3 are clamped. Thus, molten resin is introduced into mold 1
through resin passages respectively provided in top mold 2 and bottom mold 3. Itis
noted that a not-shown resin introducing mechanism may be of any type so long as it can
introduce molten resin into mold 1.

Thereafter, molten resin is cured inside mold 1. Thus, the molded product is
completed. Next, mold 1is opened. That is, apparatus 100 enters from the state
shown in Fig. 2 into the state shown in Fig. 1.

When opening mold 1, in apparatus 100, drive source 11 moves downwardly
aiong rail 15. Thus, link mechanisms 10 are bent, and whereby push-up member 8
moves downwardly. Here, movable member 5 moves downwardly along posts 6.

Bottom mold 3 moves downwardly as well.  As a result, fixing member 4, movable

member 5, top mold 2 and bottom mold 3 return to the initial state from the warped
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nold 2 and bottomnold 3 are clanped. Thus, nolten
resinis introduced into nold 1 through resin passages
respectively provided in top nold 2 and bottom nold 3.
It is noted that a not-shown resin introducing
mechani sm may be of any type so long as it can 20
introduce nolten resin into nold 1. Thereafter, nolten
resin is cured inside nold 1. Thus, the nol ded product
is conpleted. Next, nold | is opened. That is,
apparatus 100 enters fromthe state shown in Fig. 2

into the state shown in Fig. 1. Wen opening nold 1, in
stafgparlaeipsftan the meldedprodueicie removed\iisyn Hotipmanald . 25

o " R o b SRR 0 R St TH
le.: t :
SHERNE sl FOR A, SpIRAEE o OB Hforie\Pher R oy of
appaxitses TOUREY infogrdiBY MAY Be eABIHYed. S, top nold 2 and
ottomnmold 3 réturn to the initial state fromthe

war pelecoidimaltaelimatier eaf t er, t he nol ded product is
renoved frompottogmnold 3. Wiile the resin | dj

appar Newk refemungite Figsd3 1y 2 sesiy W@ld@ga@ﬁam&%oolr@ereugﬁer referred
. i | dj : :
R Brysaphn TR 00 RNALYS Bl SoTRHLE B ALY e
ey be TREBIr@Mt e’ and opRABH cErRRCGhSBINg aXhtus 28D theereldnt

Figs. 3-5 a resin nolding apparatus 200 (hereinafter
embbdimestare tsobshantiabipjslantataliso 1O6¢ df afpacatsebthof therficstienmbotliment.

TN T NN Y S ARG
G5y SRR P50 B BB 100 SR Bhodhmens v

n@pg@feggaﬁgd.y, in the description of apparatus 200 of the
present enbodi ment, the structure and operation
si m | Resinendldiog epprratappe® af the pt&@ntofmbddiméntisdifferent from

SRR N0 OBt o Fodiient GhiaLh B ORETPE B AR gicaly deforming
AT 00 ey AR e
elastically deforming is provided in place of fixing member 4 of high rigidity, and that
flexible joint 9 is not provided. However, a flexible joint similar to flextble joint 9
employed in apparatus 100 of the first embodiment may be provided in apparatus 200 of
the present embodiment as well.

Fixing member 40 of the present embodiment has functions as a member that
elastically deforms and functions as a member fixing top mold 2 to posts 6. However,
an elastically deforming member to which top mold 2 is attached and a member fixing
the elastically-deforming member to posts 6 may separately be provided so long as the
elastically-deforming member is connected to the central portion of top mold 2.

In the present embodiment, as shown in Fig. 5, when top mold 2 and bottom
mold 3 are clamped, push-up force of drive mechanism 7 is provided to push-up member

80, movable member 5, bottom mold 3, top mold 2, and fixing member 40. By this

push-up force, substantially only fixing member 40 and push-up member 80 elastically

-9.
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15 is provided in place of push-up nmenber 8 of high
rigidity, that a fixing nenber 40 el astically deformng
is provided in place of fixing nenber 4 of high
rigidity, and that flexible joint 9 is not provided.
However, a flexible joint simlar to flexible joint 9
enpl oyed i n apparatus 100 of the first enbodi nent may
be provided in apparatus 200 of the present enbodi nent
as well. 20 Fixing nmenber 40 of the present enbodi nment
has functions as a nenber that elastically deforns and
functions as a nenber fixing top nold 2 to posts 6.
deforev eAs a resulte ireatpheald 300dsfTthe piesant embbdimeho fising Cherhisgy 40
gfld 2 is attached and a nenber fixing t he )
apg pshiupnembertlntagh absork thearush-wip ferse oF therfisiye seqshznisra | A\by

DL deRioe it Tl ReeeBnPPan Fflor! PaRParRE RO RSt
pﬁerﬁ@n{bﬂdﬁﬁﬁt A, EmSM@F%-ug%MMO b@thﬁie&-byﬁﬁgz up

en top nold 2 and bottom are cl anpe pus

phsh-pefonde off drive mavhimesh e tdp picdy £ dad bbBowsdid 8re clamped,
menber 80, novable nenber 5, bottomnold 3, top nold
while Hheptheramembare Ao apt dgfornpyubstantiallyp u drccoslinghy, ewen if top mold 2

oGP oL Ry Goturd pehed id Kaciped ¥ irablr PR 200
e Y o TRA RO ety H A AR B3 rfhsp-up member

S0dbwenorechani sm 7 by neans of elastic deformation.

That is, as shown in Fig. 5 1in ag&arat us 200 of the
pr esehiovablssermhen s and ipubigp meniber 3@ alveaysidefosh so thatrergap ris

80 b fl b he. 5 h- f dri [
BB o B ot B8 G TR T
S T G B OB A e 0

elastivaliy defloym ap elree dheoarchngb@oitas!, mavableatdmib 6 rélatied togqussts 6 is
concentration at _a connection portion between novabl e
copshantly mpintained whte mevaklaimembesd mpyesalang pose Or . This, the state
5 d_push- def orm so

R Bn Tyl e 13 DB e g el B el
THRY i€ WhiRNHoPRid AempR ﬂméves“@ér%opo%ﬁ% ithd §8hd YrembBr {ddCihe

present enbodi nent, fixing nermber 40 and push-up nenber
pB¢h-up member elastically deform so that the sliding state of sliding portions 6b of

posts 6 and sliding portions 5b of movable member 5 is maintained substantially the
same. As a result, a state where the sliding resistance between each of a plurality of
posts 6 and movable member 5 is minimized is maintained.

Although the present invention has been described and illustrated in detail, it is
clearly understood that the same is by way of illustration and example only and is not to
be taken by way of limitation, the spirit and scope of the present invention being limited

only by the terms of the appended claims.

-10-
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elastically deformso that the arrangenent of novable
menber 5 relative to posts 6 is constantly nmaintai ned
whi | e novabl e nmenber 5 noves al ong posts 6. Thus, the
state 15 where top nold face 13 and bottom nold face 14
are horizontal is always maintained. That is, while
novabl e nmenber 5 noves al ong posts 6, the fixing nenber
and the push-up nmenber elastically deformso that the
sliding state of sliding portions 6b of posts 6 and
sliding portions 5b of novable nenber 5 is maintained
substantially the sanme. As a result, a state where the
VEHATI I8k ABMEDdSce bet ween each of a plurality of 20
posts 6 and novable nenber 5 is mnimzed is

mai nt ai ned. Al though the present invention has been

descri begdand [ Ill.ust rated | etail,.it is clearly
under $t oBd ¥R HOIIAG 2RPATRIUS élrbﬁg SRAPTSYEi | | ustrati on and
exanp I j . y of

i m té\fﬁ f{@ﬁ,ryﬁ e g&%ro Wh%gmsdg@gga(gfﬁtaﬁéc%?ésent

i nvent inwvable imtgnber (3)tt0Gvhichd Yothom ifeed (I&Zﬁﬂﬁt&hed;he
appended cl ai ns. T 1S CLAMED IS 1. resin nol di ng

appar apush-ypg o@mber Gproddedchelew saigd imnuyable mipmber 49); t o
whi ch top nold is.attached; a noyvahle. nmenbe 5
o o e e s PRt () mioi Sof P R IRb: (&) 3 A dbWhward

d &' ardd®) Pprovided bel ow said novabl e nenber (5), 5 a
rive’ mechani sm (7) noving said push-up nenber (8) in
upwar gdiideiblvieine (9)Proddéd stive@shimblabid Ble@beoishand 83id push-up
provi ded between said novabl e nenber (5) and said
membier (§), whereiser (8), wherein push-up force of said
[ s transmtted from said push-u

dri h 7) i :
10 R Cur? Igﬁ%éﬁ%da‘%'fb"efm@%ﬂﬁﬁfé G blﬁﬁ&anﬁr@}teégrogmd plish-up

=) . . ¢
RS Y i TR Pkl AP 2L
joint (9) is made of a spherical nenber, said novabl e
nmenber (g%@has a spherical seat (5a) that is

e

hem sgh sgsin molding appasatusd 1 §Phascowing toeainr], wherein
fitt egéid Ffllg%ble joint (9) is made of a spherical member,

said movable member (5) has a spherical seat (5a) that is hemispherical to
which said spherical member is fitted, and

said push-up member (8) has a spherical seat (8a) that is hemispherical to which

said spherical member is fitted.

3. A resin molding apparatus (200), comprising:

a fixing member (40) to which a top mold (2) is attached,

a movable member (5) to which a bottom mold (3} is attached;

a push-up member (80) connected to a bottom face of said movable member
(5); and

a drive mechanism (7) moving said push-up member (80} in upward/downward
direction, wherein

said fixing member (40) and said push-up member (80) each have a structure

-11 -
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5 said push-up nenber (8) has a spherical seat (8a)

that is hem spherical to which said spherical nenber
is fitted. 3. A resin nolding apparatus (200),
conprising: a fixing nmenber (40) to which a top nold
(2) is attached; a novable nmenber (5) to which a bottom
mold (3) is attached; a push-up nenber (80) connected
to a bottom face of said novable nenber 5 (5); and a
drive nmechanism (7) noving said push-up nmenber (80) in
upwar d/ downward direction, wherein said fixing nenber
(40) and said push-up nenber (80) each have a structure

attaididg elabticd ofbringatiohas prévented S4pRém dRingQredt@Metivedh @apPtop mold
from being created between said top nold 10 (2) and

(3 and std bovemmold (3 Byhethead ®i oldd) ansl sdid( tttomm molda(3] are

bot t mol q.(3 re. clJ.anped by said drive nmechani sm
CIE‘F???‘PQ?.' Sﬁ‘#]gr’\seeé’?&"%%éﬁg appar atus (200) according to
claim3, wherein said fixing nenber (40) and said
push-up nmenber (80) each have a structure attaining

el astyc Urd REMBhbIGH tagpm{qag@(bo) RoSdindi 1D @lasrh 3t Y/hedeird

sliding portion (5b§ of sai novabl e nmenber (5) and a

sl i di sagd paing membes60) ahd aaig pesh-16 )newtben(&a eakhnhavablstructure

menber. 5.(5). slides in_ upward/ downwar jrectiagn ng .
allaipipg plastic Qr’fzf?m@qﬁ@n te aitea 2 dmaétat%aaaﬁtﬁi}mm @463 of said
mVERE e ffder (5) and a sliding portion (6b) of a post (6) when said movable member
(5) slides in upward/downward direction along said post (6) that extends in the

upward/downward direction.
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