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1 F NJECTI ON MOLDI NG MACHI NES The present invention rel ates t@é@j‘@&fbon?
nol di ng machi nes. This application has been divided out of ﬁgu
Appllcatlon No. 9200119.7 which clainms a key- 5 way/key- nenber n89§§nt
‘for use in such nachlnes In a previously proposed nold Support assenbly
“for use in an injection nolding nmachine, a small size nold (sub-nold) can
be installed into a support structure (bése nol d) of the assenbly. In this "~
case, only the 10 small size sub-nolds need be exchanged to enabl e

di fferent nol ding operations to be perforned; thereby providing different
mol ds for use in meking vari IMIEGTION MJLDING MACHINES ng di fferent shapes,

t he commpn base no b e operatiqns. Thi.s .15 can o
enabl e a manuf act ulrrlgﬁ Sk%g?}{? gn{'%r‘tﬁgljll(Jnrn%)i()q-bgsqrt-'ecgucn ¢ ,&0 5‘5’& gj ect
nechanlsn1naymﬁéhpnéﬁldeﬂhlﬁ appbicanion haSrhgenmdxMﬁdednﬂum ©of UXke the

product out obaeeﬁeVAbpthw@&ﬁrNolns@oﬁfylﬁw&wcrprc%&%%dm,amstO
only one e|ect g(gegeggﬁgatln froma base nold t rO%ﬂQ a changeabl e

sub-nold i S pFd erhRTERRIEMERY FQr MR IR SU4 MESsi de to
perform a product - #heat prgvipesdyi profdssd emmlmpmdmew ifoxt he

Japanese Exanlgd Pl ShSGCPRLE o PYNLS SRLLN! Shmad 8T, 78042100

In this manner, 5 e e e pi‘h 1S provi
.unchangeable (QHB mR&d) t Ranepecinagalled into a Support structure

(base mold) of the assembly. In this case, only the
10 small size sub-molds need be exchanged to enable

different molding operations to be performed; thereby
providing different molds for use in making various
kinds of products having different shapes, the common
base mold being used for all molding operations. This

15 can enable a manufacturing cost for the mold to be
reduced.

A product eject mechanism may be provided in cases
where it may be difficult to take the product out of a
cavity. However, in a previously-proposed mechanism

20 only one eject pin penetrating from a base mold through
a changéable sub-mold is provided, and the eject pin is
.~ moved to the éavity side to perform a product-ejecting
operation (for example, as described in the Japanese
Examined Published Patent Publication of No. Sho-58-
25 42100).

In this manner, the position at which the eject
pin is provided is unchangeable, and thus the ejecting
operation must be carried out at this position at aii
times. Therefore, the position of ejection is

30 sometimes unsuitable for the shape of the cavity of the
changeable sub-mold, and thus it frequently occurs that
the molded products are not completely ejected out, or
are damaged.

In order to obtain an optimum position for the

35 ejectlon, it is necessary to reform the base molds.
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operation nust be carried out at -this position at all tines. Therefore, the
“position of ejection is 30 sonetinmes unsuitable for the shape of the cavity
of the changeabl e sub-nold, and thus it frequently occurs that the nol ded

. products are not conpletely ejected out, or are damaged. In order to obtain
~an optimum position for the 35 ejection, It is necessary to reformthe base
nol ds. 2 The reformng of the base noT#5 will result in an obstacle to a-

requi renent for,. redu t he cturln ost, f the t her eby
potentially de?gﬁtrﬁ ofﬁen%b?gagh %E%H%gg gﬁﬁ1 g a 5 common
base nol d. Accobdtagleotoha pe@@zr&mennuﬁnr(medduing|ﬁheprOV|ded apparatus

compri s ng & RkfluPHREREIng EERD! o Wik I ARLRHPIbulaisa T use i (h

t he assenbly, e asse g r|5|%£ TSt su structure 10 provi ded
at a main facedeﬁeeewgmt f pRipct (of decxgasing catsta erplovinge @
| ocation, the aamﬂoﬁenayabmelavld device, and the nDId devi ce being forned

with a nol ding surf ggrt|o€ WQ?Ch when the a ara%'s Is. n use, faces
away fromthe said ks % T RIFIturd & §§%dﬁh support
structure of tpeomde@bappameu@fcemrismg aamblsiempposanomstamgy

and a removable mold device for use with the assembly,
the assembly comprising a first supﬁort structure

10 provided at a main face thereof with means for
receiving, at a predetermined location, the said _
removable mold device, and the mold device being formed
with a molding surface portion which, when the
apparatus is in use, faces away from the said first

15 support structure towards a second support structure of

" the assembly, one of the first and second supporting

structures being movable towards the other to bring-'
about closure of a mold cavity bounded by the said
molding surface portion; wherein the removable mold

20 device has a slave eject mechanism, including a movable
actuating member and an eject portion connected with
the movable actuating member that can be caused, by
movement of that actuating member, to project through
the said molding surface portion at a preselected

25 ejecting position thereon to displace a molded product
from the molding surface portion; and the first support
structure includes a masterfeject mechanism having at
the said predetermined location a control member which,
when the mold device is installed at the location

30 concerned, is actuable to push against the movable
actuating member of the mold device so as to bring
about the said movement of that member, there being no
coupling between the control member of the master eject
mechanism and the movable actuating member of the slave

35 eject mechanism.

In such apparatus the eject mechanism is divided
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structures being novabl e towards the other to bring about closure of a nold
cavity bounded by the said nolding surface portion; wherein the renovable
nol d 20 device has a slave eject nechanism including a novabl e actuating

. menber and an eject portion connected with the novable actuating nmenber
that can be caused, by novenent of that ggguating menber, to project

t hrough the said nolding surface portion at a preselected 25 ejecting

posi tion therepneso.displ A6€ &4 é@éq@éﬂcﬁmtwﬁm{nl@ngﬂwl@eag iguthace

portion; and the_first sup E)ort structure 1 ncludes ster.eject nechanism

havi ng at the Beld PpElee ot phdRILIREATHR 2P kDntas then@stsii €deCkhen t he

nol d devi ce i smédr&alsedwaickhes| id?éd?rﬁ'x &@Cﬁrﬁ&d,sdﬁ)o&@ uabl e to push
agai nst the an€€Ie actuati

d b
about the sai d°HbYEHERE" o?n$h%l{’rgn% YET e:ﬁ%’ é“%chaﬁglvslr\‘g%tsg(L)ﬂﬁ “ﬁ&%gebxgen t he
control nenberthé mheteasemeCEjm@¢haumﬁmunsﬂh&nﬁfQﬁaa ntheabltdieact uat i ng

menber of the éh&%@e%lél 86b-HEE {ga{% saasighéaw*u?eo et ﬁ]%sit‘ign

mechanismis div into the slave e ect nlsn1 irch i ,s provided
in the nol d de9f ctE cRbAYRaBI 8CS UBFRARA ST AT Hée rf"&é:t &0 dihec CPF®Mhi sm
whi ch i s .provigeditohheahdrshus uppdudt Sor Ui iishu it uding lovst ejfect

.nechanisn1is aEBga&Sfdend the optimum ejecting position can be
' 10 6btained.
Reference will now be made, by way of example, to
the accompanying drawings, in which: T

Fig. 1 is a cross-sectional view of an injection

molding machine embodying the present invention, which
15 view is taken at various positions;

Fig. 2 is a longitudinal-sectional view which is
taken along line A-A in Fig. 1;

Fig. 3 is a front view of a runner plate of the
machine of Fig..l;

20 Fig. 4 is a longitudinal-sectional view showing
parts of a mechanism, included in the machine of Fig.
1, for positioning a changeable sub- mold for use with
_the machine;
Fig. 5 is a cross-sectional view showing parts of
25 an eject mechanism of the'Fig..l machine;

Fig. 6 is a cross-gectional view showing a
separating mechanism which can be included in an
injection molding machine.

As shown in Fig. 1 a mold comprises a fixed-side

30 mold (second support structure) P and a movable-side
mold (first support structure) Q. |

At first, the fixed-side mold P will be hereunder
described. '

A nozzle bush 2 having a sprue 2a is secured to a

35 fixed-side securing plate 1 through a'locating ring 3.
A nozzle (not shown) of an injection molding machine is



5 the master 'eject nmechanism Therefore, when the changeable sub-nold is
ejecting position of its slave eject nechani smcan be set to

desi gned, the

t he opti num position,

and the optinmum ejecting position can be 10 obtai ned. Reference w ||
made, by way of exanple, to the acconpany+ng drawi ngs, in which: Fig.

a cross-sectional view of an injection no

di ng machi ne enbodyi ng the

present | “Ve“téﬂga %'&ﬂ&%%%ﬁzﬁé acl;%hnazt 3ld %%rp%ﬁkbbﬁsshgtgs

| ongi t udi nal - sec

nal alon

is a front viehorre fime@ly preguresd QQRPrﬁhﬁnﬁ%?Qﬂ“ﬁmqg Sfculeng

is a longi tUd'ﬁﬂtée&‘t (%%h&*&%ﬁ"@i@ ngg)par Mordovare@haunsey 1Rekuded in
t he machi ne of Fi g, ;E posugﬁgnln %Hmwleable sub- .nol d fo% use with
5

t he machi ne; FPH? 32

a‘él%fio%% RTE DR RETH4APs W<

and thus reduction in manufacturing cost of the nold

now be
1lis

2_|s a

Flg 4

an ej ect

mechani sm o6 thea¢hgs 4 nmuhencpoltiipn Bd = deswysiteectliadeal alisew showi ng a

separating nﬁcgggiéglghffghcéﬂebgiié&ﬂ%%)«Hf €¥1%%yﬁyag on nol di ng machi ne.

As shown in Fi

r-ses a

second support:

structure) P and a Po¥R3Fer sPHRLeD? d having %d’ﬁidﬂw déx whdrhoa At first,
the fixed-si deriphérPpoyaté de(desEeHiBI later) is insertably mounted,
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is fixedly secured onto a receiving plate 4.

A fixed-side base plate 7 is disposed in the right
side of the spacer plate 5, as shown in Fig. 1, in such
a manner as to be freely slidably supported by the
support shafts 10. Four sub-mold hollows 7b are cut.
out at respective different predetermined locations in
the fixed-side base plate 7 in the direction of the
thickness of the fixed-side plate 7 so as to have the
same rectangular cross-sectional shape, and are
arranged at predetermined intervals in two columns
(stages) in the up-and-down direction and in two rows
in the left-and-right direction in Fig. 2. For the
convenience of description, the sub-mold hollow at the
upper left side in Fig. 2 is represented by 7bl, and
likewise the sub-mold hollows at the lower left side,
at the upper right side and at the lower right side in
Fig. 2 are represented by 7b2, 7b3, 7b4, respectively.

A centering pin 21 is provided at the upper left
side and lower right side of each sub-mold hollow 7b on
the fixed-side base plate 7 as shown in Fig. 2. Each
centering pin 21 is freely movably engaged on the
fixed-side base plate 7 so as to be protectable from
the fixed-side base plate 7, and is u;ged from the rear

- end thereof by a press spring 29 as shown in Fig. 4.

35

The tip portion 2la of each centering.pin 21 has a
tapered structure. ,

The positioning of the fixed-side sub-mold 8 is
performed through engagement of a front flange 8d of



described. A nozzle bush 2 having a sprue 2a is secured to a 35 fixed-side
Securing plate 1 through a locating ring 3. A nozzle (not shown) of an

i njection nolding machine is 4 engaged with the nozzle bush 2, and four
support shafts 10 are fixedly secured onto the fixed-side securing plate 1
(as shown in Fig. 2). Mreover, a runner |gck pin 32 having an under-cut

shaped tip portion which 5 reaches a runner portion 8a as described | ater

al so projects fepm EhRedlxgdeStHEngeON d NSl B WA LIPRGRY c@'n%%iﬁg
having a hollow 5a in which a_runpner plate 6 (described |ater) is

i nsertably mounPiB, 2ts fFReFPGLELRRr t REFTAREMe (WATASTg 37 diSe epbegded A
fixed-si de baseiptetehd fixédspidedbase tplkatd ghtatSitle aipgdie riphter plate

5, h [ ' [ h 1o be. f I | i dahl ted
oy the support Shap Endolephif TofBRoReE it o el e pel1eReT ¢
respective dbff@beas phedsténnFied 2ocand ditee iperianeriie whagnedssi2@e alrase

plate 7 in the gdi-586ht 0MnPS LBRLAEE QDES St d 12980igd &3 Hdkhe/ SO as

to have the sane,recgangu ar CrOSS-SeCtIfﬁég % ape, and are anra&%gd at
predet erni ned i hi¥FYaFidenchapIedPlemRul Ntk S iaf FheWip-ianh dido
direction and iadfjacentwso26hei spader |gldtarsl- (nald adintbat ison in Fig. 2.
For the confronted to the back surface of the fixed-side
10 changeable sub-mold).

~ Three key ways each having a substantially
L rectangular cross-sectional shape 7a are formed at
| upper and lower portions in the surface direction on

the rear face of the fixed-side base plate 7. For the

15 convenience of description, the key way at the left
side of Fig. 2 is represented by 7al, and the key ways
at the middle position and at the right side of Fig. 2
are represented by 7a2 and 7a3, respectively. As shown
in Fig. 1 and Fig. 2, each key way 7a -is designed so as

20 to be partly overlapped with the sub-mold hollows 7b at
the upper and lower sides, and especially the key way
7a2 is overlapped with all of the sub-mold hollows 7b.
At such overlapped regions 7c, a key for seCuring {a
securing key) 9 fixedly engages with a rear flange 8e

25 of the changeable sub-mold 8 as described later.

On the fixed-side plate 7 are fixedly mounted four
guide shafts 11 for guiding a movable-side base plate
16. Further, spacers 12 are fixedly secured to the
upper and lower ends of the fixed-side base plate 7,

30 whereby when a mold closing of the fixed-side and
movable-side molds is carried out, the spacers 12 will
be brought into contact with the movable-side base
plate to prevent an excessive force from occurring .
between a fixed-side changeable sub-mold 8 and a

35 wmovable-side changeable sub-mold 17. In addition, the
fixed-side base plate 7 is connected to the movable- .



conveni ence of description, the sub-nold hollow at the upper left side in
Fig. 2 is represented by 7bl, and |i kew se the sub-nold hollows at the

| ower | eft side, at the upper right side and at the |l ower right side in 25
Fig. 2 are represented by 7b2, 7b3, 7b4, respectively. A centering pin 21
I's provided at the upper left side and |ower right side of each sub-nold
hol | ow 7b on the fixed-side base plate 7 as shown in Fig. 2. Each centering
pin 21 is freely novably engaged on the~ fi xed-side base plate 7 so as

to be protectalg HA P& hiked ol 99niRegaPLAIE Tnof"dybinULgeghlrom the
rear end thereof by a press spring as sHotn In I'g. e tip portion
21a of each celnastingglpi n Wherh&dhea moypbledsideunolideQ 35 moved Fwmy

posi tioni ng ofgtdae éﬂé%ﬁdi%ﬁébhmwﬁobérpﬁr EQEH@EeHﬂEHE@h engagenent of
a front flange, 8d of ?ﬁtgﬁfl ed-si de changeabl e sib-rml 8 with the
&ddi X g

centering pi n Setane “FaifaRaRt RAGREt 7291ts ERbLo¥ct$nto the
fixed-si de Hagevenetre: dfamcviableppdder mgltl Qi dArenghathéhkihbwdmgl eft si de
of each sub- ol b,as LA, F 2 n p ent magnet s
22 are br ougmﬂ I'nt’o 4cngi)lrllvt"é'c]t71 vb\n%t Hi%tb'%\gnf&’%h’t_ E?Pgnﬁg%gpéegfhéig?ge%i si de
changeabl e sub- nol ¢ mmneromd-ate 6i ¢s fixgfdvesecusedhentPager plate 5

(mol d menber %enter portion of the back surface of the fixed-side

‘base plate 7, disposed so as to be overlapped with all

10 of the four sub-mold hollows 7b as shown in Fig. 2.
Fig. 3 is a front view shoWing the runner plate 6 which
ig viewed from the left side in Fig. 1, and the runner
plate 6 is formed with a longitudinal runner 6b having
a predetermined length in the up-and-down direction and

15 lateral runners éa extending from both ends of the
longitudinal runner 6b in the left-and-right direction.
The runner plate 6 has substantially the same thickness
as the spacer plate 5, and is fixedly secured onto the
fixed-side base plate 7 by screws through fitting holes

20 6c. In a case where melted material is injected from
the sprue 2a located in the center position of the
apparatus to gates 8¢, since the runner plate 6 is
disposed in such a manner that it is overlapped with
the sub-mold hollows 7b and the melted material flows

25 over the runner plates 6, the runner plate 6 is
overlapped with the changeable sub-mold 8 and thus the
melted material can be prevented from entering gaps
between the sub-mold hollows 7b and the changeable sub-
mold 8. '

30 Each fixed-side changeable sub-mold 8 includes the
above-mentioned front flange 84 and a rear flange 8e.
As shown in Fig. 1, the front flange 84 is engagedly‘
supported on the front surface of the fixed-side base
plate 7 while the rear flange 8e is engagedly supported

35 by the securing key 9 which is inserted into the key
ways 7a, so that the fixed-side changeable sub-mold 8



.confronted to the back surface of the fixed-side 10 changeabl e sub-nold).
‘Three key ways each having a substantially rectangul ar cross-sectional
shape 7a are forned at upper and | ower portions in the surface-direction on
the rear face of the fixed-side base plate 7. For the 15 conveni ence of
description, the key way at the left side of Fig. 2 is represented by 7al,
and ‘the key ways at the mddle position ahd at the right side of Fig. 2 are .
represented by, 7a2. and_  7a3, respectjvely. As shown inFig. 1 and Fig. 2,
each key way 7hsiglﬁ%§}}jnéﬂs%%1]§%d 4R e Rase PIRRS 1Tappd®Tni th t he
sub-nol d hol | oman@naéntéeoﬂFcPﬁ?ﬁp?]tiwverttse} gﬂ&nlglwbmm-aﬂdm ghe key
way 7a2 is over] apped with_ a . the sub- ol .o 7h. AL.suc

over | apped reg‘fq%h‘gﬁ?%?ea“gse?/r %cr? ’s%%%ra}’h&g) Qn&e)inseecglﬂqtn\l\%(et?‘)e @‘#’l’)‘?‘é’%_
engages with ahebtbhows| Able Be2257h3. tand chihgosh | repngsantied dmadFigescri bed

later. On the 5ixpdgsi dgapl g e dn@'6s [ iXaflactmuied UsHBidgshafts 11
for guiding a npvableés%de base E'ate 16. Further,, spacers 12 are fixedly
secured to theFt@pefs ahe| BreRte ¥ RPEFIR AL s‘i%é‘a’(ﬁ%ee%“ﬁde 30

“wher eby when athel dppépsang bbéwéhepdrtdashss) dmdiryd centaldimgsitdd en@fds i s

carried out, the spaRERSOA2ML! Ll EOUON dJLQ CRIUAGH i the oo

novabl e- si de base™p 0 préevent "an ‘excessive Torce m occurring
bet ween a fi xetiosbedecenfingeted ewhtib-tthe dcantaring 3B nmPAlaiwhersithe changeabl e

sub-mol d 17p |p;iR€dL5188. chifgbiBEs-SuslandRs e M Alihstd M LPNIRY @ O the
movabl e- fixed-side base plate 7. A cavity 8b is formed in the
front surface of the fixed-side changeable sub-mold 8,
and is combined with a cavity 17a of the movable-side
changeable sub-hold 17 to form a molded product. A
15 runner 8a is formed on the back surface of the fixed-
side changeable sub-mold 8; still further, three
runners 8g are formed so as to extend from the ends of
the runners 8a to the front surface of the fixed-side
changeable sub-mold 8 as shown in Fig. 2, and the tips
‘20 of the runners 8g serve as gates 8c.
The fixed-side securing key.9 will be next
described. B _
The securing key (the key for securing) 9 is
constructed as a comb-shaped key by connecting the
25 three keys 91, 92, and 93; insertable respectively into
the key ways 7al, 7a2, and 7a3 at the upper portions
thereocf, with a connecting member.SQ as shown in Fig.
2. Each of the keys 91, 92, énd 93 is formed with a
flange portion at the engaging side of the key with the
30 changeable sﬁb—mold 8 as shown in Fig. 1, and the
flange portion serves to engagedly support the rear
flange 8e of a fixed-side changeable sub-mold 8.
Further, the keys 91, 92, and 93 are formed with cutout
portions 9a at the same height position at the engaging
35 side of the meold 8. The length of each cutout groove
is slightly longer than the longitudinal (up-and-down)



6 side mold Qthrough a limting bolt (not shown in the draw ngs). Wen the
novabl e-side nold Qis noved away fromthe fixed-side nold P over a
predet erm ned di stance, the fixed-side base plate 7 will followthe 5
novenent of novable-side nold Q through the limting bolt, and will be
noved away fromthe spacer plate 5. The runner plate 6 is fixedly secured
onto a center portion of the back surfacegf the fixed-side base plate 7,

di sposed so as to be overlapped with all 10 of the four sub-nold holl ows
7b as shown in length? ofFithe Thangeablensub-ewldbodingseheandnoke plate 6

which is viewed .fyr.omt | ef ide in. Fid o1, sand.th n 6 is
formed with a e ‘i} &ﬁq%ﬂe rclgjlrti%éfr1 gg’%ﬁé‘\‘/)gnggal%r gggt g‘r‘%n%@%%@% I n the
up- and- down di rtdret iawkawtd pEEHismeSa isudecpsedaatx tBadPA§LIELEM BBt Bhends of

bllate 6 has SURE Ay B e B endse e i pe chacer plate 5. and

| | y the sane thickness as t, acer e and is

fixedly secut e®RERIFUGH f‘?‘;(éd‘-esircf@rbeféé‘nﬁlealag Ylﬁg‘ z&e%ygh%ugﬁzﬁ tting
IhoI ef 30_ 6C. hI g oEse Viartherr! tidek Mengtinlofi thenffdstiad portidheakprue 2a
ocated in the center positi of 1 AL UG-t 0 ggat €5 :8¢, ~SLRcgt he
runner plate 6 Y ed?‘%&"soer Jic'(rgljnsc'ui:h"’!a;{'%rrxatn er fh?tz’i tggi's%gl\}gﬁ g%%g 8vnvith t he

sub- ol d hol | oveeearkb tfe e cthangeatls sukowelds 83, 84, is set

to be shorter than a gap interval between the upper and
10 lower changeable sub-molds 81 and 83 or a gap interval
between the upper and lower changeable sub-molds 82 and
84. Therefore, when the securing key 9 is woved by a
certain distance, the fixing portion for the changeable
éub-molds 83, 84 will be moved to the gap interval
15 between the upper and lower changeable sub-molds 81 and
' 83 or to the gap interval between the upper and lower
changeable sub-molds 82 and 84, and in addition the
cutout portion 9a is moved to the position of the
changeable sub-molds 81, 82, so that the engagement
20 between the changeable sub-molds 81, 82, 83, and 84 and
the keys 91, 92, and 93 is released.
The movable-side mold (first support structure) Q
will be next described. ) '
In Fig. 1, a movable-side securing plate 13 is
o . 25 installed onto a movable member (not shown) of the
injeétion molding machine and is movable forwards and
backwards, to and from the fixed-side mold (second '
support structure) P.
A spacer block 14, a receiving plate 15 and a
30 movable-side base plate 16 are fixedly secured to the
securing plate 13.

" Like the base plate 7 of the fixed-side mold P,
four sub-mold hollows 16b are formed along its
thickness direction at different respective

35 predetermined locations on the movable-side base plate
16. In additidn, on the movable-side base plate 16 two



25 over the runner plates 6, the runner plate 6 is overlapped with the
changeabl e sub-nold 8 and thus the nelted material can be prevented from
entering gaps between the sub-nold hollows 7b and the changeabl e sub- nold
8. 30 Each fi xed-si de changeabl e sub-nold 8 includes the
above-nentioned front flange 8d and a rear flange 8e. As shown in Fig. 1,
the front flange 8d is engagedly supported on the front surface of the

fi xed-side base plate 7 while the rear fl-#hge 8e is engagedly supported 35
by the securing key 9 which is inserted into the key ways 7a, so that the
fixed-si de chafgatBrangupins| arg diagopgliyxdasyalasdaineypperoanfe base

plate 7. For CQBW@B'§B@§t@5n§e%ﬁrbﬁbh0ﬁoll8% gangealphe eRuRhee8 ofhi ch
are inserted into and pulled qut ,of ,the sub-nolds h Iloms 7b1 7b2,. 7b3.

and 7b4 are reEP@sEﬁP&&rPHQFPdn-55219§n§103é2t°8§ agn@igkhe coptenivg y. As
shown in Fig. gintRe bforhef firgd-pide aplAdpi.s &usehlar,Mdken thee upper

d | t teri hole 8f ig f d t he _f fl
Bd in such 8 pESTERSRIAS PG he Peonft SAPCHONAPHr R BekBER K33 £1 vhon
the 10 fi xed- theepelrmagealt! eaagnetsokdeddiagonsidlyl ethbedded lak fibeed- si de
base plate 7. éﬁggg'gﬁdgﬁohéff%Bgﬁ@loﬂst%% bR K391 8 0l WHliRy | xed-si de

changeabl e sub
positions correspond to counter positions to those of

the above centering pins (not shown). The receiving
10 plate 15 (mold member 15) confronts the back surface of
the movable-side changeable sub-mold.
_ On the back surface of the movable-side”base plate
16, like the fixed-side mold P, three key ways each
having substantially rectangular cross-sectional shape
15 16a are formed in the up-and-down direction.

Each movable-side changeable sub-mold. (removable
mold device) is constructed by fixedly securing a
bottom plate 17g, a receiving plate 17h, a spacer plate
17£, a first mold plate 17i, and a second mold plate

20 17j to one another in this order. The bottom plate 17g
is longer in the right-and-left direction relatively to
the receiving plate 17h, and this longer part serves as
the rear flange. Further, the second mold plate 17j is
longer in the left-and-right and up-and-down directions

25 relatively to the bottom plate 179 and so on, and this
longer part serves as the front flange. 1In addition,
the centering hole is formed at such a position as to
be confronted with the above cenﬁering pin (not shown).

A cavity 17a is formed on the front surface of the

30 second.mold'plate 17j, and a core pin 17b is also
secured thereto.

A first eject mechanism (slave eject mechanism)
for the product is provided at the movable-side
changeable sub-mold 17. The first eject mechanism has

35 a structure in which first eject plates (movable
actuating member) 17c, 17d and first pins 17e, which



and is conbined with a cavity 17a of the novabl e-si de changeabl e sub-nol d
17 to forma nolded product. A 15 runner 8a is formed on the back surface
of the fixed- side changeable sub-nold 8; still further, three runners 8g
are forned so as to extend fromthe ends of the runners 8a to the front
surface of the fixed-side changeable sub-nold 8 as shown in Fig. 2, and the
tips 20 of the runners 8g serve as gates-¥Br- The fixed-side securing key 9
wi || be next described. The securing key (the key for securing) 9 is
construct ed asxe chined epethkefingt ceircetPhatedel 28, t a¥ecPka§edol, 92,

and 93, insert : j i : ] 7
i ﬁf);%ﬁewm@a%ﬁh@néeyp&@aﬁ gdce 787£, agda7a3 at the

D o et g (CI0SE LG, el 00,22 shoud 1 Fo, 2
ingg%idntghz i dleaénJIidéaﬁlr*?g%%d haldaﬁ?Bﬂhzdaa@nglhbles sabanettiBgashehspacen Fi g.
2 fixed-o do CHGRND| SCHEY b o FRLFRRE , St RECHEDsBRERGD™ | 203%are
formed with cutemwrpeingoascOspresshenssprihgi jatppovidednbatwena Ehgagi ng
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within the space of the spacer plate 17f (not shown),
and serves to urge the first eject pins 17e and the
10 first eject plates 17c, 17d in a receding (retraction)
direction thereof. Moreover, through holes 17k are
formed through the bottom plate 17g and the receiving
plate 17h at such a position as to be confronted with
the first eject plate 17c. The eject pin 17e is
15 allowed to go ahead by passing the eject pin 19%e of a
second eféct mechanism (master eject mechanism -
_ described later) through the through hole 17k to press
the eject plate 17c. In this way, since the first
eject mechanism is provided with independent
20 construction, it is possibie to set the eject pins 17e
at the optimum positions in accordance with the shape
of the cavity 17a. A sensor pin 33 is fixed on the
eject plates 17c and 17d and projects rearwardly
therefrom, and as shown in Fig. 5 is designed in such a
25 manner that it extends through a through hole drilled
in both of the receiving plate 17h and the bottom plate
17g and its tip confronts a detect sensor (sensor
means) 26 such as a contactless switch which is
provided to the receiving plate 15. When the eject
30 plates 17c and 17d are moved backwardly, the tip of the
sensor pin 33 approaches the detect sensor 26, so that
the backward movement of the eject pin 17e is detected.
Like the fixing key 9 of the fixed-side mold P,
the movable-side fixing key 18 is also constructed as a
35 comb-shaped key by connecting three keys to one another
at their upper ends (not shown). -In addition, the same



I ength of the changeable sub-nolds 81, 82, and the width of the cutout
portion 9a is set such that when the cutout portion 9a is located at the
position of the changeabl e sub-nolds 81, 82, it will release the 5
engagenment of the rear flange 8e with the keys 91, 92, and 93. Further, the
length of the fixing portion at the tin portion of each key 91, 92, 93,

whi ch portion serves to fix the changeabl e sub-nolds 83, 84, is set to be
shorter than a gap interval between the'ﬂﬂﬁér and 10 Fower changeabl e

sub-nol ds 81 inte bet.ween up %ﬂéomer
changeabl e sugﬁ’q‘ﬁ%}&g&l ?0%4&1 ’r’&"r‘b?é‘ W%%kkie}?'ﬁe %e’&‘?f? %P iR npved
by a certain disstmasse, fQIhé:He xﬁngl.rpgarkepmg ain tttee cﬁmhmahh@ gulb mol ds 83,
84 will be movyed e 5 _he upper_an
changeabl e sub- mg;eg:s %1 gﬁ H%é\?é r;l]hon qa%vfoﬁ]{]%r vaﬁt ?v%ré?]aq c8]\'/\§pper and
| oner changeafUWPPSI-iRg @idp ahdisx, fiating rkeyldia |ﬁnrttttw812c:nlmuuoxhnb[tltﬁn %9a
is noved t @ the,pasid iRmofet é%ﬂﬁ@t 35 £o that the
engagenent 20 bet t he cﬁgﬁﬁeable su -nnqﬁmyga §§}<% and 84 and the
keys 91, 92, agdly (0 d e thiva EdePQﬁﬁ’ePT(:fla@iqgupport
structure) Q \mzlt:lodte ptﬁoﬁldiestiafwhﬁji pﬂdﬁé‘ﬂé}:m1he<ﬁ 'Eﬂl_ﬁm Card GRL B U4 NI
plate 13 is 2% la{e(ei:\gﬂ{)de m)vablﬁg n‘qe.r (not g 4 € injection
nol di ng nachlne an i°5” ifbvabl i & t he
fixed-side nnlsellmm wﬂmmf dtheydtiorigdg Rey 18 for the sub-mold

i0 17.

A second eject mechanism (master eject mechanism)
is provided behind the changeable sub-mold 17. The
second eject mechanism has the folléwing construction.
Second eject ‘plates 19c and 19d and eight second eject

15 pins (control members) 19e which are fixed on the
second eject plates 19d are placed inside a space
formed by a spacer block 14, the receiving plate 15 has
through holes 15a corresponding to the through holes
17k of the changeable sub-mold 17, and each pair of the

20 eight eject pins 19e are freely movably inserted into
communicating through-holes 15a and 17k which face the
corresponding first eject plate 17c¢ of each changeable
sub-mold 17.

Further, as shown in Fig. 5, a return pin 23 is

25 fixed on the eject plates 19c, 194, and a return spring
24 comprising a compression spring is suspended on the
return pin 23 between the eject plate 19d and the base
plate 16 to urge the eject pin 19e in the receding
(retraction) direction thereof. When an eject rod (not

30 shown) pushes the eject plate 19¢ through a hole 13a,
the eject pins 19e are allowed to be hoved forwardly.

An operation of the injection molding machine of
Figs. 1 to 5 will be next described.

In a mold-opened state, fixed-side changeable sub-

35 molds for a desired product 8 are inserted into the
fixed-side sub-mold hollows 7b through a PL plane, so



A spacer block 14, a receiving plate 15 and a 30 novabl e-si de base plate 16
are fixedly secured to the securing plate 13. Like the base plate 7 of the
fi xed-side nmold P, four sub-nold hollows 16b are forned along its thickness
direction at different respective 35 predetermined | dcations on the
movabl e- si de base plate 16. In addition, on.the novabl e-si de base plate 16
two- 9 centering pins are diagonally instld4ed in upper and | ower
positions of each hollow 16b . The structure of the centering pinis

i dentical to th&hast thee cantering pins 2l Are rengaged-wite d P.

Further, |ike tRntdd R 1dxss 0 bbb thd £ntOF B Ss S8 dlCoPaSKe PE £kEG 16

t he permanent magnets are dugagnally enbedded_at_ t he upper_and | ower -

positions of. eadidfIGhARIERL M TP AR | rAand drhe sheprt tELaRdmid is
positions to thegtictdtt MPpMe qeEmindI Rhdgnd w2 3hoanpreddier regei vi ng

10 pLate 15 (olg Heieed U SOLLONS SN 0RE HLLRCE, Pl A, ppyaDl o o1 de
like.the fixed- S nile Rionbysieapey fayinegdody ivisgissestedt iatdythe
e S R L TR s L AR g pupe o e
the fixing key 9 engagedly supports the rear flange
portion B8e of the fixed-side changeable sub-mold 8, so
10 that the fixed-side changeable sub-mold is fixedly
secured to the fixed-side base plate 7. Since all of
the keys 91, 92 and 93 are connected to one ‘another to
form the fixing key 9, all of the fixed-side changeable
sub-molds.a can be fixedly secured by carrying out only
15 one inserting operation of the fixing key 9. Like the
fixed-side changeable sub-molds 8, the movable-side
changeable sub-molds 17 are fixedly secured to the
movable-side base plate 16 by putting the movable-side
changeable sub-molds 17 in the movable-side sub-mold
20 hollows 16b and inserting the comb-shaped fixing key 18
into the key ways 16b to thereby fixedly secure the
movable-side changeable sub-molds to the movable-side
base plate 16. After the movable-side chéngeable sub-
molds 17 are inserted into the sub-mold hollows 16b,
25 the second eject pins 19e are inserted into the
through-holes 17k.

When the molds_are,closed, the spacer 12 is
brought into contact with the movable-side base plate
16, and the PL planes of the fixed-side base plate 7

30 and the movable-side base plate 16 are closed to
thereby form cavities 8b, 17a.

Consequently, pellet which is injected throuéh a
hopper of the injection molding machine is pushed
forwards by a screw in a cylinder. Material which has

35 been_heated and melted is poured from a nozzle through
the sprue 2a into the runners 6b and 6a of the runner



nol d device) is constructed by fixedly securing a bottomplate 17g, a
receiving plate 17h, a spacer plate 17f, a first nold plate 17i, and a
second nold plate 20 17j to one another in this order. The bottom plate 17g
is longer in the right-and-left direction relatively to the receiving plate
17h, and this |longer part serves as the rear flange. Further, the second
nold plate 17 is longer in the left-and-right and up-and-down directions
25 relatively to the bottomplate 17g an#3so on, and this |onger part
serves as the front flange. In addition, the centering hole is formed at
such a positioplaket 6, hPAEEREr Shreygh thet FEnasswe Sacaner B8y ofi Fhenot

shown). A CaV'foéaashaefehﬁﬁgegﬁlbh%uhr&B&dﬁ%rEﬁﬁ?fQBw%th§@u9§3Q%@ﬂ mol d
plate 17j, and a core pin 17b. is al.sqQ secured thereto.. A first “eject

nechanlsn1(sIagétﬁj@Et1ﬁ§8h§9?3H?VFGFePhéprBHu&Fals B0 Filge FUBRSThe
novabl e- si de Cbaaﬁe?bl essubemh@Fka wild fthsstchamg@hmecm-amhhss ,35 a .
structure i | C st, epect .pl;ates (novabl e actu er) .1l7c, 17
and first pgn\gpjﬁe',“egvﬁegh ¥d%ar 3 REJPENVER efil %tﬁongfée atl@stdﬂd
are placed witbhe gapphetweenntiiei chahgegpdeecsupl-aod dl Bf ana?nd:Ha rssxb-ej ect

pins (eject pogbh@nholiswake . freely slidably noved al ong through holes

connecti ng the space
After the material within the cavities 8b, 17a has

solidified, the PL planes are opened to a predetermined

10 interval, so that the molded material is separated from
the gate 8c and remains in the cavity 17a. On the
other hand, upon the opening of the PL planes, the
eject rod (not shown in Figs.) enters through the hole
13a and pushes the eject plaﬁes 19c, 194 and the eject

15 pins 19e of the second eject mechanism, so that the
eject plates 19c and 19d and the eject pins 19e are
forwardly moved. As a result, the eject plates 17c and
17d and the eject pins 17e are pushed by the eject pins
19e to be moved forwardly, and the product in the

20 cavity 17a is ejected; '

After ejection of the product, the PL'planes are
further opened to a predetermined interval, so that the
fixed-side base plate 7 is moved away from the spacer
plate 5. Upon this action, the undercut portion at the

25 tip of the runner lock pin 32 is pulled out of the’
solidified material in the rumnner portion, so that the
solidified material falls off naturally and can be
removed.

- If the same kind of products are required to be

30 produced, before closing the molds, it is confirmed by

| the retreat detecting sensor 26 whether the first eject
pins 17e of the first eject mechanism are moved '
backwardly. That is, when the molds are closed, the
eject rod (not shown) retreats from the through-hole 13

'35 at the same time. In association with this retreating
movement of the eject rod, the eject plates 19c, 19d



S.and the cavity 17a. Further, a return spring conprising a conpression
spring is provided between the first eject plate 17d and the first nold
plate 17i within the space of the spacer plate 17f (not shown), and serves
to urge the first eject pins 17e and the 10 first eject plates 17c, 17d in
a receding (retraction) direction-thereof. Mreover, through holes 17k are
formed through the bottomplate 17g and the receiving plate 17h at such a
position as to be confrontéed with the firk4-eject plate 17c. The eject pin
17e is 15 allowed to go ahead by passing the eject pin 19e of a second
ej ect nechanis%??n%%?e?J%FEcPlﬁﬁcﬁgﬁi§ﬁ1thGe§é¢PB@deD§F§rWthaBmgm t he

t hrough hﬁ' e lgi(etl@a@kﬁéﬁd]diﬂemeiﬁé.at gpl ehe &%gingnfébit:é wté_ythéi iBtEEiugBe first
j ect mechanismis_proyide i ndependen construction )
gtgsible to se?p¥ﬁ%8e?¥0ta ?ﬁtﬁﬁ7§3§F€tﬂgaB$Fiﬁﬂﬁ1p6§@t?ﬁﬁsthﬁ gde6Fdance
with the shapepiﬁsth@ecaretqléaamo#edehgfkwafdlﬁftbSafbx@deearﬁhﬁea!GCL_
| ates 17c an oL £ct earwar t here and as shown in Fig.
E'is desigﬁgdq?%;gﬁgﬁga825tﬁén§5 lPﬂﬁ?OF?geQEeﬁﬂg£3%¥oﬁﬁﬁu5ntﬁPB&BH hol e
drilled in bothet shewnkcei &tnghpsatimé/hifinthéhejeott pimpl ave a?g and its
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approaches t hecliiet Etkedestde dhangoabl@t stibenbBgkyar dpgpy e8RL Y, tle €] ect
pjn-l?e islgetéﬁgﬁgLis provided a slide core or the like in the
fixed-side changeable sub-mold 8, the eject pins 17e
may be damaged. However, since the receding movement
(retraction) of the eject pins 17e can be confirmed by
meahs of the detect sensor 26, it is possible to
15 protect the eject pins 17e from being damaged. After
closing the molds, the injection molding can be carried
out with the same process as described above.
In a case of the exchange of the changeable sub-
mocld, in an open state of the mold, the comb-shaped
20 fixing key ¢ is lifted by a predetermined distance
while the mold remains opened, so that the cutout
‘portion 9a is situated in the upper changeable sub-
molds 81 and 82, and the part of the fixing key 9 which
serves to engagedly support the lower changeable sub-
25 molds 83 and 84 is positioned in the gap between the
 upper and lower changeable sub-molds. As a result, all
of the_changeable.sub-molds.81 to 84 are released.
However, the fixed;side changeable sub-molds 8 are
attracted to the base plate 7 by the permanent magnets
30 22, and thus they are prevented from falling down.
Therefore, these fixed-side changeable sub-molds are
- taken out from the. PL plane side. Thereafter, new
changeablé sub-molds 8 are inserted into the sub-mold
hollows 7b and fixed by the fixing key 9 in the same
35 manner as described abbve. The movable-side changeable

sub-molds 17 can be exchanged in the same procedure as



Like the fixing key 9 of the fixed-side nold P, the novabl e-side fixing key
18 is al so constructed as a 35 conb-shaped key by connecting three keys to
one another at their upper ends (not shown). In addition, the sane
construction as the fixing key of the fixed-side nold Pis nmade for the
fixing key 18 in the follow ng respects: a flange portion is forned at an
engagedl y supporting side of the fixing key 18 for the sub-nold 5 17, the
rear flange portion of the sub-nold 17 iggengagedly supported by this
~flange portion, and a cutout portion having predeterm ned | ength and wi dth
if] f]?rrred aL. asedefﬂei:etlgénfd:bcadsisg'denchhngéaba:égagbdwlauppoﬁﬁ.h&g s_i(de of
the fixing key, 18 for _the sub: 10 17. - A secqnd_ej ect chanism (master
ej ect nechanigﬂf ?§c%?89ﬁd8§ BgﬁiﬁBaPﬁgaBﬁSnﬁgggﬁeBséﬂgnﬁﬁgcf?. he second
ej ect mechani sarhaedt butf byl ehightiynsiidéingohheSEimndgekeys Pl ands 19c and
19d and elghpléecgngiﬁéegg léhg'@?cQQQBEBQ! gepbaLs) plo9guMi ch are fixed on
the second _eject plates a are_g_ace I n i de a space fornmed by a spacer

bl ock 14, $hesh@€E¢veﬁg pLat addithgs, t hEothh Rdres edgckopiaspad€ing to the

through hol esatdkset aaetﬁeaa?eaaha Eaaiamba 14 agpdreaakeP@titnoknche 20
ei ght ej ect pé S %ge ar fres, no anl gn%gggggeLg& ec% annggg&gng
t hr ough- hol es gg& aRf Egﬁ ﬁﬁl&ﬁyfﬂﬁﬁ tﬁg g
sub-molds- 17 are exchanged, with a simple construction
in which it is not necessary to change the position of
10 the second eject pins 19e, the products can be pushed
at the proper position and be taken out. )
After the exchange of the changeable sub-molds is
completed, the injection molding can be carried out
again in the same manner as described above.
15 Other preferred embodiments of the centering
portion (centering mechanism) will be next described.
In Fig. 6, a hole 34 of truncated cone shape is
formed at a surface portion of the base plate 7 in
which the centering pin 21 is projectably provided, in
20 such a manner as to surround the centering pin 21. A
plate spring 27 is provided in the truncated-cone hole
34 which is projected from the surface of the fixed-
side base plate 7 in a free state and embedded into the
hole 34 in a state where it is compressed by an
25 external force. Therefore, the plate spring 27 can
press from the side of the fixed-side base plate 7 the
peripheral portion of the centering hole 8f of the
fixed-side changeable sub-mold 8 which is engaged with
the centering pin 21. There frequently occurs a great
.30 adhesive force between the fixed-side changeable sub-
mold 8 and the fixed side-base plate 7 due to oil which
adheres onto both surfaces thereof and it is often
difficult to remove the fixed-side changeable sub-mold
in the exchange operation. -However, the plate spring
35 27 enables the centering pin 21 to be easily pulled out
of the centering hole 8f, and thus the removal of the



corresponding first eject plate 17c of each changeabl e sub-nold 17.
‘Further, as shown in Fig. 5 a return pin 23 is 25 fixed on the eject
plates 19c, 19d, and a return spring 24 conprising a conpression spring is
suspended on the return pin 23 between the eject plate 19d and the base
plate 16 to urge the eject pin 19e in the receding (retraction) direction

t hereof. When an eject rod (not 30 shown) pushes the eject plate 19c

t hrough a hole 13a, the eject pins 19e ana-allowed to be noved forwardly..
An operation of the injection nolding machine of Figs. 1 to 5 will be next
descri bed. | n chamyehlsipenmb gicld, 8 fearedbsi ebes Changeetbemedib- 35 nol ds for
a desired product, .8 are.rilnser,ted I.nt Oeth.ﬁ fi?edési%(éisub- m)édz{noll ws 7b

t hrough a PL %ers,o * alf?%%twkf%% Sntet n% rbtf o Bl enga%% W th

t he centering delteesri8ig dolde 8§f canre fprongdSdl af séefakeplasese thangeabl e
sub-nold 8 an 8d.i 8 &t n gnets 22
to prevent thgc}?]ﬁéérgé‘%al%é(r;%%g‘g%jb?e@sﬁéaéf}gx?#%ﬁle?‘%ﬁ:gu%%ga Then,
“the conb- stfapentf ise¥afiesly te theertering phes kdy, way ¥3. In this

condi tion, the;ddanaenports ohefibve hend | Shiligkay1d sana@eslayssyaeguke the
rear flange portl o e At lCih 018" 8% SN309eaRLs FHR1MRg%eS S°

distorted). However, the plate spring 27 enables the

changeable sub-molds 8 to be homogenously pushed out

10 from the centering pins 21, and thus the changeable
sub-molds can be moved away from each other while no
unsuitable force acts on the changeable sub-tolds 8 and
17. If a spring force of the plate springs 27 is less
than the attracting force of the permanent magnets 22,

15 the changeable sub-molds 8 can be kept attracted on the

surface of the fixed-side base plate 7.

'Further,,the spring force of the plate spring may
be larger than the attracting force of the permanent'
magnet. In this situation, after the fixing key 9 is

20 pulled out, the plate springs 27 overcome the
attracting force of the permanent magnets 22 and thus
jack up the changeable sub-mold 8 off the surface of
the fixed-side base plate 7 to make the exchange of the
changeable sub-mold 8 easier. Although the fixed-side

25 changeable sub-molds 8 are buoyed from the surface of
the fixed-side base plate 7 by the spring force of the
plate springs 27, the attracting force of the permanent
magnets 22 to the fixed-side changeable sub-molds 8
still remains, and thus the fixed-side change able sub-

30 molds 8 is prevented from being further moved away from
the fixed-side base plate 7 and falling off. The above
description relates to a centering arrangement in which
the plate spring 27 is provided on the fixed-side base
plate. However, the plate springs 27 may be provided

35 on the changeable sub-mold 8 instead of on the base
plate. The arrangement can alternatively be applied to



10 that the fixed-side changeable sub-nold is fixedly secured to the

fi xed-side base plate 7. Since all of the keys 91, 92 and 93 are connected
to one another to formthe fixing key 9, all of the fixed-side changeabl e
sub-nol ds 8 can be fixedly secured by carrying out only 15 one inserting
operation of the fixing key 9. Like the fixed-side changeabl e sub-nolds 8,
t he novabl e-si de changeabl e sub-nplds 17 are fixedly secured to the
novabl e-si de base plate 16 by putting the anabIe si de changeabl e sub- nol ds
17 in the novabl e- S|de sub-mol d 20 hol lows I & -and inserting the

conb- shaped f|X|n o t. wa 6h t her.e fixedly secure
Che.movable- si de LhendeisRr Lens o Trb Biast i e HUREe SR ik 6.
After the novableaaydmeahmn@aﬁdhieudf gaﬂetathhgamepnudaﬂarhﬂndd)pﬂ§5s
sub-nol d hol | ows 2ulde [L60 in er q the

t hr ough- hol es 17k%g%ﬁe ng 70 s%gar?{el%%g‘% %tp#%%gg r%%z ‘%s%%nra%g into
contact with the nm@l@ﬂelta'vd@ga@s@qﬂamaé'—lm Whlﬁe.tm pl anes of the
fixed-side basg plate 7 30 and the novabl e-side base plate 16 are closed to
t hereby formcavities 8b, 17a. Consequently, pellet which is injected

t hrough a hopper of the injection nolding nmachine is pushed forwards by a
screw in a cylinder. Material which has 35 been heated and nelted is poured
froma nozzle through the sprue 2a into the runners 6b and 6a of the runner



13 plate 6, passes through the runners 8a and 8g of the fixed-side
changeabl e sub-nold 8 and flows through the gate 8c into the cavities 8b
and 17a. As the runner plate 6 is overlapped with the changeabl e “sub- ol d

8, 5 the nelted material can be prevented from’f‘r’owl ng in “
bet ween t he changeabl e sub-nold 8 and the sub- no m“\!mm er the

material within the cavities 8b, 17a has solldlfl anés are
opened to a predetermned 10 interval, sqgt-hat the mSl déd material is
separated fromthe gate 8c and remains in the cavity 17a. On the other
hand, upon thecopgmsng of the PL planes, the eject rod (not shown in Figs.)
enters t hrough the

a and pushes the e Iat s 19c¢ 9d and t he
eject 15 pins 19e %anﬁ:@ é’@c&?ﬁél@@@%mirﬁ aﬁsﬁéﬂg’]]é’ éj at es
19c and 19d andremoyadyjlec malid slebbicenrfior arssamdlth rtchsechssewo]a/,rashét t he
eJ ect plates 1 ’?'.@’gi it ] tﬁqﬁl%.gg ct
pins 19e to be;%o\%ggﬂ%?:wa Srl%zgﬁc?et n‘ytn%é%zp% 7 |ty :
ej ect ed. Af Ber agj actagm cﬁraqehé: Rﬁﬂfcthttlh@\eﬁ_nsplfa?%sf%‘fmrhért cipened to
a predet er n negriedetetMinedd ldtaitildit fiheedaSiderdmsapldi®ld idevived anay
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portion which, when the apparatus is in use, faces away
from the said first support structure towards a second

10 support structure of the assembly, one of the first and
second supporting structures being movable towards ﬁhe
other to bring about closure of a mold cavity bounded
by.the said molding surface portion;

wherein the removable mold device has a slave

15 eject mechanism, including a movable actuating member
and an eject portion connected with the movable
acﬁuating member that can be caused, by movement of
that actuating member, to project through the said
molding surface portion at a preselected ejecting

20 position thereon to displace a molded product from the
molding surface portion; and '

the first support structure includes a master
eject mechanism having at the said predetermined
location a control member which, when the mold device

25 1is installed at the location concerned, is actuable to
push against the movable actuating member of the mold
device so as to bring about the said movement of that
member, there being no coupling between the control
member of the master eject mechanism and the movable

. 30 actuating member of the slave eject mechanism.
2. Apparatus as claimed in claim 1, wherein the first
support structure is provided at its said main face
with means for receiving, at respective further
predetermined locations, further such removable mold

35 devices formed with respective such molding surface
portions;



solidified mat\erlal in the runner portion, so that the solidified material
falls off naturally and can be renoved. I'f the sane kind oi products are

required to be 30 produced, before closing the nDIds
the retreat detecting sensor 26 whether the first: 31“ JJ'I“I ‘mrehe
first eject mechani smare noved backwardly. That i are

closed, the eject rod (not shown) retreats fromthe through hoIe 13 35 at
the sane tinme. 1In association with this F%&reatlng novenent of the eject

rod, the eject plates 19c d 14 and the e 19e of, the second
ej ect nechani smare e@fﬁkm%mﬁ“[ﬂ?%ﬁénﬁ% Cﬁegvlf%‘? ?é Ao hlet§ R n
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not retract to witd g¥ e@uﬁw peenkenthatd qare plcruled &P dEejethe

ej ect pins k/e spuy rpqi.ﬂé d@a?&%]ﬁalﬁglesdff@é% %&L&f&@r@sa@ﬁ@ wePanol d 8.
Particularly if_ 10 erels%;ow a sl eé:fgreor he |i elnthe

fixed-side chaflfdafie SQRESIH @tt%ePreﬁ%%Jte TR TART ROZAMHIR .
However, since gHerddcash riispharend moXledpradicof £fi1dw teheolhobdﬁﬁgl7e can
be Conflrned byu.rface portion; and

the master eject mechanism hav1ng at the said

10 further predetermined locations respective further
control members, there being no coupling between each
further control member of the master eject wechanism
and its corresponding movable actuating member of the
slave eject mechanism, which master eject mechanism is

15 common to all of the said predetermined locations so
that, when respective mold devices are installed at
those locations, the respective control members at
those locations are actuable simultaneously to push
against the movable actuating members of the mold

20 devices so as to bring about the said movement of each
of those membefs.

3. Apparatus as claimed in claim 1 or 2, wherein the
said movable actuating member of the or each said slave
eject mechanism comprises a first eject plate supported

25 for movement within a space formed in the mold device
concerned, the eject portion comprises one or more
first eject pins fixed to the said first eject plate,
and the or each said control member comprises one or
more second eject pins.

30 4. Apparatus as claimed in claim 3 when read as
appended Eo claim 2, wherein the said master eject.
mechanism includes a second eject plate to which each
of the said second eject pins is fixed.

5. Apparatus as claimed in any preceding claim,
35 whereln the or each slave eject mechanism includes a

return spring for urging the said movable actuating



nmeans of the detect sensor 26, it is possible to 15 preteect-the eject pins

17e from bei ng damaged. After closing the nolds, the g can
be carried out with the same process as descri bed a igﬂ!‘j\ﬂ“g“tﬂﬁjg t he
exchange of the changeable sub- nold, in an open st *t he

conb-shaped 20 fixing key 9 is lifted by a predeterm ned distance while the
nol d remai ns opened, so that the cutout partion 9a is situated in the upper

changeabl e sub- nolds 81 and 82, and the'ﬁar‘t of the fixing key 9 which
serves to enga pert the,l ower chang |e |.ds 83 and 84
i s positioned ?.%Q.%% 02 %B‘L?t \/\Egrl?alnﬁ«?“hﬂ'ﬁ’era gﬁ% A -sub- nol ds.
As a result, abl- of Appar@maumewolcdasmdlmlrﬁsar@ipx@c&ﬁmga alaliagsed.
However, thefwlgqihd heh u ted to . he bhase
plate 7 by the per r?ane%t %rr%%%?a?%g%% (}3 t%él%tthg/er }%esepraetvetn ed®from
falling down. $REheFadd P ermiagdsiles a@mmgemr@osmmemwicme t aken

out fromthe Phepkareny det E&qwfotferthen%v%a.@%%ﬁ are
inserted into tﬁe sub-nglld 10l \gsl b and fixed by the f?)%%ng@k“%ls in the

sane 35 manner ‘as dé??lalrﬁ&él‘ By frgeediasy & idsub- mol ds 17
can be exchangwﬂemmheh:eamlprmg@mn assemblsed & dndliridd »ed-=&i de

changeabl e subj H? bdEion &%ﬁd&%% fie @1"%.?1%9; %fhet %%1(51%“% %bls%pr{%r s 8 and 17

can be
‘structure being movable relative to a frame of the

10 machine and the said second support structure being
fixed to the machine frame. _
8. Apparatus, comprising a mold support assembly and
a removable mold device for use with the essembly,
substantially as hereinbefore described with reference
15 to the accompanying drawings.
9. An injection molding machine substantially as
hereinbefore described with reference to the
accompanying drawings.



carried out by slightly sliding the fixing keys 9 and 18, a tine for the
exchangi ng work can be much 5 shortened. In addition, .if the first eject
pins 17e are set at the optinmum position in accordance with the shape of
the cavity when the novabl e-side changeabl e sub-nolds 17 are exchanged,
with a sinple construction in which it is not necessary to change the
position of 10 the second eject pins 19e, the products can be pushed at the
proper position and be ‘taken out. After e “exchange of the changeabl e
sub-nolds is conpleted, the injection an be carried out again in

t he sane manner as descri bed above. Izgiéﬂ{iﬂg;étpher preferred enbodi nent s of
the centering portion (centeriINJBEG 947 B8 described. In Fig.
6, a hole 34 of tru rf.ac of the
base plate 7 in whi ::% tcﬁgic %ie%%gfsér%% f@%%ﬁ%a‘?’gb g %rl:g%%:g in 20
such a manner &@®kding masiitane ROWZMIIT Ry %WIFFQIS‘-‘EP?)?%t%t@b?‘F%ﬁe 21Q) s

provi ded i n g hg,td¢inged et @ nga 119! eaé’él ﬁ’l’ﬂéfébﬁ wiXWiwediesl (1M £6e sur f ace
of the fixed- sSide base plate 7 in a, éﬁ;e and epbedded 1 gpto the hole
34 in a state \M’f“é’reé"‘f’tng's %rﬁﬁﬁ%‘éﬁl‘fﬁ/ ee‘k"‘té?’ﬁ% et eFBEeGher ef or e,

t he pl ate springcaticars pregsliralityeosirEnafable mokdddevileebase7pl ate 7
t he peripheral t | G€s
-changeabl e sub- Qﬁr'&(#%mq]f%h{l? %@nﬁg\ééeggoi%&( ﬁéeungea% éfé%rgrrlléﬂﬁl%ére
frequent|y occithem fg}?%aﬁs%"l&ﬂﬁelsﬁ’ vED fefee %%ff%ve%"l’\al’ h%r?mx%’aes?@led

changeabl e 1991b-first support structure (Q) towards a second support

structure (P) of the assembly, one (Q) of the first and
second supportlng structures being movable towards the
other to bring about closure of respective mold
cavities (17a) bounded by the said molding surface

15 portions. : '

Each mold device (17) includes a slave eject
mechanism (17¢, 174, 17e) having a movable actuating .
member (17d) which can be caused, by selective
actuation of a master eject mechanism (19c, 194, 19e)

' 20 of the assembly, to move so that an eject portion (17e)
connected thereto projects through the molding surface
portion of the mold device'(17) to displace therefrém a
molded product.

In such an arrangement, the ejecting position at

25 which the eject portion contacts the molded product can
be selected freely in accordance with the kind of
product being molded. Fig. 1



mol'd 8 and the fixed side-base plate 7 due to oil which adheres onto both
surfaces thereof and it is often difficult to renove the fixed-side
changeabl e sub-nold in the exchange operation. However, the plate spring 35
27 enables the centering pin 21 to be easily pulled out of the centering
hol e 8f, and thus the renoval of the 16 changeabl e sub-nmold 8 can be
easily performed. Further, in a case where plural centering pins 21 and
centering holes 8f are provided at several places, if the changeable
sub-nmold 8 is not honpbgeneously pulled 5 out relatively to the centering
pins 21, it is inpossible to renove the changeabl e sub-nold 8 because the
changeabl e sub-nmold 8 is deviated (tiltdd6or distorted). However, the plate
spring 27 enabl es the changeabl e sub-nolds 8 to be honobgenously pushed out
10 fromthe centering pins 21, and thus the changeabl e sub-nol ds can be
noved away from each other while no unsuitable force acts on the changeabl e
sub-nolds 8 and 17. If a spring force of the plate springs 27 is |less than
the attracting force of the permanent magnegs 22,-15 the changeable
sub-nol ds 8 can be kept attracted on the sufface of the fixed-side base

plate 7. Further, tfe spi E?{ ate _ r than
the attracting f.orce of tWﬁ/ /&//%} .. Ne
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megnet. In this situation, after the fixing key 9 is 20 pulled out, the

pl ate springs 27 overcone the attracting force of the permanent nagnets 22
and t’hus jack up the changeabl e sub-nold 8 off the surface of the

fi xed-side base plate 7 to make t he exchange of the changeable sub-nold 8
easier. Al though the fixed-side 25 changeabl e sub-nolds 8 are buoyed from
the surface of the fixed-side base plate 7 by the spring force of the plate
springs 27, the attracting force of the permanent magnets 22 to the -
fixed-side changeabl e sub-nolds 8 sti/dg remains, and thus the fixed-side
change able sub- 30 nolds 8 is prevented from bei-ng further noved away from
the fixed-side base plate 7. and falling off. The above description rel ates
to a centering arrangenent in which the plate spring 27 is provided on the
fixed-side base plate. However, the plate springs 27 may be provided 35 on
t he changeabl e sub-nold 8 instead of on the base plate. The -arrangenent can

alternatively be applied to t he noveabl e-side. In place of the plate
spring 27, any nmeans capable of generating-a predeterm ned press force such
as a conpression spring may bFJsfdé nber having a separating

capability. 5
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18 CLAIMS 1. Apparatus conprising a nold support assenbly and a renovabl e
nol d device for- use wwth the assenbly, the assenbly conprising a first
support structure provided 5 at a main face thereof with neans for
receiving, at a predeterm ned |ocation, the said renovable nold device, and
the nol d device being formed with a nol ding surface portion which, when the
apparatus is in use, faces away fromthe said first support structure
towards a second 10 support structure of the assenbly, one of the first."and
second supporting structures being novable towards the other to bring about
closure of a nold cavity bounded by/6he said nol di-ng surface portion;
wherein the renovabl e nold device has a slave 15 eject nechanism including
a novabl e actuating nenber and an eject portion connected with the novabl e
actuating nenber that can be caused, by novenent of that actuating nenber,
to project through the said nolding surface portion at a presel ected
ejecting 20 position thereon to displace a nolded product fromthe nol ding
surface portion; and the first support structure includes a naster eject
mechani sm having at the said predeterm ned | ocation a control nmenber which,
vhen the nold device 25 is installed at the location concerned, is actuable

to. push agai nst the novabl e ac}ggl}nzsneSger of the nold

6b _ 6¢c
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device so as to bring about the said noverment of that nenber, there being
no coupling between the control nenber of the master eject nmechani sm and

t he novabl e 30 actuating nmenber of the slave eject mechanism 2.

Apparatus as clained in claim1, wherein the first support structure is
provided at its said main face wth neans for receiving, at respective
further predetermned | ocations, further such renovable nold 35 devices
formed with respective such nol.di ng surface portions; 19 each further
renovabl e nol d device having its 92@ sl ave ej ect mechani sm including such
a novabl e actuating nmenber and such an eject portion connected with the
actuating nenber that can be caused to project 5 through the said nol ding
surface portion of the nold device concerned at a presel ected ejecting
position thereon to displace a nolded product fromthe nolding surface
portion; and the nmaster eject nmechani smhaving at the said 10 further
predeterm ned | ocations respective further control nenbers, there being no
coupl i ng between each further control nenber of the master eject nechani sm
and its correspondi ng novabl e actuati ng menber of the slave eject
mechani sm whi ch naster eject mechanismis
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15 common to all of the said predeterm ned | ocations so that, when
respective nold devices are installed at those | ocations, the respective
control nenbers at those |ocations are actuabl e sinmultaneously to push

‘agai nst the novabl e actuating nmenbers of the nold 20 devices so as to bring
about the said novenent of each of those nenbers. 3. Appar atus as cl ai ned
inclaiml or 2, wherein the said novabl e actuati ng nenber of the or each
sai d sl ave'eject mechani smconprises a first eject plate supported 25 for
novenent within a space fornmed in the nold device concerned, the eject
portion conprises one or nore first eject pins fixed to the said first
eject plate, and the or each said control nenber conprises one or nore
second eject pins. 30 4. Apparatus as cl®@ed in claim3 when read as
appended to claim 2, wherein the said master eject nmechani smincludes a
second eject plate to which each of the said second eject pins is fixed. 5.
Apparatus as clained in any preceding claim 35 wherein the or each slave
ej ect mechanismincludes a return gpring for urging the said novable
actuating 20 nenber of the mechanismin a retraction direction. 6.
Apparatus as clained in any preceding claim
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wherein the said first support structure has, at the or each said
predeterm ned | ocation, sensor neans for 5 detecting retraction of the
novabl e actuating menber. 7. Apparatus as clained in any preceding claim
wherein the nold support assenbly is included in an injection nolding

machi ne, the said first support structure being novable relative to a frane
of the 10 -machine and the said second support structure being fixed to the
machi ne frane. 8. Apparatus, cenprising a nold support assenbly and a
removabl e nol d device for use with the assenbly, substantially as

her ei nbefore described with reference 15 to the acconpanying draw ngs. 9.
An injection nolding machi ne substantially as herei nbefore described with
reference to the acconpanyi ng draw ngs.
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