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i nvention heat ed needl e shut-off nozzle for injection noulding
nachlnes)m“m“m“mmummwgn moul ds or for hot runner systens. There are known
needl e shut - of; 8&922 es in which nechanical) pneumatic or hydraulic drive

nmeans are prOV| d for noving the shut4off needle in the axial direction of
opening or closing. Wth such nozzles, which have a nelt-entry face

connect j ection-noul di ng machine and a melt-exit face at the
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i nventi C re a heated needl e shut-off nozzle of the
above-s%@%1$|§po §9%2%§ that unilateral |oad on the ~ ~~J UN 2003 2

needl e by th8u¢h detoursnare disadvanthorousdbenadse e bigh dnjesidonmyessundse
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provi desh@ daeatrréddnead ehshuhi tfferabdzzhaes faet omjteetned@les. Thus implies
considerable wear in the region of the needlie guide means within the nozzle
body as well as at the seat of the shut-off means, which seat is formed by
the front end of the needle and the mating nozzle mouth.

Besides that, such needle shut-off nozzles can be manufactured only
with great expenses for machinery and can be heated uniformly only by high
energy consumption.

Furthermore, the known nozzles with the aforementioned detour imply
increased pressure loss.

These are reasons for detrimental effects upon the quality of the
injection moulded articles. An other disadvantage of the known nozzles
results from their larde size which considerably restricts their
applications.

The problem underiying the invention is to configure a heated needle
shut-off nozzle of the above-specified type so that unilateral load on the



nmoul di ng machi nes, for injection noulds or for hot-runner Sy5teﬁFM WH?N 2@03
the hot-runner section connecting a manifold or a nozzle of a nachine

the nmoul d nest is conposed of two portions and wherein the first portion
whi ch faces a hot-runner manifold or a nozzle of a machine is fornmed at the
end facing the portion by a basically Eylindrical tubul ar body in which a
fl ow channel is configured, wherein on“the outer dianeter of the tubular
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portion 14. Portion 12 is formed by a substantlally cylindrical tube body
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in Figure 2 % t he
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movement between the portions 12, 14. The sleeve 22 is provided on one end with means 21

suitable for cooperating with drive means (not shown) which are capable of moving the sleeve in
the axial direction and will be described below. The opposite end of the sleeve 22 is joined with
a shut-off needle 24.



The peculiar feature of this arrangenent is made obvi ous by thi'ls Zm’euNrZOUS
nanely to provide an inner heater at the portion 12 which is free of a

shut -of f needl e and an outer heater in the region of the portion 14 the
Interior of which is occupied by the shut-off needle 24) whereby the

i ndi spensabl e cylindrical outer surfacgs-are forned and are avail able. The
particul ar design of the various heater elenents is not considered within
the present description as they are not an object of the invention. One can
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for exagpl &) hr O GERIAN PAYENE fcdd 45200 3861 RR 8¢ ATL, X\l beghe

el enent ave been I ca 1 on

Publ i ¢ shebeffimmedis2Udnt2dhe shud- GfﬂJPNSQU(OB -4 At its end far fromthe
shut - of f needl ery the gf pect dr neunatic
or mechani cal hdr ?gégerrlgi %hf%ﬁv\%@h hrbgl%g?désg@eEZZ’ﬁngaLth'gﬁnlb%g ?nth?he axi al
di recti 88 H®nr bhder the cl osi ng and openi ng novenents of the shut-off

geedl e 24 commerbnt mztxheféllne@viy aFlsQl!»k{tﬁn&aShQVS\@ylanHBﬁaﬁl @@1{)@ ?adpfsot he

esign o u re i kew se, t he sul t.in ween

porti on§:’L cf) %151%‘" CB%'HB 43‘2 fjloﬁl ﬁ" e%l)t(fl“ 1?ﬁ gBE)OV1398| | PSSR ;]E]w de
sl eeve :BZglltmﬂngtrmt slexvst 2Dris huwirded 3tb nnbve)nghvalmg fah;danen eont ¢heoudebol t 36

i V1 N9l GARICR RO BE RSy 3 1 A shBcReous 4ol od LS bRER 85 1T oM

shut - of nee ‘has a contour ront end of
t he por ipvd mzseﬂdmrfatshéomedfcbritél evitemt d e ten &nhéherﬁs@dndwmwtiqtdér di ng

to Figurgs szle@{?‘@ i3 coiHR cREAUR! &l R MREkNs28t Q%Tseﬂde% bﬁ'%vﬁhr‘dd% ﬂ&@tﬂﬂ; end 82

fl |
ot - undBl GUEHY SR TABSRElE &b Atnktrad cinap TR He Ebmddpnedantelbn o

hot - runner s@agi ftirmwnusatnngeraﬂ af etheehdt-ranmers ybst iant 1 @l ilsy a pricadedesmined
extent a i t I h S | ocal ,qve i ng nor
must ¢ naPRH® §EARRE Syiesh P O HAEicPmor Rk Fy B4Nbs B BB TFL 1R e Bkar €
shut - of fshibofif eneedd er 2 ,ngnd ©ft bke isheeret Rdn it is al so very inportant that

|t Ee\/\;]rlgmal)rt | f2§'l s‘é)o‘?ﬁovghoﬁneé(l“eﬁﬁdl @hgitee‘%aEFéHe%e@b ‘é‘?‘!r&‘r?ge'd”m r“t"enH%‘;Ell' on

pr obl enﬁoé‘s%‘@él H"t dhevharigrdRi prp ar Beafiesce Lament qﬂuﬁf‘ﬁ]é}s)‘"g h@@e%‘ﬂéf’"b‘s“ ‘no
over heatthfg nfaRe § & i6@0 @Ae Wast bej d¥aads tBé)irﬁ@hticﬁu' aarhemyl to taheam (as in

t he enbadi t of F| res 4 and 5> e 1 ydrauI| neumati c
bi st o CBNERIsheREesoElingGt drCRin et BAGaSRbIndoRE So3E ! R ol At B e
section(&0gar 857 |wddsdoumshed'eeraehmmtsngpnmalariahnen diameterpl(ates, 44) widhoutn
housi ”9 égtetrhg'i&ndnf‘tsﬁrﬁ%b%%%ré&rﬁg@{’er?ﬁ't'i'ngs"VbaN‘tB&Pe a?@%}t%’r Jhd”' the form

of a al s 52.
Pi st on 5opwibtee eV BN CAT 1PUaF RS 819ngdrtl Ghnthe tsﬂee\tﬁb@ﬂt F@h?eo‘iu@ﬁﬁthﬁf

and operi Ngh g fwﬁhQ §5ut1n ff needle. Only a srrall anount of heat passes to

t he outside rou r el enent this way
the enci osi nd TBrPERd s eaﬁmpaﬁ%‘?g SofBHen et PaBE P By sy I mcter
and par tnezmjrmr,l panteligi to peavize amnmner rhebber \adl yha:cporﬂo'ﬁm& whdshais free

par ticul,grl yf avaus ﬁpédﬁg %ﬁoe% Olker ﬂ?ﬁgﬂawggggg%@ th‘fhédx%?wdrmc%' ife.

Portlon 4 |'s surroun

bet ween theiel nder taronf and chhis oreepiedshy thpi shufeaffeneed endAt vdeuply liéefor med

by a heqhgfspeRsimle @jﬂﬂn*ﬂ?iédlkéutdrn shP@.cBTDAY FBFedObndiagl! A i4and SThd he
heat er el emenﬁ| 28 Iiﬂf% ure ccor dance th the sta of tf}ﬁ art,
e.g.) aPebtiuAyr tdss % r”Prﬁ?PUApE teat ¢ e’ d sopeh CPB? e thin
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heat er - cgér,gi&lt'%orat\@sgg %epﬁz%gﬂeaﬂplﬂgg&?r{ggﬂ%rV\%@g‘?éﬁ?n Iﬁﬁ(ﬁ% 'efsoﬁut of f
needl e Pyblist fngresdjonl 86, 4Q #20he position in which the nozzle is open and
melt can flowinto the m)uld nest, the shape of the free end of the heater
element 28 illustrated in Figures 4 and 5 has two inportant advantages. The
front face 56 of the heater-conductor in the formof a segnent of a sphere
makes it possible that, upon retracting the shut-off needl e (opening>) the
melt can readily deviate through ports 58 in an advantageous fl ow pattern)
on the one hand) and) on the other hand) the surface .is enlarged at the
sane tinme to transmt sufficient heat into the neighbouring face 56. The
cone-like enlargenent 62 between the segnent of the sphere and the
cylindrical part of the heater-conductor 28 guides the nelt in an

advant ageous flow pattermthrough the ports 58 into the second portion 14.



Figure 6 shows the detail A of Figure 4 on an enlarged scale. It‘] %WNIYUUS
-the scope of the invention to provide a circunferential groove on 't
illustrated outer casing 64 of the portion's 12 outer surface, particularly
near the end 43, 66 of portion 12) with the groove having a packi ng washer
70.° Furthernore) near the upper end 7240f portion 14 a seal 74 may be
arranged in a matching recess 68. But such seals are state of the art and,
hence) they are not described here in detail. In an other preferred
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components, such as the piston and the cylinder, and particularly their
seals, remain relatively cool. This has a particularly favourable effect on



di aneter of the first portion is equal to, or larger than, theqimngr
di aneter of the second portion and wherein, between the point QJPWﬂJQLZDQg

shut-off needle is connected and the free end of the sleeve, the sleeve
joining the two portions has a |ongitudinal section of reduced di aneter
such that the sleeve with the outer digneter of the |ongitudinal section is
supported in the second portion for axial sliding and that the sl eeve
section of increased dianmeter encloses the first portion in axially sliding
f ashi onthdir Thevireal . nemﬁteoshlultmfsfurnmlee ac@os thavg 54; angedyee of the
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Iston is
supportéﬂ“?'@fﬁowd\}\ﬁt‘fﬂpﬁ"hn@yl ﬂ’pﬁj@‘lp?t can readi?y deviate through ports 58 in

an advantageous flow pattern, on the one hand, and, on the other hand, the
surface is enlarged at the same time to transmit sufficient heat into the
neighbouring face 56. The cone-1ike enlargement 62 between the segment of
the sphere and the cylindrical part of the heater-conductor 28 guides the
melt in an advantageous flow patterm through the ports 58 into the second
portion 14,

Figure 6 shows the detail A of Figure 4 on an enlarged scale.

It 1s within the scope of the invention to provide a circumferential
groove on the iliustrated outer casing 64 of the portion's 12 outer surface,
particularly near the end 43, 66 of portion 12, with the groove having a
packing washer 70. Furthermore, near the upper end 72 of portion 14 a seal
74 may be arranged in a matching recess 68. But such seals are state of the
art and, hence, they are not described here in detail.

In an other preferred embodiment of the invention, there are no
special seals between the movable sleeve 22 and the fixed sections 12, 14.
There one takes advantage of the fact that the melt solidifies at all times



12. The heated needl e shut-off nozzle according to daim 10, whirRif{} bp?qga
front free end of the central heater neans has a cone-Ili ke enl argenen
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cal ca] cal] cal GRa] £ @4 {35868 a1 in the gap region formed between the
portion 14 and the sleeve 22. The same action principle is used. Melt will
enter into this gap and solidify. When the shut-off needle 1s urged into
the shut-off position, the melt is forced back through the ports 58. The
solidified layer, which is used for sealing, remains in the cooler areas of
portion 14.
Figure 7 shows an embodiment without a gap between the portions 12,
14. There the diameter of the sleeve 22 is reduced at its end 78 facing
the shut-off needle 24. In this way the diameter of the second portion 14
can be reduced, whereby it is possible to maintain small distances between
the nests in the case of multiple moulds, i.e., when a number of hot-runner
sections 10 receive material from a single manifold. There is no gap S1 in
this embodiment but the sleeve's 22 diameters, which match sections 12, 14,
facilitate sealing towards portions 12, 14. Apart from this
differentiating feature, the design according to Figure 7 is at its
functional points the same as in the previously described embodiments.
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10 wherein on the outer diameter of the tubular body there is movably and sealingly guided a sleeve
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the sleeve is coupled to drive means at its free outwards pointing end and to a shut-off needle at
its end pointing into the flow channel.

2. The heated needle shut-off nozzle according to Claim 1, wherein the facing
ends of the first and the second portion have diameters such that there results an annular gap in
which the sleeve is sealingly and axially movably arranged.

3. The heated needle shut-off nozzle according to Claim 1 or 2, wherein the outer
diameter of the first portion is equal to, or larger than, the inner diameter of the second portion
and wherein, between the point at which the shut-off needle is connected and the free end of the
sleeve, the sleeve joining the two portions has a longitudinal section of reduced diameter such
that the sleeve with the outer diameter of the longitudinal section is supported in the second
portion for axial sliding and that the sleeve section of increased diameter encloses the first
portion in axially sliding fashion.

4. The heated needle shut-off nozzle according to any one of the preceding
claims, wherein the first portion is provided with central heater means so that an annulus-shaped
flow channel is formed.

5. The heated needle shut-off nozzle according to any one of the preceding
claims, wherein the second portion is surrounded by peripheral heater means enclosing the same
from the outside.

6. The heated needle shut-off nozzle according to any one of the preceding
claims, wherein the flow channel of the hot-runner section is over its entire length substantially
symmetric to the common axis of the first and second portions and the shut-off needle and the
sleeve.

7. The heated needle shut-off nozzle according to any one of the preceding
claims, wherein at its end far from the shut-off needle, the sleeve is connected to hydraulic,
pneumatic or mechanical drive means which act on the sleeve, move the sleeve axially, and in
this way cause the shut-off and opening movement of the shut-off needle connected to the

sleeve.
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integral with piston means and the piston is supported to move within a cylinder.

12. The heated needle shut-off nozzle according to Claim 10, wherein the front
free end of the central heater means has a cone-like enlargement.

13. The heated needle shut-off nozzle according to Claim 12, wherein the front
face of the central heater means has a surface area larger than the cross section in its shaft-shaped
part and wherein it has specifically the form of a segment of a sphere.

14. The heated needle shut-off nozzle according to any one of the preceding
claims, wherein the first portion is provided with a blade-like edge in the region of the front face
area of its outer casing.

15. The heated needle shut-off nozzle according to any one of the preceding
claims, wherein in the outer casing of the first portion near its end there is formed a
circumferential groove which forms relatively elastic packing washers.

16. The heated needle shut-off nozzle according to Claim 15, wherein in the region
of the second portion’s end facing the first portion, there is arranged a seal which is configured
in accordance with Claim 15 but cooperates with the outer diameter of the sleeve.

17. The heated needle shut-off nozzle according to Claim 1, wherein the annular
gap is filled by the sleeve having at least one bore through which a bolt extends, with the bolt

drivingly connecting piston means with the sleeve.



