I nj ection-nolding tool The invention relates to an injection-nolding tool
for 5 plastics, which has, in conventional mariner, a tool. core, an
ejector and a sliding tool portion. Asliding 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
perpendi cul ar to the central axis of the plastics nolded conponent.
Specifically, the invention relates to an injection- nolding tool for the
manuf acture of screw caps, nore 15 preferably screw caps such as have a

tanper-prothgb&hgnmmgh@l%@dQ£ﬁgj mentioned is necessary here, for exanple
for the transition fromthe |ower free edge of the screwcap to the

t anper-proof strip which is separate fromthe cap over at least a part of
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sliding tooI portion. 30 Starting fromthis point, the invention is
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10 perpendicular to the centrdl 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-proocf strip.
The undercut mentioned is necessary here, for example for
the transition from the lower free edge ¢f the screw cap
to the tamper-proof strip which is separate from the cap
over at least a part of its periphery {the tamper-proocf

20 strip is in known manner connected to the actual screw
cap by way o0f, for example, thin webs, tear webs, or by a

predetermined separating line).

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

ejection direction first be undertaken, in order to eject

the workpiece, but alsc a movement perpendicular to this,

in order to move the sliding tcool portion.

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

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



nmol ding tool is achieved. One possible solution to this problemis given by
an 5 injection-nolding tool for plastics, which has the conponents

nmenti oned at the beginning, each of which is displaceable, the sliding
tool portion being furthernore displaceable both in the push-out direction
of the workpiece and perpendicular to this, while the ejector 10 and the
tool core are displaceable in the ejecton direction, and both the travel
of the tool,  core and that of the sliding tool portion are derived fromthe
travel of f@ﬁ@-ﬁéj@& FCSBP A [ o 1 ST Pt dol . Higerth 6RCt b ng

di spl aceablg 1bath itn,dihe £jLotinndirection and 15 perpendicular to this, a
sl opi ng guide can be realised, which enables a novenent (specifically

preferably that in the ejection direction) of the sliding tool portion by
means of on| ne Qf .t he nmovenent_ cqnponent but, at the sane time enabl es
t he necessgﬁ%J g)io g’\oi\l/g;}'s? diospaceerit C%‘fr%rs 30 The P et'eabe’ Ot the ol ded

wor kpi ege. iBy evicriioune nefl dikey tdavelo0fpithe t@ol .wiciofe and that of the
sliding tool portion being derived fromthe travel. of the ejector, there

i s needed GPIPRECENY fi6H tdramsl & lorlihP ivsldetitoh ofach el effectori®n order
at the San@iEFﬁ%cte%b@%h' ¥R al1sQy;ithe 29,108si1ed, Pr,d 'fl?ldu?%'z!ﬂ{@f@'
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novenents of the tool core and of the sliding tool ortion.
(entire) todokpdereabdemblodhport itdre maysh-alwsn dieraditsipiraceabie: which is only

f I | eeve- 30 like formand is |l.ocated on the tool core, the
r ggt eé?n{)hgoggglslegg\r/gnﬁieipﬁﬁl- 8\%\7@?% 3@3?’%%@6&%&% Tt 3 Porti on of this

kind i 80 f oenexanpl €con partl eWeakiilsh@Rceable 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 portiocn
being displaceable beth in the ejection direction and

15 perpendicular teo 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 cne 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 ¢f the sliding tool
portion being derived from Lthe travel of the ejector,
there is needed ultimately for example only one action of
the ejector 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
alsc 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



advant ageous 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 (sonetimes also called an "olive"), which is formed at an
inward spacing fromthe inner face of the outer wall. 5 Further features of
the invention are explained below, also in the description of the Figures,
mostly in the preferred association wih the subject matter of Claimi1,

or with features olf \(?t_her cl ai me. The may however also 10 be significant
in their asSo& Ao With onl'y iR df R UrTEH LD ai'tn T %r those of
any other eaale® Ok igkre8achLase dmndependentd va Jdwsiid is,preferred for
the ejector to be coupled for 15 novenent to the tool core by nmeans of a
mol ded pl as&icEst iF@Ppaient Ccathed egpeetlivee ol dedl @l ast i osroonponent
effects th fore at t ine,. coupling,. .preferably given by a
positive cgﬁﬁggtdl c?%t,acé'?l%t %‘3%3] teL(%']tr(ggrma}\leort e gjo tcr:%oer & UTHi $'hky° nean t hat
the ejertor is 20 novabl e i ndependently of the tool core, in the case of no
part being m):gged. This coupling for novenent by way of the nol ded

n S ‘ y. O
conponent i §YpPEFer&BIY TERI v Fprt Sertt” V&S HIGHY A%s Phel Fiices Yeting on the
mol ded conmpogent nby hwayetrithe g @t ahAng Jass: thatsithe fiprges required
to push out 25 the nol ded conponent fromthe tool core. "A further preferred
feature i _spgi“«ﬁéﬁrl@yi_ BRE creelt 1oor e/ titn ther derblitest ntadrtaot odl thi atre B/ i di ng
tool portigp. .G85 ¥u09,,8L00¢ B:AYPIHNG,RATT AW NG PRI Travel . The

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 & 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 required to push out

25  the molded component from the tool core.

A further preferred feature is given by the tocol 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
siiding 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



30 core does not therefore in this case act directly on the sliding tool
portion, but by way of an internediately- positioned further part. By
virtue of this, it is for exanple relatively easily achieved in structura
terms 4 that the sliding tool portion, which is at least in part also

| ocated radially outside the ejector, can be carried along at the sane
time by the tool core that is located #adially inside the ejector portion.

5 For this, it is further preferred for the tool. core and the coupling
part to in?@faécﬂ-%sy Sy 5 éoﬁgsiﬁﬁr\}'e“”boﬁﬁb‘&%l o 2o e lej Bttt i tsel f is
suitably taibe astuaked Byi:way obutan & eHorle Ridtod N tH S, case, - the

ej ector may be of sleeve-like formand also to be actuated only by way of
an ej ector 2pPRY B ¢ Kewevérirgl s Bécactast etbiyy et iof sesered ej ector
pi ns and/ ot _it f.ormed in.a 15 myltipart arrangenent, over the
periphery.E?ﬁgagﬁécggﬁlgﬁrﬁgﬁa%j%é% Fggggg‘%ﬁVrectly on the tool itself and
be driiven, preferably hydraulically or pneumatically. This can avoid
having to ronge a suitable drive and/or therefore correspondiqg nount i ng
of such a GPFVERTA/thE 120 TPAFEEET BRI diony i Hilife. " Ofhe &'tt®id pi n
suitably tgauebsybhkew $&ral $6 (ORlyhdn vt Re LIBCH R diggetion. 25 In
this case, it is further preferred for the ejéctor pin to coupled to the
ej ector fofopbeandcfiro novenment, for exanple by a screw connection. The

ej ector can therefore

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 alsc to be actuated only by way of
an ejector pin. It may however alsc 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 avold having to provide a suitable drive and/or
therefore corresponding mounting of such a drive in the

20 injecticn-molding machine.

The ejector pin suitably travels likewise also {(only) in

the election 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
component has taken place. 1In 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.



al so be pulled back again after ejection of a nolded conponent 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
novenent, the tool core is also pulled back at the same time by this. 5
In regard to the sliding tool portion, active pulling- back is not
required. The return novenent of the slfding tool portionis in fact

preferably achi eved by engagement of the oppositely-|ocated tool. portion
during cI0§Pn§e&9rdSQthh%ogﬁfdaqgfHHQ#MﬂO{Lﬂ%ﬂ4,d%' V15 g ool portion

i s preferabhyk genstrairediora guirde RANH, W hdaf ines e Sépp&ﬂg? gui de.
This sl oping guide prescribes the angle in which 10 the sliding too
portion novesldeeirig ode-olidi dg.ctThered etad ivh apleistvash, by rercyoseneett i on
an acute angl i I, t to.t i | Q te axji.s. of the tool, core
(encl osed %gt§8§%%§pgﬁg§%ﬁ &ﬁg'élgiggggaﬁﬁnﬂﬁgnééﬁﬁnjl 6%5% %n-x?%). The
acute ahgl ehestbslbetween 0 and 90, 15 the exact degree values of 0 and 90
not being included. Preferably the acute angle is between 10 and 60; all

i nternedi ate val ues, starting fromthe 0 to 90 nentioned, in particular

hovever inrrespeehef qbhe:1prefher ahliyspecidded 4,891 4ns; s Note ANty the full.
degree 20 val ues, but also m nutes and seconds of angle, belng |nc¥uded,
as is di spFagefmatnetl theaboundar ives tof whieh egdiiorss fa gnigbiove or from
B?L]?\évr g)tl)l 3,88%%% LS igf SFl.g%in%aig%i\é%l up%%s%rriib%tsert 1ediaar1[g‘ evail.ryew%ﬁich

10 the sliding tool portion moves during de-molding. 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
elongate axis). The acute angle « is between 0 and 90°,

15 the exact degree values of ¢ and 90° not being included.
Preferably the acute angle is between 10° and 60°; all
intermediate wvalues, starting from the 0 to 90°
mentioned, in particular however in respect of the
preferably specified regions, not only the full degree

20 values, but alsc 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
said 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 axis

30 of the teool core.



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 gui de arrangenent preferably also has an undercut in the
direction of a longitudinal central. axis 30 of the tool. core. 6 It is
further preferred for a plurality of sliding tool portions to be
distributed circunferentially with respgct to the |ongitudinal central
axis of the tool core. 5 The invention is explained further herei nbel ow on
the basi s éf iEhé vdcEerpanyitng récaviarg,2 whitdh Howevar sliidiusirigtes only one
exenpl ary i.ment. _of. t i nt.J : i.n. which:. Fi Sshows a
schemati c @gggg?ggcgfokglggﬁéﬁﬁﬁﬁugﬁgQ”ﬁ%ﬁ%“%%ﬁ%“@%hgﬁ}gﬁ?gg#%%ﬂ%ﬁgfding
tool for pkashiecsohavitngiastoalentaarie,axars ejfeatrar tand acowsd i di ng tool
portion, after nolding of a screw cap and when a second nold half has

al ready 15 been noved away; Figure 2 shows the unit according to Figure 1

after 4ravek @hvkhe b0l sCake1iaN nhe &R Ohe Airgedian &ndisd mul t aneous
sl antways travel of 20 the sliding tool portion; Figure 3 shows the unit

accor di ng PasFPgaie t2eabreompbaytingr dieaiielg ofvitilid éjcestiorr with the
plastics s$¢FEW.capL! Lustrated gleghed J romiNg £q0l, 23,60r €;

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 mold half has already

15 been moved away;

Figure 2 shows the unit according to Figure 1 after
travel of the tool core in the ejection
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 1s a partially sectioned illustration of the

sliding tool portion with a guide part; and

30 Figure 5 1is a plan view of the arrangement according to
Figure 4, seen in the direction of the arrow V

in Figure 4.



Figure 4 is a partially sectioned illustration of the sliding tool portion
wth a guide part; and 30 Figure 5 is a plan view of the arrangenent
according to Figure 4, seen in the direction of the arrowV 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 plastlcs screw cap 4 which is to be |nject|on nol ded there. For this,

the tool . é6rendechhicehmioddpasi daldly 1 fhiored lias e .exenipl arye ewblodi ment

|IIustrateq81@a§ i\ W%g hqr qqg%ﬁtj%%QBJdlgprg; E%ndMHéék iﬁégsplaceable

10 relative to fhe core, ‘thé portion speci't ical ormng internal
thread 6 and the shape of the sealing lip 7 that faces the internal thread
6. As is aggarent fromthe center line M the arts 15 illustrated are

basi cal |y fOFnBa o e r 6t &efoRallidp! SPhfetti ¢AILCRThe ol portion 5 is

thus a:§|eSX§mB§éEy eWbbherbhe  aciialoqtQRl -« Heors 3 ARy Ahgram se be formed
in the manner of die. If the nold portion 5 is not present, ‘when

therefore ﬁopléﬁémﬁﬁe%ﬁéeye§ﬁpnd Wihg Ch i @@Ihﬁlyﬁﬁaﬂﬁﬂﬂﬁ mddabol core 3
is as a rukﬁ rranggg Eﬁjge +displ aceabl e. Thgﬁﬁj§§tor 8 4.5 1ocated
ut s de the nol'd g

radially o portlon . The ejector GMAS configured
as a 25 skeewea. ifthehej estap18riys ctibepl:aceablia neltat-1tvel t ndseid ool core 3
in an ejection direction A Starting from , ) ,
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 % 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 cutside 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 positicn according te 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
2 of the tool core 3, especially at the embodiment of the

mold portion 5.



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 enbodi nent of
the nold portion 5. 8 "lInner side" here neans in the inward direction of
the tool, thus in the opposite directi®n to the ejection direction A 5 A
coupling part 10 is located further radially outward of the ejector 8, the
coupl i ng paft'Béi figd§ui Dablce Mg s doupliichd toget e 9t i doveente t he t ool

core 3, 1. hn - enpl.ar di j f.ic portion 5,
and the sl ;%glori]é tttgrg% g")l(;]r 'E{Flgn O%fggglctgo?ﬁﬁﬁ%%gog{up q #gﬁé/loé' acri?P(glr?O, which in
t he exenpl driyeemntiodi Aent is forned as a rod or pin, is carried along by
the tool core 3, or, in the exenplary enbodi ment, by the nold portion 5,
since the tool. core 3 is here stationary, by neans of the positively

acting propeebiipni9g PAkE 19 3@ iIRIhRLase tha Ofrddie: exenml @ryr enbpdi ment
because the coupling part 10, as is apparent fromthe central axis b4, in

part passeshet RO6GERTt Re &hecrorrdirmh@adlt disiga colitsihiderfPortion 11 is

coupled to .stati gui. de <2,.+as s further, expl ai ned bel ow

in detail.c$ﬁé9é?éc%gggg%¥g #Pgeggg%%g%ﬁééfgﬁtf%ﬂagﬁé?%é%bﬁlb a?5915 by

means of sebdriergmpapts &3polidmeThi spejcddtiarn iflvattéel o 126 parti ot Ur,n act ed
gmp S

on by an egggtgﬁepgTié?hgt@%ogj%%&%Eo%iql. Also, this coupling
10 part 10, which in the exemplary embodiment is formed as a
rod or pin, is carried along by the tocl 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 1ls apparent from the central axis M;, 1in part passes

through the ejector 8.

The sliding tool slider portion 11 is coupled to a
20 stationary gulde 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 ejector plate 15.

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

ejection direction A.



16 being also fixedly connected to the ejector plate 15. Figure 1 shows
the situation when the injection-nolding tool 1 has already been opened.

That is to say, a second 30 nold half, not illustrated, has al ready noved
away in the ejection direction AL 9 The nol ded screw cap 4 i s exposed,
apart fromthe nolded- on tanper-proof strip 4'. It can be seen that the

sliding tool portion 11 projects by way%of an extension portion 29 between
the tanper-proof strip 4' and the wall 5 of the screw cap 4 | ocated above
it in the & EcliCINCTUISFEEH GRP A thé et P2 tthe Eiectivt & Eifliges
agai nst t hgplasii¢s7wl-g4ed Gonponent 4 qggg{ ide. of. the
t anper - pr oof é?r?ﬁ?siggﬁg %ﬁgq??ﬁhstréﬁiggﬂggg%r |ng%¥%ﬁFﬂgﬂﬁe 2, the
ej ector 8 sRaslingwttrdvelogd liom tlHe rejceictdton ki regt icon ok byetvérg Uen of  bei ng
acted on b he ejector . pin 1 On account of_the , engagenent agai hst the
pl astics népéégogo%%ongﬁgefp ?ﬁ& %ﬁmﬁﬁﬁipﬁ?9ﬁﬁ§Hgﬂ%H?éqﬁgiqéﬁ?r‘%ﬂfthe
nmol d paitien &hiSsakengcwit B ilbcahled R csaMe o iR, cHhe gi@ctef 8 has
carried the coupling part 10 along with it, via the tool <core 3, the
descri bed PosPErvENy- alti héefgdGerdme o heacdQiicof® tHY§E33 ti vel y-acting
projection;9Q . ¢ l:i.ng r t he i.4i portion 11
by 20 engaagﬁéﬁggoghghgqgﬁgéﬁéi (rzlngﬂéjfted;%?g{&\é%g’cti Pll chi Itsié;%l&gég%%lu% of the
sl opi ng guifahbe &ppbeedptrooctthetsliipding tool portion 11, both radially
outward and in the ejection direction A 25 The illustration according to
Figure 3 shows that after

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 acccocunt 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 ejectoer 8 has
carried the coupling part 10 along with it, via the tool
core 3, the described positively-acting engagement on
account of the positively-acting projection 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 portien 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 16, 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 a further



further advancing action by the ejector 8 via the ejector rod 1.6, the
screw cap 4 (which here is shown as if it were "floating", purely for
purposes of illustration; naturally it falls instead downward inmediately
after 30 ejection is conpleted) is pushed out of the tool. core 3. The
tool. core, or specifically the nold portion 5 in the exenplary

enbodi ment, nmay, as conpared with the gésition according to Figure 2, not
fully conplete a further I O novenent, in the ejection direction A since it
i s bl ocked™CBF ERE douplen§ IFaT °T0 HgE TistOThdvenEitCs nt it his PHr¢ et i on
after reachingnthe ;4,0 cqrdi it Fi Eierde e eoupling part 1.0
has for th?g %ﬂ%p§§§9?%595%83§t?gﬁﬁ%%%ﬁ}inﬁﬁg§$?%b8i gﬁﬁ%g, which in this
position éngagéscagaifhst awaabutwerithepardsilt.i®rassosi atiedy wid hFidere gui de
part 12, tge aQH%”%QH part 18 eHQQ fixed tqg.,the tool. 10 It is to be seen
that the céupl irng parf 169 Whitch i’s M réo%c#HfﬁﬁquQﬁfr%mner of a pin, is
exposed at phtsiceakr bR abbeneeg e iafart her ,pesiitdvely @ctd nghprojeetion 9
of the tool core, specifically of the nold portion 5. In regard to the

ej ector 8,eﬁﬁ?8ﬁ5i§gﬁéﬂﬁ§da§saé“§ﬁ@@¢ep%§t1§8p@ﬁﬁﬂﬁ%ﬁﬂeQ: t§eh in the
forvard poghigR rts1psuthiChentncltpending Ondie confdauatign, a

connection” may al so remain however in"the rearward region. The sliding
tool portibdacll 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 exenplary
enbodi nment, several. sliding tool portions 1.1, specifically four, are

10 It is to be seen that the coupling part 10, which is here
formed 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 mold portion 5. In regard
te 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 alsc remain however in the rearward region.

The sliding tocl 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 sliding toel portions 11 have very basically, in the
30 view according to Figure 5, a triangular outline, the tip

20, which is as it were theoretically defined and is

shown chain~dotted in Figure 5, being removed so that the

outer circumference of the molded component to be



provi ded, which cone together to forma closed inner 25 circunference when
they have traveled inward, i.e. in the situation according to Figure 1, as
it is shown in Figure 5. The sliding tool portions 11 have very basically,
in the 30 view according to Figure 5, a triangular outline, the tip 20,
which is as it were theoretically defined and is shown chain-dotted in
Figure 5, being renoved so that the outler circunference of the nol ded
conponent to be Il produced is achieved. For the rotationally symetrical
confi gur at PORERES thudFesysss, i thilje 200 &t i Her ehorey W iet t1rs!
i1lustrati earrrenpved i$0 thate the SyRerinposed,. ci feuar; confd guratdon of

t he nol ded conponent results. 5 To the rear or radially outwardly,
respectiveini phiggildrdsistZhtdrd: 22rared arovedt: i rtfavorpof i gurde

engagenent on . th uide part .12. Th ui d art 12 has, as is,_apparent,
For this parnsse gurde R shgeka s ot okl It Etoaaadl bhE or “bot h
of the 5liding tool parts 11. in suitable grooves of the sliding tool.

portions 11, in each case oppositely located in the foot region of the
triangl e meft i“ofiedS3FurrherrBre,! vt [1é tgifiTde Yarte SPECTdet el af 4 opithg gui de
pl ane 25, see,also Figur e 4.3 15 which the sldding 100l pantd on, 11

travels in face-to-face engagenent. The sloping guide plane 25, see in
parti cul ar taksguEidgupe rt4 1 2enclbse s iideh itshe: denthers,axdss IM in the sectiona

20 il1ust rg%%agge%h(?m@bra@h?%u%)%r%?jglee g%'id-ghecoan(.:gua}e% 62%g,| %Kia, which
10 engage against cone 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
15 which the sliding tool portion 11 travels in face-to-face

engagement.

The sloping guide plane 25, see in particular alsc Figure
4, encloses with the center axis M in the sectional
20 illustration shown, an acute angle w. 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 gquide part 12 and
the surrounding tool 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



is in the exenplary enbodiment 32. It is inportant that because of the
configuration given for the .injection--nolding tool described,

mai nt enance can 25 be carried out very conveniently. After rel ease of for
exanpl e a screw connecti on between the guide part 12 and the surroundi ng
tool part 26, the abutnent 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 abutnment part 18 and the
sl'iding todepsrtifgn a1 Fo0%Af & [igeh enbvaieadherpartss by 8:aedi3 and 14
are accessihl.e .an er ved,..f-0l l.ow ' -t .core, the

ej ector anggfzd%?%g@§¥$§i%éﬁfg%?ﬁgé?%?gﬁpﬁg?Q?ﬁ?#ﬁﬁﬁ%n%?%@?%hsIy renoved)
are accessitblrg hfear api.nt Ema@Encecdr excharge: Vi t houtch fig thiereddo: The t ool

core part 3, which is fixed in the exenplary enbodipent, .may al so be
provi ded s%xteﬁlgtj‘ it 85%) o5 HE Yaadlty arieg%\})eed Qroor“r%?(g%echatrﬁn% pﬁtr poses, for
exanpl &5 bypewayaafi 1a katehicdy fafr SCriew LmMectd ohodds f urdherxdetpd | ., the
guide part 12 is screwed to the tool part 26, specifically in the

exenpl ary E¥b#@Ynent 3byatE0igans e FOUESciBIs 28 to be seen in
Figure S. 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 sédredisrthrrengage |, dichectdwyidenraitthd 2t o grardwe2b6.td5:Hd i s

;gg}g?{ngoﬁgﬁﬁggggg utztﬁgggi%hg%ﬁq& %Aﬂ¥%é %xé%%lég;ngm(% {%éﬁ%(ﬁ&ln an

10 means of the four screws 28 to be seen in Figure 5. The
screws 28 are disposed, as is shown, in the corner
regilons 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
oneumatically or hydraulically, i.e. by compressed air or

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

mentioned.

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

25 assoclated/attached priority documents {(copy of the prior
application) 1s hereby also included in full in the
disclosure of the application, alse for the purpose of
incorporating features of these documents in claims of

the present application.



in the region 27, for exanple, by a spring or also pneumatically or
hydraulically, i.e. by conpressed air or 20 by other pressure neans, in
order to assist the novenents nentioned. Al features disclosed are (in
t hensel ves) pertinent to the invention. The disclosure content of the 25

associ ated/ attached priority docunents (copy of the prior application) is
hereby al so included in full in the dilSclosure of the application, also
for the purpose of incorporating features of these docunents in clains of
the present-“4ppti cation. 13 CLAIMS 1, Injection-nolding tool (1) for

pl astics having a tool core (3, 5), an ejector (8) and a sliding tool 5
portion (11) for form ng an undercut, each of which is displaceable, the
sliding todl poﬂnﬁ@ﬁfémmymbéhd@g dksﬁlddeabkerbd&hﬁﬁmA1HENUU3henut

direction (A og ? ] é nDIded .Conp one&t pr oduce: thf t ool
and per pendi cul ar® o(Pﬁls fl@ﬁ A€t K &etor ﬁﬁg) ool core
(3, 5) mre disppaeeabhe (iin) trhe e€jceetlinQn 6 ru@ﬁlelr@ﬁht( Aead Jotdhthe travel

of the tool core (3, 5) and that of the sliding tool portlon (11) are
derived from t héSt PadBlageabhe, &hecter i@y Lo 12 pamijiget | Orbmdiddiny t ool

CESe U ng e BT ArEheb R BR 14 otk Lo Fhaeder zed
the plastics molded component (4} produced in the
tool and perpendicular to this direction, while the

10 ejector and the tool core (3, 5) are displaceable in
the ejection direction (A) and both the travel of
the tool core (3, 5) and that of the sliding tool
portion (11) are derived from the travel of the
ejector (8).

15

2, Injection-molding tool according to Claim 1 or in
particular accerding thereto, characterized in that
the ejector (8) is coupled for movement to the tool

core (3, 5) by means of a molded plastics component

20 (4).

3. Injection-molding tool according to one or more of
the preceding claims or in particular according
thereto, characterized in that the tool core (3, 5},
25 in order to interact with the sliding toel portion
(11), carries along a coupling part (10} during

outward itravel.

4. Injection-molding teool according to one or more of

30 the preceding claims or in particular according
thereto, characterized in that the tocol core (3, 5)

and the coupling part (10} interact by way of a

positive connection.



core (3, 5) by neans of a nolded plastics conponent 20 (4). 3.

I nj ection-nolding tool according to one or nore of the preceding clains or
in particular according thereto, characterized in that the tool core (3,
5), 25 in order to interact with the sliding tool portion (11.), carries
along a coupling part (10) during outward travel. 4. Injection-nolding
tool according to one or nore of 30 tHé preceding clains or in particular
according thereto, characterized in that the tool core (3, 5) and the
coupling part (10) interact by way of a positive connection. 14 5.

I'nj ection-mol di ng;t.eek ,aceanding t0.aNe QL. mng of, the ryeceding,clai ms or
in particular according thereto, characterized in that the ejector (8) is
5 actuated by wapeobrancdjiegt ofapms EI6)n @aritijcedtsromansldiing t ool .
according to on r re of the preceding,clains or. in partj.cular

accor di ng thergPoFecﬁarég 5?F§gélfﬁdtﬁgtqpﬁ§‘§f§bﬁ 54%4% Uf%)jfb li kewi se
travel sSin the epeakiea Bireali o 6A) ejéctbl eatd qn-gyol di ng tool according

to one or nore of the preceding clains or in particular according
thereto, characterized in that the ejector pinis 15 coupled to the ejector

for to and6tr0_ﬁQY@H@EBn~§OlB@LSCEBBQ'g@bgkﬂgnbogb Acgordi ng, Lo gne or nore
of the preceding clains or in particular according thereto, characterized
in that slidingtheopbrepedtngnclaims or in particular according

thereto, characterized in that the ejector pin (16)

10 likewise travels in the ejection direction {A).

7. Injection-molding tool according to one or more of
the preceding claims or in particular according
thereto, characterized in that the ejector pin is

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

8. Injection-molding tool according to one or more of
the preceding claims or in particular according
thereto, characterized in that sliding tool portion

20 {(11) is constrained on a guide part {12}, which

cdefines a sloping guide.

9. Injection-melding tool according to one or more of
the preceding claims or in particular according
25 thereto, 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, 5).

30 10. Injection-molding tool according to one or more of
the preceding claims or in particular according
thereto, characterized in that a plurality of

sliding tool portions {11} are distributed



20 (11) is constrained on a guide part (12), which defines a sloping
guide. 9. Injection-nolding tool according to one or nore of the preceding
clainms or in particular according 25 thereto, 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, 5). 30 10. Injection-nolding tléol according to one or nore of the
preceding clains or in particular according thereto, characterized in that
a plurality of SFFHMAGTEHSI gdmt iord (FEBP%ite T Sthr byttt fudinal
circunferential by with respegintothed qngitydinal s ceptral axis (M of the
tool core (3, 5).



