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use in an injection nolding machine a snall size nold (sub-nold) can be
installed into a support structure (base nold) of the assenbly. In this
case, only the 10 small size sub-nolds need be exchanged to enable
different nol ding operations to be perforned, thereby providing different
nol ds for use in making various kinds of products having different shapes,

t he common base nol d being usec# ﬁ#'{@ I %ﬁ“ﬁ?’ ns. This can enable
a 15 manufacturing cost for t ﬁjﬁc _ﬂB il : retofore, a rotary
fastening mechanism a clanp nechani sm etc. have been considered for use

in installing the snphl §i&8efi®! InvéRVENR  reldtdders aarjeritior mdlding t he
sub-mold with such a rotary fastening 20 mechani sm or cl anp mechani sm
the install8ti oMagBiReBakes a long tine, so a working efficiency of the

overal | injection nokgi agppeeteaslgaproposed mobdlusuppborftragsenbly ker t he

i nst-al l ati on work is..cC ' < L ff4i€ I
hutomate thi's pPag.iat 8b1Rjectiof Holli Ab ThALALAES s adi £ ied ot Y |

Sho- 58- 42100 plspbsmeldl spar ke dnstalledcinkgi A SWwPRebt BPMFH SR ch a

nmol d plate | oadggawe! hold9 oEbthel dssemblil edinuthdé easepponlyfthae for
the nold plate. However, since :

: : r, e_t exchgngin ' Eop_ i ied out

whi |l e ever} nn!& S&thg Lt smp?ﬁgiﬁé gﬁggﬁégéais°s§%%§% ed by a
crane or the |i idd ffedente madiddngl eperasippgetiovbehperfenmed; t theseb¥nvol ves
Fln%fconsunlng %@%«%@ﬂﬂd R4t molds for use in .making various kinds

(M

of products having different shapes, the common base mold
being used for ail molding operations. This can enable a
15 manufacturing cost for the mold to be reduced. _
Heretofore, a rotary fastening mechanism, a clamp
mechanism, etc. have been considered for use in
installing the small size mbld.. However, in the case of
installing the sub-mold with such a rotary fastening

20 ‘mechanism or clamp méchanism, the installation work takes
a long time, so a working efficiency of the overall
injection molding process ‘can be much reduced. Further,
since the installation work is complex, it has heretofore
been difficult to fully automate this process.

25 Japanese Laid-Open Patent Publication No. Sho-58-
42100 prbposes an operation for exchanging a sub-mold in
which a mold plate loaded with the sub-mold is pulled out
of a support frame'fof the mold plate. However, since
the exchanging operation is carried out while every mold.

30 plate loaded with its sub-moid is suspended by a crane or
the like and the mold plate is fixed with screws, it also.
involves time-consuming and complicated .work.

‘ Further, a product eject mechanism may be provided
in cases where it may be difficult to take the product

35 out of a cavity. However, in a previously-proposed
mechanism only one eject pin penetrating from a base mold
through a changeable sub-mold is provided, and the eject
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Further, a product eject mechanismnay be provided in cases where it may be
difficult to take the product 35 out of a cavity. However, in a
previ ousl y- proposed nechani smonly one eject pin penetrating froma base

mol d 't hrough a changeabl e sub-nold is prOV|ded and the eject 2 pinis
noved to the cavity side to perforn1a produ - ejectlng operation (for
exanpl e, as descr%ggg I n th p nese am ged Pat ent .Publ i cati on
of No. Sho-58- 428H0) sgnove e 1Y e ttﬁePES OIMoR REOSHEER t he
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ej ection is sonmetlhes_unsult ape of the cavity o
changeabl e 10 SuP=PBr421QQY- t hus it frequently occurs that the nol ded
products aresnot. corrpixetahys ap&uier, OtHe paswiend@ﬁa@mcw Rher égecttopdht ai n

ol do. The Tefortngrorieet £4oEifaddntd. MRS b BRI T, 120 .
requi renent for epenationtivestdbrfcarriedpubat dﬂlitsn@qm-ltd-ont Bagr ady

potential |y defegihag. thﬂ\ébéfsfe()ftﬁ’éf%é‘é’ﬂ% Gisle ﬁ'&l QY SPmetIREEON
base nol d. Enmbodi ne
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reduced while " products are not completely ejected out, or are damaged.
In order to obtain an optimum position’for the
ejection, it is necessary to reform the base molds. The
reforming of the base molds will result in an obstacle to
15 a requirement for reducing the manufacturing cost of the
mold, thereby potentially defeating the object of '
decreasing cost by employing a common base mold.
Embodiments of the present invention can provide an
injection molding machine in which installation of an
20 exchangeable sub-mold can be carried out simply, and/or
in which a mold manufacturing cost can be reduced while
an optimum ejecting position of a product is obtained.
An injection molding machine embodying a first
aspect of the present invention comprises a number of
25 sub-mold hollows which are formed in at least one of a
' fixed-side base plate and a movable-side base plate along
a thickness direction thereof, a key way formed in a
surface direction on the base plate in which the sub-mold
hollows are formed, a changeable sub-mold which is
30 detachably mounted in each of the sub-mold hollows, and a
comb-shaped fixing key which is_detachably'engaged with
the key way and fixes the changeable sub-mold by engaging
with an engaging portion of the changeable sub-mdld when
inserted into the key way. ‘ '
35 In such a machine, the changeable sub-mold can be
installed and removed through the parting line (PL) plane
side, and the fixing of the changeable sub-mold is
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an optjimum ejecting position of a product is obtained. An injection nolding
machi ne enbodying a first aspect of the present invention conprises a
number of 25 sub-nol d hol l ows which are forned in at |east one of a
fixed-side base plate and a novabl e-si de bage plate along a thickness
direction thereof, a key way forned in a surface direction on the base
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movable-side mold for actuating the first eject
mechanism. . '

In such a machine, the eject mechanism is divided
into the first eject mechanism which is prbvided in the

15 changeable sub-mold and the second eject mechanism which
is provided in the movable-side mold, and the first eject
mechanism is actuated by the second eject mechanism. |
Therefore, when the changeable sub-mold is designed, the
ejecting position of the first eject mechanism can be set

20 to the optimum position, and thus reduction is '
manufacturing cost of the mold and the optimum ejecting
position can be obtained.

Reference will now be made, by way of example, to
the accompanying drawings, ‘in which: '

25 Fig. 1 1s a cross-sectional view of an injection
molding machine embodying the present invention, which
view is taken at various positions; o .

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

30 Fig. 3 is a front view of a runner plate of the

machine of Fig. 1;

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
35 machine; ' : _
' Fig. 5 is a cross-sectional view showing parts of an
eject mechanism of the Fig. 1 machine; '



novabl e:side nold for actuating the first eject mechanism -In such a
machi ne, the eject mechanismis divided into the first eject nmechani sm
which .is provided in the 15 changeabl e sub-nol d and the second ej ect
mechani sm which is provided in the novabl e-side nold, and the first eject
mechani smis actuated by the second ejectdpechanisn1 Therefore, when the
changeabl e sub-nold is designed, the ejecting position of the first eject
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mechani sm of tf%kéaiéidg'E¥HUJ¥Eg-plate 1 through a locating ring 3. A

10 nozzle (not shown) of an injection molding machine is
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). Moreover, a runner lock pin 32
having an under-cut shaped tip portion which reaches a

15 runner portion 8a as described later also projects from
the fixed-side securing plate 1.

A spacer plate 5, having a hollow 5a in which a
runner plate 6 (described later) is insertably mounted,
is fixedly secured onto a receiving.plate 4. '

20 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 which are cut out
in the fixed-side base plate 7 in the direction of the

25 thickness of the fixed-side plate 7 so as to have the
same rectangular cross-sectional shape, are arranged at
predetermined intervals in ‘two dblumns (stages) in the
up-and-down direction and in two rows in the left-and-
right direction in Fig. 2. For the convenience of

30 description, the sub-mold holldw‘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.

35 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



4 Fig..6 is a cross-sectional view show ng a separating nmechani smwhich can
be included in an injection nolding machine. As shown in Fig. 1 a nold
conprises a fixed-side 5 nold P and a novable-side nold Q At first, the
fixed-side nold P will be hereunder described. A nozzle bush 2 having a
sprue 2a is secured to a fixed-side securing plate 1 through a |ocating
ring 3. A 10 nozzl e (not shown) of an injection nolding machine is
engaged wth theendeniagmpin 21 isd freelysmoysblysengagedoonr the fixed-
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direction and in
t he conveni ence &% the lower left side of each sub-mold hollow 7b as

shown in Fig. 2, and the permanent magnets 22 are brought
into contact with the front flange 84 of the fixed-side
changeable sub-mold 8, as shown in Fig. 4 adjacent to the

15 spacer plate 5 (mold member 5 confronted to the back
surface of the fixed-side changeable sub-mold).

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

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

25 Fig. 2, each key way 7a is designed so as to be partly
overlapped with the sub-mold hollows-7b at the upper and
lower sides, and especially the key way 7a2 ié overlapped
with all of the sub-mold hollows 7b. At such overlapped
regions 7c, a key for securing (a securing key) 9 fixedly

30 engages with a rear flange 8e 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

35 lower ends of the fixed-side base plate 7, whereby when a
mold closing of the fixed-side and movable-side molds is
carried out, the spacers 12 will be brought into contact



30 description, the sub-nold hollow at the upper left side in Fig. 2 is
represented by 7bl, and |ikew se the sub- nold hollows at the | ower |eft

side, .at the upper

right side and at the lower right side in Fig. 2 are

represented by 7b2, 7b3, 7b4, respectively. 35 A centering pin 21 is
provided at the upper left side and |ower rgght side of each sub-nold
hol 'ow 7b on the fixed-side base plate 7 as shown in Fig. 2. Each 5
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Three key ways eachll having a substantially

rect angul at9cr Rl Eectnd itll oed, ¥y fRaP dhe, SRgdcer plate 5.

The runner plate 6 is fixedly secured onto a center

'portion of the back surface of the fixed-side base plate
7, disposed so as to be overlapped with all of the four
sub-mold hollows 7b as shown in Fig. 2. Fig. 3 is a
' 15 front view showing the runner plate 6 which is 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
lateral runners 6a extending from both ends of the

20 longitudinal runner 6b in the left-and-right direction.

25

30

35

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

6c. In a case where melted material is injected from the

"sprue 2a located in the center position of the apparatus
to gates 8c, 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 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. '

Each fixed-side changeable sub-mold 8 includes the
above-mentioned front flange 8d 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.engaged1y supported



and 'l ower portions in the surface direction on the rear 20 face of the
fi xed-side base plate 7. For the convenience of description, the key way
at the left side of Fig. 2 is represented by 7al, and the key ways at the
m ddl e position and at the right side of Fig. 2 are represented by 742 and
7a3, respectively. As shown in Fig. 1 and_25 Fig. 2, each key way 7a is
designed so as to be partly overlapped w t‘h the sub-nold hollows 7b at the
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from t he ¥Q xedshs cﬁ;‘omt cflhrtgmr&h iy @!Emalarmwed-tion as to be
confronted with the centering pin 21 when the fixed-side
changeable sﬁb—mold 8 is installed into the 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
15 with a cavity 17a of the movable-side changeable sub-mold
17 to form a molded product. A 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 Ba to the front
20 surface of the fixed-side changeable sub-mold 8 as shown
in Fig. 2, and the tips of the runners 8g serve as gates-

8c.
The fixed-side securing key 9 will be next
described. _
25 The securing key (the key for securing) 9 is

constructed as a comb-shaped key by connecting the three
keys 91, 92, and 93, insertable respectively into the key
ways 7al, 7a2, and 7a3 at the upper portions thereof,
with a connecting member 9g as shown in Fig. 2. Each of

30- the keys 91, 92, and 93 is formed with a flange portion
at the engaging side of the key with the changeable sub-
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

35 are formgd with cutout portions 9a at the same height
position at the engaging side of the mold 8. The length
of each cutout groove 1s slightly longer than the



di stance, the fixed-side base plate 7 will follow the novenent of

novabl e-side nmold Q through the limting- 10 bolt, and will be noved away
fromthe spacer plate 5. The runner plate 6 is fixedly secured onto a
center portion of the back surface of the fixed-side base plate 7, disposed
so as to be overlapped with all of the fourgsub-nold hollows 7b as shown in
Fig. 2. Fig. 3is a 15 front view show ng the runner plate 6 which is
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by a certain distance, the fixing portion for the
changeable sub-molds 83, 84 will be moved to the gap

i5 interval 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 Dbetween the changeable sub-molds 81, 82, 83, and 84 and
the keys 91, 92, and 93 is released.

The movable-side mold Q will be next described.

In Fig. 1, a movable-side securing plate 13 is
installed onto a movable member (not shown) of the

25 injection molding machine and is movable forwards and
backwards to and from the fixed-side mold P.

A spacer block 14, a receiving plate 15 and a
movable-side base plate 16 are fixedly secured to the
securing plate 13. _

30 Like the base plate 7 of the fixed-side mold P, four
sub-mold hollows 16b are formed along its thickness
direction on the movable-side base plate 16. 1In
addition, on the movable-side base plate 16 two centering
pins are diagonally installed in upper and lower

35 positions of each hollow 16b (not shown). The structure

- of the centering pin is identical to that of the '
centering pin 21 of the fixed-side mold P. Further, like



7 by the securing key 9 which is inserted into the key ways 7a, so that the
fi xed-si de changeable sub-nold 8 is fixedly installed into the base plate
7. For.conveni ence of description, the changeable sub-nmold 8 5 which are
inserted into and pull ed out of the sub-nolds hollows 7bl, 7b2, 7b3. and
7b4 are represented in Fig. 2 by 81, 82, 83¢g and 83, respectively. As shown
in Fig. 4, the front flange portion 8d is also fornmed in the upper and
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changeabl e sub. gBkd+fonaNdokefgslined dountdl Idodt CRMd e Anddle UE the

novabl e- si de changeabl e su orma product. A runner

8a
is formed off t hBbAYEKCENteELRa PiRA(ROL Shaym). ¢ R &aaelwing Riates 15
still further, (hoza fmembersiBy eoffionvedthe beck cwdatul Sf athd he ends of

Sub- ol d 6 as SREXABLR-ERge SRangBHbi8 FpBmal, | iiters Bg corve as
gates 8c. The fixed- Ondshecbackngukfgce of| the monablerside kase Jplate
The securing keyg(t h&k&efh@hﬁeeuama)mslaSpcomféélq&@p Wiy S &&Uip- shaped
key by conQ%ctlggv&gg sugstantially rectangular cross-sectional shape
16a are formed in the up-and-down direction.
Each movable-side changeable sub-mold is constructed
by fixedly securing a bottom plate 17g, a receiving plate
17h, a spacer plate 17f, a first mold plate 171, and a
15. second mold plate 17j to one another in this order. The
bottom plate 17g is longer.in the right~and-left
direction relatively to the feceiving plate 17h, and this
lohger part serves as the rear flange. Further, the
second mold plate 17j is longer in the left-and-right and
' 20 up-and-dowh diréctions relatively to the bottom plate 17g
and so on, and this 1ongér part serves as the front
flange. In addition, the centering hole is formed at
such a position as to be confronted with the above
centering pin (not shown).

25 A cavity 17a is formed on the front surface of the
-second mold plate 17j, and a core pin 17b is also secured
thereto.

A first eject mechanism for the product is provided

at the movable-side changeable sub-mold 17. The first

30 eject mechanism has a structure in which first eject
plates 17c, 174 and first pins 17e, which are fixed on
the first eject plates 17d, are placed within a space
formed in the spacer plate 17f, and the first eject pins
17e are freely slidably moved along through holes

35 connecting the space and the cavity 17a. Further, a
return spring comprising'a compression spring is provided
between the first eject plate 17d and the first mold



keys 91,” 92, and 93, insertable respectively into the key ways 7al, 7a2,
and 7a3 at the upper portions thereof, with a connecting nmenber 9g as shown
in Fig: 2. Each of 30 the keys 91, 92, and 93 is fornmed with a flange
portion at the engaging side of the key with the changeable sub- nold 8 as
shown in Fig. 1, and the flange portion sery gs to engagedly support the .
rear flange 8e of a fixed-side changeabl e sub-nold 8. Further, the keys. 91,

92, and 93 35 @I&ed I FEGIEHIh RH aWUfOﬁ:ﬁegépébeEhﬁlﬁﬁéel‘hﬁl ohdt
position at the %‘ggg‘?%de of the nlgqgo%ﬁngfﬁg gggh %ti(’)‘é
groove is slight I o] gth
of the ch_angeablﬁmelmirmlctpac&i,p]&’a;eginﬂd ha?a d.maofr:ebleéingt out portion 9a
the changeabl o shbe ceroeray) gtfedttdd Yhetdde: | MFetued ciE BATbRLRT D
rear flange Be vhokes ht7keaxe cformed threugh the betitom E’éalten 74 8nd; ke
fixing portion ai‘eééﬂvixh@ te avmwiatailckey 11:%n 2 tohbeh portion

gap i nterval ber GROFEPRESR LTS TS SRPY SHACtIPAIeaaT o B Mo PISCE PR
83dor84a 'gll'ﬁgr Lpg(ral'ﬂal 1Sealakewedhbmgmeah%dj hyowassdlmg:mbledef@rbpﬂrm ﬂ5882e
?Re fixi ng fortl(s;ﬁ %r tl$"| C g?l%l‘réalﬁ%@ib- s 83%‘%%1%&%) g:h%gggﬁ teget he
gap 15 Qr vathpeughchelacl Up ke RERPY dhe elte dfe-nofasth
way, since the first eject mechanism_is provided with
independent construction, it is possible 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
15 eject plates 17c and 174 and projects rearwardly
therefrom, and as shown in Fig. 5 is designed in such a
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 defect sensor 26 such as a
20 contactless switch which is provided to the receiving
plate 15. When the eject 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.
25 Like the fixing key 9 of the fixed-side mold P, the
: movable-side fixing key 18 is also constructed as a comb-
shaped key by connecting three keys to one another at
their upper ends (not shown). In addition, the same
construction as the fixing ﬁey'of the fixed-side mold P
30 is made for the fixing kef 18 in the following respects: -
- a flange portion is formed at an engagedly supporting
side of the fixing key 18 for the sub-mold 17, the rear
flange portion of the sub-mold 17 is engagedly supported
" by this flange portion, and a cutout portion having
35 predetermined length and width is formed at a
predetermined position at the engagedly supporting side
‘of the fixing key 18 for the sub-mold 17.




81 and 83 or to the gap interval between the upper and | ower changeabl e
sub-nol ds 82 and 84, and in addition the cutout portion 9a is noved to the
position of the changeabl e sub-nolds 81, 82, so that the engagenent 20

bet ween t he changeabl e sub-nolds 81, 82, 83, and 84 and the keys 91, .92,

and 93 is released. The novable-side nold Qw || be next described. In Fig.
1, a novabl e-side securing plate 13 is installed onto a novabl e menber (not
shown) of the 25 i nj ection nol di ng machi ntland is novabl e forwards and
backwards to and fromthe fixed-side nold P. A spacer block 14, a receiving
plate 15 and a novablfes8cpad, et meehapigmeisi REBV}dgécB?BH“@o hee

securing plate h’hariﬁbable sub-medd he .bashepbatond ef]ebhemécmﬁi@mdeagnl d
P. four sub-nol ?%) 6b are for alon its thlc Z glref%

t he movabl e-si dert?a q\éyl%éff glé’onlsr’f POn ﬁ°f‘ﬂee1jrﬁ 2tPe ‘és%n late
16 two centeringgsd m@red@mgimwedmttapﬁes ilaeuppéchaaml fixed 36n

posi tions of ea%&%é&%&%&@‘pl@%@th hbe ?tl.h%@h“iﬁ]g@ﬁet Hesﬁﬁéée” ng

pinis |dent|cal to that of “the centerlnq pin | xed-side nold P
Further, |ike formet By g fracer Rhagkp. ﬁvntPﬁerﬁE§éBﬁﬁgsPaétﬁa§§ Bedte 16
the per manent meghsdugla i s g5 I dorrespotddthgattot itheutheoughdhblasr 17k

positions of eacll hﬂ*é %én%eéﬁec uRld1a* 1%, © Aha® 3R2AY phe rCB¥NLRE eight

positions to those
eject pins 19e are freely movably inserted into

10 communicating through-holes 15a and 17k which face the
corresponding firsf ejéct plate 17c -of each changeable
sub-mold 17. '

Further, as shown in Fig. 5, a return pin 23 is
fixed in the eject plates 29c, 194, and a return spring

15 24 domprising a compression sprihg_is suspended between

. the eject plate 19d on the return pin 23 and the base
plate 16 to urge the eject pin 19e in the receding
(retraction) direction thereof. When an eject rod pushes
the eject plate 19c through a hole 13a (not shown), the

20 eject pins 19e are allowed to be moved forwardly. |

' An operation of the injection molding machine of
Figs. 1 to 5 will be next described.
' In a moidaopened state, fixed-side changeable sub-
molds for a desired product 8 are inserted into the

25 fixed-side sub-mold hollows 7b through a PL plane, so
that the centering pins 21 are engaged with the centering
holes 8f on the front flange 834 of the fixed-side
changeable sub-mold 8 and the front flange 8d is
attracted by the permanent magnets 22 to prevent the

30 fixed-side changeable sub-mold 8 from falling off. Then,
the comb-shaped fixing key 9 is inserted into the key ﬁay
7a. In this condition, the flange portion of the fixing
key 9 engagedly supports the rear flange portion 8e of
the fixed-side changeable sub-mold 8, so that the fixed-

35 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,



5 above centering pins (not shown). The receiving plate 15 (nold nmenber
15) confronts the back surface of the novabl e-si de changeabl e sub-nold. On
t he back: surface of the novabl e-side base plate 16, |ike the fixed-side
nold ‘P, three key ways each 10 havi ng substantially rectangul ar
cross-sectional shape 16a are fornmed in the2up-and-down direction. Each
nmovabl e- si de changeabl e sub-nold is constructed by fixedly securing a
bottom pl ate 1&}jl ®f dbe filxedsiside gnnngaabpeceubpmel@s gfcara e rst nold

plate 17i, and &y dﬂ%&dcgk§§ﬁn§7buiooﬁﬂ§ éﬂétﬁﬁéetfiﬂﬁ”s or der.
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centering pin (IPtirs W)mov%le-side Buboly AédLohsf msmdn@nméerﬂx@t

surface of the ﬁecond nol_d E Féﬁ\% I, and ? 3 R %7b | S aI cured
thereto. A first 6 0 ﬂ%? §e Sglﬁgﬁs

novabl e- si de chamyﬁmyefﬁxdﬂlyﬂsbcﬁte'fhe mpwebleesidejebangeahbg|subhas a
structure 4@ Whothd o't rfa%va%l@- ysas!a?gfla%a RBLStaPLEE &g, whi ch
are fixed on th rst e

ect hin a space forned
in the spacer phexNablerfs Qﬂuﬁh&ﬂgqahlﬁ.Sﬁhewplﬂﬁn§71¢§eaF§SPFEG¢yi§F9dably

noved al ong t hrgnghsil@d hollows 16b, the second eject pins 19e are
inserted into the through-holes 17Kk.
' When the molds are closed, the -spacer 12 is brought .
15 into contact with the movable-side base plate 16, and the
' PL planes of the fixed-side base plate 7 and the movable-
side base plate 16 are closed to thereby form cavities
8b, 17a. '
Consequently, pellet which is injected through a
20 hopper of the 1njectibn molding machine is pushed
' forwards by a screw in a chinder. Material which has

been heated and melted is poured from a nozzle through
the sprue 2a into the runners 6b and 6a of the runner
plate 6,'passes through the runners 8a and 8g'of the
25 fixed-side changeable sub-mold 8 and flows through the
gate ‘8¢ into the cavities 8b and 17a. As the runner
plate 6 is overlapped with the changeable sub-mold 8, the
melted material can be prevented from flowing into the
gap between the changeable sub-mold 8 and the sub-mold
30 hollow 7b. |
After the material within the cavities 8b, 17a has
solidified, the'PL planes are opened to a predetermined
interval, so that the molded material is separated £rom
thé gate 8c and remains in the cavity 17a. On the other
35 hand, upon the opening of the PL planes, the eject rod
{not shown in Figs.) enters through the hole 13a and
' pushes the eject plates 19c, 194 and the eject pins 19e



35 connect.ing the space and the cavity 17a. Further, a return spring
conprising a conpression spring is provided between the first.eject plate
17d and the first nold 10 plate 17i within the space of the spacer plate
17f (not shown), and serves to urge the first eject pins 17e and the first
eject plates 17c, 17d in a receding (retract8on) direction thereof.

Mor eover, the through 5 hol es 17k are formed through the bottom plate 179
and the receivi ngfptheesegondtejrath meqhanismen sas thatbthe orjeckhipatgs h t he

first eject platggd7anaTiga ches it etk pindl h@@eﬁrbof69wéﬂ& RS Si ng
the eject pin 19e of a second e ect nec anls descrliﬁg er th&sq@h t he
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sensor
eject plates 17c and Heﬁnéﬂ?ﬁtﬁ%%t WFW:h@P@fP&nPlﬁﬂﬁs a®T@hown in
Fig. 5is de5|gnedrmhesuobeaedanoea pfédetérmmﬁeauintehwaaghse thavughehol e
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tip confronts a detect sensor ct ess SW which is
provi ded to the Pd&EBVPNng Bpﬁ?etﬂéﬁ QWﬁ%PQ¢K$ efcyteporrionngtivhesr e
nmoved backwaddl y tipheft theokruhheér SPOSIOrpin mﬁ&sarmnamhwttbc ghkect sensor

26, so that the QEﬁ&WﬁEQeHDMSEEPianiﬁr@he runnher poition, so that the
solidified material falls off naturally and can be
removed. '

If the same kind of products are required to be
' 15 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
20 - at the same time. In association with this retreating
movement of the eject rod, the eject plates 19c, 194 and
the eject pins 19e of the second eject mechanism are
backwardly moved by the urging force of the return spring
24, and the eject plat?s 176, 17d and the eject pins 17e.
25 are also moved backwardly to a predetermined position by
the urging force of another return spring (not shown).
_At this time, if the eject pins 17e do not retract to the
predetermined position ahd'the molds are closed, the
eject pins 17e would collide against ihe fixed-side
30 changeable sub-mold 8. Particularly if there is brovided
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 means of the detect sensor
35 26, 1t is possible to protect the eject pins 17e from
being damaged. . After closing the molds, the injection
molding can be carried out with the same process as



eject pin 17e is detected. 25 Li ke the fixing key 9 of the :
fi xed-side nold P, the novable-side fixing key 18 is also constructed as a
conb- shaped key by connecting three keys to one another at their upper
ends ‘(not shown). In addition, the sanme construction as the fixing key of
the fixed-side nold P 30 is made for the L4xing key 18 in the follow ng
respects: a flange portion is forned at an engagedly supporting side of the
fixing key 18 fdéeschdbedbabove.17, the rear flange portion of the sub-nold

17 is engagedly suppgptad t igS 1hlad i Qg +aRd pQriion
havi ng Sg ’ prgdetgpgﬁngdc éﬁg? gk%-%%%?ﬁﬂpé ?grﬁgg ggaggbggégtgpkined
position at them@hGagdh pnsopedr stagespdec thbe mpdd;i khegcrep-sbaped t he

sult;- m):g g _ fAx38gORdycbedls Te¢ReR By bSpReavtdenileli adskhfcehandgabl e
Sub- no

Sub el 4 175 TOERBCRSE Shiall hanenl st shak cBp. Hebr Do eI o8 48
fixed on 5 theiseeted é¢nethepuppes badngeabmbaQQB—MbaaéeB? apdc 82f, oanad
correspond ng ¢ ShenBer 6 ER Eadel R Souhipn SeRVEd B Shopimy
each pair of th8upPgrt &hecioperschgngesbler subympddabB3 andeBdedsi nto 10
communi cat i ng_t Bayeohalen! thealip! ribaNthacpble Sal gapaRdi ng first
eject plate_17c of each_changeabl € Sub-nold 17. Fu er, as shown in Fig.
5 a returiopin°§§n9§able 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 22, and thus they are prevented
from falling down. Therefore, these fixed-side
15 changeable sub-molds are taken out from the PL plane
side. Thereafter, new chanbeabie sub-molds 8 are
inserted into the sub-mold hollows 7b and fixed by the
fixing key 9 in the same manner as described above. The
movable-side changeable sub-molds 17 can be exchanged in
20 the same procedure as used for the fixed-side changeable~
sub-molds. Since the'exchange of the changeable molds 8
and 17 can be carried out by slightly sliding the fixing
keys 9 and 18, a time for the exchanging work can be much
shortened. In addition, if the first eject pins 17e are
25 set at the optimum position in accordance with the shape
of the cavity when the movable-side changeable sub-molds
17 are exchanged, with a simple construction in which it.
is not necessary to change the position of the second
eject pins ;Qé, the products can be pushed at the proper
30 position and be taken out. _
After the exchange of Ehe changeable sub-molds is
completed, the injection molding can be carried out again
in the same manner as described above. p
Other preferred embodiments of the centering portion
35 (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



fixed in-the eject plates 29c, 19d, and .a return spring 15 24 conpri sing
a conpression spring is suspended betmeen the eject plate 19d on the return
pin 23 and the base plate 16 to urge the eject pin 19e in the receding
(retraction) direction thereof. Wien an eject rod pushes the eject plate
19c through a hole 13a (not shown), the 2015 eject pins 19e are allowed to

be noved formardly An operatlon of the bgjectlon nol di. ng machi ne of Flgs
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secured by car;ylng out e | nser
requently occurs a great 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-

15 side changeable sub-mold in the exchange operation.
However, the plate spring 27 enables the centering pin 21
to'be easily pulled out of the centering hole 8f£, and
thus the removal of the changeable sub-mold 8 can be
easily performed. Further, in a case where plural

20 centering pins 21 and centering holes 8f are provided at
several places, if the changeable sub-mold 8 is not
homogeneously pulled out relatively to the centering pins
21, it is impossible to remove the changeable sub-mold 8
because the changeable sub-mold 8 is deviated (tilted or

25 distorted). However, the plate spring 27 enables the
changeable sub-molds 8 to be homogenously pushed out 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-ﬁolds 8 and 17. 1If a

30 spring force of the plate springs 27 is less than the
attracting force of the permanent magnets 22, 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

35 larger than the attracting force of the permanent magnet.
In this situation, after the fixing key 9 is pulled out,
the plate springs 27 overcome the attracting force of the



operati.on of the fixing key 9. Like the fixed-side changeabl e sub-nol ds 8,
t he novabl e-si de changeabl e sub- 5 nol ds 17 are fixedly secured to the
novabl e- siide base plate 16 by putting the novabl e-si de changeabl e sub- nol ds
17 in the novabl e-side sub-nold hollows 16b and inserting the conb-shaped
fixing key 18 into the key ways 16b to ther&fy fixedly secure the

novabl e- si de changeabl e sub- 10 nol ds to the novabl e-si de base_ plate_ 16.
After the novabP@Iyﬁﬂén@hEﬁggﬁ&se23u9“§0¢8§313a53eupn§99tEHaPSF§bRﬁes“b‘

fﬁb rmlhdhhlol | Oﬁflaba Uf:rh%a@ol@gzmae@t oFE' %hngtﬁ.xéHesﬂaéebh%é pngeet bett<:15
r ough- hol es e _nol ds ose i.s br
into contact wi M® kFxg é3%§§@ ﬁiﬁ?@ fgﬁ a%& éL pﬁgﬁ of t he
fixed-side baseAﬂhhbagh.&h@ Euaemwuaﬂbechsnﬁeabdeespbamelﬂ& ararelb&eQeﬂo
Lher eby 1 of g cakbln? S8 sukFacc Y H°Tiba-BIGLChall s HiEr'eAL

ushed™f orwar ds

through a 2 opper e I'njection no I ne
by a screwin as@ﬂiﬂgdépr%loér ithe wiate miménzﬁeam mrmtti@a i s
poured from a ngaprce OF U gditmatitnite mdy derttsoztzh%or whae F] xela-yideba of the

fixed s\ do chanGbRBEEaLHS: S ”‘e 50 4 1 RPRdfe0n eny s, the Fied-
cavities 8b andsiaa chﬁhghh@bﬂmnmmbAMdﬂds 8 is @membappddeDMhhHmhg
Mnto e 3R bet ek B st FcH, e Gi3edtA1aR SR paet g MY o
7b. After the mfiaddiiag wififhi n Thee abovie descaiiption kedades &icf iaed, the PL
planes are opengdntarany ed4itigind®t in which the plate spring 27 is
provided on the fixed-side base plate. However, the
plate springs 27 may be provided on the changeable sub-
15 mold 8 instead of on the base plate. The arrangement can
alternatively be applied to the moveable-side. In place
of the plate spring 27, any means capable of generating a
'predetermined press force such as a compression spring
may be used as a member having a separating capability.
20 In an injection molding machine embodying the
invention, the changeable sub-mold can be installed and
remove& through the PL plane side, and the fixing of' the
changeable sub-mold is carried out by the fixing key
which is inserted and pulled out aléng’the surface
25 direction of the base plate, so that the exchange work of
the changeable sub-mold is very simple and can be
performed automatically and remarkably easily by a robot
or the like.
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interval, so that the nolded material is separated fromthe gate 8c and
remains in the cavity 17a. On the other 35 hand _upgn_Lhe_openLng of t he
PL planes the eject rod (not shown in Figs. enters throu the hol e 13a
and pushes the eject plates 19c, 19d and the ej ect: Hlﬂm ﬂgl}“}g”ﬁ I”' “the
second ej ect nmechanism so that the eject glates 19 ' ej ect
pi'ns 19e are forwardly noved. As a result;“the ej.ect plates 1l7c and 17d and
the eject pins 17e are pushed by the eject pins 19e to be noved 5

forwardly, and the product in the cavity 17a is ejected. After ejection of
the product, tHAIMS p| anes are further opened to a predetermnined interval,
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10 assembly, one of the first and second supporting
structures being movable towards the other to bring about
closure of respective mold cavities bounded by the said
molding surface portions, the said first support
structure being provided also with a key-way, extending

15 in a direction substantially parallel to the said main
face, for receiving a key member that is movable
selectively within-the'key4way between a mold-locking
position, in'which the key member serves to prevent '
removal of the mold devices from the said first support

20 structure, and a mold releasing position, in which such
removal is facilitated, and the aésembly being provided
also with inlet means for enabling molding material to be
introduced in a fluid stafe into. the said mold cavities
when so closed.

25 2. A mold device, having a molding surface portion,
formed so as to be detachaﬁly meuntable in a mold support
assembly so that the said molding surface portion can
provide a boundary of a mold cavity in the assembly when
it is in use, which device includes an ejection mechanism

30 having a movable member which can be caused, by selective
actuation of a control mechanism of the said assembly, to
project through the said molding surfacé portion to
displace therefrom a molded product.

3. An injection molding machine comprising:

35 a number of sub-mold hollows which are formed in at
least one of a fixed-side base plate and a movable-side
base plate along a thickness direction thereof;



the eject pins 19e of the second eject mechani smare backwardly.noved.by
the urging force of the return spring 24, and the ej ect plates 17c 17d and

the ejegt pins 17e 25 . are al so noved backwardly to mmmﬂﬁl ﬁﬂ'
position by the urging force of another return spran this
time, if the ejrect pins 17e do not retracjgto the- predbtern1ned p05|t|on
and the nolds are closed, the eject pins 17e would collide agai nst the

fixed-side 30 ch@ waa Hormelad 1% a Bakitaewl aikvctiohhenesasdpbayeded a

slide core or I|ke he ed Sld u 8, the eject
pins 17e nay @‘ (Yﬂ%éhmﬁﬁg Phggggggg ﬁga 99%@%%{ (retraction)
of the eject pins ‘.B?e:lmgeb@la)mhmdbthnQ%ﬂethGthiwcmoyehsdr i85

26, it is possddie d© Wi %-ﬁﬂﬂtﬂrﬂﬁ&ﬁsns ahge from being damaged.” After

closing the nolds, the injectiaon nDIdln rri th the anme
process as 14 des GMRsE £ixing 53 3 9@% g‘@b
changeabl e sulwittolshid rkegn vaﬁeraml Atioce sdiel mbiaah,geaﬂnaecm-abaﬂe&byf i Xi ng

ggengdl Sslol Iha%$¥%ﬁ‘£ "git}tq; %ﬂ%ﬁaﬁ‘a ?%C&ti% e? > L"'We up er angeabl e

sub- ol ds 81 M@Z’h%moﬂ-nwwti!tﬁotmq |1§ﬁl?hg'a¥ey 9 which serves to
engaged! y. support e | eimgmﬁ\gw&&m&s@am&ﬁ FE msutm @ed in

ﬁgguP?p b the ugﬁégg%f léﬁ§3agle sébjﬂg¥§§ﬂé%é“$£¥g%gé% id%
direction of said key way on said base plate, and wherein
sald fixing key is formed with a cutout portion for
releasing the engagement between said fixing key and said
engaging portion of said changeable sub-mold when said

15 - . fixing key is slid by a certain distance.
5. The injection molding machine as claimed in claim 3
or 4, wherein a runner plate formed with runners is
fixedly secured onto the back surface of sald fixed-side
base plate while overlapped with the several changeable

20 sub-molds, and runners of said runner plate and said
chapgeable_sub-molds are éommunicated to each other in an
overlapped region. '
6. The injection molding machine as claimed in claim 3,
4 or 5, wherein a flange portion contacting with a '

25 peripheral portion of each of said sub-mold hollows is
provided at a front portion of said changeable sub-mold,
and a permanent magnet is provided to at least one of
said changeable sub-mold and said base plate at a
position where said flange portion'is contacted with said

30 base plate, or to at least one of the back surface of
sald changeable sub-mold and a mold member confronting
the back surface of said changeable. sub-mold.
7. The injection molding machine as claimed in claim 3,
4, 5 or 6, wherein a flange portion contacting with a

35 peripheral portion of each of said sub-mold hollows is
provided to a front portion of said changeable sub-mold,
a centering pin is provided to one of sald changeable



sub-nol ds 81 to 84 are rel eased. However, the fixed-side changeabl e’
sub-nolds 8 are attracted to the base plate 7 by the per nent magnet's’ 22 :

and thus they are prevented fromfalling dow. Therefore ﬂ,”"m
15 changeabl e sub-nolds are taken out fromthe PL plan

new changeabl e sub-nolds 8 are inserted int@ the sub-nold Ioms"?bsan
fixed by the fixing key 9 in the sane mannér as descri bed above The

m)vablde si de waﬁﬁ@ittfh é@.‘adj%adﬂ @%‘f@%&%dw@%rﬁctesr&?gam
proce ure as us or e | Xe S| de chan e S |

exchange of thefﬁmew@%m QAR St seid hase RISy SF R 1 y
sliding the fixomg afyth® bark ldurfade nef feaid changdabis rxgmmdad:amd)ea

much short ened. Jf’f arg&hf)&?nco#r&t@ﬂé Lﬁjﬁ &%I éu{lfa%%eof‘rsea set at

the optinum position Tn accordance w e caV| y ‘when t he
movabl e- si d@ ch@h@egerkle suboreld. 7 pentering g}wle vig formgdigine the

construction inovhess kb 48 BO!bECEEEERGNLE® ﬁmn%id]%&ﬁé‘éﬂi fint he

second ej ect pins,19e e products, can_be d t he, pr.oper
position and be2Pdk8n5B 5?“9AF e¥h%5eR£ﬂ%H§%§df téh? %F?Rﬁ)?&ﬂds

is conpl eted, taaidnpentenhngopﬂnngrcaai@ecwterhmb chblenged nsupplynea sane
ﬁ???énaésdes?ééﬁfgf?‘%@“ﬁ e R A s B o ek
hol e 34 of Prun? §d°e ferindpBot®-formed at a surface portion of t he base
plate 7 in whicB. The injection molding machine as claimed in claim 7,
wherein said spring member is a plate spring.
9. An injection molding machine comprising:
. a changeable sub-mold which is detachably mounted in
15 a movable-side mold; : _
' a first eject mechanism provided to said changeable
sub-mold; and | ‘
_ a second eject mechanism provided to said movable-
side mold for actuating said first eject mechanism.

20 10. The injection molding machine as claimed in claim 9,
wherein said first eject mechanism comprises a first
ejecf plate and a first eject pin fixed to said first
eject plate, and said second eject mechanism has a second
ejéct pin, said first eject mechanism being actuated when

25 said second eject pin pushes sald first eject platé. '

' 11. The injection molding machine as claimed in claim 9
or 10, wherein a detect sensor for detecting a receding '
movement of said first eject mechanism is provided in
said movable-~-side mold.

30



15 the centering pin 21 is projectably provided, in such a manner as to
surround the centering pin 21. A plate spring 27 is provided in the
truncat ed-cone hole 34 which is projected fromthe surface of the

fi xed-si de base 5 plate 7 in a free state and enbedded into the hole 34
in a state where it .is conpressed by an ext2& nal force. Therefore, the
plate spring 27 can press fromthe side of the fixed-side base plate 7 the
peri pheral portion of the centering hol ABIIRACT he fi xed-side changeabl e
sub-nold 8 10  which is engagegyyidtrdN MOTDTNG | mlﬁ 21l. There
frequently occurs a great adhesive TOrce between |xed si de changeabl e
sub-nold 8 and the fixed side-base plate 7 due to 0|I whi ch adheres onto

boéh SErfaceglthereoA ?ﬂﬂdiéuppof%tffséhﬁij(xdf dserinnaﬁaid}edﬁﬂdﬁi 15
si de changegble P, | [

spring 27 e%abl 'é‘éfpﬁggctg?l e#‘% cgéﬁrgg%ogbg%atsﬁhf ﬂﬁfe} ‘{tug"feot(ﬁ;e)
centering hol e Brovigded: atisatmainchege | thereof withreans (sZMrﬁQld 8 can be -
easily perfornegdechbiivyihg! . atnrésﬁééi@i\‘f@edfff&f&ﬁi ;?&det“&rim{éwg pins 21

and centering h Ies f are everal ace eabl e
sub-rmold 8 is n Bﬁneﬁugfvrﬁﬁf LﬁeW?ﬂ €ﬁ4(§%74; i ng pins
21, it is i rrposiobtnedt witbnoespettivd angbding smtﬁamb b tiicores) sehdidle,
changeabl ejgub- Sa dq &t J,t@g? Org t dagver, the
pl ate sprlng 27ﬁ§%§b?gg tﬁ@&hﬁiﬁ 18 sub- :@&&ﬁonngenously _

pushed out fronﬂ-ﬁétcﬁﬁ?@PFﬁgsﬁFﬁ§t§{e Ry 'E‘PW Ehea dﬁﬁ%tﬁ‘@% nol ds
can be noved avvascrﬁbwreacb)ObbethwakmlynMé o p dPritee Firs®raride

changeable sub- nDLg%dSS%Bgo%zing s%ructures being movable towards the

other to bring about closure of respective mold cavities

%5 (17a) bounded by the said molding surface portions (8),
the said first support structure (P) being provided also
with a key-way (7a), extending in a direction
substantially parallel to the said main face, for
receiving a key. member (9) that is moveble selectively

20 within the key-way between a mold-locking position, in
which the key member serves to prevent removal of the
mold devices (8) from the first support structure (P) and

@ mold-releasing position, in which such removal is

facilitated.

25 Such an assembly can be used to facilitate simple
and quick removal of the mold devices.

A mold device (17) for use in such a machine’
preferably includes an ejection mechanism (17c, 174, 17e)
having a movable member (17e) which can be caused, by

30 ' selective actuation of a control mechanism {(19c, 19d,
199)_of the assembly, to project through a molding
surface portion (17a) of the mold device (17) fo displace
therefrom a molded product.

In such an arrangement, the position at which the

35 movable member contacts the molded product can be
selected freely in accordance with the kind of product
being molded. Fig. 1



30 spring force of the plate springs 27 is less than the attracting force
of the pernmanent magnets 22, the changeabl e sub-nolds 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 35 | arger than the attracting
force of the permanent magnet. In this situation, after the fixing key 9 is
pul l ed out, the plate springs 27 overcone the attracting force of the 16

per manent magnets 22 and thus jack up the changeabl e sub- nold 8 off the
surface of the fixed-side base plate 71{® make the exchange of the
changeabl e sub-nol d 8 easier. Al though the fixed-side changeabl e sub-nol ds
8 are buoyed 5 fromthe surface of the fixed-side base plate 7 by the
spring force of the plate springs 27, the attracting force of the pernanent
magnets 22 to the fixed-side changeabl e sub-nolds 8 still remains, and thus
the fixed- side change able sub-nolds 8 i s§ prevented from being 10

further noved away fromthe fixed-side bade plate 7 and falling off. The
above descriptionjrel at r ang ' pl at e
spring 27 is provjded NN se plha [pl at e
springs 27 may bejprovi ¥ A4t ead of on
t he base pl ate. The ar t he
nmoveabl e-si de. Injplace i K N of
generating a predé¢term opCcH s as IAng
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may be.used as a nmenber having a separating capability. 20 In an

i nj ection nolding machi ne enbodyi ng the invention, the changeabl e sub-nold
can be installed and renoved through the PL pl ane.side, and the fixing of

t he changeabl e sub-nold is carried out by the fixing key which is inserted
and pulled out along the surface 25 direction of the base plate, so that
t he exchange work of the changeable sub-nold is very sinple and can be
performed automatically and renarkablyzfgsily by a robot or the |like. 30 35
17 CLAIM5S 1. A nold support assenbly conprising a first support structure
provided at a main face thereof with neans for 5 receiving, at respective
different predeterm ned |ocations, a plurality of renovabl e nold devices
formed with respective nolding surface portions which, when the assenbly is
in use, face away fromthe said first support structure towards a second
support structure of the 10 assenbly, one of the first and second .
supporting structures being novabl e towards the other to bring about

cl osure of respective nold caviffés b déé;by t he sai d nol ding surface
portions, the said first support structur eing provided also with a
key-way, extending 15 in a direction substantially parallel to the said
mai n : S - 9 9g - : N
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face, for receiving a key nenber that is novable selectively within the
key-way between a nol d-Iocking position, in which the key nenber serves to
prevent renoval of.the nold devices fromthe said first support 20
stru¢ture, and a nold releasing position, in which such renoval is
facilitated, and the assenbly being provided also with inlet neans for
enabling nolding material to be introduced in a fluid state into the said
nol d cavities when so closed. 25 2. A nol d device, having a nol di ng
surface portion, formed so as to be detgg@ably nount able in a nold support
assenbly so that the said nolding surfa portion can provide a boundary of .
a nold cavity in the assenbly when it is in use, which device includes an
ej ecti on mechani sm 30 havi ng a novabl e nmenber which can be caused, by

sel ective actuation of a control mechanismof the said assenbly, to project
t hrough the said nolding surface portion to displace therefroma nol ded
product. 3. An injection nolding nmachi ne conprising: 35 a nunber
of sub-nold hollows which are forned in at |east one of a fixed-side base
pl ate and a novabl e-si de base plate along a thickness direction thereof;

a key way fornmed in a surface direction on said base plate in which said
sub-nol d hol | ows are forned; a chan’gﬁﬁLeCEUb- | d which is detachably
nmounted in each of said sub-nold holl ows; “e”d a conb-shaped fixing
key which is detachably engaged :

6




with said key way and fixes said changeabl e sub-nold by engaging with an
engagi ng portion of said changeable sub- nold when inserted into said key
way. 4. The injection nolding machine as clained in claim3, 10 wherein
pl ural changeabl e sub-nolds are arranged in a direction of said key way on
sai d base plate, and wherein said fixing key is formed with a cutout
portion for rel easing the engagenent between said fixing key and said
engagi ng portion of said changeabl e sybnol d when said 15 fixing key is
slid by a certain distance. 5. The injection nolding machine as clainmed in
claim3 or 4, wherein a runner plate formed with runners is fixedly secured
onto the back surface of said fixed-side base plate while overlapped with

t he several changeabl e 20 sub-nol ds, and runners of said runner plate and
sai d changeabl e sub-nol ds are communi cated to each other in an overl apped
region. 6.  The injection nolding machine as clainmed in claim3, 4 or 5,
wher.ein a flange portion contacting with a 25 peri pheral portion of each
of said sub-nold hollows is provided at a front portion of said changeable
sub-nol d,” and a permanent nmagnet is provided to at |east one of said
changeabl e 'sub-nbl d and said base plate at. a position where said flange
portion is contacted with said 30 base plate, or to at | east one of the
back surface of -said changeabl e sub-nold and a nold nmenber confronting the
back surface of said changeable sub-nold. 7. The injection nolding nmachine
as claimed in claim3, 4, 5 , ergin a flange portion contacting with
a 35 peri pheral portion of aih(zﬁ i d sub-nold hollows is
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provided to a front portion of said changeable sub-nold, a centering pinis
provided to one of said changeabl e sub-nol d and said base plate at a
position where said flange portion is contacted with said base plate, or to
one of the back surface of said changeable sub-nold and a nold nmenber
confronting the back surface of said 5 changeabl e sub-nold, a centering
hole is forned in the others so as to be confronted with said centering
pin, and a spring nmenber is provided in the ?é?ghbourhood of said centering
pin or said centering hole to supply a separating force of separating said
centering pin from10 ~said centering hole. 8. The injection nolding
machine as claimed in claim7, wherein said spring nenber is a plate
spring. 9. An injection nolding machi ne conprising: a changeable sub-nold
which is detachably nmounted in 15 a novable-side nold; a first eject
mechani sm provi ded to said changeabl e sub-nol d; and a second ej ect
mechani sm provi ded to said novable- side nold for actuating said first

ej ect mechanism 20 10. The injection nolding machine as clained in
claim9, wherein said first eject nechanismconprises a first eject plate
and a first eject pin fixed to said first eject plate, and said second

ej ect nmechani sm has a second ej ect pin,fEhidAEErs ej ect nmechani sm bei ng
actuat ed when 25 said second eject pi'n plishes. sa¥d first eject plate.
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11. The injection nolding machi ne as -cl ai med inclaim9 or 10', wherein a
detect sensor for detecting a receding novenent of said first eject
mechani smis provided in said novabl e-side nold. 30
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