Resin Mol di ng Apparatus This nonprovisional application is based on Japanese
Pat ent Application No. 2005-124993 filed with the Japan Patent O fice on
April 22, 2005, the entire contents of 5 which are hereby incorporated by
reference. BACKGROUND OF THE I NVENTION Field of the Invention The present
invention relates to a resin nolding apparatus that fornms a nolded product.
10 Description of the Background Art Conventionally, resin nolding of a

nol ded product (for exanple, a substrate to which an el ectronic conponent
is attached) has been-performed with a resin nolding apparatus (hereinafter
sinmply referred to as "an apparatus" also). The apparatus includes, as shown
i n Japanese Patent Layi ng-Open No. 15 8-207051 (page 3, Fig. 4), a top nold
and a bottom nol d facing to th&esiaddoldifigeAnpaptusiol d is attached to the
bottom face of a fixing nmenber. The bottomnold is attached to the top face
of a novable nenber. The fixing nenber and the novabl e nmenber are supported

by a post. The Thﬁ('l}?%org@i%ﬁgl d.daifﬂif:ét?%%qsb el g JQﬁa?xtese ﬁ%g@@%ﬁ%ﬁﬁomer I's

noved in the upwar wnwar rection al ong the post rive mechani sm

Thus, 20 2005-10%28B lfded it elfe JapyePateot@ffite @b APy 2f 200, theerdtirk cogenmesber . The
drive nmechanismhas two sets of |ink nmechanisns. The two sets of |ink
mechani snihigh are heseldpewnorated bleraferenesm f ace of the central portion of the

novabl e ' vabl e menber noves in the
upmard/dgﬁﬁgggaigﬁﬁﬁgF&gﬁggﬁkphgﬁgagN sets of |ink nmechani sns bendi ng and
expandi ngFie@>fltRe thenigvent i onal apparatus as descri bed above, the drive
mechani sm pushes up the central portion of the novable nenber when the top
.and bott om nol dEhapresent irvepech redatenta essintmolting appatatus thatl fdrmsa werldedd

‘upwar dl y inda convex manner. Thus, the bottom nold pushes up the top nold.
Accor di ngP¥%¢the top mold and the fixing

10 Description of the Background Art
Conventionally, resin molding of a molded product (for example, a substrate to
which an electronic component is attached) has been performed with a resin molding
apparatus (hereinafter simply referred to as "an apparatus” also).
The apparatus includes, as shown in Japanese Patent Laying-Open No.

15 . 8-207051 (page 3, Fig. 4), a top mold and a bottom mold facing 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,

20 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.

25 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
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-1 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
bottomnold, no gap is created between the top and the bottom nolds. Thus,
resin is nolded without 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 warped upwardly
in a convex manner and returned to the original state. Additionally, the
novabl e menber and the drive mechanismare rigid-jointed (fixed jointed).
Therefore, a connection portion between the novabl e nenber and the 10 drive
mechani smrecei ves s%ﬁﬁss concentration, which results in a crack at that
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to each otieeted bétvadenithe toprardafe botte6mansldsl DEfueARIntiendiddd wihsutamg t he
bottomnold. As a result, nolten resin 15 enters the gap. Thus, a resin burr

i s fornmedraaintthirt. he nDIded product . The present invention is nade to solve
t he above- descr; ﬁ?éprobte and 6§Q$%§g Ls to rOVI g resin nol di ng
appaPat us wher ef h"FSPHRATGR c?fppf‘@gi‘srﬁs PFIOCE 200Y e VT 8dNC 'SP PSNIERRY OF THE
| NVENTI ONoferk @i Ehd@hfé'ldlglaﬁmﬁﬁfgr@ﬁe%m%%Q Eﬁidc@salaepy &ﬂﬁu&%@e&a nRfvablee present
invention includes: a fixing nenber to which a’top nold is attached; a
novabl e newider tsovashéd hpwardlyontacronmen chanser ahd acthedd ta theusiging steerber

provi ded hel ow t he novabl a drive nmechani sm npvi.n the push-up
menber in ka;&rlalya%mav@?ﬁm@g@ﬁHwthaﬁ&vaﬂ@s hanisgy pi5 égid9RiRtedpr ovi ded

et e RTINS, TRl BIe Bl TR T bl e of (1
j oi 10 to e neviaEdisen reesivey strebbusSncehtietiom valdheresmtstian cauk dthkatpush- up
connection portion. Thus, sufficient push-up force cannot be provided from the drive
mechanism to the movable member and to the bottom mold.  Thus, the warped shape
of the top mold and that of the bottom mold do not correspond to each other. That is,
a gap is created between the top mold and the bottom mold.  As a result, molten resin
15 enters the gap. Thus, a resin burr is formed with the molded product.
The present invention is made to solve the above-described problem, and its

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

prevented.

20 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
25 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



menber are not rigid-jointed (fixed-jointed), but rotatably connected.
Accordingly, a -1) connection portion between the novabl e nenber and the
push-up nmenber is not damaged by stress concentration due to the warp of
the novabl e nenber. Therefore, the top nold can always el astically deform
so 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 maybe nade of a spheri cal
menber. The novabl e nenber may have a spherical seat that is hem spherical
to which the spherical nenber is fitted The push-up nmenber may have a
spherical seat that i.s hem spheri cal icht herlc% menber is

fitted THaNednpastion petween qrawa&ée lae@ ?fr?é’@ttp‘éﬁ” Wi MEADALE 1Y 10 t he
war p of t%ﬂ%%&%g’%trgﬁr%%g?dtlstBB yens ?ﬂw%'c{ﬁhet Jﬂgv é Hl%{n%r[e hf’Plr\eret;% -

transmttin orce rom

nmenber is thé oY mfolceab,n aewamlﬁtlaalyohdmna&pad@tmre@mrt@l thgbbRonablier saspect
of the present invention includes: a fixing nenber to which a top nold is
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nmenber co ﬁ Eotton%face of de 15 novabl e nenber; and a drive
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el astic deformation to prevent” a gap from being created between the top

rml d and tiay hotetosphenta sediemttihkerhiopherohldoartdclt the sphbdrtcahmember srfted! anped
the drj chani s This al so preyents formatiqn of a resin burr. 20
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extends in the u vvar d/ downward direction. Thus s|liding.resistance

bet ween t HISPEY FORGATOR e pRshIRem AR EEO th%mozsblsawgm BEIPP¥igdoei ng furt her

I ncreased. A resin molding apparatus according to another 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 connected to a bottom face of the

15 movable member; and a drive mechanism moving the push-up member in
upward/downward direction. The fixing member and the push-up member each have a
structure attaining elastic deformation to prevent a gap from being created between 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.

20 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

ro
ot

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 foregoing and ot her objects, features, aspects and advantages of the
present invention will beconme nore apparent fromthe follow ng detail ed
description of the present invention when taken in conjunction with the
acconpanyi ng drawi ngs. -j BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 shows a
resin nol ding apparatus of a first enbodinment in a nold-open state. Fig. 2
shows the resin nolding apparatus of the first enbodinent ina 5

nol d- cl anped state. Fig. 3 shows a resin nolding apparatus of a second
enbodi ment in a nold-open state. Fig. 4 shows the resin nol ding apparatus
of the second enbodinment in a nold-clanped state. 10 Fig. 5 is an enl arged
view of a i i | di ng apparatus of the second
enbodi nenp?ﬂ%ﬁte@g gﬁ‘?fﬁﬁ QSJngggpush up menber are warped. In Fig.
5, the varped fipxd noungRAnSesiARbIBNE 1o iR KR e Al mBNRAR AL srbibkpdashed
lines for pur polsl,q%s of cl earSlar&%ustgnga 15" DESCR PTI O\ CE THE: PREFERRED
EMBCDI MENStatd.n t he following, referring to the drawi ngs, a resin nolding
apparatus in errbodl ments_of the present |nvent| on will be described. First
Enbodi ment Fi r s&18 reshemsithgyrasia melging apparsnsof the figss pmbadimenhigt appar at us 100
(her @i naf ter ed to as "apparatus 100") of a first enbodi nent of

t he %r ese%} l(ii ﬁé%’rﬁeggﬁaté\n |1 be described. As shown in Fig. 1, apparatus 100
i ncludes a nol dFigQ&fsh%\xﬁstS}eEthdlﬁé%}?_Eérﬂfu@ofa'&@ddﬁdjerﬂb’#éllrﬂer{t%amld .ope@nNd a

bottomnold 3 facing to top nold op nold 2 has a top nold face 13, and
bott om nols@t has a bottom nold face 14. Top nold face 13

Fig. 4 shows the resin molding apparatus of the second embodiment in a
mold-clamped state.
10 Fig. 5 is an enlarged view of a substantial part of the resin molding apparatus of
the second embodiment, wherein a fixing member and a push-up member are warped.
In Fig. S, the warped fixing member and push-up member are exaggerated by dashed

lines for purposes of clear illustration.

15 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
20 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
25 and bottom mold face 14 contact to each other in a mold-clamp state. Inside mold 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 a mechanism for

-4 -



25 and bottom nold face 14 contact to each other in a nold-clanp state.
Inside nold 1, a nolded product sealed by resin is fornmed. The nol ded
product may be a substrate to which an el ectronic conponent sealed by resin
i's attached, for exanple. Although not shown in the drawings, nold 1 is
provided with a nechanismfor -4 heating nold 1 to a prescribed
tenperature. Mold 1 nay have a three-piece structure instead of the

t wo- pi ece structure. The three-piece structure refers to a structure having
an internediate nold between top nold 2 and bottomnold 3. Mdld 1 may be of
the type for conducting transfer nolding, or for conducting 5 conpression

nmol di ng. Further, it may be.of the t rel ease filns

b ovi ng PEIEIBPH i Ehssored e Rt ool Le et e S wigse T BHS rol d
conduct | notAea sy Sipiect bl Ao g e M PPl 88 SPBRETG f ace 13
and bottOnmwngdnmaeﬂnéﬂmeSK$©hﬂﬁdeb%nﬁnw&ﬁhhnmb@hﬁﬁrmﬁdeonblnatlon of such

nol d structures may be enpl Oé_@d 10 The nol| ded product nay i nclude any
printed circuit Meldridmagbe Rt tapwqr@on@mmgﬁ@n@feb@pkdar@ae oréorquqsluemﬂgp

b bst
e ay snasareRela gk o paPb e e I R R it S A RE  Cubstrat e

may be anyigpidighg t%bl%bl@%l%&%hara@tbﬁ&ﬁds%e BREREN BotwBAHE mA8acdh ¥ndt her
materi al . esin as the material of the resin-nolded product may be any of

tabl et - t yperadgehin,  Btif fiuther,1ioldelsinay bgodthe tipefor cesdurting vacpmndening nesi n.
As shown in Fi ar atus 10

face of 4 %tﬁg"l}?ﬁ%&gaa BEERAR ?quage Qéi aggggéﬂlgdnglgtfa c%,gleé{j léﬁe?l%@gy bot t om

novabl e nMeEleLember. Fiaxdt dishiNBISAE sdciPRBIRMARLES ﬁ%ﬁ%@'&g%lo%& supported by a
plurality of (in this case, four) posts 6. Fixing nenber 4 is fixed to

postld 6. Mvabl élheendlded 5rcciant mhy chelude adQ phhe‘.dwpwm doatdyewdhrad adivirect i | on
al ong pos 5 is noved b

bot t om f acbéng‘f‘gtl\s/ﬁl\és%@:é%tar lq’tég’(ﬂ'%upﬁﬁtﬁfa%‘é{gﬁegg‘:‘%ﬁ%@ge r‘}% ‘L'rs %Wagg rrber 8
I's connectfds@af rM}ﬁB(é Qlyeshja;% m:lu%mgl Deiflid8id m&’&?ﬂs P Rk &idi QF e © 1S
substrate may be anything, such as metal, plastic, ceramic, glass, and any other material.
Resin as the material of the resin-molded product may be any of tablet-type resin, liquid
15 resin, granulated resin, and powdered resin.
As shown in Fig. 1, in apparatus 100, top mold 2 is attached to the bottom face
of fixing member 4. Bottom mold 3 is attached to the top face of movable member 5.
Fixing member 4 and movable member S are supported by a plurality of (in this case,
four) posts 6. Fixing member 4 is fixed to posts 6. Movable member S can slide in
20 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 is
interposed between movable member S 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
25 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.



i nt erposed between novabl e nenber 5 and push-up nenber 8. Thus, push-up
force of drive mechanism7 is transmtted from push-up nenber 8 via
flexible joint 9 to novable 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 nechanism7 is capable
of noving only novabl e nenber 5 along posts 6 in the upward/ downward
direction without nmoving fixed nmenber 4. -5 As shown in Figs. 1 and 2, drive
mechanism 7 has a plurality of sets of (in this case, two sets of) |ink
mechani sms 10 (10a, 10b). Link nmechanism 10 has two |inks each connected

via a pin. The two links _can rotate around the_axis of the pin tg change
into a bent stat’s SesnnFrgsl gnd 2, drive %Cf@ﬁ&ﬁgeh?%% Bluéﬂlt%?féerﬁﬁ@ﬁ(lgﬁ}ﬁ%e shown

n F 2 h I n the
mea:g/doﬁﬁ§%f%8%8|rec @%ﬁeﬂ%ﬁmﬁ%l?&éﬁaﬂ |ru:“ﬁ§¥gg18?Fg§N gﬁ¥§e|11
having a Gyth béielecRbdifa Fmt OrThe t@B8dinRs Bﬁﬁﬁatzﬂt@ afundhhé Bxib bﬂihefm@ E@Blha%g@

is

are attached and a plurality of posts 6 are fitted. Flexible joint
spheri cal intersbleant state ShOMeol Figtloand thehatg@hetumfsqmmhedcwte slm/rsleﬁlg% of

novahl e er 5 and into, spheric s i cal seat 8a of sh-u menber
5 Eloi bR oPHEL echanisg e FRRALeIETIRGS SRS ROUp T F cEvard PR e
mechani sm g g, Myabl fie ﬁgﬁhﬁmlmwwve SB r%éllbz'h%vin ar@yhgdé?oa%?]l DRbtor,
transmt nonment generate a warp of nova nenbe t o push-up nmenber

8. Speci f iandlalbase Memwhmh\lmklrﬁedhiemhas 16 ar@atmhabahd s phedlitg af pseeat aba of the

novabl e nmenber 5 and spherical 15 seat 8a of push-up nenber 8 each slides on
flexible jtﬁeﬁt 9. Thus stress would not concentrate at a connection

portion bet ween MU ?@Hﬁ@[?ae%%n@ﬂ erﬁ?o‘éﬁghc?ﬁ{{? 75 aRe !!Bfiﬁr IgyabLs menber 5

def or ns. Accordln crack generation a connection
por ti®n i ssemoia cbﬂmo\telbd}; mémbéerss med iach & hahispherid dpheridabsdat 88 offpystbep any nenber
such as a disc-1ike nmenber of  a narrowvmdth a pin-like nmenber, and a

sei smic | SBtERSTGh JhexbladoiRid ismenbeieansmittiag ,au%brep farke of distsemeahidisy met al

plate are plteroaid Jr%m%&aﬁ:.keﬁow%%r, flexible joint 9 does not transmit moment

generated by a warp of movable member S to push-up member 8.  Specifically, when
movable member 5 is warped, spherical seat 5a of the movable member 5 and spherical

15 seat 8a of push-up member 8 each slides on flexible joint 9. Thus, stress would not
concentrate at a connection portion between push-up member 8 and movable member 5
when movable member 5 deforms.  Accordingly, the trouble of crack generation at the
connection portion is not invited. It is noted that flexible joint 9 may be any member
such as a disc-like member of a narrow width, a pin-like member, and a seismic iselation

20 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.

25 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 S 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 nmechanism7 to novable
menber 5 w thout incurring stress concentration at the connection portion
due to the warp of novable nmenber 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 nmechanisns 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 nold face 13 and bottomnold face 14 face to
each other with a prescribed space -6 between them Both top nold face 13
and bottomnold face 14 are horizontally held. Next, as shown in Fig. 2,

when top mold 2 and bgtiom nol.d .3 are cl,anped Lve.source. 11 e

upwar dl y QF’%’W néﬁl_%‘i I ﬁf%‘ to?ﬁﬁ%l,g f"fcle?ﬁ? Wgc g‘r%lné FPé)%l%Cgtl A% qrézﬁaéagﬁ?;ﬁﬁlsdt he
upwar d/ downwar d Nlxk eftsh8Wn if\iga 2] RheH fop MERIMT MR PEHE Mok BR¥ESampediPWar dl y.
Movabl e menber 5 noves upwardly al ong posts 6. Accordingly, bottomnold 3

al so novesriypweaurde ¥ 1 niiveabpwardiyoslongremol 85 f a€hus] inlomeblwdnisoms ok 3 abut s
nold 2 and

top nold face 13 of top d 2. Thi.s conpl etes c|anping of fop

bot t om nﬁmn§¢d3 ’Innt[‘? Hewa%g@%@édlrﬁewu af%éaesgltarelé}l-wﬁmﬁg § BYOYES of drive
mechani sm 7 . 10}?@’ X1 ngpgg i S novabl e
menbg)r 5, S)tat?%' no g%lgﬁgen trfgpgﬁ%rr\&gél . agmgéggﬁs{%? |é>%?ﬁcg§¥2ﬁ%0é§)% is

war ped i n ngold Orxmovesngivardigr eFinalip\baktba mBedfate 54 bSbodshetbidP dbaeg push- up
force of drive nmechanism7 as well. In other words, fixing nenber 4 and
novabl e méepEldTage 43 whtgremold2 .t hEhis spmplgtesedamping of tapwapidl 3ansbbrieom . 15 |t
is noted that ,a gap nust not be fornmed between top nold 2 and bottom nold
3. It is t%ogfigfore desirabl e that the warped state of novabl e nenber 5

substantially qarKesRARIR sérfbel REm R stdti ABhARNBRY ot-drie GRicHimeh Y isi n
apparatus 100 of the present enbodinent, fixing nenber 4 and novabl e nenber
5 arld t he examed omfiking nidmbek 4evia push-up member 8, movable member 5, bottom mold 3
and top mold 2.  As a result, fixing member 4 is warped in a convex manner. Here,
movable member S is warped by the push-up force of drive mechanism 7 as well. In
other words, fixing member 4 and movable member S are warped in the same direction
(upwardly convex).
15 It is noted that a gap must not be formed between top mold 2 and bottom mold
3. It is 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 5 are the same in the thickness in
the vertical direction. More specifically, fixing member 4 preferably has substantially
20 the same size, shape and rigidity as movable member 5 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 §
1s warped greatly by the pressure of drive mechanism 7.  Thus, when top mold 2 and
25 bottom mold 3 are clamped, and fixing member 4, movable member §, 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 nenber 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 nmenber 8 are connected via flexible joint 9,
a crack generation in a connection portion between novabl e nmenber 5 and
push-up nenber 8 is prevented by the function of flexible joint 9 even when
novabl e nmenber 5 is warped greatly by the pressure of drive nmechanism?7.
Thus, when top nold 2 and 25 bottomnold 3 are cl anped, and fixing nenber 4,
novabl e menber 5, top-nold 2, and bottomnold 3 are warped, top nold 2 is
al ways warped so as to conformto the marped state of bott om nol d 3 As a
result, generati ween to

) f )
prevent ed. AccoN%fQ‘hél @s?i@%ﬁ@pgwgc&gg:syorﬁggteﬂ %‘ﬁ} ?pﬂagatbsr i:(éld)'ﬁtd&?” eg Next, a
resin nol di ng pyAERSS 83&@@-’?@0%’[ e :pt"bs@rmé%{tﬁ)tdﬁﬁer&qpuéea F]8 GE 'slbc?\gn in Mgen

apparatus 100 of the present enbodinent is used irst, a shown in“Fig. 1,
a nol ded pr adwidedipsodedt ioset atHotonmmibi fhae:MMaistatealeetrat@ mmrkamd)p nmol d 2
and bott mm)ld g are open. Addltlonally, a resin material 1s set inside a
pot forne Jottam ol deare oPRB | Additiggally, a gesin mategigh is setinsidg a gpt {Pemgadhani sm 7

noves up g rail 15, whereby push-up nmenber 8 noves upwardly.
Movabl e wéﬂé‘%r@él%ves upwardly along posts 6. Here, bottomnold 3 noves

upwardly as wel Nextyetive sbonemldid‘raemetsara@ﬂﬂs;n@wsmﬁmafmy dlohgesil 18, I n other
wor ds, apparatus 10 100 enters the clanped state shown in Fig. 2. Here, in

appar at us by pushup penahes 8 mevesdipiwagd! wecmﬂablmrrrem@rérm%uwaadlt o fixing
menber 4, aYo Ip%gé% H—}enr@ Oe£{0r§ na)ya ?VSSV\BWE;O‘@Y fls’nwglﬁ)ottom nold 3, and top

ld 2. As a°result, fiXxi convex manner. Here,

novabl e nenber Nekg twmﬂd fdc@ 1@ efb@fk%ﬂ%toﬂﬁﬂt@ﬂ{ 2604 OF H Stler WOrdshgppagieX
shape of fixing member 4. Accordingly, top nold 2 is warped in a 15 convex

mand®r so 148 en@razfdmfctwmetdcstathehmmue&gv@r pHere, botpperaturo] 4, Bushep forcaisf shown
in Fig. 2’drlve Rtecﬁ'a%lsm I7?5 t[rgr?s 1tted tSf BE Piemm erg 612%u§h~g[g Thember g, moeable
member S, bottom mold 3, and top mold 2.  As a result, fixing member 4 is warped in a
convex manner. Here, movable member 5 is warped in a convex manner conforming
to the convex shape of fixing member 4. Accordingly, top mold 2 is warped in a
15 convex manner so as to conform to the convex warp of bottom mold 3.
Next, as shown in Fig. 2, a plunger in the pot is 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
20 introduce molten resin into mold 1.
‘ Thereafter, molten resin is cured inside mold 1. Thus, the molded product is
completed. Next, mold 1 is 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
25 along 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 resin is introduced into
nold | through resin passages respectively provided in top nold 2 and
bottomnold 3. It is noted that a not-shown resin introduci ng mechani sm nmay
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 1 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 apparatus 100, drive source 11 noves downwardly 25 along rail 15. Thus,
|l i nk mechani sns 10 are bent, and whereby push-up nenber 8 noves downwardly.

Here, novabl e er. o ves . .downwardly al o osts 6. tomnold 3 noves
downwar dl yspaég ﬁﬁ%?af}fsr@%%@fﬂ?‘fl?m\ﬁﬁ% Ry° \ﬁtr‘}gfcprﬂ,%o%(?a{ﬂ?lg%t'nenber 5 top

mol d 2 and bot t ool r@siﬁ%dﬁdiﬂg%@pér%_sth&ht@tled%Sl%tsﬁmr%flé QﬂBaHl@s‘I‘@@l%ed -8
state. Thereafter, the nolded product is renoved frombottomnold 3. Wile
t he resi n showdi agesappaldatgueppeanst oftarmedulb gtracterergheremppplualitysol00 i s shown,
a resin nolding apparatus of a nodule structure wherein a plurality of

appar at usé®pa 55?209ﬁ@é@ﬁgﬁgw‘ﬁﬁ&bﬁéméWﬁPéyed. 5 Second Enbodi ment Next,

referying to Fi i.n nol di ng apparatus 200 (hereinafter referred
to asg "appar at u??Bgd?m(??dra&%écond enbodi nent of the present invention is

described. The N&tUeiftrifg Higd PR Al kddth @bldigsSippar@hc2 (R PRIedr Usfertfd Of

t he present enbodi nent are substantially identical to those of apparatus 100
of the firtetaseapradatneal0") of @ speandrembegimentiof thenpresrns byveptiorois dgscrhsgar at us
200 of the preseﬂ'g

of apparatus 100 ot S%?L}% djr:e gﬁéu?p %r:a{ﬁgr.a Pﬁ%ﬁﬁlc%%ﬁlgﬁ%t% a%gl%;g}gle%%%bpgﬁlg@{ nt (r)mf Q?ﬁg
2o oL A b Eapari Ssbrark o gacaptad s, Sagaanedod of
10 Accordingly, in the description of apparatus 200 of the present embodiment, the
structure and operation similar to those of apparatus 100 of the first embodiment will
not be repeated.
Resin molding apparatus 200 of the present embodiment is different from
apparatus 100 of the first embodiment in that a push-up member 80 elastically deforming
15 is provided in place of push-up member 8 of high rigidity, that a fixing member 40
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 flexible joint 9
employed in apparatus 100 of the first embodiment may be provided in apparatus 200 of
the present embodiment as well.
20 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.
25 In the present embodiment, as shown in Fig. S, 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
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15 is provided in place of push-up nenber 8 of high rigidity, that a fixing
menber 40 elastically 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 enployed in apparatus 100 of the
first enbodi mrent may be provided in apparatus 200 of the present enbodi nent
as well. 20 Fixing nenber 40 of the present enbodi nent has functions as a
menber that elastically defornms and functions as a nmenber fixing top nold 2
to posts 6. However, wan elastically deform ng nmenber to which top nold 2 is
attached and a nenber fixing the elastically-deform ng nenber to posts 6

may separately be, provigded so | on s the elastically-deformn nber is
Connect od de5Phe ALhesHfh BapPraR 0D s IR Srob6 el i1 BeBREr 20

enbodi nent 5 j [ t PRL B! t ol 3, are

cl anped, pat?sd%?tsjphp \oMrﬂecr}é%cr)f'g logzraf}\lgaebS\rer/\gﬂf:‘ﬂjaerﬁﬁ E}rln%g f?rscgp())? gl\% %gﬁ: I?%Eh;%ﬁgﬁ u%y menber

80, novablmeamenbelasti; défointarivnNoThatis, dsoghowmlinl Fy. Saimcapparatus0testivee 40. By
this push-up force, substantially only fixing nmenber 40 and push-up nenber
80 el ast | ciPIept eObQEMEAIMIXIRE mermbess #i0tand;puskrsp nesnkes 89 bothoflex hither esent

enbodi ment i Xi nber 40, and-,push-.u er .80, each orb,the push-up
Foroeb of e Pi 0 ik riche ) 7R B SO P 2og PR GB B B 6 arRdl . o
shown in Rikile the otHer ARpHeA 86 ndUif&m slMBtanBAIBS €A ccRRdIREl) N&Rh if tohhdlg 2menber
40 and push-up nenber 80 both flex by the 5 push-up force of drive nmechani sm

7 when t opanddlottomh moll hatetrepeaneslylopermd @nd Ictamped, a ciahk dee tdgress her nenbers do
not deform substanti al | Ac.cor di n%l

) , even if top ld 2, and bottomnold 3
Dre repeat S ganan® S GBRrIO T ek SIS Beebret et pifcunTrEBTon at a
connect i ongP@singnobgiween novabl e menber 5 and push-up nmenber 80 does not
occur. 10 Movable nmenmber 5 and push-up nenber 80 al ways deform so that a gap
is poPevented friovhae npmbeeéitaed phet-ugerentbep 8dralvehy? dafodmizotthaira gagdid 3. More
specifically, in ft he present epbodi nent, H Xi ndg menber 40 and push-up nenber
80 prevented from being created between top mold 2 and’bottom mold 3. More
specifically, in the present embodiment, fixing member 40 and push-up member 80
elastically deform so that the arrangement of movable member 5 relative to posts 6 is
constantly maintained while movable member 5 moves along posts 6. Thus, the state
15 where top mold face 13 and bottom mold face 14 are horizontal is always maintained.
That is, while movable member 5 moves along posts 6, the fixing member and the
push-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 substanfially the
same. As aresult, a state where the sliding resistance between each of a plurality of
20 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 1s 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.
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elastically deformso that the arrangenent of novable nmenber 5 relative to
posts 6 is constantly maintained while novable nenber 5 noves al ong posts
6. Thus, the state 15 where top nold face 13 and bottom nold face 14 are
hori zontal is always maintained. That is, while novable nmenber 5 noves

al ong posts 6, the fixing nenber and the push-up nenber elastically deform
so that the sliding state of sliding portions 6b of posts 6 and sliding
portions 5b of novable nenber 5 is maintained substantially the sane. As a
~result, a state where the sliding resistance between each of a plurality of
20 posts 6 and novable nenber 5 is mnimzed is maintained. Al though the
present invention has been described and illustrated in detail, it is
clearly und€is{IMR that the sanme is by way of illustration and exanple only
and is _not to be taken by way of limtation, the spirit and scope of the
presené invention being limted only by the terns of the appended clains. -
10 CLAI M5 r 00), conprising: a fixing nenber
(40) to mhlghyzﬁf%ﬁﬁ%gﬁﬁqﬁgghﬁg(%@?:&ﬂggﬁug?novable menber (5) to which a
bottom nol d (3) iadxaigaehber; (48) pushicup topembkr (2] 8Q)taclmnect ed to a bottom

face of said novabl e nber and a dri :chani sm (7) noving said

push-up menber (86’90"2‘ ?ﬁkgb&ﬁ@?}aagaﬁ?%é%‘?lgﬁﬁéﬁ‘é‘?cé’@fier| sed in that the
fixing nmenber (4 |Iﬁ%q]§o i ng
menber (40) has@a{m(%:%ﬁ% ral p%)?%l ggh&%gédstgl)é&% %P%?ﬁ%é?#s ﬁe@am%ﬂﬁgﬁﬁéﬂsal d

push- ul® menif®), ad80) each have a structure attaining elastic deformation,

wher eby the drive chanism applies _a f.qrce which l.i entl efor the
Contral portion GrIRREEEHEHG (AHBURS s Piae meper LD ip By vl

direction, characterised in that
the fixing member (40) is fixed to a plurality of posts (6) and the fixing member
(40) has a central portion, |
15 said fixing member (40) and said push-up member (80) each have a structure
attaining elastic deformation, whereby the drive mechanism applies a force which
resiliently deforms the central portion of the fixing member (40) and also resiliently
deforms the push-up member (80), in order to prevent a gap from being created
between said top mold (2) and said bottom mold (3) when said top mold (2) and said
20 bottom mold (3) are clamped by said drive mechanism (7), said push-up member (80)
having a structure which maintains a sliding state of a sliding portion (5b) of said
movable member (5) with respect to a sliding portion (6b) of a post (6) when said
movable member (5) slides in upward/downward direction along said posts (6) that

extend in the upward/downward direction.

25
2. A resin molding apparatus according to claim 1, wherein
a flexible joint (9) is provided between said movable member (5) and said push-
up member,
a push-up force of said drive mechanism (7) is transmitted from said push-up
30 member via said flexible joint (9) to said movable member (5), and wherein

said flexible joint (9) is made of a spherical member,
said movable member (5) has a spherical seat (5a) that 1s hemispherical in

which said spherical member is seated, and
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def orms the push-up nenber (80), in order to prevent a gap from being
created between said top nold (2) and said bottomnold (3) when said top
nold (2) and said 20 bottomnold (3) are clanped by said drive nmechani sm
(7), said push-up nenber (80) having a structure which maintains a sliding
'state of a sliding portion (5b) of said novable nmenber (5) wth respect to
a sliding porti onaidGush-ob neenpes{R)(H2} awpleamicgladedt (Sapthabis demesphenical 5 whichdes i n
upwar d/ downwar d giréﬁtion alongvsaid posts (6) that extend in the

~ upwar d/ downWBRFPRFIBEIEBIREr B5eBed. A resin nol di ng appar atus according to
claiml1, wherein a flexible joint (9) is provided betwen said novabl e
menber (5) and said push- up nenber, a push-up force of said drive nechani sm
(7) is transmtted fromsaid push-up 30 nenber via said flexible joint (9)
to said novabl e menber (5), and wherein said flexible joint (9) is nmade of a
spherical nenber, said novable nmenber (5) has a spherical seat (5a) that is
hem spherical in which said spherical nenber is seated, and -11 said
push-up nmenber (8) has a spherical seat (8a) that is hem spherical to which
sai d spherical nmenber is seated. -12
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