; KLMNe3e#" <#R6T< X', *159159* TI TLE OF THE | NVENTI ON MOLDI NG MACHI NE
HAVI NG A MOVABLE MOLD SUPPORT APPARATUS 5 BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention denerally rsmmmmfmwm di ng
machi nes, and nore particularly, to a nnldifg machi ne ha ’e nol d
support apparatus. 10 2. Description of the Related Art Generghhky, there is
an injection nolding machine, a die-cast nmachine, an injection sealing
press machi ne °r~fﬂ%iE'b§eTﬁé‘fﬂ¥E§E@8 machi nes. For exanple, in the
injection noldin ; ed and nelted in a 15 heating cylinder
is injected into a cavity VOLRINGD[MACADNEAr BAVENGA]HOVABLH MO1Os SUPRORD t hat
the cavity is fill%gRK&ﬁgbthe nolten resin. The nolten resin is then cool ed
5

and solidified so"as to tain a nolded article. The nold apparatus is
provided with a stationary 20 nold and a novable nold. The novable nold is

advanced and petr anpi, apparatus, to thereby perform
nol d C|OSing,gnDF@ﬁ%gggggéé;égﬂg%ﬁg#bh% eft ng. The nol d cl anpi ng appar at us
is generally provided wthia steltd ofatye piiteairisupporting the 25 stationary

nol d and a novabl e pl aten supporting the novable nold. A toggle mechani sm
i s disposed in the nold cl iRﬁf%ﬁB%aFBY%EF%Q?-Q@F&ﬁé%l%rr%%é Sct°t he

novabl e pl aten anpgipehfardeHibRsOP8AE NBo AN baGk9shngrBf, theaMRbtuimf The
toggl e mechanismis operated by driving with an electric notor, a servo

motor or the |ik&FN3PBSRAV I & BPVIPHY ot SUPPert 1BRRRTAtEFr st sect i onal
view of a noygble 2. Description of the Related Art

Generally, there is an injection molding machine,
a die-cast machine, an injection sealing press machine or
the like in molding machines. For example, in the
injection molding machine, resin heated and melted in a

15  heating cylinder is injected into a cavity of a mold
apparatus under high pressure so that the cavity is filled
with the molten resin. The molten resin is then cooled
and solidified so as to obtain a molded article.

The mold apparatus is provided with a stationary

20 mold and a movable mold. The movable mold is advanced and
retracted by a mold clamping apparatus, to thereby perform
mold closing, mold clamping and mold opening.

The mold clamping apparatus is generally
provided with a stationary platen supporting the

25 stationary mold and a movable platen supporting the
movable mold.

A toggle mechanism is disposed in the mold
clamping apparatus to advance or retract the movable
platen and perform the opening and closing of the mold.

30 The toggle mechanism is operated by driving with
an electric motor, a servo motor or the like disposed in a
driving part.

FIG. 1 is a first sectional view of a movable

A
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-2 r ~ platen of a related art injection nolding machine. FIG 2 is a
second sectional view of the novable platen of the related art injection

- mol ding machine. Referring to FIG 1 and FIG 2, a novable platen 5 100
includes a plurality of tie bars 107, for exanple four tie bars. The tie
bars 107 are disposed between a stationary 9platen and a toggle support not
shown in FIGS 1 and 2. The novable platen 100 is di sposed as facing the

stationary platen_ and being c bl.e of .advancin 10 retractin noyi ng
" ohtvard and | oPLabrR 0 Hretagsa ca Aok PR e BEARE LT A § 1o o
not shown in FIG8s 34 s&¢brdl isectiisNOE 6N oF HREMndRibld RUater facanef the
stationary platen facing the novable platen 100. A novable nold 105 15 is

di sposed on a noF&LAbBEHIF Ty SdPFEERD BN9a™AsN ¥ Sount i ng pl ate 101 of the

novabl e platen 100 facing gdwenstialy esarys pliaten. rAclid sta keedbl &Gl aticng
part 102 and a second | oad recei v%gf part 103 are forned at a rear surface,

20 nanely a surfaf8 oppbidase a Réupel - hitiifgPats e 20 SfauHe FoME

mounting plate 101e ghesfimgle k9adod &8I0 RGePALEpIA BREwed id ST PN
inserting hole 111 for inserting a toggle pin of ‘an upper side of the

t oggl e mechani smskatiekmh plpkenserdrl Yaged er 86RPY h@OsaphoU@AhESCGE second
25 pin insertinghgle 14,4 W%Klgﬂigrﬁia{%ég&%g%?dﬂ &b Qs'lg%\?i;nr?g'tﬂ% of the

t oggl e mechani sm not shown. Irst recei ving part t he
second | oad receltahicpary plelear andrdrdianss capdelefofhiagivascimngith mat eri al

o0 e 107 ebpack Sl ARPRL ATl e dfeopTEnd oo gy o
novi ng t he novabltkeptie drark00Q07i.ghtward in FIGS. 1 and 2 by the toggle
mechani sm Hence, the firsf 1,0ad [ecei¥iN9 RA tndl8 A%1es. 1 and 2 is
disposed on a mold mounting surface of the stationary
platen facing the movable platen 100. A movable mold 105

15 is disposed on a mold mounting surface 110 of a mold
mounting plate 101 of the movable platen 100 facing the
stationary platen.

A first load receiving part 102 and a second
load receiving part 103 are formed at a rear surface,

20 namely a surface opposite the mold mounting surface 110 of
the mold mounting plate 101. The first load receiving
part 102 has a first pin inserting hole 111 for inserting
a toggle pin of an upper side of the toggle mechanism not
shown. The second load receiving part 103 has a second

25 pin inserting hole 114 for inserting a toggle pin of a
lower side of the toggle mechanism not shown.

The first load receiving part 102 and the second
load receiving part 103 are members made of high strength
material so that the first load receiving part 102 and the

30 second load receiving part 103 can receive a mold closing
force and a mold clamping force for moving the movable

platen 100 rightward in FIGS. 1 and 2 by the toggle

mechanism. Hence, the first load receiving part 102 and



-3 the second | oad receiving part 103 are forned with the nold nounting
plate 101 in a body. Furthernore, the sane nunber of guide parts 104 each
havi ng a guide hole 106 as the nunber of tie bars 107 5 are provided at the
novabl e platen 100. The tie bar 107 is inserted into the guide hole 106. A
bush 108 which can slide against the tie bat~ 107 is inserted in each of the
gui de holes 106. Grease as a lubricant material is received in a gap

bet ween the gui de, hole 10 nd, the tie 10 bar 7. \Wen the npvahl e pl aten
100 is noved forward>EFry tﬁ%ddrfaﬁeﬁ’@g’gar%ylﬁgeaf% r@‘eaegﬂgkhia&fﬁ not
shown in FIG 2, nicha mouwabimy Blladel®d1i tn puddag. agai nst the stationary nold
not shown in FIG 2 so that nold closi ngng and npld clanping are

perforned. The toggl e mechihF EMTELE s hBE et HRSF 2 S(PRFESQE i n

FIG 2) of the masabl Bapimf e GlQ0e HbEetNODle FREhARILEP agneralbard nokbudes
a toggle lever supported, as being capable of sw ngclmng agai nst the cross 20
€

head, anot her>t o§gPePreviied dfpéheenowdbrinigtenp eshitfgray @dai nst

the toggle supporils, iA88rfed OGHe tAE MR AHARA186. DOl B shaRAH! fhi¥h SWhNOi Ng
agai nst the novabl e platen. The toggle | ever and the toggle armare

| i nkconnect ed. Ti¥eiRgl ageingipithg Forcear slQ7r dasimeenied 6Nt Rackf ithet | oad
receiving part 102 ;aRdnbhes seONdchoads recel %hggigﬂ%“%gérgghtf@- movabl e

pl aten 100 by the above mentioned toggle mechani sm , riving force
generated by a driegehyepain s gek heteeemttdre gvidelhals 184 bydathedglee

rati o, so thg@ tpgrngbgl_cl anping force is 30 cal cul ated. However, the above
mentioned and related 1 njection nolding machi nes have the foll ow ng

probl ems. Firstly, when théh¢n ridte mogdbieceiatenglparis M¥ed farwardl t he

second | oad recei,yi; rt .10 ece{ t ce.fr oqal
mechani sm f or ml(glgﬁg%élgljr\aﬁégﬁo% @f %shfénr&fagg#e%r%i%él n%%g]n{‘lgﬁgghpﬂ%gt §n101
is bent. As a re$ult, 2{ heharodraivbante ) 05 fiacpudiidd eigatihetnohel nounti ng

plate 5 101 may b ef or ned. sho i n Fl 1, the first ad. recei ving
part 102 is di spSE*@gl%?af%é“o&é;BSfet%W%‘f’hemaﬁ&%6hsec% tﬁ‘ﬁ&n‘“?#w@ ‘%o‘??dﬁ‘ﬁe mol d
105. The secbhd madeinvidgattingO3re Spehtkpasad at the opposite side and

| ower than the novable 10 ﬁgl%lO&} Fl 1 shaws a Sta%dﬁ Wneg_le t he novabl e
mol d 105 i s pushed to cont 2% tI9 & BEFOMAST S| L Reshdfn the EFEYardso

t hat the novabl e (neFdwdd amict bp sdved mAcebldiglidten when tiwe first | oad

receiving part 102 and the second | oad receiyi part 103 receive a strong
Lnd 15 1P ghtwar d TPEPLE IORTLRE OBRGre Hecra Pasr 5 toaREnbeTient | <

applied to the maugpaptad 0 HRliahecdPdbl A fasvesiidy dgaenBel ehemitdlsisng
plate 101 is_bent and defornmed as_shown by one point doted lines in FIG 1.
Therefore, tH® nmbPElnoRPREIRF $0PFARelaMRF iSEPRPEBCYTDPRERI2ORRAPEh &N by

addi tional one p@,kvrﬂhgﬂﬁgeé(};a!ﬂn@%%haht&;gl\@%npbb@tmda ED'EB%J_:;DQ Sy face 110
is deformed as shown by addi ti onal one point doted |line, the novable nold
105 i s deformed §8PPAEEed RS feardt japAbke & fnsriReing Rigghest sthedipyagleThe

deformations of therap! d FURLAYe Pl & 1oL 2Rearthdihe JARUALE NG AW face 110
showmn in FIG 1 are drawn wth éxaggeration in order to explain the

def ormati ons. | nceppested. pridgeneld helamninondanes nif plranemibtedriy the
mounting surjace c118¢f (oM GelLTLAG pdit WRe ahiicoll elbdofat gagel ated art.
i njection nolding machine to 30 1 nCrease the thickness of the nold nounting
plate 101 so receiving part 103 of the movable platen 100 by the above

mentioned toggle mechanism. Here, a driving force

generated by a driving part such as a motor is multiplied

by a toggle ratio, so that the mold clamping force is

30 calculated.
However, the above mentioned and related

injection molding machines have the following problems.

Firstly, when the first load receiving part 102



that a rigidness of the nold nounting plate 101 woul d be inproved. However,
if the thickness of the nold nounting -5 plate 101 becones greater, the
~cost for manufacturing the novable platen 100 becones high. Furthernore, in
this related art case, it is necessary to inprove the strength of the
_entire injection nolding machi ne because wetght of 5 the novable platen 100
“increases. Therefore, the cost for manuf acturing of the entire injection
nol di ng machi ne ma becone hi HE Secondj in the above mentioned and
related art inje ﬁn?%ﬁ?ﬂﬁy gfi RESeLGrWaBarFetld FFSSdver # oI 10 gap

bet ween an i nner ﬂaﬂceuﬁ@ﬁemé aogglef AEEhH11 st €oBUrdn.dl @8 adBénd NarH riLd
circunferential surface of the tie bar 107 may fl ow downward as shown by an

arrow 109. As a r@&§ipdoef theimeld H‘Q“QF%@W afhet® RN -he AfoBNEPFYLE,

surface 110 or tb&xe”%@@'rﬁ‘odﬂ&!ﬁglgﬁrféée That oleSth® A mdsind idteFl G 2,
the grease received in theﬁga et ween the gui de hole 106 of the guide part
qu’ékl

104 and the tPe P&l Ty b egut fromthe gap between the inner
circunferential surface ofpathg hushnledzand tde @%g{ RJ&%@E@&@ﬁdal
It the

surface of the tie bar 20 107. In this case€, |f_ rease s out at the
rear surface sid®agt 162 wldispogadi ag weatoe)meltar@d‘a end hbgirewmrtdant he

grease drops dom%&g{;‘%]{% I Rgst 0 %I  J1 él@éivq gsgglL?Cf\mlJiJs or the

novabl e nol d 105 nce ove men |ng ou he grease may
not be a 25 pr obldeispobledea/terthet bppgse‘asesﬂd@ahndglm&r ttmxahhtahelmtefamﬂet he
nmol d nounti ng surf%ie no

0 res area of the I
surface 110. nce, %é%e ?Egé:ngexb&é%e dt%’ltﬁh %?o atblel mtoi‘/’agh mo[ e grease
adheres to the 3(1srrpuahede tolxbni@bt tmetsktettgbeasp radlie hiotg shownt hign alkd
nount i ng surface 110 d %‘e m)vagke rmJICCP %g rC{Iher s to_the nol ded
article, the quality 1fh STOPYEH arte« ¢VgeEr I}I%% °ri&’&fore, the rate of
produci ng | ow qualccbyding¥y z wiiehdebe af i<t QSadayedaaoﬁJm biagh i0e tdmel above
ment i oned relate art in tion _noldinp mach THE 1 NVENTI ON 5
T accordi ngly i thes sacgihelan GEPELY Il TG p)AsERROT R ntFET T8 ovi de a
novel and usesul rrra_ﬂhdwagd NSt € rbf Wileafbg@ﬁlé RécasnOf at Ben@ipl ens
descri bed above are elim nated. Another and nore speci fic obj ect of the

present 10 i nvenfOBRNESIE FRAGEAIEC st Imalegmaue ke FaFend0h movabl e ol d

support apparatus in whi chag AMbuTRUNERE Gl kBuf8ind & IRARY E01 efs fyain
bei ng bent and a nold nounting surface of the nold nounting plate can be

prevent ed from béPRgdaErErared@SwShABILPY e RS dHeed HilBRAR TGt Re nol d

15 mounting pl at @heEHEéf@r@{eemoU.H hSurdt 13 eﬂreéd:@cltlooflst BEs P &S5RHned
invention to &hOVIde a mol di ng nachi ne havi ng a novabl e nol d support

apparat us i n2thi @ ghews &y eakiingonat IroMCANgapotrd idagsan Thirer when
circunferential suefacesdo ag,ltqHah gﬁ@a@@ 198t eg géf £heNkL&In By face of a

tie bar can 20 be prevented from adhering to the no nmount 1 ng surface and
t he novabl e npl dadditional one point doted llne, the movable mold 105 is

deformed so that the quality of the molded article is
reduced. The deformations of the mold mounting plate 101

25 and the mounting surface 110 shown in FIG. 1 are drawn
with exaggeration in order to explain the deformations.

In order to prevent the mold mounting plate 101

and the mounting surface 110 from deforming, it was
attempted in the related art injection molding machine to

30 increase the thickness of the mold mounting plate 101 so
that a rigidness of the mold mounting plate 101 would be
improved.

However, if the thickness of the mold mounting



The above objects of the present invention are achieved by a nolding
machi ne havi ng a novabl e nol d support apparatus on which a novable nold is
“mount ed, the 25 novable nold support apparatus noved by a | oad based on a
driving force generated by a driving part, the novable nold support
_apparatus including, a nold nounting platehaving a nold nounting surface
on which the novable nold is nounted, a first | oad receiving part and a
second | oad 30 regeivi art that receive,the | pad, and at | east e | oad
Cranem ¢ menber | RIGFRGLOL rdmed Bre e e 1B EoSbattr PREUERPLE sm e
receiving part am@dvhbBeesgronuh [108dbéesgdsyiHighpar Fudtiériosesond HiG
connected to a rear surface of ;the nold nounting, plate opposite fromthe

mol d mounti ng surfe&@&edratthe&assl diholMtISTESSRAY et otMFRY St e | Y 9Eei ved

by the first |oads eagi ¥hrdanteafdon M 19068NHatRBE ReBLYE NP R oS
transmtted to the rear 5 surface of the nold nmounting plate, wherein a

first distance irthg BPYRRYS oHaFEPpERRI EIATEASES - a TRAASIEEI r BRI ¥ ToffOFhe
novabl e nol d SUchﬁhhfé@@@fﬁ?l%fb%Plé\e@r&ﬁ:é:@.%éét%n trlA 7RG dnddniHd REyP! at e
and a position of the second end of the at |&éast one load transmt nenber
is 10 shorter th&gcamgelbdtt di stance in a direction perpendicular to the
novi ng direction of the no I d,s ol arat alhwe ter
of the nold nounting plat egg% alrg;gosfltﬁg% ok;f(y\,'%lkcl)Fe?i g‘?rﬁe(ﬁngl o?g% tgé\?at('.:dpl]l%east
one | oad transni tinfeabéen mkg.ddpgonatininese oheape ebeakingnovht foom gdhe

descri bed aboye, e (S, tr ' ﬂ 19 .part | he-vi.cl R of the
center of thggnnﬁégngéﬁggﬁg%b é@gégL%Lf eregéﬁglﬁgnéﬁﬁgcﬁnﬁgnIﬁggg%ﬁSt t he
nol d nounting pl d08 bedoresowwreal tirdlenbaxendieh sfirfdwe blfi thaesise dfart he nol d
nmounting 20 pl ate,,S_not_.Jncrease t he I unt i n I is, hqt bent.
Accordi ngly, theq'r(r)gl e %in ut r?gow% g % %%nsnh%é"g‘pggv%é\tae%og'r génsbei%r‘lsg ent and
the nol d nounti ngesuiltace tOfist,héhaogreassunmayngdpéed ecoc ahebmoymerent ed from
bei ng deformed w t haut increasi t he .t-hi cknes f the nold 25 nounting

pl ate. The nnldiﬁ@rgﬁﬁﬁiﬁ% ﬁﬁytﬁg %%V?%T%gpﬁgnfﬁgiding machi ne. The nol d
mounting plate nmay have a Test giattedsal ates tdhioskingéssFiet \#eefhé hgraamsel
nmounting surface and.the rear surface, and.the plate thi es t a
position of the §GC§é‘6%§d”érHleof3aPﬂ}ée%ﬁeqne§i’F g‘ﬁjeg? g%?&et &ﬁﬁsﬂft&}?enber on
the rear surface giB¥ebgafd aalseaniihame tiie: phaat €07 hhakness att afponotdher

position on the rear_surface. The nol di ng machi ne may further include a
toggle _g_ neclHaRi SRTERRThdOedPRBY t He YBFEBPBE Y FULdpRSr Pf aifar®¥stis and

thereby the firstogogareeeiotted Baféumiddchi@aseserthd0ad tREetd Marpart
receive the | oad. The tog_g_lte mechani sm may includes a first pin 5 and a

second pin thBt 3Pé-cobmedtied cager hif ideaisireans| teaifpPoitt 2hpphe HSFE, the

first |oad recei yRgapard; s achbridlPindud@hifgVhei& e bhastidid 1S
inserted, and the second |oad receiving part has a second pin hole where

the second pin i sloWRderd ecthel grepge| P Aan3nivi Lt edNREYP I ed A€ a first
load transmt mephen AHGhaE RPGARFabo3M 1t IANSHL! nEBIDQS nodRd1681e fidnste | 0ad
transmt nmenber has a first 'end connected to the first |oad receiving part
and a second end t&enakevednandionedr beaking Pateodf thehanessd havnimdthéels

pl ate so tha§5th§)r58@grnyecei ved by the first |oad receiving part is
transmtted to the rear surface of the nold nmounting plate, a first
distance in a direction pefgeeniculthe greadre heoking ot et ithe aide ref
novabl e nol d supper.t e C f el d i ng 20
pl ate and a posi &%Snmgggﬁﬁoghgggnéﬁ\%ﬁ%%pqtohg%%g ﬁot)gdw r%n%lrrﬁ%”btr?errber IS
shorter than a se&bendotd stamddngnsarficedililon Penpendihegrkaistant he novi ng

direction of the vabl | d su rt u e§ nee t f the
nol d mounti ng pl at IS’H%f%r%“&g‘l tpirgﬁg% l]?ﬁgaci’lg%s?hgn 0 %t %gﬁigg%]iﬁtt%leoad
transmt nenBer, nickebteocnsid |10&d t Ifinsik tgreesbeadhasirgy foor she emelldconnect ed

to th d | oad I Vi d d_end dto th
urface of the mOPHIORR TG Jorate0 Stq HAE TSP AT L anctohy Thesecond

| oad receiving pahe msldédnsiiliegd the quality of the molded article

declines. Therefore, the rate of producing low quality



30 to the rear surface of the nold nounting plate, and a first distance in
a direction perpendicular to the noving direction of the novable nold
support apparatus between the center of the nold nounting plate and a
position of _g_ the second end of the second |oad transmt nenber is
shorter than a second distance in a directT®dn per pendi cul ar to the noving
direction of the novable nold support apparatus between the center of the
nmold nounting 5 plate and a position of the first_end, of the second | oad
transmt menmber. "& gﬁpd?FEf?%?ﬁ:WéypE%%%Wﬁrhﬁ?%eﬁ?i%ﬁ?eﬁ?qﬁésgﬁpBﬁﬁi ove, the
part in the vicinidiatel she GEReLoATmd e NPhdcADRL i Ng plate is not

def ormed when the load fromthe 10 first |oad receiving part and the second
| oad receiving part is transmtted to the rear surface of the nold nounting

pl ate by the | oaguvi@aasndr TEIMeENTHEy Mol di ng machi ne may further include
a gui de nenber, wnerern the novabl e nol d support apgarat us further 15
3

conprises a giide part recBfRIYHE ghtdbS femsBersb eMiaCt BE KdYabl e nol d
support appar at U%)x%ls'eﬂfésixﬁ’\l'é?ﬂﬂohhgogﬁféi\ﬁ.cf@r%g%%vef h%w%@%@ O RUPPOr €

apparatus may further include a connecting er having one end connected
to 20 the first Imgghinecen wihighpane emdnenforfetheeradenscdescridade second

| oad receiving p%thov ande the mLd.gounting plate, the first |oad receiving
part, the second Toad receiving pari, the at |east one |load transnmit :

menber, the guide part, andnetiexendevoragpagiféc abpedrafedhenpresdy. 2
A d he . M . : ' i 4
ccording to,phe 19&7831‘?9&'{;9[’ ‘jcgt g%vf‘&e danei%g{]l'dgggtrﬁ%@’:t eeaangpgag%%n Qfaph €

novabl e nol d support appar eCcoIes unting plate
can be prevent edroldnsbeport epbrathe ombdchi agnoehireuntayg halatsa canpe 30

configuration. According to,the present invention descri bed above, an
appar at us equi pp%& gtreY%%terdeaés:orstlu Fat? bo‘?i‘nr{t éldn%II&Oals tﬁnr?tuinﬁbmﬁl%‘fref%cguch as

an ej ector roq unift the maoild mouin@iaq’;eplaptre roah Beiyfmga_rn@dt frcxa_rbéﬁeng
accommdat ed 1N 38368 M &fi%-C PRSI TRIPER: B0 LN En! RS1
15 mounting plate. Furthermore, it is also an object of the
present invention to provide a molding machine having a
movable mold support apparatus in which grease leaking out
from a gap between an inner circumferential surface of a
bush and an outer circumferential surface of a tie bar can
20 be prevented from adhering to the mold mounting surface
and the movable mold.

The above objects of the present invention are
achieved by a molding machine having a movable mold
support apparatus on which a movable mold is mounted, the

25 movable mold support apparatus moved by a load based on a
driving force generated by a driving part, the movable
mold support apparatus including, a mold mounting plate
having a mold mounting surface on which the movable mold
is mounted, a first load receilving part and a second load

30 receiving part that receive the load, and at least one
load transmit member having a first end connected to both
the first load receiving part and the second load

receiving part and a second end connected to a rear



The connecting nenber may have a cross section perpendicular to the noving
direction of the novable nold 5 support apparatus, having a substantially
“rectangul ar configuration. According to the present invention as descri bed

above, rigidness of the connecting nenber becones high and the nold
mounting plate is not deforned. 10 The connétting menber may have an end
"surface facing the nmold nmounting plate, the end surface being remote from

the rear surface of the | d nountin | ate. According to the present
i nvention as descsrlﬁrﬁéﬂea‘gg e mpldsm B‘g‘é’r’}ﬂ E1E6 IR tRaitheRi Hrempld

exchange the 15 appakahySsi¥deded helh®ld @rlunsihd asmt@df sbhensolhdmounting
pl ate and accomnmpdated I n the space in the connecting nmenber having the

pi pe configurati diPddsgereheed by EhectoFst dPaghrecetvine Rsjirécepd ¥ drivi ng

part. The gui de nilel MBYd heRilkiRgbgir@nd thanShl deLAPRhL ABY- have a
gui de hole where the tie bar is inséerted. According to the present

i nvention as desd@vyrfageapovidie rRédnBoantngnplatsupprneigppafarsis can be
2 onal means Tt ga ding. FEoTRe R rerbe ey B S il de. rai | and
the guide part nulitestion afeddievinayalle deoldeseppiny anpargliudebetiden a
éﬁcordi ng to the o%rn%é?:”&fi%x"ee%ilgnméﬁngﬁ%rﬂﬁ%g P9VE pd1¢ 1 BRVEP & ol d
pport apparatus can beé advance
second end of the at least one load transmit member is
10 shorter than a second distance in a direction
perpendicular to the moving direction of the movable mold
support apparatus between the center of the mold mounting
plate and a position of the first end of the at least one
load transmit member.
15 According to the present invention as described
above, the load is transmitted to the part in the vicinity
of the center of the mold mounting plate and thereby a
bending moment against the mold mounting plate becomes
small. Hence, even if the thickness of the mold mounting
20 plate is not increased, the mold mounting plate is not
bent. Accordingly, the mold mounting plate can be
prevented from being bent and the mold mounting surface of
the mold mounting plate can be prevented from being
deformed without increasing the thickness of the mold
25 mounting plate. The molding machine may be an injection
molding machine.

The mold mounting plate may have a designated
plate thickness between the mold mounting surface and the
rear surface, and the plate thickness at a position of the

30 second end of the at least one load transmit member on the
rear surface may be greater than the plate thickness at
any other position on the rear surface.

The molding machine may further include a toggle



30 and retracted along the guide rail snmoothly and precision is inproved
regarding the position of the nold so that it is possible to produce a

nol ded article having high quality. In addition, the grease |eaking out
fromthe gap -11 between the outer circunferential surface of the tie bar
and the inner circunferential surface of th& gui de hol e can be prevented
fromadhering to the nold nounting surface and the novabl e nold nounted on
the nold nDuntin315 surface . The guide rail nay be a rail of a linear

gui de way and t h&'SFEEBII FPYRTHEATE) B AVEPLR Rl GSuPRerti ARRArafiriSde

way. Accordi ng t andhen8r&seithd FeBti Dhad S RS ¢ihgesh A0 -3B0¥Re tdonovabl e
nmol d support apparatus does not totter back and forth or totter right and

| eft. The novabl &9/ BSRPHIS PaBEaFatekve $hedvaneed or retracted snoothly.

Therefore, precision regargdodRA PRASELLR P gngpﬁ&ie%ta thesti gB, of nold
closing, nold clanping, or the I1ke, is 15 inproved so that 1t 1s possible

to produce a Rol dad arseednd mdn Hhahi e quanecied ThHe e devphie mld have an
end surface at th d %Q]_I' S ag i f . o) i pl at e,
the end surface b?fjﬁgkre tedftﬁh%r'n;d % p%ssisdt ggﬁaofg%lﬁlewggggnﬁn%%%ﬂ ng
surface of the ndlidshopin ihwgepWwaesei bhe HEimditr pdhi b fsertredr eamd sihref ace of
the nol d nountin e Is rese j i s ydescr.i bed
above, the greas%’e?lejgéi ln%é%g(l}%rc%égggéo%érge}%tseg ? %%ér)r@/ﬁ%vgﬁ ﬁgl%oﬁn}gle%enttglgt he
nmol d nounti ng surskaoeddbirecitd yinsgbt&thier ef ore, the grease can be prevented

from adhering,to the nold unting.surface and the novabl e, nol d. nce, a
nol ded arti c?g havi ng | ow g@%ﬁ%aﬁig&ﬁg‘%%l%%eé%egnmsy {’rhcguéjreegsglf% the nold
nmounti ng surface laad thensmivalbleebsnl shd s2 reicopdotosd dkrad8mIbemgubale part

may include a concav art havin bott.om surface forrm,ng, a same surface
as the end surfa(‘?lélgoglr‘%)hli[a”tjiﬂ:i:;L aﬁaﬁfa%m%m?f“&grsﬁﬁ a?c«r£1§gttu%’f din a
di recti on per pendoatbéted aca ther €ELsON AHd thaeeboii@Part hAdSHrfassnd A
groove part | eadi ng to a side surface of the novable nold may be fornmed at

the side surface®3P EPRPKTRELFE HAFt TSI HEE2FSr P | EMuMRG I PO EHY concave

part to the rgar psutbase tat Raemdbad Muudiivied Bl atige Maske1§ador med at the
side surface of the concave part. The side surface may be inclined to an

opposite side toTCRELIGIRE RFY A8 FBRESMItRS g Ebe reRse sprfaee i dhfounti ng

plate. The end sulbﬁacrﬁouq{titﬂ%epqake,e_@aﬁtrsrfauiéeaﬁééU.ﬁi%ddatce@tﬁ&rde of the
driving part renote froma 10 position of the rear surface of the nold

nounting pl ate, ®erperdicilydp tosthermetinedicentior ehdheunpeaizlemolhe

support apparatus between the center of the mold mounting
20 plate and a position of the second end of the first load
transmit member is shorter than a second distance in a
direction perpendicular to the moving direction of the
movable mold support apparatus between the center of the
mold mounting plate and a position of the first end of the
25 first load transmit member, the second load transmit
member has a first end connected to the second load
receiving part and a second end connected to the rear
surface of the mold mounting plate so that the load
received by the second load receiving part is transmitted
30 to the rear surface of the mold mounting plate, and a
first distance in a direction perpendicular to the moving
direction of the movable mold support apparatus between

the center of the mold mounting plate and a position of



gui de part and the rear surface of the nold nounting plate. According to
the present invention as described above, the grease |eaking out falls
“downward fromthe gap. 15 However, as described |ater, the grease can be
prevented from adhering to the nold nounting surface and the novable nold
mounted on the nold nmounting surface. Hence/ a nol ded article having | ow
quality due to adhesion of the grease to the nold nounting surface and the

novabl e nold 20 iis not produced. her objects, features, apd agdvantages of
the present inve eoﬁeﬁ$?$‘ﬂ3§6ﬁ%%%ﬁrﬁe% ﬁﬁﬁp Framitte Fowthg det ai | ed
descri pti on when sheadeinticanjdineicbnd M itarddie iacaoapasitiivg dr awi ngs. 25

BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is_a first sectional view of a
novabl e pl at en ofPSXPRBALERIRELMC thEeRPY HHE iBItdChiOMeRhithe mpreble maldy

second secti onal sﬂFgWrefaéﬁ@rdﬁ\éaﬁbﬁwé”@n piid @Rnebride vl abed MblntiMgection
nmol di ng machine; F 3 is a schematic illustration of an injection nolding

machi ne of the fPlatecaPdf RARitdPnt pE Hheddwsti aAvemt die secoarddagd 4 is a

perspective il ust gt 9P R movabl e nol d support apparatus of the first
enbodi nent of the present invention; FIG 5 is a |longitudinal section of

the novable 5 ol d support Aappediaiu$os hbarpresdrtGingentiathesf degeribed
e o sunSEiTomle M o e o SRR ol e
i nvention; mounting plate is not deformed when the load from the
10 first load receiving part and the second load receiving
part is transmitted to the rear surface of the mold
mounting plate by the load transmit member.
The molding machine may further include a guide
member, wherein the movable mold support apparatus further
15 comprises a guide part receiving the guide member so that
the movable mold support apparatus slides along the guide
member.
The movable mold support apparatus may further
include a connecting member having one end connected to
20 the first load receiving part and another end connected to
the second load receiving part, and the mold mounting
plate, the first load receiving part, the second load
receiving part, the at least one load transmit member, the
guide part, and the connecting member are formed in a body.
25 According to the present invention as described
above, rigidness of the movable mold support apparatus
becomes high so that the mold mounting plate can be
prevented from being bent.
The connecting member may have a pipe
30 configuration.
According to the present invention as described
above, an apparatus equipped at the rear surface of the

mold mounting plate, such as an ejector rod unit or an



10 FIG 7 is a side elevation of a novable nold support apparatus of the
first nodified exanple of the first enbodi nent of the present invention;
FIG 8 is a side elevation of a novable nold support apparatus of the
second nodi fied exanple of the 15 first embodi ment of the present
invention, FIG 9 is a side elevation of a svabl e nol d support apparat us
of the th|rd nodi fied exanple of the first enbodi ment of the present

invention; FIG 10 is a aken along the arrow A s in FIG 6 of
Lho 11 1ot embodi FRRTCOF 195 g PrLatoRe FEeQmEHAed, o bapacsot + on
taken along the anreneBestrawting hbfbed rfvihfethé rsipes mdadigeritieh.t he
present invention; 25 FIG 12 is a view taken alongﬁthe arrow C shown in

FIG 10 of the first enbodfReMCTGECEABI JrIRaTH MAHVBAYS Gh.CTOpe, saatiqd a
cross section takgppah@litdie tar £AW hdef 1!1:@c€:|.<§1 o0 8k hbeaBid Fola

enbodi ment of the present 30 invention; FIG IS a cross section taken
al ong the arrow EUBROHH @Hquﬂ5usloh@W149N?'ﬁPP§Fa%#ﬁﬁi$Yh§ﬁFté@g¥4ﬁ§ present
i nventi on; -14 BhEigdeadpan il lustration showing forces acting on the

movabl e nol d support apparatus of the injection nolding machine of the
first enbodi ment of the praseondingvéat L, pr@esent. invention disddestmikad on of

a novabl e nold above, rigidness of the connecting member becomes high and

the mold mounting plate is not deformed.

10 The connecting member may have an end surface
facing the mold mounting plate, the end surface being
remote from the rear surface of the mold mounting plate.

According to the present invention as described
above, it is possible to easily maintain and exchange the

15 apparatus provided at the rear surface of the mold
mounting plate and accommodated in the space in the
connecting member having the pipe configuration, such as
the ejector rod unit or the ejector rod driving part.

The guide member may be a tie bar and the guide

20 part may have a guide hole where the tie bar is inserted.

According to the present invention as described
above, the movable mold support apparatus can be advanced
and retracted along the tie bar smoothly without disposing
additional means for guiding.

25 The guide member may be a guide rail and the
guide part may have a receilving guide receiving the guide
rail,

According to the present invention as described
above, the movable mold support apparatus can be advanced

30 and retracted along the guide rail smoothly and precision
is improved regarding the position of the mold so that it
is possible to produce a molded article having high

quality. In addition, the grease leaking out from the gap



support apparatus of an injection nolding machi ne of the second enbodi nent
of the present invention; FIG 17 is a view taken along an arrow F shown in
"FIG 16 of the second enbodi nent of the present 10 invention; FIG 18 is a
cross section taken along an arrow G shown in FIG 16 of the second

enmbodi ment of the present invention; FIG 19 7s a view taken along an arrow
H shown 15 in FIG 17 of the second enbodi nent of the present invention;
FIG 20 is a cross section taken al onﬁ? n arro shown in FIG. 17 of the

second embodi nenPeEHeERethT QUHRE FATENIEHEN 38 F’F‘G’faff of Eherbi’ Rédction

taken al ong an arah@wtHe Shawsy idlrElferedentdfalt Barsgeo sk ambodii@athgle t he
present invention; and FIG 22 is a rear elevation of a novable nold

support appar at uSaf PEnPTS B0 ATAB| 2ANRF 1REc kP nBhY Malde MOBNEHIF d

enbodi Ment of { NeupEASEind b 0fo] DAl FBLRESERP EheNnSFa Hofe RRRHERRED
EMBODI MENT A description will now be given, with reference to FIGS

t hrough 22, of efy&dpfents of the present 30 invention. Firstly, the first
enbodi ment of the present fpyventifn Wil e%CE:thdof F% e ajf,s?@ide
St the first

schematic illustration of an injection nolding machi ne
enbodi nent . Ref emayngnd ot @ecgivihg Juijdecmagnbend dianyiage of the

linear guide way.

According to the present invention as described

10 above, the movable mold support apparatus does not totter
back and forth or totter right and left. The movable mold
support apparatus is advanced or retracted smoothly.
Therefore, precision regarding the position of the mold at
the time of mold closing, mold clamping, or the like, is

15 improved so that it is possible to produce a molded
article having high quality.

The guide part may have an end surface at the
mold mounting surface side of the mold mounting plate, the
end surface being remote from the position of the mold

20 mounting surface of the mold mounting plate in the
direction of the rear surface of the mold mounting plate.

According to the present invention as described
above, the grease leaking out can be prevented from
flowing down onto the mold mounting surface directly.

25 Therefore, the grease can be prevented from adhering to
the mold mounting surface and the movable mold. Hence, a
molded article having low quality due to adhesion of the
grease to the mold mounting surface and the movable mold
is not produced.

30 The guide part may include a concave part having
a bottom surface forming a same surface as the end surface
of the guide part and a side surface situated in a

direction perpendicular to a direction of the bottom



machi ne of the first enbodi nent includes a frane 21, ‘a stationary platen
23, and a toggle support 34. The 5 stationary platen 23 is fixed to the
frame 21. There is a designated di stance between the toggle support 34 and
the stationary platen 23. The toggle support 34 works as a base plate

di sposed as being capabl e of nmpving agai nstl2he frame 21. 10 The injection
“nmol di ng machi ne of the first enbodi nent includes a plurality of tie bars
12, for exanple four tie bars. The tie bars 12 are dj sposed between the

stationary platerf@335Rd theITBYG BAEpIRATINg tand Stk $uESaghi e Thenber s.
15 The inj ecti on nERla@h BInGBE e paf rbhfed idtStthenBodh NRiMradksori fifd udes a
novabl e platen 11. The novable platen 11 is disposed as facing the
stationary plat efPSaHRIPHET ks Padcde bl eafdrg Sypipdie spparwe Rl sposed

as being capabl e +Qf +&dvang] Ng1Gac@00F S KA Gld1R0 mbiRVI P frll,angle; m%rédg@nd

leftward in FIG 3) along the tie bars 12. A stationar I's di sposed
on a nol d noufti f@BeAf aketisy sgdet perfaca idhahy porgasie P3rtaci Phe tdide
nmovabl e platen 11 V, i i : I yj%i
surface 16 of theurrré\?a | e %aﬁhgi%é?%zﬂﬁﬁésg?% gsﬁgi%nglg}tléerﬁ .Ia%\
drivi ng appar at usheomohdvihountimgepecfate pith thet mghdwountiRgGl8temy be

di sposed at the rear end ( eft e i n_Fl 3)..qf the nmpvable platen 11.
30 A toggl e nechanism 22 agﬂ% %nocggﬁug@rgr%%doglta%r?pig)ﬁéggp%%&afnﬁg |B§ di sposed
bet ween t he novaldiecupkatiemt 1 ssided dhethogiioisgppart rhotA frowiang

apparatus 30.as driving ne for _nold clamping, of the injectio | di ng
apparatus 16 ipé)S&F%g%s%%r]Cz}e trﬁgrr%%?%ecﬁdo tﬂgel%(f]tdegﬁahlgﬁnil % The
drivi ng appar at uso3@thhasa agaly iiw figrped tbedvemnc bhaserad swiIrfacevdOretso t hat
the cross head 35 as a nepber driven by the driving part. 31 i s, advanced or
retracted, that iE 9EhB2EC(YYhILnEERANTSHHESE °L Bg%rrﬁqjéjd.mo\‘f\ﬁgﬁn‘? HSvabl e
platen 11 is advanced (novE&cdidiighabdthd grdsend) int@hithd: @Si Agstsibed
performed. Mld cﬁgangin is perforned with a nold clanping force. Here, a
driving force gef@P¥Eed FH5ESEr LR AUt F21iS dynwarel HFPR Y 93Pt oggl e
ratio, so that thewebkd, CAaMsReibed CRater CahaUhRéask dan bBI sreppdiqnent ,
the nol d cl anpi n& force is generated by operating the toggle nmechani sm 22.

i

However, the dri ERE poRreelnsefer Ahed"diA Meangindi siFisger 234 Heg npvable

transmtted diregbiy houdts BV aREendRI RRn®Indls@srRJ10! fepbapi ng force
wi t hout using the tgggl e nmechani sm 22. The to%gl e mechani sm 22 incl udes a
8 L4

toggle lever 36 FQpE6Ht RELHELHERNHNE affth| B3 Ly wiRyi iRy adharhet ahéher oss
head S5, another o:ggabecd Y mdZaSHPRAIRS 83.£0EE NehP IncaREPLI Ot NOT NG
agai nst the toggl’e support 34, and a toggle arm 33 supported as being
capabl e of s#Pngiisgnagabyertuasse novabl e platen 11. The toggle | ever 36 and
the toggle lever 32 are |iQks- . gl e d oggl e
arm 33 are |ink-connected. &lc\)le%%?%?ﬁ'e Er;élgté{)r%g"p ré%lea/nﬂff?t\%\nggg %feh&&I
descri bed. FI G #reseatparegddonveill |hesomet mone odpranenvalrennial support
apparatus of the fkrst. EJ‘QP' res i hventi o S is a

| ongi t udi nal sectf:z%gg‘g;fg heeder?oq\?}ggl gé%ﬁgatgﬁgpgg%na%pa?rﬁb ugorslﬁ'(lljr\l/%\htl?r? FIG 4
of 30 the first enbbdthercampehgipyebmswingsvention. FIG 6 is a side

el evation ofzghe novabl e nol d support apparatus of the first enbodi nent of
the present Thvention. FIG 10 is a view taken along the arrow A shown in
FIG 6 of the BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a first sectional view of a movable

platen of a related art injection molding machine;
FIG. 2 is a second sectional view of the movable
30 platen of the related art injection molding machine;
FIG. 3 is a schematic illustration of an
injection molding machine of the first embodiment of the

present invention;



-17 first enbodi mrent of the present invention. FIG 11 is a cross section
taken along the arrow B shown in FIG 6 of the first enbodi nent of the
“present invention. FIG 12 is a view taken along the arrow C shown in FIG
10 of the 5 first enbodi nent of the present invention. FIG 13 is a cross
_section taken along the axrow D shown in Fr&-10 of the first enbodi ment of
the present invention. FIG 14 is a cross section taken along the arrow E
shown in FIG 10 of the first enbodi ment of the present invention. 10
Furthernore, a plurality ofIQuitielSHa& PergBectisre dlanpreatinlt afurde parts

45, slidably conpgRidnig heLd %pgjo@tbaﬁﬁaﬂguus%% PhoVEded %hbeeﬁhéﬁto%ﬁfeof

the novabl e platen 11 corresponding to the respective tie bars 12.
gui de part has a BheePrgFeqtidwensiendé as a guide hole. 15 A bush not shown

|n FIGS. 4 through 14 whi chrgam sid d°18gai ixdidd1® sbb€1f o Znel RoydISRL t o
in each of the tie bar guide holes 46. The 1nner circunferential surface of

the tie bar bAsh medsesupporoipperatins hshdwn dmt ELGei 4 cumftéveefitrat surface of
the tie bar 12 s%lgg&mgg@ gp V?Pégex%a:@ nHOﬁan slide. Grease as a
e p be

| ubricating material 1s receiv na ga tween'the tie bar guide hole 46
and the tie bar 12. In a cEEe. vtherseat hédei eldmtibushfi sheraiovabéd, méle i nner

circunferential s c the tie.bar i de hole.,46 co in direc
contact with the s%’&%ﬁ ecgrl) %a}rra%lljlrsrf (e)’rfeﬁ??a 80 'é'%%dlor?er’t g)%tslt ebpollfesﬁttso t hat
t he novabl e pl at emvéhtdéam; sl i de. The gui de part 45 has an end surface 50.

The end surfagce 50 of the de, part 45.is rempte fromthe Siti of the

nol d nount i ngssurface 16 o?i%hg] Mol & §6dﬁn%];ﬁ‘ﬁr¥doﬁl ‘éfea i@viaﬁﬂfeh‘@o rection

of the rear surf auppdftodpgdratimsl df mowentfingtphatieridd ckampleass saHd ace 20

is at an opposite.side of the nold nounti n% surface 16 of the nold nounting
s

-plate 15. That i MERCFPESENY RERFent dmventionihe end surface 50 of

the guide part 45 situatedrad. thasshdei@é dheammbd IPUNHIVALIBIhare 16 is
situated not at the sane gosition of the nold nounting surface 16 but a

posi tion remote FPHIBRPFRARRSGAHSNCHf thhessrord Redhtigh example of the

15 first embodiment of the present invention;

FIG. 9 is a side elevation of a movable mold
support apparatus of the third modified example of the
first embodiment of the present invention;

FIG. 10 is a view taken along the arrow A shown

20 in FIG. 6 of the first embodiment of the present
invention;

FIG. 11 is a cross section taken along the arrow
B shown in FIG. 6 of the first embodiment of the present
invention;

25 FIG. 12 is a view taken along the arrow C shown
in FIG. 10 of the first embodiment of the present
invention;

FIG. 13 is a cross section taken along the arrow
D shown in FIG. 10 of the first embodiment of the present

30 invention;

FIG. 14 is a cross section taken along the arrow
E shown in FIG. 10 of the first embodiment of the present

invention;



5 surface 16 in the direction of the rear surface 20. Accordingly, a
concave part 49 is formed around the tie bar guide hole 46 in the end
-surface 50 as becomng a hollow in an opposite direction of the novable
nold 24. That is, the concave part 49 has a bottom 10 surface formng a
sane surface as the end surface 50. The contéve part 49 also has a side
"surface 70 situated in a direction perpendicular to a direction of the
bottom surface . The end surface 50 has a_configuration simlar 15 to a
rectangl e, for exanple, hafiffig FourS Srdddlrdiriamshouing fneces 8fFting tie
bar guide hole 46:@&@eom@v9@1@@c{olaagh?§o§t GEHpaed 68N AHA hgBer e
configuration of the end surface 50 of the concave part 49 is not limted
to the above menttUFERICHBREHIA & She BlFshegredinest e fhezpreseitt gurati on
with a circul ar cgpfdngysation, for exanple. Because of the above nentioned
structure, the grease |eaking out fromthe gap between the inner
circunferential surface of Fﬂge 16 dvar shdshekevhttion oft @rmyiabdemheldnt | al

surface of the ti 1%#%& ot, ¢f MJC d mLd ting
surface 16 di rectsﬁlﬁ%k/gan I e,u%F}bé ggwiLs a \g?)éemé%%{alfi"%%hg?gao novabl e
nmol d support apparesens efbedianemitr of Hoedipresngxanpeértioin;t he first

enbodi nent of the present Lnvent4an. _F 8 1,s.a.side elevation of a
novabl e nol d support 30 ap%g(\?la%'}s%%f % ]ﬁgége%%krsle r% |n§i 24 aerxré)r"rvaeS%?wrf he
first enbodi ment iof FIBe pé esterithel seenhd oenbddien® 0f thesiptesehevati on of a
novabl e nol d 3UPRQLL ,apparat us of the third nodified exanple of the first
enbodi nent otl the present’ -19 invention. As shown in FIG 7, a groove
part 71 leading to a side BIGf ack iaf at beos®vadite omokdk@d almygbanf arrmd at
t he side surface /Q,of the caye part 49. Because. of thi structure,
the grease | eaki r?; S&‘ﬁ?“f?’%rﬁﬁeaéaB?b }i‘?\eseer‘?qtrﬁee‘r‘ﬁ?l@rmeﬂtr c?%n?lé‘? hgSent
surface of the tiiawveatibmwsh and the outer circunferential surface of the
tie bar 12 flows through the groove part 71. Hence, it is possible to
prevent the grease from flBhf ngtddwinfal ey A%t FHPBY 187 AT HgSRRi™ ace
16. In additign, iasrFsBowy idE khe s8cord el daakht 7@f | @RdiRgsérem t he
concave part 71 to the rear surface 20 of the nold nounting plate 15 may be
formed at the si d&VEOFLaRe 70 of the concave part 49. Because of this 15

structure, the grease |eakiflg. ot ifs" anMctbes aaR-thehWesked N8 dnBN8h arrow |
circunferential surface of the tie bar bush and the outer circunferenti al

surface of the tilesharni1in fHigns 1t 0of hehe exficondr prbeA PN tHefcEhe jRrgsent
possi bl e to preventehbesgr ease fromfl ow ng downward to the nold nounting
surface 20 16. Furthernore, as shown in FIG 9, the concave part 49 may
have a side 38rface 73 incFI®edl dsap eppositastdidetaken dosgdanciridve nol d

Tount i ng sur face 18nolfl £ 436 0171 Be ShOSAMELAR I ndiRCBYSEnOTpldignabove

mentioned 25 structure, e grease ing out fromthe gap en the
i nner circunferennivahtserf @gel of the tie bar bush and the
FIG. 22 is a rear elevation of a movable mold
support apparatus of an injection molding machine of the

25 third embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A description will now be given, with reference
to FIGS. 3 through 22, of embodiments of the present
30 invention.
Firstly, the first embodiment of the present
invention will be described. FIG. 3 is a schematic

illustration of an injection molding machine of the first



outer circunferential surface of the tie bar 12 does not flow downward to
the nold nmounting surface 16 directly. The novable platen 11 has the nold
“nounting 30 plate 15. The nold nounting surface 16 is forned on one side of
the nold nounting plate 15. The nold nmounting plate 15 has a substantially
_rectangul ar configuration. A piercing hol e 53~ s di sposed -20 in the
center of the nounting plate 15. The piercing hole 51 is necessary to
acconmodate an ejectqQr rod for driving an ejector pin projecting into the
cavity of the nmolS ,Ogbme%Qanple. The piercing hole 51 may have any kind of

5 configurations. Further nRégerdiily w8l drapunt ivhe Rhaterien MYdhAye a
designated plate thickness between the nold nounting surface 16 and the

rear surface 20. MPFhiRe phftdieafiest aambienitn ippbsles; 2 fname 421t 1dat the

pl ate thickness isRathéndf, \HiGitaht ¥30fadde: GoRleE Sfpddig Aal d fpunting plate
15 be greater _than the plate thickness at any other position of the rear

surface. Thi sOi s SHaEARELY 5 adesce B bbs ﬁjateér ot Ree | el 2dm t Pleexd rist al oad
receiving part 1%e§ﬂ€né{l€d %ﬁ%%ﬁﬁcéoﬁgt&é‘&?'tﬁ'engoﬁﬁié SJ%PB% ?g %ﬁ‘t gitted

to the 15 vicinity of the center of the nold nouhting ate 1 e rear
surface 20 by a Bitasiohad nhadesn?d . nEftsertogglansguppadc Adwooiesl as ansmi t

nmber 43. The fi i\ ; ad | . L yi
part 17 are di spbass RPYs (AsEREERtPAULy A LI Lr FES T AR B o
mounti ng surfacefiémef2the nold mounting plate 15. Al though the first |oad

recei ving Daﬁ 13 and the ﬁqeé?%'re:cgﬁgnrﬁ%ﬁ@%”%ﬁ?@%ﬁ#&%ﬁ%? g first

separately at a left side and - a Si
| oad receiving pambod8narid inledudbs sequinddldag veceieibagspaki fior nay be

unified. Referring_to FIGCS. 4. 6. 7, 8,.and.9 the first lqad receiving part
13 has a first ple% te %W\%&Feb%rél rs?hepi%ﬁezéﬁr%flz{ (&St 8oL Sfechani sm 22
can be inserted. béheesrecurd sitaadoneceipliatgnpast add dmas taggees osibuirt Bal e 18

30 where a second Hi n 210 of tﬁﬁ to%%e mechani sm 22 can be inserted. As
shown in FIG 3, *He"?BHYIEE FAFS3"FPF e t oggl e mechani sm 22 is connect ed

to the firstipin 200 and the segerdiphm@lkdingHareBiné ycesel FoAyE he upper
and -2l embodiment also includes a movable platen 11.

The movable platen 11 is disposed as facing the
stationary platen 23 and works as a movable mold support
apparatus disposed as being capable of advancing or

20 retracting (moving rightward and leftward in FIG. 3) along
the tie bars 12.

A stationary mold 25 is disposed on a mold
mounting surface 37 of the stationary platen 23 facing the
movable platen 11. A movable mold 24 is disposed on a

25 mold mounting surface 16 of the movable platen 11 facing
the stationary platen 23.

A driving apparatus for moving an ejector pin
not shown in FIG. 3 may be disposed at the rear end (the
left end in FIG. 3) of the movable platen 11.

30 A toggle mechanism 22 as a toggle mold clamping
apparatus is disposed between the movable platen 11 and
the toggle support 34. A driving apparatus 30 as driving

means for mold clamping of the injection molding apparatus



| ower toggle arnms 33 of the toggle nechanism 22 act on the first |oad
receiving part 13 and the second | oad receiving part 17 through the first

- pin 200 and the second pin 210. A bush for coming in contact with outer
circunferential 5 surfaces of the first pin and the second pin and rotating
the first pin and the second pin may be i nskfTed into the first pin hole 14
“and the second pin hole 18. The first | oad receiving part 13 and the second

| oad receiving part ,17 are,connected to each other b .10_cgonnectin
menber 41. The c&ﬁn@l&??ﬂﬁe‘?@ﬁb C4¥eRasS o&hﬁxgﬁ%?e‘%/mg_lﬁi 55%0 i gur'&ti on
44 having a Crossir§eshyOfpRefat@RdBouhas 4 AtiRengO¥ANY A s@ehi 89 Hfsdrie
novabl e nol d support apparatus_having a substantially rectangul ar

configuration. HIREQEr SO tHATCRE GEPaRi RADE RE _rBRIRbers dFéEeR g ienot

limited to the aboyeifgntianed qanbhoiiatd Ot 2ed-satder d¥aY be ame kind of
configuration. The connecting nmenber 41 has an upper end connecting to the
first |oad retei FHoaglparechenignd2d Laveperi®deconnecting to the second | oad

receiving part 17. 20 For gxaimhif: mdaBRO3b Atk 84Uk PPAT, Mo fmbead
surface 20 of the nold nounting plate 15, 'such as an ejector rod unit or an

ej ector rod drivirdghpeard itadIbe dtconvidiatlesing iheoenfacmedt tMldi pe

configuration 44, r S70r, i I e i 13 4.58..25
connected to thec}éﬁ?&@ﬁr%é%rfégﬁ?&tﬁgﬁhm g\@r%iu%tfl r%ﬂ% gtgge:E?LS bl-ile%ae'f Pr st
| oad transmit nedpérid@ Seraehglencnatéddoy rdeedvedidy pgawt Bilr s | oad
receiving pa 1 . r 1 t he rea rfac e ol d
nmount i ng pl a{’éa 15% E?EEPJE%%okﬁgglngéésgeecg?ﬁbdg s%aﬁlflgﬁﬁh?es%gégngé# to the
rear surface 20 dbrtheisntalanmiantidng I atlel sl embydimeseconttel maddt ransm t
menber 43 so that .the.l oad received by the.second |oad . receivi part 17
Can be trans 11 S4°TE PRI Shy Fractatalt 5V EREERLI AbonEPREL D! e 15,
-22 The end part methanssmenf tHbeeword thribikgngl Bdr-el yeabribed foyr $hel oad
transmt menber 42.is connected to positiqn.i he rear ,surface 20 of the
o1 4 mount | ng. pl 824V IES KRl SnEAY R oRITRaeRr O iRs fr £ Faadayable
recei ving part 13lathbatli sss taheofldr slampiady tfozns mritHRiesidd fies two ends.
One end of the first load transmt menber 42 connects to the first |oad
receiving part 13°98L8tREFEHF"céfnects to a position to the center of the

nol d nounting plate 15 in the tRReSHetRSRi 0 20f 1401 bdes Mldgaentdwg pl ate
15 nearer than the position of the first |oad receiving part 13. The end

part at a side of6t REPROFEPhBFnPPARY pFaRPLES obf SYHIIKE 398 1N8RdERS ansmi t

menber 43 is conpeek8tnéf BPORLbLRBr | fodd1@ N8FEr S fREP LA ad NRimgl d 15
nmounting plate 15 higher than the position of the second | oad receiving

part 17. Thaf0isCapRbleerbritvirgandt pamit threspesleTupeertwdd el aone end
of the_second | 0adebignsith (3yRaBEbr£da CANNRALY baANR Secapdnynag recel ving

part 17. Another end connects to a position nearer to the 20 C er of the
mol d mounti ng pl &geinst|the mevebae Blaterrd 120 Bhettroghs dewsuntt mypdpl ate 15

than the positi O%Qf t&?&ﬁ?ﬁ‘e‘%’é@ h9ad L eChiNIRgnRaELg .17-Trrr§'e§:9§§9é‘ IR, i rst

| oad transmt nenber 4 the second [oad transmt ne are parted
ri ght and 25 | ef 82i andhthe divggdienarm, 33 rrd ilisk-topategdnsni t nmenber 42 and

the second Ipad transmit mgaber 43 fBYaBEe YNdieads1 Ul DY er Aol N0l ©

| oad transm t nmenber formed by conbing t irst [oad transmt nenber 42
and the second | oad transnFiGnehlier a4Reaspedive Adlusteatbody ofey be used 30

n the present ipyenbiom,othe Jplde mounting.lat e, d S Has anfgsianat ed plate
t hi ckness between the o nmount i ng ace 16 and the rear surface 20. The
pl at e thi ckness #&heappesent dmvent28n. FIG. 5 is a longitudinal section
of the movable mold support apparatus shown in FIG. 4 of
30 the first embodiment of the present invention. FIG. 6 is
a side elevation of the movable mold support apparatus of
the first embodiment of the present invention. FIG. 10 is

a view taken along the arrow A shown in FIG. 6 of the



where both the end at the side of the nold nmounting plate 15 of the first

| oad transmt nenber 42 and the end at the side of the nold nounting plate
"15 of the second |load transmt nenber 43 are connected with the rear
surface 20, 5 nanely in the vicinity of the center of the rear surface 20,
is greater than the plate thickness at any~dfTher position of the rear
surface, as shown |n FIGS 13 and 14. Because of this, the part in the

vicinity of the c he nol rTBuntl ng plate 15 is not deforned when
the | oad 10 from JrrPJ%fH: Pdc &NGi PEETATT 12¥eRRiPR he Fd6cohl 1D4d

receiving part 17cﬂo%st eaaﬁmzi tetkenO all BRg e a34blas esrfimPlint Reg Md b
nmounting plate 15 by the first |load transmt nenber 42 and the second | oad

transmit menber 43¢ ALrshofPedHmengset 18he Ryesentginwr Nt 181G onkedssi ng

menbers 48 for conragli egkérheajgsﬂgdeheaaislsovﬂ% %ewﬁomeﬁfeedlboo% dirst
| oad transmt nenber 42 and the Second |load transmt nenmber 43. The nunber

of the guide Par tflé@ﬁn@@]tx?qiﬂg“%’érﬂ@@r §hg goxrestands ponentiprt.o FAE. nLdber aof the
gui de parts 45, fgloseX 3Pt fol rkeauagsn%ame %‘}QBQ%'%&OngEHP@f;o“%f are
ac e IS

di sposed. One end of e e gul art connectin rs 4
connected with tHéiegtﬁidétpﬂmoddweathQnmmmeeﬁdtoin\the:J@m deFpar tld is

connecting nenbers 48.iSg %%Ctt%ﬂeﬁnggﬂfyihel Lolok 9adLr %nsmg-]_-(g‘ff{ﬁar 42

or the second | oad transm connhecting e s an
end surface 90 fafi yet Aersiolahboolimenhgopltitee ptbsemheimmratsanf ace 90 of the

connecti ng er 41 isre fromther ar srfae20 of the | d
nounti ng pl QEHJOlS For exagrr%’fgh 2R 6peni Ry a<£‘r1t Y49 |gu1‘%€? r?&’ftgog?haqoﬁt i's
possi bl e to easi Ie,xa&meafasmalgmlanedpextﬁlaﬁr@e sﬂ.hda}amadcﬁirieﬁztmﬁ@\fﬂ:ddeﬂleat t he

rear surface of the untin | a eadacc mmodated. in t space in
the connecting e ED vf?(g ‘%rﬁ?e%ﬁgﬁ LDt é’ﬁf’é‘??‘ C’sﬁia}?ea@ Y??Fél% ect or
rod unit or the Q;latt"enrll eo?czkers@dndinglng thar ﬁ:esﬁé’k@tﬁﬂﬁltllégb@ﬁi t147 is
opened in all dir |on Ther ore is possﬁlab}le for_ an operator. of the

inj ection noldin ng‘ 2 RaFY ér? Fl?'%/kPPerr ek ALe Hed GFei HYLPAROP: and

easi |y maintabn andueXCRaGhduWneih RPESY at whrBhEN i Dedialkht Ben rerrdesur f ace
20 of the nold nmounting plate 15, such as the ejector rod unit or the
ejector rod dri v@r’i’@%ﬁ tthe Figglrri bd, 1% i@sezbed wHereacthefefhrtidie P8d unit

is connected 10 thede] RSIQY 4600 BREViME Pk cuhtersPRISELEEO AHMithet O
pulling up the 10 novable nold 24 to exchange the ejector rod unit, the

ej ector rod drivitd§ PaF tPWIh (eEep| kb, corH@ckoKdthotit igvFepl ate 15, the first

| oad receiving pafit-chiretdift i30CQ0drhoac ¢ qGEl ¥5.ng£‘.arlt2 Jsz tltx%@ d st load
transmt menber 42, the second |load transmt e connecting

menber 41, tH@ gmoerébbermla@n éﬂ\dcﬁlheSJghﬂedeGEaaﬁecitmﬁeévbngcmr 48 are
strong members T ggebying {06 den eeﬁeix?r r&abdb&@ééx{'gu%gﬁ%g% BRI ng.

Therefore, it is preferable that t above nenti one ormed in
a body by Castln@01ﬁ0ﬂ56¥ﬁhﬁm@ té@ bar 12. In a case where the tle bar

bush is not used, the inner circumferential surface of the
tie bar guide hole 46 comes in direct contact with the

25 outer circumferential surface of the tie bar 12 so that
the movable platen 11 can slide.

The guide part 45 has an end surface 50. The
end surface 50 of the guide part 45 is remote from the
position of the mold mounting surface 16 of the mold

30 mounting plate 15 in the direction of the rear surface 20
of the mold mounting plate 15. The rear surface 20 is at
an opposite side of the mold mounting surface 16 of the

mold mounting plate 15. That is, as shown in FIGS. 6 and



20 as to formthe novable platen 11. Next, an operation of the novable nold
support apparatus of the injection nolding nachi ne having the above
“mentioned structure will be described. FIG 15 is an illustration show ng
forces acting 25 on the novabl e nold support apparatus of the injection

mol di ng machi ne of the first enbodi nent of~t&m®e present invention. First of
“all, the driving part 31 of the driving apparatus 30 is operated to advance
t he cross head 35 so 30 that the tog&l e_mechani sm 22 is operated and the

novabl e pl aten 112stAaveRfteriasead? edluithe GHEdR RN éonslEuaet dtes in

contact with theglakigpasy (A thoZa ROURSI sReELEE MaMBlsdset @Sty id then
nol d cl anpi ng. -25 Next, aresinis injected fromthe injection nmachine

not shown in Fl Gat3thAt SahPEAFie) of Hite MeddabPen il SRELafR thout a
stationary nmold ZpURdes N PIresEUEke S&stit&%nt?@ GV oY al fodaddRA with

the nmolten resin. The 5 rml_ten resinis then cooled and solidified so as to
obtai n a nol ded avrifere. 1feit thehdidestiary ofaithe3ueds sypépaeedlt o retract

t he cross head 35 so that Agg?{%\r{n%?ke ngtg%v;elﬁims_tr%lr%c%?%ggda}%d

novable nold 24 is separated ¢ 10 stationary to performnold
openi ng. Next, afther tibebay epticie hotle ntf ighdhe end Hu@fa8ei §0aavanced, the
ejector pin projects Lnto_t vity_of .1.NS] . Lh Ld 24
so as to eject t%%cﬁ%lhﬁéoa a%%il%ﬁe?BA%r?ac’pﬁ)ggﬁllt? %?F?(%}clso}l ?ﬁgwn%% g’(?%gfati cle
can be taken out moAdl1324| arfetmushethefcdriamvenpdet] 49 thasl esbottonbe produced

by repeating.the abave nti.oned operatiaon. The vabl | at en

repeat edly adVand&s aﬁanf%’i“}%é g %g,sqr%%clei 85paP% ef’ffsgfga%%r%'usﬁgg not
shown in FIG 3 abachiieepded 4 albe has warsddandutfece gar watdated 20 abar
gui de hol es 46 conreggondin to the tie bar received in a

12. G ease i
portion between CHESFEFARIRFIRDIBGILIHST é‘n&iltrﬁ‘étjr%sﬂﬁalﬁlget}?%t‘bcﬁ? bush.

Therefore, the grsgagacslightly enters in a gap between the inner
circunferential surface of _the tcle bar bﬁh and t he j(F).uter

25 .
circunferential surface of TRhehd SUBARCE 200 RaSoAdFART TP nALPLLAL

circunferentiigl surfbaeeceindite o Edmdiush habéingheoQuiseBesi I6nyder@ahi al
surface of the tie bar 12 are well lubricated and s|ide snoothly agai nst
each other. Hencé dif@ehex M &hgl hierPan dfdepBobRvAEhEed anRe Feict ed 30

along the tie bahal2ngMRotitved WORE: JRALL i0n0ST AHe ahfTRLEaEL AT MNGHAM €

perfornmed, as shown in FIG 15, pushing forces F1 and F2 fromthe upper and
| oner toggl e ar neng3svrface bgdl he can@vieePRERI 4 iz2 natt Lonl ek 1 r st

| oad receiving past 1380018 3EA000L QRMREGR! WM R beld Sfniiig movabl e

platen 11 through the first pin e second pin~210. On the other
hand, a reack0forcceffigomtinn stizhi anakscydlaat eangiguratdon, piehi expridiece F3

acts on the nold j 1 i 5 through
BERYALL NGr St %ﬁsvéqn&itml?, dmatd S f&ﬂepég d g
the novabl e nol d %& an%n(?%e stationary no ((;égg G thi's case, the center of
the force F3 is reghidedouts fwom fihe ajamdrervweent the akiner chscuBfefentialnol d
nounting surface ? The. ;at i heysdde naf 1L e A ARUALE rﬁéi%tle 15
of the first Ioa(*fl:’lu rf%%‘gmo etrreeenn%é‘r Eié an‘?iéthé1 ené at” the si ge o?lqaf e nold
nounting plate l5usfatbeofedundikobar tYamkEst noenbeow 4®wawerd obmetteed t o
posi tions negger mtocidtplgurg:te.lnrggersu%aggelérmciiq:eré%}r}t_| ng plate 15 in the rear
Meanwhile, FIG. 7 is a side elevation of a
movable mold support apparatus of the first modified
example of the first embodiment of the present invention.
FIG. 8 is a side elevation of a movable mold support
30 apparatus of the second modified example of the first
embodiment of the present invention. FIG. 9 is a side

elevation of a movable mold support apparatus of the third

modified example of the first embodiment of the present



15 surface 20 of the nold nounting plate 15 than the positions of the first
| oad receiving part 13 and the second | oad receiving part 17. Accordingly,
“when the force F1 and the force F2 fromthe upper and | ower toggle arns are
transmtted to 20 the first load transmt nmenber 42 and the second | oad
.transmt menber 43 along the line L1 and th&%tine L2, respectively, the
force F1 and the force F2 act on a point P1 and a point P2 in the rear
surface 20 of the nold nounting plate 15 along a line L6 and a line L7 as
the 25 force F1' HVfYHE force F2', respectively. Here, the center axis
line L3 of the nold mountipg phaie kO FI8.a7! | HylRVENGas: SAME cAHERGIEON asS
a novabl e direction of the novable platen 11. The point P1 and the point P2
are poi nts where 3 deRft eprfach af41the paeakie Wlﬁoag YaRenitermed miniiée 42

and a center lineid glirEhge W@Iﬁth@aéoﬂé%@a_ t”@é*perBeg:%u%oléf iiig rear

surface 20 of the nmold nounting plate 15. The'line L1 and the Iine L2 are

| i nes paral |l ep t cutvetysat ethendreasenkealging oute from dcheowapi hgtyeen dhes
-27 and pass thr t i r k Vi p S | oad
receiving part 1%%&5%25{:%% ryé_n(ﬂ.?.%é %gﬁfea/{%%éfngﬁ%h% ?%g Et}g%r%&?incﬁlgs
parall el to the certeer caxcunfempmtiglosurfecarpifdtheunie dgrplldt €1dw%s and pass
t hrough the 5 point a t i 25, 1€ ively,. of _th surface
20 of the nold noél}lrﬁcﬁlﬁl%a g %t%eolo%% g%‘ggf?)lrbe%%%%gangétlhse%fog%gglég% are equal
in size to the fgmsyeRl ahe greaseofcem FRlowiggpdownwatd/ .td mhehingldase, the
di stance R2 EBVi rﬁ%élorllitr.gctggp 1CO R@r pendi cul ar to the direction of the
center axis I'fne of-"Ehe n%é}(? nmounti ng plate 15 between the line L6 or
the line L7 and the cent er Iaxadditioa,L3s slsowhdmt €IGt hén 4 hele peancE Rl
havi ng direction perpendicular to the directiqgn _of the center _axis line L3
of the mold mountiSRGLE8 FFAF & hFs CARERERP e /i FE F1° GPah&UFfAe® 12 8hd the
center axis |inednd mbhatmbwntindepeate als sy pedeofiied R ABLdsp@@INt i Ng
plate 15 of the first Ioag transmt menber 42 and the end at the side of
the mol d nounti ngYATACE 18 oF HRe COREINY BUHd *Pr anSefauStefbef 43 are

connect ed t01posidtrREuse, NEdd YrehBel NEaleRY utrotrémeHB RpTBEMIEd] thlat e
15 in the rear surface 20 of the nold nountin gl ate 15 than the P03|t|on

of the first | oadECeFHFAYIRRaNtial ofigrtane Sécoha FadarebBrli 17.

Accordingly, bendjfia NerBALstehitig1 08ut A dTRrd tABUREd MarPhat e1dws diée to
the 25 force F1' and the force F2' are small. In a case where the novabl e

platen 11 has a stheu&eareswifadee 2RpvalieRcel diteds1PPSViLlehEor BFAYRIY: &he

i nj ection nol di ng;MAGAI REASEINAWE EBwikhdzd ko tHE AOIF Eolhht iAGdsdiradeor ce
F2' are actlng on the points wheré the 30 line L1 and the line L2 cross the
0

rear surface2800 1&. the nold nounting plate 101. Accordingly, in this

related art case, the di stggg&%}ng%%té\r/\gtgﬂ% t limnerkl @ d&fe JdohRgvyd2 and

the center axis line L3 is nu e above -28 nentloned
di stance R2 of t @y é§emay ilmmenti shdeosutf@ce A8 beeldingg monent oprasitg on

t he nmol d nmounting,.pl.a Nyt ' r.g I-Qﬁe Ly 1N
t hi s enbodi nent, al@(% tsttga%%% éblerbtemggn{igé?ﬁ%ﬁonagg%?n%&o %Fh26bus i \r%agorce
F1' fromthe uppef tthggbidarsnrIdcac?d ng Because abutite radnevei mgnpieneas 15 and
an acting poihat of reac ushin o] i,st e e n
acting point bgf t%éﬁlgﬁgﬁ?hg&f%rgggaﬁg' I?%%%{%’éltl %ﬁ%}‘ dtlthzeggg 13(?1%5%@1 ggt%i ng
on the noul d nouninneg phatenfdreb@iahdsanfamt iofgtpei nie ddart besheard fheshi ng

force F3 is short. Hence, the bending mpment actjng on,the ting
plate 15 i s smal |9ut?ﬁeFéF%%§erteﬁ%lﬁgl%urrmaucrﬁ i gHﬁ?a ¥ 08y %E‘;gge%‘e)n‘rﬁ{ by the
bendi ng nonment . |floaddbtwhward ito aheaseldimwnatiihg suwefaden Itthdivecthy.ty of
the center of the nold 15 unting.plate 15 has an_jncr ed plate

t hi ckness as shown in Fl GSERiénoé’r%ﬂﬂP&?F\%nn& %%ﬁh?i%‘gﬁilnﬁu 189 s not
def ormed by Bbe fhirade ES$. arkk wdedf asaet iy .subfacéi 16tid Fadmedcen wWreg part

13 and the second |oad receiving part. 17 are copnected to the point P1 and
20 the point P2 iSi9€nefr e ’%‘l}rcgﬁ‘BBnEbn%fpa]ta}jf@ ggl‘d mount i ng

The mold mounting plate 15 has a substantially

rectangular configuration. A piercing hole 51 is disposed



plate 15 through the first load transmt nenber 42 and the second | oad
transmt nmenber 43. Hence, the forces pushing up and down on the first | oad
“receiving part 13 and the second | oad receiving part 17 fromthe point P1
and the 25 point P2 as a center are transmtted to the first |oad receiving
.part 13 and the second | oad receiving part-49-by the forces F1 and F2. That
is, a force separating the first load receiving part 13 fromthe second

| oad receiving part 17 is transmtted. However, in this 30 enbodi nent,

since the first |'BadieeEerBhehdhe 1ouaking mdasechnd | Tl PReseingd fplsar t

17 are connected 4y ilsh@e608806) itdd aBBBRREdA ahNBJEEESE ARRFLEGLI Wi dyd Part
13 and the second | oad receiving part 17 are not Separated. -29 Thds, in
thi s enbodi nent, h&ILEELEP I BFCIRELIRP e tthdhrodrYit RSl dharmelds fare
transmtted to thg gt |Bad Jiabs gt horohar t nge | oad
transmt menber 43 agdrly)d act on I{lhe pgllgnts P1 arr?éng%i%ﬁ' 3(?%80 %se 5 to the
center of thedredordiighneel@®.of the nold mounting plate 15. Accordingly,

t he bendi ng nonment acting ]ﬂgmﬁﬂl d i I 535S smal

Therefore, even if the pl a?gr{' e ngés%g?%%le@r?%lugkrﬁr%énﬂ%ge p a{"%yll%a‘fes not

10 increased, the mgsdonated ipigtel ahiécliess betwvebenthe Wexldemoihtirgy possi bl e

to prevent the ni face 16_a t he .nmovable nmold 24 from being
Rt SR ESat Bl o e T G SvehecaPt

deformed so that the quality of the nol artfcre $0M%bei ng
reduced. 15 As desownbéd EIES.e 13t hedehdl, sthaftacheS5Plate tihd ckndes ofn tdhe nol d

nmounting surface 16 .of  the i de rt 45 s reomte froma positjon of the
nol d nount i n%asurvflgégli% & gﬁlﬂﬁecﬁggarn% nttqenﬁ‘ogaa‘f‘%uﬂ%lqgnp aa?rie%)tqeon of
the rear surface @2@aabrttiamuihd phatéitigiqinaise 45. adhertefeer positd?@rgr ease
| eaki ng out fromtilhe gaﬁ bet ween thg,inner circunferential surface of the
tie bar gui de hol&465ahSTHHEGut el 'EF rtUMERERET a5 AFSZdRS 13%RFti e bar

12 does not fl owutier e6hd y£rtmwvinar di kot t hieadTekde TP ildetSunf a6 e Next, a
description of the second enbodi nent of 25 the present invention will now

P,
be given. In the S§6CBAIIBHIFHRENLN R WhaenaPe tinsddiEedste Hdpart s

shown in theibir sticenbediderhedtentéy ek iR #8018 k& AiRCe1ALEEIAlF and
expl anation thereof will be omtted. FIG 16 is a side elevation of a

novabl e nol d 30 $BFpERRT aPPdrR&eudO Py ah fiFjséctrad HHIdMi§ Reerend2ornghe

second enbodi menty @bcbhe VRS eRLnkAVERder BEG 17 is a view taken al ong
an arrow F shown in FIG 16 of the second enbodi nent of the present

invention. FIG 18 is a cris firft Qea@eﬁcﬁiwitngk@ﬁ{ﬂalb?]g?f@nthﬁrwcmdshovm
in FIG 16 of th@.o%@%?@&eﬁ{_?ﬁ%ﬂ gept l@faf@%ligﬁgggata{ th'g%ghgﬁ:&cel%d S a

view taken along an arrow H shown in FIG t he secon odi ment  df
the present #fvemenehy FUMQsize theanekdbgwudtingt$wrfacekdn af orte awldr r ow |

shown in FIG 17mBLnEE12%S;§]%CE%dlgﬁboﬂi%h()fthéhgip @ﬁé@hﬁ@é@%@ngaﬂe‘ 21

is a cross section ta ong an arr shown 1n econd
enbodi ment of thd3pradetite isecondi bvrd Refasriviing partFllGSaré6fotmexigh 21, in

the second 10 e"%%g!agggé yofatt gel f@sgir&e ia'?l\éegt {:9&1 isrldtehgnngl\{aspl e platen 11
as a novabl e nol uppor]t apparatus, a plurality otf gur de parJts, for
exanpl e four gui @abpdihentss theofinest i lpd arethiving dearts 132andrehepr ovi ded at

posi tions of,the _nmpvabl aten.1l carresponding to_t. r.espective 15 tie
bars 12. TheZ%ui 5%8813%13%% Aas-a tie Fbaa{:& ggl @%y%% emg'tﬁgg'a gui de hol e
connecting the tie bar 12 Resfexrrgugdeon®BIdeer .4,A6St 7 ucs urandd® the firste part

S e LY allL)dexagc?ei%%.ntghSaJ%%rfgzth%rseaogi;[:gg 191[{1' %1%""55 veth5ere a
first pin 200 of the toggle mechanism 22 can be inserted.
The second load receiving part 17 has a second pin hole 18
30 where a second pin 210 of the toggle mechanism 22 can be
inserted. As shown in FIG. 3, the toggle arm 33 of the
toggle mechanism 22 is connected to the first pin 200 and

the second pin 210. Hence, forces from the upper and



20 of the first enbodi ment of the present invention. A bush not shown in
FIGS. 16 through 21, which can slide against the outer circunferenti al
~surface of the tie bar 12 is inserted in each of the tie bar guide hol es
46. An inner circunferential surface of the tie 25 bar bush cones in
contact with the outer circunferential surfdke of the tie bar 12 so that
“the novable platen 11 can slide. Grease as a lubricant material is received
in a gap between the tie bar guide_hole 57 and the tie bar 12. In a case
where the tie barlWEShtPeopaised3 Phetisd Go9ger BeFRAMSEY At #aF Furthgce of
the tie bar guide;hake;oly crRs vihgesity 19 H@NLAC sddrl 1R8O &Livin
circunferential surface of the tie bar 12 so that the novable platen I1 can
sl i de. -31 Howd@ait, 17 hengpvale thar £158C ipin RE0sardrithemesandepin iZl0short er

than the guide pafi,dp kdy tcEJ?nifnigr $h {TRAkn A &P S RE oG AT the
e t he nol

gui de part 55 situated at t si'de o nmounting surface 16 1s 5
situated not at twefsase @podihe darst pire ardaitheuséeersl 20.nband argieadiinigon

renote fromthe rear s : i h i 0 f fi d
receiving part 1§%%n5§?%%%§l§c§glg Pgédg?éégcr{ecf&ﬁhgﬁﬁgr?é Q%se%rﬁg%l Jl‘rg&’ écgl Sshown
in FIGS. 16 and 8rs& pap hald ddnedd betevesronbdepénchalr fl8ce 56 of 10 t he

gui de part 55 situated at the sid f_the mol d nounting, surface 16 and the
rear surface 20 of the m)l%h‘?mulnﬁsﬁngoﬁﬁaf%cﬁ%{mgegﬁﬁ{ée%ofant%gﬁﬁb%%“éomg

menti oned struct uoad teeeprieas@akreak? ngreo wonheaned heo gayehbetheerbyt ke 1 nner
15 circunfereptial surface of the,tie Rar bush 1@}nd t he out

oirountorent Eh | SoPRECET aber Alpar T Prots e oAl Mt dn 1o

the nmol d nmounti ngxsmpiace IhpdNewhsigiropemiidonaeing he cre¥absectinnd

support apparatus of the injection nolding nmachi ne having the 20 abqve
menti oned struct lﬂeépﬁpqi+°hﬂérd§§cﬁzpﬁe‘a?v’a{t‘g&lﬂfreﬁ§l?’b ‘?ﬁwé'-hge@%@]eehﬂ? nt .

First of all, theuwdpb¥tpRaittudlnabiidier Hubsitadt 8PPBf ledsan§ul s oper at ed
to advance the cross head 35 so that the toggle nmechanism 22 is operated
and the novabl e SSNALGEEALIOP i sHRUGEREed-ReASORTEGETAtLON RE FB% BTS Sl d 24

conmes in conggct gackhohhes HAL 1GRREYd MY 1D aBBvasmdrt iRgklor m mol d cl osi ng
and then nold clanping. Next, a resinis injected fromthe injection

nmachi ne i nto t he CORFLEYrIFLlamhangpyabher Msvd Pe42anndkingk ofo corbiywindiyptnol d

25 under high pregaurgnsiiiRt mhBefayi thad anf bbb Md RohhecHDid &k, resin.
The nmolten resin is then cool’ed and solidified Sso as to obtain a nol ded

article. Next, tHaedfivshgasstregeivingmaritdd apdrathawer end32 the cross
head 35 so that tcjagﬁgg,y ?tooltﬁteege%%ndzgwa%t rr%ﬁ%?@i agt&elﬁmyabl e nold 24

is separated fromt stationary no to perform openi ng. Next,
after the ej@@tor rod not BéwvexamplEl Gan3apmaduanedgdippdate a8 shectear pi n

projects into th Ly, of i nsi t. I 24_.sqQ as to
ej ect the nol ded%é#?lx%%ez.cpﬁsft Q%Fefélg}?e%@jr{thﬁ%g g?%ggn%gggggrﬁc e can be
t aken out. A | ar gdentoberodfurtifte ompaulesfj eartioirclired dumivibg produceth lbe

repeating the ab%%%oﬁggéiéggﬂinpQﬁ%aééégg of the pipe configuration 44.

Furthermore, the first load receiving part 13 is
25 connected to the rear surface 20 of the mold mounting
plate 15 by a first load transmit member 42 so that the
load received by the first load receiving part 13 can be
transmitted to the rear surface 20 of the mold mounting
plate 15. The second load receiving part 17 is connected
30 to the rear surface 20 of the mold mounting plate 15 by a
second load transmit member 43 so that the load received
by the second load receiving part 17 can be transmitted to

the rear surface 20 of the mold mounting plate 15.



10 The novabl e platen 11 repeatedly advances and retracts along the tie bar
12. Tie bar bushes are inserted in forward and rearward tie bar guide hol es
57 corresponding to the tie bar 12. Gease is received in a portion between
the forward tie bar bush and the rear ward 15 tie bar bush. Therefore, the
grease slightly enters in a gap between t te24nner circunferential surface
of the tie bar bush and the outer circunferential surface of the tie bar

12. Accordingly, the inner_circunferential surface of the tie bar bush and
the outer circunferential S fef%e PErt2attheside obafha Mk MRERFLINYbri cat ed
vell and slide sppatdlys d#engR rhbst Myab!&apkal €Mkberad2bes semaidikd
advanced and retracted along the tie bar 12 snoothly. Wen the nold

cl anpi ng appar at 8 RepRHtELaThdnabbe er $ihtSUfadeadt i Oh ther mald grepnting, the
grease |eaks 25 gubelr i idifent khahtng Pl diBhCoP A AiBgeBpabet veen the
inner circunferential surface of the ti'e bar bush and the outer
circunferential gsereicingfpatie 18ie Baat 1z, ithel éipst |load sransmithi s

enbodi ment, the r f g e r i ed t he side of
the nmol d nounti ngg%égu%?ggaeé%ggl Slt“tsl]lgt U;Btr{éjedeﬁgtgftsi‘ﬁ}%ef&gg%re p%%l tion at the
rear surface 20 huwanshit npadier 62 cemmtets romthaef posd tlioad nécehangear
surface 20 in a di rﬁci%on of tnhe first IoadCS cel ving.part 13 and t

second | oad recefVf g Ppart %% THEETS pgoap lgnf o?n%%e beetnmt/g]én t he
nol d nmounti ng subtatke Stolef ntolmatgugok@lapaar t1555nan1de t:haarr earfsce fAC@f20.

et Gl rcunt & ohCP AT SrIHE 08 PRACTi 5 S BAF bUH ARE PREVBOTEOT The

circunferential <iesachaf ﬁéﬁﬁlifﬂ.ﬁgt}ﬁﬁrﬂ23f|OWS dovvnvvard but not down to
the nold nounting surface 16. Theref

rease, | eaki out ., does not
adhere to the nold mountin %Lﬁr\daé’é‘r%atl% , HZSF}P%H“C{ %'HHP %U?\tl ng

surface 16 nor tpeaf@vED|sr rbledsddodd TEAUMIRANEMit MeniBRIrd4BDUAL i ng surface
16 is contaminated with the grease. L The grease | eaking out flows downward

and adheres to acSBReaERd g tahé’OF‘%EH%n i d:rhearF‘PBo?u aél dhere MRd&dnpl d

cl anpi ng appas at hhéuhﬁlﬁcy tp&!?htt%d lS"BY‘@P{@E thh'i tthé_srlﬁoﬁbtrlfo%(?@% BhE S&RITLE from
the novable nold 24 or the stationar refore, there is no

| i kel i hood t hat tlﬁédgF%%Jé’lé’@hEPFﬁgl'zn t'fﬁ‘@é-'e igyr the eecaBferead tirangBikol ded

article. In addi hi@Ber SANGR S I@@oagp@gt Und RE4O6LASR |s%%hagl&ézli is small,
there is no problemin terns 20 of the contam nation of the nold cl anpi ng

apparatus or ot h&rapemipmanierafpacennads truthpetensne 1gpdaseceisdrEng out
fromthe gap bet paen iNe ekt LEHNESHRINS akosyré]@sqecl% hbgrdi ecob%egw de

hol e 57 and the ter circunferential surface of tie bar
respect to a2@ur faptentofrtheppoddtmowittina plehe Suriradbes6ear wréfaml d

Tount i ng. sur face )6, g0 JdiapoRMMAI S JOYBYELan L SULE S, e the ST de

opposite to the surface nount i ng surface I's renote from
t he novabl e nol dsgdond ldwel s:tee;eiimhagwamﬁ d725. 30 Therefore, there is no

the surface 56 at the mol dABUN g Suf Facs Teoaanaranly SRE ar il °° 1°
article. Since thbeasecorid dfoaidhErgmsasle regdleirng3 carte ipgrsedl Fighthere - 34
B M g e
novabl e pl at en landt thdesddonel &badntrlarcﬂnus: mgmbher 4®imdy be unified.

Furthermore, a single load transmit member formed by

combing the first load transmit member 42 and the second

load transmit member 43 and forming in a body may be used

30 in the present invention.
The mold mounting plate 15 has a designated
plate thickness between the mold mounting surface 16 and

the rear surface 20. The plate thickness at a position



3

5 clanping is the same as the force in the first enbodi mrent and expl anati on
thereof will be omtted. Thus, in this enbodi nent, the end surface 56 of
the guide part 55 situated at the side of the nold nounting surface 16 is
situated not at the same position 10 of the rear surface 20 but at a
position remote fromthe position of the redf~surface 20 in a direction of
the first load receiving part 13 and the second |oad receiving part 17.
Therefore, a gap i.s formed between the nold nmounting surface 56 of_the

gui de part 55 and'iSFe PRER 48° GG 4tethe. sidfocdt She, M kD MpUBELRY | REAGShg out

fromthe gap betvween Rel ANLSt Cida@UFEEREREE HenDdf 28 6a:0d ﬁh@eehaea@ashegw de
hole 57 and the outer circunferential surface of the tie bar 12 with

respect to the suF¥dscefsthatmelk mouasing PRrtehd nefdthprfdond serdace 16
fllows downward butrfQf;domEmbor te Jxel eomﬂédngléw{;ﬁ&erela@ stpps&d ¥e, the

gr ease | eaki ng out does not adhere to the nold nmounting surface 16. Hence,
the mol d nounfi n@iglvade tlge aniiriéynedathe aediter2af newntedroaurfacaol d

mount i ng surface jf ar 6898%%‘3? retolater:) nﬁ_}gg{e t%%lEQﬁegée@éeangj:Sémﬁ?f now be

description of the thir odi ment o e present 1nventl
given. In the thipxsidibodpfetis qmtrtsutﬁateara@ shewsaire EBI$SSt hé3 pand st4shown

inthe first and second epbodjents %%e g om g Si‘_{% 3(%52 fegg,%er of

nuneral s, and exp SANation t Rereof W i's arear
el evation of a rrmrwohmelduhduxsupxg)lptlaappw aisusmomf dafiotimgce adhieanth® | han

hi f -3 f th ' f
T FIG 22, R  HBMLBar N 2Oy aPHE VA ThS ot LI aF ABRGRY 18

di sposed on an umm:felsrmne[:;apaartofl?t h.e ftr:anmﬂltedAtbetlee Vit 0a gulrd&céizcasafa

i d t is di d.gn the 5 | face of a b b i ded
2t the T over end BF FRABVARFRHPIEER 1L DrHESr SeETe ) R OraBoBe: hmy e

may be directly dicapesed2 oind hehd @\éebn@nlibaill’tfraQEme hdadarorabl e platen 11
wi t hout using the base nmenber 61. In additi o t({]ﬁ guide rail 63 nay be
di sposed on menbers 10 ot héf 3l tlﬁ’eFfIfsﬁrre 2i sIP+ 34 e that the

guide rail 63sbe cgbnndickind r@edﬁé}%amsgsabgec&méc@mﬂ tﬂee IRERIeVpAgLgugle 62 be
a carriage of the linear guide wa The linear qgui de way is called "linear

systent, "linear &i§ ennegked |4g (HenEaFst sloask téﬂﬁ‘-s%ﬁ d‘@mbeThéZI?%é:Pegw de

way is a system ideddakChoddier FaismikSmbRE& V& bynkheuRddd 'o@.g%h@r@.lﬁée
carriage can be noved along the rail. In this case, a |arge nunber of

rol ling menbers 9EH SSNROTEEIE MEFDBAS| 48 A TESHPBALRY et Ween WAEL & | age
and the rail. Tth&ﬁbﬁ&asep£¥HEl¥%, for example four guide part connecting

20 members 48, are disposed. One end of each of the guide
part connecting members 48 is connected with the guide
part 45 and another end of the guide part connecting
members 48 is connected with the first load transmit
member 42 or the second load transmit member 43.

25 The connecting member 41 has an end surface 90
facing the mold mounting plate 15. The end surface 90 of
the connecting member 41 is remote from the rear surface
20 of the mold mounting plate 15. For example, an opening
part 47 is formed so that it is possible to easily

30 maintain and exchange the apparatus provided at the rear
surface of the mold mounting plate and accommodated in the
space in the connecting member having the pipe

configuration, such as the ejector rod unit or the ejector



20 noved along the rail snoothly by the rolling of the rolling nmenbers.
Cenerally, the rolling nmenber is supported by the carriage and rotates
along a circulation path. The carriage is received by the rail so that the

carriage can be noved in the axis directions of the rail. 25 However, the
carriage cannot be noved in a direction perd®ndi cular to the axis of the
rail. Therefore, even if a load is inposed on the carriage in a direction

perpendicular to the axis of the rajl, the carriage does not totter but can
be noved smoot hl O8I BR§VEIE RaFY-. b |QPSREngoPaLF vl &5 RBEREL T Gt he
guide rail 63 andiit-Betiéssl VitHeradbde, 64 i@ Peskie1d aidr gh Spéidi@ar ogui de
way and carriage, respectively. But in this case, the quide rail 63 and the
recei vi ng gui de @&Pehabieetipys molding Jeadhisgs tehddwest hiséhepshand tiRat t he

recei ving gui de G2.C8peRfy gn Enstals 1YNREEnt s agebybhduligle 62 is
received by the guide rail” 63. A lubricant Such as grease I's supplied to
the sliding cént appasakpacuevidedhat giheleesrr shFfaae &% of hehe gedidsi ng gui de
62 so that fricti ed i aJ] i , receivin
&n%ﬂreagi‘@%g@ﬁxf‘e‘;i% s%J#["éSs t'h%i r&géétc‘?ﬁ%‘& HEE% of Ngd 9

gui de 62 can be nov in the axis ctrons of the guide rail 63
(in directions pejpenhdrcridirdrniyingeppttane Iof agdetigh pdper ofsd|wBere2) even

if aload is inp d_i i { r i t,g t I t he gui de
rail 63 (up, dovvﬁ:,%gl g?gcg%% ‘ﬁ°§gﬁf¥‘9gi$§c®?’2‘%§%glﬁaﬁ ﬁ%%ﬁ?%ﬁzré dore, t he
recei ving gui de eivanghsmmoved seopddsiblal angomibie tguiptéliaglum3Ihehil e t he
wei ght of the,novabl | ate 1.or the 15 npvable nold 24 npunted on the
novabl e pl at g% 1Toi"§g%§c“é?]\£c¥.]4 R 3’8%‘%%n??‘8v%?1eﬁ°ra LGy Fatt s ti(:]“‘r‘f‘"posed on
t he novabl e pl at ejettor nrad sirdeidgrpatt @y, thkelilsei vi ng gui de 62 does not
totter and can be noved snpot hl | ong, t he quide_rai], 63., 2 n_this
enbodi ment, the tie bar lgrPl&%é‘ée/lr‘ﬁgfnoflﬂﬁﬁq éﬂ"%? éggu?}bee %ﬁ‘geLO% in the
first and second reabodimgiast 18er ehorsaconde 1688 ald e ipliaepadd 17 thes
enbodi ment has nej .t her_the gui de,gart 45 aﬁ in the first enbodi nent nor the
tl

gui de part 55 as f-ASEnECEJIFRERSES CAFRATERY . THReSTRATSLIE2Y BEF™E in this

enbodi ment has amepbeh S trHed ct:ﬁhe@@ir?' wlelnBert fe, tirR baidd pd.a et er
therein. As long as the notch part 58 does not interfere the tie bar 12,

the tie bar 12 n@pdnhbhe FHAKPAGtoFORRATIIGEr REFRRE df8 a%¢ SFERNT MemPe©fot
necessary to provedeivthd hehdFoehepatdr 3R1dNcRosASE MERELIE N drdABar 12 is

| ocat ed outside of the outer extent of the novable platen 11. In this
embodi nent, a fo®erateFag idn ieherefemmplroFhBretht Alkove11entiqned tine of

mol d cl osi ng and apbd-§1 3Widagmandih Ne el 8Scoicile FByabkanplatep 11 are
the sanme as the ones in the first and second” enbodi ments and expl anation
thereof will2Be @8 teeforms theugiovihle mlatenbddi ment, the receiving guide 62
di sposed on the | ower end h : j cel.ygd gui de
rail 63 and is noved al ongﬁ%)ﬁée’ %&ngééggﬁ&lG%%?R%%Sﬁ?a eleer glleSG?s@iy%égt’cﬁe rail
of the linear guiagpavatuamf tthe dntedtiiangmglidieyemdisinehbacing itdge of 10

t he |inear guide ef ar he: E}gv I .1 _does not totter back
and forth or tot ta\grg¥?ilg t lé)r?%d]egﬁl.lg e ﬁg\}gbpéa%%}i%#e 1 is advanced or
retracted snmoot hly. TherefBI®, LIfr ési shohlhegaading $hevipgsiforoas ofcttimg nol d
at the tinme d i ld,c i.ng | i i i.nproved so
that it is pgésimé#‘etﬁ%q%rvo t}ggﬂ 89%0+%r§r g P@%Lééﬁgsvior%% Fgﬁn#ﬁc&ﬁﬁ%y.

Furt her nore, thernmbildibarmahigeecsfnbtihe filimstti embadinerguiodethemyegsant t hi s
enbodi nment . Henceh i;t1 ig not necessary for the novable platen 11 to have

t he gui de part 20™48 5% he guide part 55 as in the first or second

enbodi ments, for exanple. Fhestefod @llf hettee drdviaggpeasel edkthg drivingom a

gap between the outer ci rc3tbnf.erenti ail_‘ qc(r?f aﬁe of ag_'fi e bar 12 Cgrkgs t he i nner
circunferential SEPREREDF% 5 BPBE? ?ﬁsji e 2HBPRCE 1] FEPSHr R Fo&S not
30 that the toggle mechanism 22 is operated and the movable
platen 11 is advanced. As a result, the movable mold 24
comes in contact with the stationary mold 25 so as to

perform mold closing and then mold clamping.



25 adhere to the nold nmounting surface 16 or the novable nold 24 nounted on
the nold nmounting surface 16. In addition, weights of the novable platen 11
and the novable nold 24 nounted on the novabl e platen 11 are not inposed on
the tie bar 12. Therefore, the tie bar 30 12 is not deforned. Hence, the
precision regarding the position of the noT#Ts inproved so that it is

" possi ble to produce the nolded article having high quality. The present
invention is not limted tg these - 38, enpodi nents, but vari.ations and
modi fi cations may be made WF¥hot TSHar ﬁ?nb“l“?“&rﬁ%t %Eo@cﬁf’e 150 SERECH esent

invention. For exadplige Abthengh i Fhe. aboveomenti enectyesodhaadvblkhe
i njection nolding machi ne having the novable platen 5 novable to a

hori zontal directfi¥R #4 aedchiheFatipeapy 2PnYRAiRY A IRaRTBESWIDISPed t o
an injection nol difpgg wRehiae iavisNg: 81 SRUARNE tBbahsTedPVRRLR . | Nride verti cal
direction) for exanple. Furthérnore, the present invention can be applied
to not only af i MAdcenonesHt disnghed merkehemsuschldbiiasl sehap «o ridfadn

nol di ng machi nes syehgag f&-@&ecast machine, an injection sealing press
machine or the like. This patent application is based on Japanese priority
pat ent application No. 200Ne2t298® firiwdngrpgu B115s1GperxiBd sadrgbpatese

priority patent | i L ~:2Q02: i E uary. 27, 2002, the
entire contents g#‘%v\ﬁ%%gg}?% e3r5e%§ F}g%%ra%%r g‘ioggg%%%rleafe%ﬁleﬁge?‘gm 25 30
-39 WHAT | S CLAIdetirEPted Sarkd theAmowalll engratelc Bdnés heaparg tadnbyeb| tthenol d

support 2pasgtus.an e PAEPLe Bl N bed e NBiel S o
driving part, theheedbbeor rod not shown in FIG. 3 is advanced, the
ejector pin projects into the cavity of the inside of the
movable mold 24 so as to eject the molded article. As a
result of this, the molded article can be taken out. A
15 large number of the molded articles can be produced by
repeating the above mentioned operation.

The movable platen 11 repeatedly advances and
retracts along the tie bars 12. Tie bar bushes not shown
in FIG. 3 are inserted in the forward and the rearward tie

20 bar guide holes 46 corresponding to the tie bar 12.
Grease is received in a portion between the forward tie
bar bush and the rearward tie bar bush. Therefore, the
grease slightly enters in a gap between the inner
circumferential surface of the tie bar bush and the outer

25 circumferential surface of the tie bar 12. Accordingly,
the inner circumferential surface of the tie bar bush and
the outer circumferential surface of the tie bar 12 are
well lubricated and slide smoothly against each other.
Hence, the movable platen 11 can be advanced and retracted

30 along the tie bar 12 smoothly.

When mold closing and mold clamping are
performed, as shown in FIG. 15, pushing forces Fl1 and F2

from the upper and lower toggle arms 33 of the toggle



10 nol d support apparatus conprising: a nold nounting plate having a nold
nmounti ng surface on which the novable nold is nounted; a first | oad
“receiving part and a second | oad receiving part that receive the | oad; and
15 at least one load transmt nenber having a first end connected to both
the first load receiving part and the secondétoad receiving part and a
second end connected to a rear surface of the nold nounting plate opposite
fromthe nmold nmounting surface of the nmold nmounting plate so 20 that the

| oad received by B8t 22 ARE (QBcEhei Rbrparioagn etV ing eagt| b3end

recei ving part iscid aRsghit ohd oféc@ivgsarpéw facgrofnd %x{g?)lr].gt g%fgri ng

pl ate, wherein a first distance in a difection perpendicula a novi ng

direction of the Wmshethel 8l Pippdf? aphahet gecbed wien 240centrerthsf the
mol d mounting pl ?%&earpﬂaﬁﬂpoé'rtéa QErEQefl.so%;(Eg&g gggt:%na;[rq/epggtér?az%t a3n€

load transmt nenber is shorter than a second distance in-a diréction
per pendi cul ar 3t o a usidegnfoxiie &Gt Rohsobnttie motdbheumpirdy suppaced lfppdr at us

bet ween the cent t he t] t a itio t.h
first end of theetg%eo é’%gtm%gne%ggﬁ?#gn%?ng‘fﬂ@ﬁge?ﬂg mq‘%% .m‘f"rqcéogrflola i'ng
machi ne as cl ai nethe stataomady melidr 2bn: Imechisl dapeunthengeanitatreofhahen

desi gnated pl ate thickness between .the nold moynting surface and the_rear 5
surface, and the rt)ciractee%ﬁh%%k%ee%asr%gfi 35p%%trjtr}gor?l%flgt%ecesrétt%naxéﬁdl]tﬂe e at

| east one | oad t rahsiet mokdhssumyingheutr£ade @&.f ace is greater than the

pl ate thi cknﬁﬁs at any ot h%{lﬁp%?'ti on.on the rear surface. 10 3. The

mol di ng machitie as cl ai ned idh Fher side f e Batd JMELEONELate oggl e
mechani sm connectisd dfo thbef fmstahloadnelkgh suip alehnappa s thbdeddefe et he
first Load recelng part, and the seeend oad 1508 ving part recejve the
oad. 20
transmit member 43 are connected to positions nearer to
the center of the mold mounting plate 15 in the rear
15 surface 20 of the mold mounting plate 15 than the
positions of the first load receiving part 13 and the
second load receiving part 17.
Accordingly, when the force Fl and the force F2
from the upper and lower toggle arms are transmitted to
20 the first load transmit member 42 and the second load
transmit member 43 along the line L1 and the line L2,
respectively, the force Fl and the force F2 act on a point
Pl and a point P2 in the rear surface 20 of the mold
mounting plate 15 along a line L6 and a line L7 as the
25 force F1l’ and the force F2’, respectively. Here, the
center axis line L3 of the mold mounting plate 15 is a
line having a same direction as a movable direction of the
movable platen 11. The point Pl and the point P2 are
points where a center line L4 of the first load transmit
30 member 42 and a center line L5 of the second load transmit
member 43 cross the rear surface 20 of the mold mounting
plate 15. The line Ll and the line L2 are lines parallel

to the center axis line L3 of the mold mounting plate 15



4. The nol ding machine as clained in claim3, wherein: 25 the toggle
mechani smincludes a first pin and a second pin that are connected to the
“nmovabl e nol d support apparatus, the first |oad receiving part has a first
pin hole where the first pinis inserted, and 30 the second | oad receiving
part has a second pin hole where the secont?pin is inserted. -41- ' 5.
The nol di ng machine as clainmed in one of clains 1 to 4, wherein: the at

| east one load transmt nenber conprises a first lpoad transmt menber and a

second | oad trandfit Pasaeheuahaider ATt rlGad grgeiying Mar tmbdRd HAS a

first end connectfioha 16&4fidivifgdpiecain| naspacti g . a SREONChLNE
connected to the rear surface of the nold nounting platé so that the |oad
recei ved by the fandsthpobtnad7 égei Lings analilelt Fanths eagercathe Tisder

surface of the mgld FORALi A lm%hﬁtiﬁgfz?faﬁ]e qi55t°‘ﬁ§f§a§£| rBLERCLAON

per pendi cular to the noving direction o e nova support apparat us
bet ween t he cént @oioft Pheamd|tthenpaant kR plreetsweatdvalnb qfoshei veanf t he

second end of the fitst boagk thanapil g $15DOTier thanea, seqand
Grenr e 8 i

di stance in a direction perpen to the ving direction of the
nmovabl e nol d supporct thppfeataFdiebueeaqidie icenstier bd thee foobd Rbwnd ng

plate and o Dos! W oAl {iftbagol ghy Lhe 117 SC 1020 20 transmt § menber,
| oad receiving part and a Ieconis erdeconnecdextancet R2 haamgsdikaceiaf t he
ol d nnuntingo perpendicular to the direction of the center axis line L3
of the mold mounting plate 15 between the line L6 or the
line L7 and the center axis line L3, is shorter than the
distance Rl having direction perpendicular to the
direction of the center axis line L3 of the mold mounting
15 plate 15 between the line L1 or the line L2 and the center
axis line L3. That is, the end at the side of the mold
mounting plate 15 of the first load transmit member 42 and
the end at the side of the mold mounting plate 15 of the
second load transmit member 43 are connected to positions
20 nearer to the center of the mold mounting plate 15 in the
rear surface 20 of the mold mounting plate 15 than the
position of the first load receiving part 13 and the
second load receiving part 17. Accordingly, bending
moments acting on the mold mounting plate 15 due to the
25 force Fl1’ and the force F2’ are small.

In a case where the movable platen 11 has a
structure of the movable platen 100 of the related art
injection molding machine as shown in FIG. 1, the force
Fl1’ and the force F2’' are acting on the points where the

30 line L1 and the line L2 cross the rear surface 300 of the
mold mounting plate 101. Accordingly, in this related art
case, the distance Rl between the line L1 or the line L2

and the center axis line L3 is much longer than the above



plate so that the | oad received by the second | oad 25 receiving part is
transmtted to the rear surface of the nold nounting plate, and a first
~distance in a direction perpendicular to the noving direction of the
novabl e nol d support apparatus between the center of the nold nounting
plate and a 30 position of the second end o#8the second | oad transnit
"menber is shorter than a second distance in a direction perpendicular to

the nmoving direction of the novable nold support apparatus between the
center of the moMEnfdanRed fistancesB2,phttheyRresepbstABTioR eAethadt fheend

of the second | ogfinky ASHdhe R ngO0R - tid1endTRl Abior iMRF phBeecasoL!gi med in
one of clains 1 to 5, further conprising: a guide nenber, 10 wherein the

movabl e nol d suppdet rappiediar: Caeehés ises a guide part receiving the
gui de nenber so that the ”Fé!@@s}&: ”[lh.dtﬁ%p ocPit E?té'sdj.%ﬂa%‘ac% BLOREt he
no c

gui de nenber. 15 7. The di ng machi ne as claimed in one of clainms 1 to 6,
wherei n: 20 the movabkéngubeintugforkhe appshiatqusofraether foompichs egprer

connecti ng nenber. Ln .cQNNec h ' recej Vi part
and anot her end é:é) g%t%ﬁﬁ% %L&glggcgﬁdﬁf%ac?%rl;edc@?%{nlg gpg(ri?geggéndrﬁg
nmol di ng machi ne a&stdhgi peitht rmforbeofeattipmsshlingo f6rcevis,eiom: a30istemasovabl e
nol d support app r%%gsnféjrrlthc I GO Erix eS¢ athceonr&gﬁiii ngfor}%nb?.&,h?é/oin Qne end
connected to the fiTst | dadFet i@lng par t an& Snother° &id” Eonnec e& to the
second | oad receilvweg pagdle arth 33- 43ting on the mould mounting plate 15

10 and an acting point of the react pushing force F3 is short.
Hence, the bending moment acting on the mold mounting
plate 15 is small. Therefore, the mold mounting plate 15
is not bent by the bending moment. In addition, in a case
where the area in the vicinity of the center of the mold

15 mounting plate 15 has an increased plate thickness as
shown in FIGS. 13 and 14, the mold mounting plate 15 is
not deformed by the force F1’ and the force F2’.

The first load receiving part 13 and the second
load receiving part 17 are connected to the point Pl and

20 the point P2 in the rear surface 20 of the mold mounting
plate 15 through the first load transmit member 42 and the
second load transmit member 43. Hence, the forces pushing
up and down on the first load receiving part 13 and the
second load receiving part 17 from the point Pl and the

25 point P2 as a center are transmitted to the first load
receiving part 13 and the second load receiving part 17 by
the forces Fl and F2. That is, a force separating the
first load receiving part 13 from the second load
receiving part 17 is transmitted. However, in this

30 embodiment, since the first load receiving part 13 and the
second load receiving part 17 are connected by the
connecting member 41, the first load receiving part 13 and

the second load receiving part 17 are not separated.



the nmold nmounting plate, the first |load receiving part, the second | oad
receiving part, the at |l east one |oad transmt nenber, the guide part, and
" the connecting nenber are fornmed in a body. 5 9. The nol di ng nachi ne as
claimed in claim7 or 10 8, wherein: the connecting nenber has a pipe
_configuration. 1 ~5 10. The nol ding machi ne2%s clainmed in claim9, wherein
the connecti ng nmenber has a cross section perpendicular to the noving
direction of the novable npld 20 support apparatus, having a substantially
rectangul ar confi gurati on. T28S 4 1D Fhd SnBRaPMgFePdehifit E_r8saifred F3E one of

claims 7 to 10, wppeel Bhdth&GORREEH ENGrie3eh rBasrMunfingd cautd agse faci ng
the nold nmounting plate, the end suarface being renote from 30 the rear

surface of the ndlidstoledd fgransgis. memper A2 apd the sasiAdidndoadclransmas

claimed in one ofghal M3 G oLt oﬂ’”gﬁ@iﬁb’irﬁ

hepgul [ Ie bar
and the guide part has a guide hole ere the f?eéﬂgﬁﬂ?gmgggeé?g }O§e13.

The nol di ng nBchiteethe céntigmedfi thoneeaf sixrfekai 28 & tthel o ldirerwitingt he
gui de nmenber is % gykdgsrail and the guide part has a receiving guide
receiving the gu'&e ral?I

Accordingly, the bending moment acting on the

mold mounting plate 15 is small. Therefore, even if the
plate thickness of the mold mounting plate 15 is not

10 increased, the mold mounting plate 15 is not bent. Hence,
it is possible to prevent the mold mounting surface 16 and
the movable mold 24 from being deformed so that the
quality of the molded article is prevented from being
reduced.

15 As described above, the end surface 50 at the
side of the mold mounting surface 16 of the guide part 45
is remote from a position of the mold mounting surface 16
of the mold mounting plate 15 in a direction of the rear
surface 20 of the mold mounting plate 15. Therefore, the

20 grease leaking out from the gap between the inner
circumferential surface of the tie bar guide hole 46 and
the outer circumferential surface of the tie bar 12 does
not flow directly downward to the mold mounting surface 16.

Next, a description of the second embodiment of

25 the present invention will now be given. In the second
embodiment, parts that are the same as the parts shown in
the first embodiment are given the same reference numerals,
and explanation thereof will be omitted.

FIG. 16 is a side elevation of a movable mold

30 support apparatus of an injection molding machine of the
second embodiment of the present invention. FIG. 17 is a
view taken along an arrow F shown in FIG. 16 of the second

embodiment of the present invention. FIG. 18 is a cross



15 14. The nol ding machine as clainmed in one of clains 6 to 12, wherein:

the guide part has an end surface at a nold 20 nounting surface side of the

“mold nmounting plate, the end surface being renote froma position of the

nmol d nounting surface of the nmold nounting plate in a direction of the rear

~surface of the nmold nmounting plate. 25 15.- nol di ng machi ne as cl ai ned
in claim 14, wherein: 30 the guide part includes a concave part having a

bottom surface formng a sane surface as the end surface of the guide part
and a side surfac®<$iPRat@ten 197G FRATIAY FerPerdi HuIFdC -t 66 0Bt &t on of

the bottom - -4LHbf afSodinekR oFNEndQiseatMBstemeicds chag e iy @l ai m
15, wherein: a groove part leading to a side surface of the novable nold is

forned at the sidée¥utpher fonhélcaredldl Bhoparin BE 117 Fhethpldicegd

machine as cl ai "egiyoRifbAt BATHY pllsedhelRidhti8nN0lErPanh Lgagdi g om the
concave part to the rear surface of the nold nounting plate is formed at

the side surface ssictine takrmedoparén 20rar8.1 Fhewmoldifi§. mhéheheches cl ai med
oot o 75515 Fhehd, Yl i LIk o b(o6s | Spigeinnd o
plate. 30 19. ThenwskdsagtimcHakenasled@iaredricowcd astmwhd in FIG. 17 of
the second embodiment of the present invention.
Referring to FIGS. 16 through 21, in the second
10 embodiment of the present invention, in the movable
platen 11 as a movable mold support apparatus, a
plurality of guide parts, for example four guide parts 55,
connecting to the tie bars 12, are provided at positions
of the movable platen 11 corresponding to the respective
15 tie bars 12. The guide part 55 has a tie bar guide hole
57 as a guide hole connecting the tie bar 12 as a guide
member.
A structure of the guide part 55 is
substantially same as the structure of the guide part 45
20 of the first embodiment of the present invention.
A bush not shown in FIGS. 16 through 21, which
can slide against the outer circumferential surface of
the tie bar 12 is inserted in each of the tie bar guide
holes 46. An inner circumferential surface of the tie
25 bar bush comes in contact with the outer circumferential
surface of the tie bar 12 so that the movable platen 11
can slide. Grease as a lubricant material is received in
a gap between the tie bar guide hole 57 and the tie bar
12. In a case where the tie bar bush is not used, the
30 inner circumferential surface of the tie bar guide hole
57 comes directly in contact with the outer
circumferential surface of the tie bar 12 so that the

movable platen 11 can slide.



r r -46 wherein: the end surface of the guide part is situated at a side of
the driving part renote froma position of the rear surface of the nold
“mounting plate, so that a gap is 5 forned between the end surface of the
gui de part and the rear surface of the nold nounting plate. 10 20. A

. ol di ng machi ne having a novable nold suppo@% apparatus including a nold
mounting plate, the nolding machi ne conprising: means for advancing the
novabl e nold plate on 15 which a novable nold is nounted toward a
stationary nold forming a BaYPYSE 1 fBFeBBEIRARItEANS" fite iSGCEBEI ng a resin

into the cavity angholiibhfdid %09%¥£tﬂhé’ﬂ tdhe! BE1AE ALt HBARS Eﬁ’é 59gki ng
and solidifying the resin to 20 obtain a nolded article; neans for

retracting the msFRémastd diraeedasayfacomo RE shetaudsier papbl 2 and neans
for projecting arg LEEEQT a P'{he' Qi Qe 5L GRAY o af RoGh ;i]-{? tstlﬁ? goLogd sqrticle;

25 wherein the nol rmuntl ng plate has a nold nounti sur ace and a rear
surface opposht e tifpaetldnotoatt ithg samé aasitihe Orﬁvtzhﬁ eeav| gusigiso 20

appar at us incl udlbr&tglhg {Jbéfﬁldnoggrg§€§ef£’ rpq:h%a%% ? K (@C%d%lll %%brecel Vi ng

part that receive oad, an eas one transm havi ng
a first end connetiredttionbof h:lrtehéifstsloalcbaaéceecmgupagrtpaﬁtaaahdthehe second

o e 100, P S0 R LS gy SRty B0,

nol d mounti ng pl a
novi ng direction laf ahieldpvahklap ool ﬂoﬁbm:p(]j’ettwéppatl‘&t umdbetmeaﬂe deacemt er of

th | d i pl at d th t f d f.th t | t
ong Irrgad rSm'ItJEéI e %B?e'r%%ppﬁ%t E’I’? g?*é?é%’r}ijaoﬁt Eg’@c% ﬁcOOJp%rSeﬁdi cﬁ?Zr

to the noving di mht@ﬂgoiuﬁﬁ&beﬁmaa&h& e cieaupp@fﬁa@ppar at ushdedamien t he
center of the nold m)untln Iatse and the position of first end of the at
| east one | oad t MQHEHEI 10 15

Because of the above mentioned structure, the

grease leaking out from the gap between the inner

15 circumferential surface of the tie bar bush and the outer
circumferential surface of the tie bar 12 flows downward
but not down to the mold mounting surface 16.

Next, an operation of the movable mold support
apparatus of the injection molding machine having the

20 above mentioned structure will be described, according to
the second embodiment.

First of all, the driving part 31 of the driving
apparatus 30 is operated to advance the cross head 35 so
that the toggle mechanism 22 is operated and the movable

25 platen 11 is advanced. As a result, the movable mold 24
comes in contact with the stationary mold 25 so as to
perform mold closing and then mold clamping.

Next, a resin is injected from the injection
machine into the cavity of the movable mold 24 and the

30 stationary mold 25 under high pressure so that the cavity
is filled with the molten resin. The molten resin is then
cooled and solidified so as to obtain a molded article.

Next, the driving part 31 is operated to retract
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a]ca]ca'P' ) 14N Si'¢'bar bush. Therefore, the grease sllghtl enters in
#'|wpxsnid_Z] 111 ca] cal ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca ca] cal ca] ca] ca] cal
¢ a] ca] ca] ca] ca] GHPc RpEUEe] ] daRE] €8y ertiabogurfereredogie (Hie
210%& ()- 'floty%& blhish 10 &he) ofiter circumferential surface of the tie
1094 (& ()-]1{' LdB! S10% (& ()-f&IO%A& () -! a&lO0%A(A(& ()-YI0% & ()-0Y
10% & ()- & 109% &ar) 12k. eBo@udioudy ¢ ) the amnegypHPRenisrentdal ospqiqee ef- !

10(1 - 10 & () - 72 547 (12 SETo0 1) e, oot CHRSSTRE o BdhAE Pf-
s-10% & ()-4RAK the tie bar 12 are well lubricated well and slide smoothly.
Hence, the movable platen 11 can be smoothly advanced and
retracted along the tie bar 12 smoothly.
When the mold clamping apparatus repeats the
above mentioned action for a long time, the grease leaks
25 out from the tie bar guide hole 57 or the gap between the
inner circumferential surface of the tie bar bush and the
outer circumferential surface of the tie bar 12 little by
little. In this embodiment, the end surface 56 of the
guide part 55 situated at the side of the mold mounting
30 surface 16 is situated not at the same position at the
rear surface 20 but at a position remote from the position
of the rear surface 20 in a direction of the first load

receiving part 13 and the second load receiving part 17.
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Therefore, a gap is formed between the mold mounting
surface 56 of the guide part 55 and the rear surface 20.
Because of this structure, the grease leaking out from the
gap between the inner circumferential surface of the tie
5 bar bush and the outer circumferential surface of the tie
bar 12 flows downward but not down to the mold mounting
surface 16. Therefore, the grease leaking out does not
adhere to the mold mounting surface 16. Hence, neither
the mold mounting surface 16 nor the movable ﬁold 24
10 mounted on the mold mounting surface 16 is contaminated
with the grease.

The grease leaking out flows downward and
adheres to a surface of the frame 21 or a floor surface
where the mold clamping apparatus is situated. However,

15 these surfaces are remote from the movable mold 24 or the
stationary mold 25. Therefore, there is no likelihood
that the grease adhering on these surfaces adheres to the
molded article. In addition, since the amount of the
grease leaking out is small, there is no problem in terms

20 of the contamination of the mold clamping apparatus or
other peripheral apparatuses.

Furthermore, grease leaking out from the gap
between the inner circumferential surface of the tie bar
guide hole 57 and the outer circumferential surface of the

25 tie bar 12 with respect to a surface at an opposite side
to the surface 56 at the mold mounting surface 16, also
flows downward. However, the surface at the side opposite
to the surface 56 at the mold mounting surface 16 is
remote from the movable mold 24 or the stationary mold 25.

30 Therefore, there is no likelihood that the grease adhering
on the surface at the opposite side to the surface 56 at

the mold mounting surface 16 adheres to the molded article.

Since the amount of the grease leaking out is small, there
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Thus, in this embodiment, the end surface 56 of
the guide part 55 situated at the side of the mold
mounting surface 16 is situated not at the same position

10 of the rear surface 20 but at a position remote from the
position of the rear surface 20 in a direction of the
first load receiving part 13 and the second load receiving
part 17. Therefore, a gap is formed between the mold
mounting surface 56 of the guide part 55 and the rear

15 surface 20.

Therefore, the grease leaking out from the gap
between the inner circumferential surface of the tie bar
guide hole 57 and the outer circumferential surface of the
tie bar 12 with respect to the surface 56 at the side of

20 the mold mounting surface 16 flows downward but not down
to the mold mounting surface 16. Therefore, the grease
leaking out does not adhere to the mold mounting surface
16. Hence, the mold mounting surface 16 and the movable
mold 24 mounted on the mold mounting surface 16 are not

25 contaminated by the grease.

Next, a description of the third embodiment of
the present invention will now be given. 1In the third
embodiment, parts that are the same as the parts shown in
the first and second embodiments are given the same

30 reference numerals, and explanation thereof will be
omitted.

FIG. 22 is a rear elevation of a movable mold

support apparatus of an injection molding machine of the
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receiving guide 62 as a guide part is disposed on the

5 lower surface of a base member 61 provided at the lower
end of the movable platen 11. The receiving guide 62 may
be may be directly disposed on the lower end surface of
the movable platen 11 without using the base member 61.

In addition, the guide rail 63 may be disposed on members

10 other than the frame 21.

It is preferable that the guide rail 63 be a

rail of a linear guide way and the receiving guide 62 be a
carriage of the linear guide way. The linear guide way is
called “linear system”, “linear guide”, or “IM (Linear

15 Motion) guide”. The linear guide way is a system in which
the rail is received by the carriage and the carriage can
be moved along the rail. 1In this case, a large number of
rolling members such as rollers or balls are disposed
between the carriage and the rail. The carriage can be

20 moved along the rail smoothly by the rolling of the
rolling members. Generally, the rolling member is
supported by the carriage and rotates along a circulation
path. The carriage is received by the rail so that the
carriage can be moved in the axis directions of the rail.

25 However, the carriage cannot be moved in a direction
perpendicular to the axis of the rail. Therefore, even if
a load is imposed on the carriage in a direction
perpendicular to the axis of the rail, the carriage does
not totter but can be moved smoothly along the rail.

30 It is not always the case for the guide rail 63
and the receiving guide 62 to be the rail of a linear
guide way and carriage, respectively. But in this case,

the guide rail 63 and the receiving guide 62 have cross
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rail 63 (in directions perpendicular to the plane of the

10 paper of FIG. 22) even if a load is imposed in a direction
perpendicular to the axis of the guide rail 63 (up, down,
left and right directions in FIG. 22). Therefore, the
receiving guide 62 can be moved smoothly along the guide
rail 63 while the weight of the movable platen 11 or the

15 movable mold 24 mounted on the movable platen 11 is
received. 1In addition, even if a force is imposed on the
movable platen 11 in a side direction, the receiving guide
62 does not totter and can be moved smoothly along the
guide rail 63.

20 In this embodiment, the tie bar 12 does not
function as a guide member as in the first and second
embodiments. Therefore, the movable platen 11 in this
embodiment has neither the guide part 45 as in the first
embodiment nor the guide part 55 as in the second

25 embodiment. The movable platen 11 in this embodiment has
a notch part 58 for permitting the tie bar 12 to enter
therein. As long as the notch part 58 does not interfere
the tie bar 12, the tie bar 12 may have any kind of
configuration or any size. It is not necessary to provide

30 the notch part 58 in a case where the tie bar 12 is
located outside of the outer extent of the movable platen
11.

In this embodiment, a force acting on the
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10t 1 10%&f()-xy:¥ﬁxéosed on the lower end of the movable platen 11 is
received by the guide rail 63 and is moved along the guide
rail 63. The guide rail 63 is the rail of the linear
guide way and the receiving guide 62 is the carriage of
10 the linear guide way. Therefore, the movable platen 11
does not totter back and forth or totter right and left.
The movable platen 11 is advanced or retracted smoothly.
Therefore, precision regarding the position of the mold at
the time of mold closing, mold clamping, or the like, is
15 improved so that it is possible to produce a molded
article having high quality.
Furthermore, the tie bar 12 does not function as
a guide member in this embodiment. Hence, it is not
necessary for the movable platen 11 to have the guide part
20 45 or the guide part 55 as in the first or second
embodiments, for example. Therefore, there is no grease
leaking out from a gap between the outer circumferential
surface of a tie bar 12 and the inner circumferential
surface of a tie bar guide hole, so that grease does not
25 adhere to the mold mounting surface 16 or the movable mold
24 mounted on the mold mounting surface 16.
In addition, weights of the movable platen 11
and the movable mold 24 mounted on the movable platen 11
are not imposed on the tie bar 12. Therefore, the tie bar
30 12 is not deformed. Hence, the precision regarding the
position of the mold is improved so that it is possible to
produce the molded article having high quality.

The present invention is not limited to these
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5 movable to a horizontal direction is described, the
present invention can be applied to an injection molding
machine having a movable platen movable in a vertical
direction, for example. Furthermore, the present
invention can be applied to not only an injection molding

10 machine but also to other kinds of molding machines such
as a die—cast machine, an injection sealing press machine
or the like.

This patent application is based on Japanese
priority patent application No. 2001-212985 filed on July

15 13, 2001 and Japanese priority patent application No.
2002-050676 filed on February 27, 2002, the entire

contents of which are hereby incorporated by reference.
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1. A molding machine having a movable mold
support apparatus on which a movable mold is mounted, the
movable mold support apparatus moved by a load based on a
driving force generated by a driving part, the movable

10 mold support apparatus comprising:

a mold mounting plate having a mold mounting
surface on which the movable mold is mounted;

a first load receiving part and a second lcad
receiving part that receive the load; and

15 at least one load transmit member having a first
end connected to both the first load receiving part and
the second load receiving part and a second end connected
to a rear surface of the mold mounting plate opposite from
the mold mounting surface of the mold mounting plate so

20 that the load received by the first load receiving part
and the second load receiving part is transmitted to the
rear surface of the mold mounting plate,

wherein a first distance in a direction
perpendicular to a moving direction of the movable mold

25 support apparatus between a center of the mold mounting
plate and a position of the second end of the at least one
load transmit member is shorter than a second distance in
a direction perpendicular to the moving direction of the
movable mold support apparatus between the center of the

30 mold mounting plate and a position of the first end of the

at least one load transmit member.
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wherein:
the mold mounting plate has a designated plate
thickness between the mold mounting surface and the rear
5 surface, and
the plate thickness at a position of the second
end of the at least one load transmit member on the rear
surface is greater than the plate thickness at any other
position on the rear surface.

10

3. The molding machine as claimed in claim 1 or
15 2, further comprising a toggle mechanism connected to the
movable mold support apparatus and thereby the first load

recelving part and the second load receiving part receive

the load.
20
4., The molding machine as claimed in claim 3,
wherein:

25 the toggle mechanism includes a first pin and a
second pin that are connected to the movable mold support
apparatus,

the first load receiving part has a first pin
hole where the first pin is inserted, and

30 the second load receiving part has a second pin

hole where the second pin is inserted.
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a first load transmit member and a second load transmit
5 member, and

the first load transmit member has a first end
connected to the first load receiving part and a second
end connected to the rear surface of the mold mounting
plate so that the load received by the first load

10 receiving part is transmitted to the rear surface of the
mold mounting plate,

a first distance in a direction perpendicular to
the moving direction of the movable mold support apparatus
between the center of the mold mounting plate and a

15 position of the second end of the first load transmit
member is shorter than a second distance in a direction
perpendicular to the moving direction of the movable mold
support apparatus between the center of the mold mounting
plate and a position of the first end of the first load

20 transmit member,

the second load transmit member has a first end
connected to the second load receiving part and a second
end connected to the rear surface of the mold mounting
plate so that the load received by the second load

25 receiving part is transmitted to the rear surface of the
mold mounting plate, and

a first distance in a direction perpendicular to
the moving direction of the movable mold support apparatus
between the center of the mold mounting plate and a

30 position of the second end of the second load transmit
member is shorter than a second distance in a direction
perpendicular to the moving direction of the movable mold

support apparatus between the center of the mold mounting
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5
6. The molding machine as claimed in one of
claims 1 to 5, further comprising:
a guide member,

10 wherein the movable mold support apparatus
further comprises a guide part receiving the guide member
so that the movable mold support apparatus slides along
the guide member.

15

7. The molding machine as claimed in one of
claims 1 to 6, wherein:

20 the movable mold support apparatus further
comprises a connecting member having one end connected to
the first load receiving part and another end connected to
the second load receiving part.

25

8. The molding machine as claimed in one of
claims 1 to 6, wherein:

30 the movable mold support apparatus further

comprises a connecting member having one end connected to
the first load receiving part and another end connected to

the second load receiving part, and
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connecting member are formed in a body.

9. The molding machine as claimed in claim 7 or
10 8, wherein:

the connecting member has a pipe configuration.

15
10. The molding machine as claimed in claim 9,
wherein:
the connecting member has a cross section
perpendicular to the moving direction of the movable mold
20 support apparatus, having a substantially rectangular

configuration.

25
11. The molding machine as claimed in one of
claims 7 to 10, wherein:
the connecting member has an end surface facing
the mold mounting plate, the end surface being remote from

30 the rear surface of the mold mounting plate.
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the guide member is a tie bar and the guide part

has a guide hole where the tie bar is inserted.

13. The molding machine as claimed in one of
10 claims 6 to 12, wherein:
the guide member is a guide rail and the guide

part has a receiving guide receiving the guide rail.

15

14. The molding machine as claimed in one of
claims 6 to 12, wherein:
the guide part has an end surface at a mold
20 mounting surface side of the mold mounting plate, the end
surface being remote from a position of the mold mounting
surface of the mold mounting plate in a direction of the

rear surface of the mold mounting plate.

25

15. The molding machine as claimed in claim 14,
wherein:
30 the guide part includes a concave part having a
bottom surface forming a same surface as the end surface
of the guide part and a side surface situated in a

direction perpendicular to a direction of the bottom



109%&' ()-L10%& ()-1 109%&' ()-!F 10%&' ()-FI{l ~\:P40!!X 10%& ()-! 109%& ()-f!X
10965& ()-f a 109&' ()-f10%& ()-fY 109%&' ()-| =pa?P40! !l a* 10%RR& ()-g
T @O%R ()-gY&L0%& ()-!f - 109& ()-f 10%& ()- 10%& ()-pe  KLz[<140 10
6109 ()-S ,510%& ()-0 109&' ()-!'\0 10%& ()-!* 10%& ()-g!X*
J10% : & ()-gLMNUj 140 10 6 109 ()-!yk 10983%T)-&
s109&' ()--109%& ()- @-109%& ()-Y 10 10z[ 9140 10! ~ky0 10988& ()-gy,,
10%&' ()-!yy! 10983& ()-S!fy! 10%=& ()-S109%& ()-!t
10% . & () - oP10l t FORESCP: & " 109& ()-!f109%& ()-y! F-10%& ()-3 1033 1033

5

16. The molding machine as claimed in claim 15,
wherein:

a groove part leading to a side surface of the
movable mold is formed at the side surface of the concave

10 part.
15 17. The molding machine as claimed in claim 15
or 16, wherein:

a hole part leading from the concave part to the
rear surface of the mold mounting plate is formed at the
side surface of the concave part.

20

18. The molding machine as claimed in one of
25 claims 15 to 17, wherein:
the side surface is inclined to an opposite side
to the side of the mold mounting surface of the mold

mounting plate.

30

19. The molding machine as claimed in claim 14,
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a side of the dr1v1ng part remote from a position of the
rear surface of the mold mounting plate, so that a gap is
5 formed between the end surface of the guide part and the

rear surface of the mold mounting plate.

10
20. A molding machine having a movable mold
support apparatus including a mold mounting plate, the
molding machine comprising:
means for advancing the movable mold plate on

15 which a movable mold is mounted toward a stationary mold

forming a cavity therebetween;

means for injecting a resin into the cavity and
filling the cavity with the resin;

means for cooling and solidifying the resin to

20 obtain a molded article;

means for retracting the movable mold plate away
from the stationary mold; and

means for projecting an ejector pin into the
cavity to eject the molded article;

25 wherein the mold mounting plate has a mold
mounting surface and a rear surface opposite the mold
mounting surface, the movable mold support apparatus
including a first load receiving part and a second load
receiving part that receive the load, and at least one

30 1load transmit member having a first end connected to both
the first load receiving part and the second load
receiving part and a second end connected to the rear

surface of the mold mounting plate,
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support apparatus between the center of the mold mounting
plate and the position of first end of the at least one
load transmit member.
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