I nj ection-nolding tool The invention relates to an injection-nolding tool
for 5 plastics, which has, in conventional manner, a tool core, an ejector
and a sliding tool portion. A sliding tool portion serves for form ng an
undercut on the plastics nolded conponent. The sliding tool portion is for
this purpose basically to be displaced in a direction 10 perpendicular to
the central axis of the plastics nolded conponent. Specifically, the
invention relates to an injection- nolding tool for the manufacture of
screw caps, nore 15 preferably screw caps such as have a tanper - proof
strip. THalewddarmadshinaoned s necessary here, for exanple for the
transition fromthe | ower free edge of the screw cap to the tanper-proof
strip which is separate fromthe cap over at |east a part of its periphery
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such a wayidhate thesiMmstly to be displaced in a direction

10 perpendicular to the central axis of the plastics molded

component.

Specifically, the invention relates to an injection-
molding tool for the manufacture of screw caps, more

15 preferably screw caps such as have a tamper-proof strip.
The undercut mentioned 1s necessary here, for example for
the transition from the lower free edge of the screw cap
to the tamper-proof strip which is separate from the cap
over at least a part of its periphery (the tamper-proof

20 strip is in known manner connected to the actual screw
cap by way of, for example, thin webs, tear webs, or by a

predetermined separating line).

Tools of this kind with sliding tool portions are costly,
25 because not only must a movement of the parts in the

ejection directiocn first be undertaken, in order to eject

the workpiece, but alsc a movement perpendicular to this,

in order to move the sliding tool portion.

30 Starting from this point, the invention is concerned with
the problem of further developing an injection-molding

tool of the kind in guestion in such a way that the most



2 favorabl e possible overall construction of the injection-nolding tool is
achi eved. One possible solution to this problemis given by an 5

i njection-nolding tool for plastics, which has the conponents mentioned at
the begi nning, each of which is displaceable, the sliding tool portion
bei ng furthernore displaceabl e both i&hthe push-out direction of the

wor kpi ece and perpendicular to this, ile the ejector 10 and the tool core

are di splaceablied ddie: o] ectyon. di T e6hhop, cRnd, bEEN L he hyavel af the tool

core and that of the sliding tool portion are derive Pravel of
the ej ectrorldByg viet el ofatiheestdldi ng tool portion being displaceabl e both
in the ejection direction and 15 perpendicular to this, a sloping guide can
be realised, which enables a novenent (specifically preferably that in the
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separflt e afsl dhe tool core are displaceable in the ejection

direction, and both the travel of the tool core and that
of the sliding tool portion are derived from the travel
of the ejector. By virtue of the sliding tool portion
being displaceable both in the ejection direction and

15  perpendicular to this, a sloping guide can be realised,
which enables a movement (specifically preferably that in
the ejection direction) of the sliding tool portion by
means of only one of the movement components, but at the
same time enables the necessary sideways displacement for

20 the release of the molded workpiece. By virtue of the
travel of the tool core and that of the sliding tool
portion being derived from the travel of the ejector,
there is needed ultimately for example only one action of
the e¢jector in order at the same time to achieve also the

25 desired or required outward movements of the tool core

and of the sliding tool portion.

Instead of the (entire) tool core, a mold portion may
also be displaceable which is only for example of sleeve-
30 like form and is located on the tool core, the rest of
the tool core being however fixed. A separate mold
portion of this kind is for example in particular then

advantageous when a molded component with a special



portion of this kind is for exanple in particular then advantageous when a
nol ded conponent with a special 3 internal shape is to be produced, for
exanple, in the case of a screw cap, a shape having a sealing lip _
(sonetines also called an "olive"), which is fornmed at an inward spacing
fromthe inner face of the outer wall. 5 Further features of the invention
are explained below, also in the deséription of the Figures, nostly in the
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Further features of the invention are explained below,

also in the description of the Figures, mostly in the

preferred association with the subject matter of Claim 1,

or with features of other claims. They may however also

10 be significant in their association with only individual
features of Claim 1 or those of any other claims or in

each case independently.

Thus it is preferred for the ejector to be coupled for

15 movement to the tool core by means of a molded plastics
component. The respective molded plastics component
effects therefore at the same time, a coupling,
preferably given by a positive connection, of the ejector
to the tool core. This may mean that the ejector is

20 movable independently of the tool core, in the case of no
part being molded. This coupling for movement by way of
the molded component is preferably only present as long
as the forces acting on the molded component by way of
the ejector are less that the forces reguired to push out

25 the molded component from the tool core.

A further preferred feature is given by the tool core, in
order to interact with the sliding tool portion, carrying
along a coupling part during outward travel. The tool

30  core does not therefore in this case act directly on the
sliding tool portion, but by way of an intermediately-
positioned further part. By virtue of this, it is for

example relatively easily achieved in structural terms



preferably given by a positive connection, of the ejector to the tool core.
This may nean that the ejector is 20 novabl e i ndependently of the tool
core, in the case of no part being nolded. This coupling for novenent by
way of the nolded conponent is preferably only present as long as the
forces acting on the nol ded conponent by way of the ejector are |ess that
the forces required to push out 25 thé mol ded conponent fromthe tool core.
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ejectdr, can be carried along at the sane tine by the tool core that is

| ocat ed rgadi Y. i nside, t j ect QN r this, it is_further
preferred fo?%ﬁ%i?%%?&%émgéﬁé?kééfggéé ?n%o%ag etéo?nt%?ﬁ%ta89 way of a
posi tive t¢enmestdiodmy part to interact by way of a positive

connection.

10 The ejector itself is suitably to be actuated by way of
an ejector pin. In this case, the ejector may be of
sleeve-like form and also to be actuated only by way of
an ejector pin. It may however also be actuated by way
of several ejector pins and/or it may be formed in a

15 multipart arrangement, over the periphery. The ejector
pin may be disposed directly on the tool itself and be
driven, preferably hydraulically or pneumatically. This
can avoid having to provide a suitable drive and/or
therefore corresponding meounting of such a drive in the

20  injection-molding machine.

The ejector pin suitably travels likewise also (only) in

the ejection direction.

25 In this case, it is further preferred for the ejector pin
to coupled to the ejector for to and fro movement, for
example by a screw connection. The ejector can therefore
also be pulled back again after ejection of a molded
componient has taken place. In so far as the ejector also

30 carries the tool core along, suitably by way of a
positive connection, in the direction of the return
movement, the tool core is also pulled back at the same

time by this.



10 The ejector itself is suitably to be actuated by way of an ejector pin.
In this case, the ejector nay be of sleeve-like formand also to be
actuated only by way of an ejector pin. It nay however al so be actuated by
way of several ejector pins and/or it may be formed in a 15 multipart
arrangenment, over the periphery. The gjector pin may be disposed directly
on the tool itself and be driven, preferably hydraulically or

pneumat i caf I36qThi S camavol dihaying,t o, provide a.sutable, drive and/ or
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positive connection, in the direction of the return novement, the tool core
is also pulled back at the sanme tinme by this. 5 In regard to the sliding
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guide. This sloping guide prescribes the angle in which
10 the sliding tool portion moves during de-molding. There
is in guestion, in cross~section, an acute angle with
respect to the saild elongate axis of the tool core
{enclosed between a sloping guide plane and the said
elongate axis). The acute angle « is between 0 and 90°,
IS5  the exact degree values of 0 and 90° not being included.
Preferably the acute angle is between 10° and 60°; all
intermediate values, starting from the 0 to 90°
menticned, in particular however in respect of the
preferably specified regions, not only the full degree
20 values, but also minutes and seconds of angle, being
included, as is displacement of the boundaries of the
regions from above or from below by one or more of the
sald values or intermediate values. Preferably, the
angle is between 15° and 25°.
25
In particular, the sliding tool portion is constrained on
the guide part by a penetrating guide feature. This
penetrating guide arrangement preferably also has an
undercut in the direction of a longitudinal central azis

30 of the tool core.



5 the tool. In further detail, the sliding tool portion is preferably
constrained on a guide part, which defines a sloping guide. This sloping
gui de prescribes the angle in which 10 the sliding tool portion noves
during de-nolding. There is in question, in cross-section, an acute angle
with respect to the said elongate axis of the tool core (enclosed between
a sloping guide plane and the said eléngate axis). The acute angle a is
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invention, and in which:

10 Figure 1 shows a schematic cross-sectional view of one
mold half of an injection-molding tool for
plastics having a tool core, an ejector and a
sliding tool portion, after molding of a screw
cap and when a second meld half has already

15 been moved away;

Figure 2 shows the unit according to Figure 1 after
travel of the tool core in the ejecticon
direction and simultaneous slantways travel of

20 the sliding tool portion;

Figure 3 shows the unit according to Figure 2 after
further travel of the ejector with the plastics
screw cap illustrated ejected from the tool

25 core;

Figure 4 1is a partially sectioned illustration of the

sliding tool portion with a guide part; and

30 Figure 5 is a plan view of the arrangement according to
Figure 4, seen in the direction of the arrow V

in Figure 4.



7 An injection-nolding tool 1 for plastics, only one nold half 2 of which
is illustrated, is shown and described. The nold half 2 has a tool core 3,
which, in the 5 exenplary enbodi ment, reproduces the internal geonetry of a
pl astics screw cap 4 which is to be injection-nolded there. For this, the
tool core 3, which is basically fixed_in the exenplary enbodi nent
illustrated, has in further detail a ol d portion 5, which is displaceable

10 rel ati { 0. . COr j O pecif] ly form ng the.internal

t hread 62§ﬁdjghe s(%géﬁ%¥§gﬁ%g§%% i%gg??psgé%hgggfagggytﬂggiﬂ?ggnal t hread
6. As is repparemtt fwiom!t hes cehtesttinedM 1shehpant sndSdekbusbeated are
basically formed to be rotationally symretrical. The nold portion 5 is thus
a sleeve part, while the actual tool core 3 may ot herw se be fornmed in the

manner ofrig digid Ifathey modgd porddpncSrés3nofyprgsent,. cwhen therefore for
exanple no sealing lip 7 is
5 exemplary embodiment, reproduces the internal geometry of

a plastics screw cap 4 which is to be injecticn-molded
there. For this, the tool core 3, which is basically
fixed in the exemplary embodiment illustrated, has in
further detail a mold portion 5, which is displaceable
10 relative to the core, the portion 5 specifically forming
the internal thread 6 and the shape of the sealing lip 7

that faces the internal thread 6.

As is apparent from the center line M, the parts
15 illustrated are basically formed to be rotationally
symmetrical. The mold portion 5 is thus a sleeve part,
while the actual tool core 3 may otherwise be formed in
the manner of a die. If the mold portion 5 is not
present, when therefore for example no sealing lip 7 is
20 to be formed, the tool core 3 is as a rule arranged to be

displaceable.

The ejector 8 is located radially outside the mold
portion 5. The ejector 8 is likewise configured as a

25 sleeve. The ejector 8 is displaceable relative to the
tool core 3 in an ejection direction A. Starting from
the position according to Figure 1, the ejector cannot be
displaced relative to the tool core 3 in a direction
opposite to the ejection direction A, but rather abuts

30 against the inner side of a positively acting projection
9 of the tool core 3, especially at the embodiment of the

mold porticon 5.



20 to be forned, the tool core 3 is as a rule arranged to be displ aceabl e.
The ejector 8 is |ocated radially outside the nold portion 5. The ejector 8
is |likew se configured as a 25 sleeve. The ejector 8 is displaceable
relative to the tool core 3 in an ejection direction A Starting fromthe
position according to Figure 1, the e%ector cannot be displaced relative to
the tool core 3 in a direction opposife to the ejection direction A but

rat her ah i NSt r of a_positively actin rojection 9
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opposite direction to the ejection direction A. 5 A coupling part 10 is

| ocat ed fUrtSErtSadtal Iy outward of the ejector 8, the coupling part being
suitable for coupling together for novenent the tool core 3, i.e. in the
exenpl ary embodi nent specifically the nold portion 5, and the sliding tool
portion Bl CQNLB]dnq hiast te odpl 4 gl 0= et t £11.0C haahi x:dndlmljneowx‘earpdiaby
enbodlnent forned S rod or. pin, arried y. the tool core 3,

is
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3 is her @osipatm@wacrqgemem fvdhenpogid i veby asténg, prokectyon 9. This

's so Intﬁﬂfegg;%dary embodiment specifically the mold portion 5,

and the sliding tool portion 11. Also, this coupling

10 part 10, which in the exemplary embodiment is formed as a
rod or pin, is carried along by the tool core 3, or, in
the exemplary embodiment, by the mold portion 5, since
the tool core 3 is here stationary, by means of the
positively acting projection 9. This is so in the case

15  of the exemplary embodiment because the coupling part 10,

as 1s apparent from the central axis M;, in part passes

through the ejector 8.

The sliding tool slider portion 11 is coupled to a
20 stationary guide part 12, as is further explained below

in detail.

The ejector 8 is fixedly connected to an ejector plate 15
by means of securing parts 13, 14. This ejector plate 15
25 is in turn acted on by an ejector pin 16, the ejector pin

16 being also fixedly connected to the eijector plate 15.

Figure 1 shows the situation when the injection-molding
tool 1 has already been opened. That is to say, a second
30 mold half, not illustrated, has already moved away in the

ejection direction A.



15 of the exenplary embodi ment because the coupling part 10, as is apparent
fromthe central axis ML, in part passes through the ejector 8. The sliding
tool slider portion 11 is coupled to a 20 stationary guide part 12, as is
further explained belowin detail. The ejector 8 is fixedly connected to an
ejector plate 15 by means of securing parts 13, 14. This ejector plate 15
25 is in turn acted on by an ejector |n 16, the ejector pin 16 being also

fixedly eopn e t or. 5 Fl ure sho the i tuation
when t he |nject?%%}%%%§$%dkﬁg o ﬁas e%%y m%%e%%h ®fhat is to
say, a se:cormhna&mmbdmlsftrmtqfuj | ust I‘@ixedoe hascal tieadyceved away in the
ej ection qyr,ction A. 9 The nol ded screw cap 4 is _exposed, apart fromthe
nol ded- o Jéﬁﬁ’& oot T 441 H%Ob%%tﬂbeb%ewmétarﬁh%X*sﬁl@lmg t ool
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tanper-proof strip 4 and the wa
of the screw cap 4 located above it in the ejection

direction. At the same fime, the ejector 8 engages
against the plastics molded component 4 on the underside

of the tamper-proof strip.

100 In the illustration according to Figure 2, the ejector 8
has now traveled in the ejection direction A by virtue of
being acted on by the ejector pin 16. On account of the
engagement against the plastics molded component 4, the
ejector 8 has in this way carried the mold portion 5

15 along with it. At the same time, the ejector 8 has
carried the coupling part 10 along with it, via the tool
core 3, the described positively-acting engagement on
account o¢f the positively-acting proiection 9, and the
coupling part has moved the sliding tool portion 11 by

20 engagement on the underside of this, specifically on
account of the sloping guidance applied to the sliding
tool portion 11, both radially outward and in the

ejection direction A,

25  The illustration according to Figure 3 shows that after
further advancing action by the ejector 8 via the ejector
rod 1€, the screw cap 4 (which here is shown as if it
were “floating”, purely for purposes of illustration;
naturally it falls instead downward immediately after

30 ejection is completed) is pushed out of the tool core 3.
The tool core, or specifically the mold portion 5 in the
exemplary embodiment, may, as compared with the position

according to Figure 2, not fully complete & further



5 of the screw cap 4 |located above it in the ejection direction. At the
sane tinme, the ejector 8 engages agai nst the plastics nol ded conponent 4 on
t he underside of the tanper-proof strip. 10 In the illustration according
to Figure 2, the ejector 8 has now traveled in the ejection direction A by
virtue of being acted on by the ejector pin 16. On account of the
engagenent agai nst the plastics nDIdéU)conponent 4, the ejector 8 has in

this way .gard t:he : i - Wi it.. At time, the
ej ector 8 hg'rsrﬂeggr rjimecfr%]gej%%%é}ggélp%?q(grpgﬁ&bn%%% h' ﬁt%é\%ﬁgggegdt ool core
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pushed out of the tool core 3. The tool core, or specifically the nold
portion 59% -t he exenpl ary enbodi nent, may, as conpared with the position
according to Figure 2, not fully conplete a further 10 novenent in the
ejection direction A since it is blocked by the coupling part 10 agai nst
movehgnt Litn tshite dier ectarort heft érhea eamh higng hea posl @ onhaclcoi dingréo Fi gure
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the region of the positively acting projection 9 of the

tool core, specifically of the mold portion 5. In regard

to the ejector 8, which is formed as a sleeve, a

15 peripheral connection in the forward portion 19 is
sufficient. Depending on the configuration, a connection

may also remain however in the rearward region.

The sliding tool portion 11 is shown in further detail in

20 Figures 4 and 5, in interaction with the guide part 12.

It can be seen that in the exemplary embodiment, several
sliding tool portions 11, specifically four, are
provided, which come together to form a closed inner

25 circumference when they have traveled inward, i.e. in the
situation according to Figure 1, as it is shown in Figure

5.

The siiding tool portions 11 have very basically, in the
30 wview according to Figure 5, a triangular outline, the tip

20, which is as it were theoretically defined and is

shown chain-detted in Figure 5, being removed so that the

outer circumference of the molded component to be



5 particular an abutnent collar 17, which in this position engages agai nst
an abutnent part 18 associated with the guide part 12, the abutnent part 18
being fixed to the tool. 10 It is to be seen that the coupling part 10,
which is here fornmed in the manner of a pin, is exposed at its rear, in the
region of the positively acting projection 9 of the tool core, specifically
of the nold portion 5. In regard to the ejector 8, which is forned as a

sleeve, .15 perd Beral GANNECt iGN, 1.3 he.{ OF VBN porLign. 3918 suf f1 i ent.

Dependi n e configuration, a connection na emairn” however in the
rear war d cegdiigniration Thestslitdisng d¢0olt porthon:1d 28 showneiarduet her

detail in 2% Figures 4 and 5, in interaction with the guide part 12. It can
be seen tHat"NiF tHe B dry ot heift , L_abet e SYPEr HEPP®ef portions 11,
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25 circunference when they have traveled inward, i.e. 1n the situation
according to Figure 1, as it is shown in Figure 5. The sliding tool

portions.ll ve. \very sically, in the.30 view accordi to Figure 5, a
triangul gﬂo 3;3} ?rr?éarr tth'te)(’j‘rtaiQ|(c;5.'“a‘%’2101,y v%lilr%:c aridsf s § S%?%lY%egg%tf%%?‘%J?Sdefi ned
and i s shkdawarchain-zdet treghduedigureadr bef ng genpyvedngosthat-the outer

circunference of the nolded conponent to be 11 produced is achieved. For

the rotatiEn@WPesyftdt rical ConfIGiiathaont t hathehus@fes®l ts, the tip 20 is

therefor%pparent, for this purpose guide tongues 23, 24, which
10 engage against one or both of the sliding tool parts 11
in suitable grooves of the sliding tool portions 11, in
each case oppositely located in the foot region of the
triangle mentioned. Furthermore, the guide part 12
defines a sloping guide plane 25, see also Figure 4, on
I5 which the sliding tool portion 11 travels in face-to-face

engagement .

The sloping guide plane 25, see in particular also Figure

4, encloses with the center axis M in the sectional

20 illustration shown, an acute angle «. The acute angle «

is in the exemplary embodiment 32°.

It is important that because of the configuration given
for the injection-molding tool described, maintenance can

25 be carried out very conveniently. After release of for
example a screw connection between the guide part 12 and
the surrounding teool part 26, the abutment part 18 is
accessible, this for its part preferably being screw-
connected to the guide part 12. The guide part 12 can

30 then be taken out together with the abutment part 18 and
the sliding tool portion 11. After such removal, the
parts 5, 8, 10, 13 and 14 are accessible and may be

removed, following which the tool core, the ejector and



inthis illustration renoved so that the superinposed circular
configuration of the nolded conponent results. 5 To the rear or radially
outwardly, respective tip regions 21 and 22 are renoved in favor of a guide
engagenent on the guide part 12. The guide part 12 has, as is apparent, for
this purpose gui de tongues 23, 24, which 10 engage agai nst one or both of
the sliding tool parts 11 in suitabl e grooves of the sliding tool portions

11, in eagh.c it el ed,in ot .region,of the triangle
nentionedgnidg?ﬁégﬁgggééfH%D%€?%% g%r{a%ggﬁé§i%£§$gogféﬁiﬁgmﬁﬁﬁaé pl ane 25,
see al so Fgurecdssdnld5fahichithenshidi 0g &e0hapoet wonhddttravel s in

face-to-face %%g%%§nent. The s]o iqg guide pl ane 25, see in particular also
Fi gure 4,7 %8ndioses i t b thet eht &Pt x %xﬁﬂﬁn thecBeeti bagPI20ni Fhgstrati on
shown, an:;agui s ARgkRb& inlhie: 2ot ¢ anghena ?gﬁowd&_aessxw@kay eqpodi ment
32. It is inmportant that because of the configuration given for the

i nj ecfi ool @ digl ¥ ootmatesdr f bedra i mbenanceucansgs, béocaekikegdleut very
conveni e y,. After_ r e of for exanple a screw connection between the
gui de pa?%!fﬁ”ﬁﬁ%ﬁt%eﬁgggigﬁ%d?%gs oof partc26:“the abutnment part 18 is
accessible, this for its part preferably being screw connected to the guide
part 12. The guide part 12 can 30 then be taken out together with the

abut nent PartT g HhP Rl o i dihgdtedt Perti bd 13. sarespdstiehthenoval , the

part s fhé_%too%%ac%gez?@,gh%ﬁge%%%%fgizml €n8ng OR¥1 BEy " ERBYAGreh! LoWi ng

10 means of the four screws 28 to be seen in Figure 5. The
screws 28 are disposed, as is shown, in the corner
regions of the guide part 12, which have a corresponding
protruding portion, so that the screws can engage
directly into the tool part 26.

15
It is further to be noted that the ejector 8 may in
addition be acted on in an assisting manner at its foot
in the region 27, for example, by a spring or also
pneumatically or hydraulically, i.e. by compressed air or

20 by other pressure means, in order to assist the movements

mentiocned.

All features disclosed are (in themselves) pertinent to
the invention. The disclosure content of the

25 associated/attached priority documents (copy of the prior
application) is hereby also included in full in the
disclosure of the application, also for the purpose of
incorporating features of these documents in claims of

the present application.



12 the sliding tool portion 11 (already previously renoved) are accessible
for mai ntenance or exchange w thout further ado. The tool core part 3,
which is fixed in the exenplary enbodi ngnt, may al so be provided so that it
can 5 be readily renoved for maintenance purposes, for exanple by way of a
| at chi ng okgﬁgr w connection. In further detail, the guide part 12 is

screwed to

ool part 26, specifically in the exenplary enbodi nent by 10

means of the four screws 28 to be seen in Figure 5. The screws 28 are

di sposed, as is shown,

in the corner regions of the guide part 12, which

have a cor respordifg st iedidigdpdradiion s arhat! atiel st reisi iwam engage
directly into the t O(Q:I‘Dr%ar(tzs)zg.r 15 mlotldi%gf zjrc;lhﬁro to Sger%}%\?iddéc?a% rthe
[ [ I'n""a it &1 nner- a

ejector 8 may in addition be acted on i

assisti its foot in

the region 27, tor téxanplod, doyea spriengoaroral (€0 preunatd caling arool
hydraulically, i.e. by c ressed. air, or 20 by other pressure nmeans, in
order to assist pfﬁélﬁ%’ve(ﬂgﬁt é_oﬁe Ghéd. A Iu’%é&ﬁ%tes Gt Vseth Hie (in
thensel ves) per tinReRbdhio dhe imventd ahe Tha HirgelRsur &, £onents of the 25

associ ated/ attached priority docunments (copy of” the prior application) is
hereby al so i nclaéed aiceafdlel, ithet Ivd idiigd dswrle rofrttiven applli datiron, al so for

the purpose of LNCOHRALALINT AN YiPer? Jgee OGRS 4 GlpIJE of the

present applicatio

the plastics molded component {4) produced in the

tool and perpendicular to this direction, while the

ejector and the tocl core (3) or a molding portion

(5} are displaceable in the ejection direction (A)

and both the travel of the tool core (3) or the

molding portion (5) and that ¢f the sliding tool

portion {11) are derived from the travel of the
ejector (8).
2. Injection-molding tocl (1) for plastics having a

tool core (3) or a molding portion (5) provided for

on the tool core, an ejector (8) and a sliding tool

portion

{11) for forming an undercut, each of which,

the tool core (3) or the molding portion (5) is

displaceable, the sliding tool portion {11) being

displaceable both in the push-out direction (A) of

the plastics molded component {4) produced in the

tool and perpendicular to this direction, while the

ejector and the tool core (3) or the molding portion

(5) are displaceable in the edjection direction (A)

and both the travel of the tool core {3) or the

molding portion {5) and that of the sliding tool

portion

ejector

{(11) are derived from the travel of the

(8) and wherein the toocl core (3) or the



13 CLAIM5S 1. Injection-nolding tool (1) for plastics having a tool core (3)
or a nolding portion (5) provided for on the tool core, an ejector (8) and
a sliding tool portion (11) for forning4an under cut, each of which, the
tool core (3) or the nolding portion (5) is displaceable, the sliding tool
portion (11) belng dlsplac abl e g th.in the ush out directi Gﬁ% of the
pl astics mol ded™Edfp8fieRf %&fnpr ucdd iOoF Fife Hodi™ Etd Fe ar to
this direction, swhighaqgt Recej eetren cand itihe ththrl%%r%l(

portion (5) are dlsplaceable in the ejection direction (A) an bot the
travel of the t&8Irtcdié)(Qprrénat ketwslrdi fgap6riti on (5) and that of the
sliding tool portion (11) are derived fromthe travel of the ejector (8).
2. Injection-nolding tool (1) for plastics having a tool core (3) or a

nmol di ng poBtionI@5bcmaomFdeddﬁag arctlhedooaldicer eo alzgjedt arr (B) and a
sliding tool portion %1%) for .formng %giundercut each of which, the tool
core (3) or theCRBEGFRGIPGEC Rt (BPE $1G SYIEELEa0IE) tife SQURIiSSy ol
portion (11) bepngecdicsR! aceable tbotih dyret he) plaﬁh-t% rd 186l P dA)oPf the
pl asti cs nol ded congonent (4) produced in the tool and perpendicular to
this direction, (#hikg treng edt or maddeche lvedli ccorenE®nesrt tie .nol di ng
portion (5) are displaceable in the ejection direction (A and both the
travel of the tool core (3) or the nolding portion (5) and that of the
sliding todl pOlIhijQﬂ:t('Lbil)-H@ﬂ_ell(ﬂ@r ivved facemridied ravellaof tihe ej ector (8)
and wherein the tool core (3) or the 14 nolding portlon (5), in order to
interact with tﬁ@a§PF&FﬁdZF@OP“p&PPFoﬁh@lf%“”cé%h?%s:%I6ﬁ©ta“toupl|ng part

(10) during OUtW%&@lh@aﬁ%&tl%ﬂ Bj)ectinon: iRl ding QRQJ Qriding o Caiml
n

or 2, characterized i hat the ejector (8) is coupled for novenent to the
tool core (3) osluﬁenqnt@pdgpp@¢UD@n (18) by amedrs eflcanomel dedhipliast i cs
conponent (4). 4. e%h n- mol di n tooI accordlng to claim1l,
characterized |ﬁaf tor e Sre” Fatﬁ ‘mol di ng portion (5), in
order to interact mnth t he sliding tooI portion (11), carries along a
coupling part (10) during outward travel. 5. Injection-nolding tool
accordi ng Po cl &NAEStéPNAMOdHANSCLeriiz 8GO titigt he add Zore 4:3) or the

mol di ng pOft'Onchékaéggrﬁg%dcghpkhgﬁ ?ﬁ§t&ﬁ>)‘*ﬂ;er§ﬁng to oneOf i

positive connection ['nj ection-nol ding tool accor of the
precedi ng cl ai mepeldhagactetiizad (i5n &hat thke cejuectiorg (B)rd s(1@ot uat ed by way

of an ejector pin 216) Eln% ctl Qn- mol di,ng t ool according to claim®6,
interact a posifilve connection.

6. Injection-melding tool according to one of the
preceding claims, characterized in that the ejector

(8) is actuated by way of an ejector pin (16).

7. Injection~molding tool according to claim 6,
characterized in that the ejectoer pin (16} likewise

travels in the ejection direction {(A).

8. Injection-molding tool according to one of the
claims 6 or 7, characterized in that the ejector pin

is coupled to the ejector for to and fro movement.,



characterized in that the ejector pin (16) |likew se travels in the ejection
direction (A). 8.1njection-nolding tool according to one of the clainms 6 or
7, characterized in that the ejector pi g is coupled to the ejector for to
and fro novenent. 15 9. Injection- nnlélng tool according to one of the
preceding clains, characterized in that sliding tool portlon (11) is
constrai ned-on argardécparelfiny, tﬂﬁﬁcﬁcﬁéﬁﬁﬁég &%sP85i RF Jlicde.  10.

I nj ecti on- nol di E%Ie&88|c11 gCE%%@Q Eﬂagg@t@ﬁzeeh%a%%@ %qqdlralgt halo 1t he

constraint is achreved by a penetrating guide feature, which as an
undercut in thepdictéoti @hlof ia bongmmadmﬁdlO@e@tgahd@xmglﬁmo )/t he tool

core (3) or the | di portion (5). 11l nj.ection-nolding tool according to
one of the precgg?ﬁg ggéﬁﬁﬁs Ehiﬁggﬁéﬁiﬁgh%ﬁn that a plurality of sliding
tool portions (11) are distributed circunferentially with respect to the

| ongi tudi nal central axis (M of the tool core (3) or the nolding portion
(5). 10. Injection-molding tool according to claim 9,

characterized in that the constraint is achieved by
a penetrating guide feature, which has an undercut
in the direction of a longitudinal central axis (M)

of the tool core {(3) or the molding portion (5).

11. Inijection-molding tool according to one of the
preceding claims, characterized in that a plurality
of sliding tool portions (11) are distributed
circumferentially with respect te the longitudinail
central axis (M) of the tool core (3) or the molding

portion (5).



