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| NJECTI ON MOULDI NG NOZZLE AND TI P THEREFOR Fi el d of
the I nvention The present invention relates to nozzles
wo e007i1zg4exct i on nmoul di ng of plastic, and in pare@DNEZz107/000094
but not exclusively, to a "ho{ runner"” type of nozzle.
Background of the Invention In "hot runner" style
i njection noulding, the plastic flows into a nould
through a heated nozzle. The plastic flows through a
tip, whi chINNEGHONMOULDINGNGOZZE ANDTIR THEREFARgh| y
thermal |y conductive material such as beryllium
copper. The tip is typically positioned relative to
Fieddhef thetlavertiani ng of the noul d by a | ocating neans such
as a locating nut. The nut is often nade froma
material which has relatively poor thernal
conductivity such as titanium in order to insulate
The peesentgnvengien reletesrtunerziepferdairctianepyiding of piasticz lagd in particular,
have a nunber of di sadvantages. Many nozzl es of the
butgot gxcligively, 4 8 ehatimennesriyes at nazaleof the plastic within
" the nozzle to a peak nany tens of degrees higher than
the optimuminjection tenperature in order to ensure
that it exits the nozzle at around the correct
Backgroundofithe Invantiomay be particul arly undesirabl e when
nodern conposite plastics are used, as sonme of these
materials may have a rel atively narrow range of
tenperatures (i.e. "operating w ndow') w thin which
In “hptrupners styte inieetjen meuldiag, the plastio lawsipto & Epulsierough@ heated
tenperature of the nozzles of the prior art is
nozaien| Ther piastigrilews drorah B &g, which isdepically resda fram arfalativehehighly
tenperature of the plastic exiting the nozzle is
theqinallyi apnductive materinl suelyes reryllivrarpeppert Jihe tipds tytcatinpositioned
wWithin the nozzles of the prior art has traditionally
relajiveio the gpteeapening of the mould by a locating means such-as a locating nut. The nut

is often made from a material which has relatively poor thermal conductivity such as titanium,

in order to insulate the tip from the mouid.
Preéent designs of nozzles have a number of disadvantages.

Many nozzles of the prior art raise the temperature of the plastic within the nozzle to a peak
many tens of degrees higher than the optimum _injection temperature-in orde_r to ensure that it
exits the nozzle at around the correct temperature. This may be particularly undesirable
when hodérn combosite plastics are used, as somé of these materials may have a relatively
narrow range of temperatures (i.e. “operating Window”) within which the plastic stays molten,

bth does not degrade.

The temperature of the nozzles of the prior art is monitored and controlled in order to ensure

that the temperature of the plastic exiting the nozzle is within a required range.
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that the position of the sensor taking this
nmeasur enent has been critical in order to achieve a

WO eprasaEn ati ve neasurenent. Object of the | nveeit/Nazor/000094
is an object of the present invention to provide an

i njection nmoul ding nozzle which will overcone or
anel i orate at | east one problem of nozzles of the
prior art, or at |east one which will provide a useful

The tempeeature variption \G'B]I@Hlegi@ﬂe‘e‘ eétherprienait bas tpditionsally @ﬁen so great
apparent fromthe foll ow ng description. Summary
that the pogiliem of tha serb Mﬁ'ﬂ&gthtsdnﬁﬁé"qu?@thaé gaR C&*ﬁ?b@tor@ﬁf to achieve a
the present invention there is provided an injection
reprasgni@tiveymeppure®entan i nj ecti on noul di ng nozzl e
assenbly, the tip including; An inlet at a first end,
An outlet at a second end, A flow path between the
inlet and the outlet, A first portion adjacent to the
Objecct of therJaventiahg a first diameter, A second portion
adj acent to the second end having a second di aneter,
And a central portion between the first and second
portlons the central portion having a dianmeter that
It isj an @i@épé?hetnﬁ%ﬁ?nt ineentionde PRvidecanciniestien Geuldingmogeigvhich will
t he second di aneter . Preferabl y an external surface of .
over¢pme erameliorge ot legst ane rreklem il azzies efithe Arienark opal least one which
surface of a nozzle body to which the tip is to be
will pEgvideca weefulrshefcer abl y the first portion of the tip is
adapted to connect to a nozzle body.

Further objects of the invention will become apparent from the following description.
Summary of the Invention

According to the first broad aspect of the present invention there is provided an injection
mouilding tip for an injection moulding nozzle assembly, the tip including;

e Aninlet at a first end,

e An outlet at a second end,

o A flow path between the inlet and the outlet,

o Afirst portion adjacent to the first end having a first diameter,

e A second portion adjacent-to the secbnd end having a second diameter,

e And a central portion between the first and second portions, the central portion having

a diameter that is greater than the first diameter and greater than the second

diameter.
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Preferably the second portion of the tip is adapted to

be connected to a | ocating neans for |ocating the
woomwzhes4assenbly relative to a noul d. Pref er abb@T/NEZ07/000094

flow path is provided by a tip |liner which may

conprise an integral part of the tip, or which may

conprise a separable conponent fromthe tip.

Preferably the first and second portions each include
Preferablytasraxtgrnaliaudace ofthe centeah portion és eantinuauscwithsan exder@a! surface of

froma highly thermally conductive material such as
a noazly bpdy e whiphpthe, tipge tabeegyinegtedher mal | y conducti ve

carbide material. Preferably the | ocating neans

conprises a material having a significantly |ower

thermal conductivity than the material of the tip.
Praferablythefingt poréiom ofzthe dip ivedapteshtorconeect fo anpzzie Apdhavi ng

a significantly | ower thermal conductivity than the

tip. According to a second broad aspect of the

invention there is provided an injection nmoulding tip
Prefeyiablyiihe sgcandipegionslithe tinyis @dapted to beeonregtegdp @docating means for

constructed froma highly thermally conductive
locatingcthe abzzle agsembly (aiativg;to amduld.-st portion for

connection to the nozzle body, A second portion for

connection to a | ocating neans, A central portion

di sposed between the first and second portions, the
Prefenaplydhe fiow paidiris Repvided bare tipdiner which ey eampriag @ptirtegrabpart of the

contact a heating neans. Preferably the tip conprises
tip,ear whichsnay compriset heepasabie corapenest framibetiv.e assenbly

with which it is connected in use. Preferably the tip

may include a sleeve and a tip |iner provided inside

the sl eeve, the tip Iiner
Preferably the first and second portions each include an external thread.

Preferably the tip is constructed from a highly thermally conductive material such as beryllium

copper, or a highly thermally conductive carbide material.

Preferably the locating means comprises a material having a significantly lower thermal

conductivity than the material of the tip.

Preferably the nozzle body comprises a material having a significantly lower thermal

conductivity than the tip.

According to a second broad aspect of't.he invention there is provided an injection moulding
tip for an injecting moulding nozzle, the tip being constructed from a highly thermalily
conductive material, and including;

e A first portion for connection to the nozzle body,

e A second portion for connection to a locating means,
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defining a flow path, wherein the sleeve conprises at
| east 14% of the total mass of a nozzle assenbly with
wowkioch234e8 i s connected in use. Preferably the BCENZEIOT/800094
substantially double the massgof the tip |iner.
Preferably the central portion of the tip conprises at
| east substantially 50% of the total mass of the tip
"excluding the tip liner. According to a further broad
as pécentsal portionpslisposed betweentthefirst ard secopd pediehsidbe egntral portion
i njection nmoul ding nozzle including; A.nozzle body;
a t haviagiapeddrmabsurface\adapied to pontad ahadjing means.i p
having an inlet, an outlet, a fluid fl ow path between
the inlet and the outlet, a shank portion between the
inlet and the outlet, and an external surface of the
Praferably thetip comprises @) leagh21% of the totahmass ofza hegxie angembly with which it
neans. Preferably the shank portion includes a sl eeve,

is connecte@in user f ace of whi ch provi des the external

surface of the shank portion which is adapted to

contact the heating neans, and a tip |iner provided

within the sleeve in which the flow path is
Preferablydeeiti;Pmaf dnclisie\s sleéne aridetiplines providedtinside thetsteavarsthe tip liner

contact with the tip Iiner between the inlet and said '
definind 2 flew pathewbereirethe sieexée cpmblisest #deast p4%hof the thtahmass of a nozzle

thermal conductivity. Preferably the sleeve has a high
assemhinwith wbist itds cennegtedm eb@rably, the tip liner has a

hi gh thermal conductivity. Preferably the nozzle

i ncludes a heating neans in contact with the outer

surface of the _ ,
Preferably the sleeve is substantially double the mass of the tip liner.

Preferably the central portion of the tip comprises at least substantially 50% of the total mass

of the tip excluding the 'tip liner.

According to a further broad aspect of the present invention there is provided an injection
moulding nozzle including;
e A nozzle body;
e atip adapted for provision on the body, the tip having an inlet, an outlet, a fluid flow
path between the inlet and the outlet, a shank portion between the inlet and the
outlet, and an external surface of the shank portion being adapted to contact a

heating means.

Preferably the shank portion inclUdes a sleeve, an outer surface of which provides the
external surface of the shank portion which is adapted to contact the heating means, and a

tip liner provided within the sleeve in which the flow path is provided.
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sl eeve. Preferably, the nozzle includes a cover or

housi ng and the heating neans is attached to or
WO adoegeabks wi t h sai d cover or housing. PreferabbP@r/Nzimw7/000094

sl eeve has a thermal conductiyity of at |east three

times that of the housing and/or nozzle body, and nore

preferably at |east five tines that of the housing

and/ or nozzl e body. Preferably, the nozzle may include
PreferaBlythr Slaeng isin intimate thegnalnentast wih éhedtin lingr He%(ah the inlet and

extendi ng between the inlet and the outlet, wherein in
saigigblepRleos et s positioned such that the outlet is in

fluid conmunication with the inlet of the tip.

Preferably, the tip may be constructed from beryllium

cop Preferably, the sl eeve may be constructed from
Preé%‘?B'Nlth%Hﬁ’ bappbighphermal egndyctivithe tip |iner may be

constructed froma carbi de having a thernal

conductivity approxi mately equal to that of the

| eeve. Preferably the sleeve extends substantially

Prqfq{gbld,t@q slaeve hastBigh ther@al sanductyfy out | et of the

el ongate tip.- Preferably the tip has a first end

adapted for disposal internally of the body and a

second end adapted for disposal internally of the
Prefeyablyi thg tirdinpshass Righ thepngl qordudivieve has a first end

adapted for disposal internally of the body and a

second end adapted for disposal internally of the

| ocati ng neans. According to a further aspect of the
Prefgrabiy rﬁ'i‘e NORAEHDFIudes %B?@'“Eé“?ﬁ’@\}” aeract VB@CTBE pyter gyrface of the

i nj ection noul di ng nozzle assenbly, the body including
slegv& i rst end provided with an inlet, a second

Preferably, the nozzle includes a cover or housing and the heating means is attached to or

integral with ‘said cover or housing.

Preferably, the sleeve has a thermal conductivity of at least three times that of the housing
and/or nozzle body, and more preferably at least five times that of the housing and/or nozzle
body.

Preferably, the nozzle may include a body having an inlet, an outlet and a fluid path
extending between the inlet and the outlet, wherein in use the body is positioned such that
the outlet is in fluid communication with the inlet of the tip.

Preferably, the tip may be constructed from beryllium copper.

Preferably, the sleeve may be constructed from beryllium copper.
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end provided with an outlet and a fl ow path between

the inlet and outlet, the body further including a
WO b@ngzs4porti on at or adjacent the first end, BCENZ7/000094

portion extendi ng between thesfl ange portion and the

second end, and a substantially annul ar nmenber

provi ded on the shank portion and adapted to engage a

heat er neans of the injection noul ding nozzle when in
Preferably Hhe tip lingn may bé conrgitistedritomug cgrbideriaving anbeeal cogductivity

provided with an internal annular rebate adapted to
aparpximgigly equabtatbat efitherglaeve. Preferably, the

substantially annul ar nmenber is nmanufactured from a

different material to the rest of the nozzle body.

According to a further aspect of the present invention
Preferably thecsleene extendsisvgstaotially éhe disignes, betwaes thesinigh anchpytiet of the

as herein described with reference to the acconpanying
elopgajeties. Furt her aspects of this invention, which

shoul d be considered at all as novel aspects, wll

beconme apparent fromthe follow ng description given

by way of exanple of possible enbodi nents thereof and
Preferabliithentin lrasea Bist end adapierbfor dispegal interpalfy-afyhegody and a second end

dramﬁngs. Brief Description of the Figures Figure 1 Is
adaptey igedispesal tterpallyf iheclogatingrmaeans- t o one enbodi nent of

the present invention. Figure 2 Is a cross section of

the nozzle shown in Figure 1 through plane A-A. Figure

3 1s a diagrammatic illustration of a part of Figure
Preferabll dhve sleevechas 7 firsthendadaptad far dispesaliintagpaliyeh thecbady g a second

section of an alternative enbodi nent of a tip

enchadapiter fegdisBosah intgrnallyegfthe legatingmaeans.

According to a further aspect of the present invention there is provided. a body for an injection
moulding nozzle assembly, the body including a first end provided with an inlet, a second
end provided with an outlet and a flow path between the inlet and outlet, the body further
including a flange portion at or adjacent the first end, a shank portion extending between the

flange portion and the second end, and a substantially annular member provided on the

~ shank portion and adapted to engage a heater means of the injection moulding nozzle when

in use.

Preferably, the substantially annular member is provided with an internal annular rebate
adapted to fit over the heater means.
Preferably, the substantially annular member is manufactured from a different material to the

rest of the nozzle body.

According to a further aspect of the present invention an injection moulding nozzle is

provided substantially as herein described with reference to the accompanying figures.
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Figure 5 Is an enlarged di agrammatic cross section of

a sleeve of the tip of Figure 4 . Figure 6 Is a
wa@emsd2ymexti on of an upper portion of a nozzl ePd@Dng2007/000094

according to one enbodi ment of the present invention.

Best Mbde for Perform ng the Invention Were reference

is made to materials herein, those references are to

be understood as including alloys of the materials

having simlar properties. The term"thermal

conducti vit Is used in the sense of heat transferred
Furagr asgects ef %@tlg\fen@pn Whieghyshoulg @gcmd%at@l as novel aspects, will

tenperature difference, e.g. WnK. Referring first to
bemr@%aeoalerarﬁ@nytheéwlqwﬂ]geéqscanﬂmvem ywaefaxample of possible

gen_eralsv% referenced 100. The nozzle 100 includes a .
empedipnentsinergobandhinnrhigh refarergeds masigde ther anepePaRying dranings.

path between an inlet 2a and an outlet 2b. An el ongate

tip, generally referenced 3, is positioned adjacent

the body 1. The tip 3 includes a tip liner 3a with a
Brigh Baseniption eftheFigNres providing a fluid path between

an inlet 4a and at |east one outlet 4b. The nozzle 100

has a housing or cover 5 which is preferably attached

to or integral with a heating nmeans such an el ectri cal .
Fighreehrent  [Srside Migwrpf a npzgletgcgordingdo gne grbgdimani of the present

a nould gate, by a | ocating nmeans such as a | ocating

nut 6 whiYeNt@Rgages with a sl eeve 8. Wen in the

correct position the inlet 4a of the tip 3

substantially aligns with the outlet 2b of the body,

so that, in use, nolten plastic is able to flow froma
Figee? f ol dlso? crﬁﬁ%ﬁ?—%lenﬁétmr@zelﬁ@hownwﬁpurethﬁhm Riane A-A.

channels 2 and 4, and then into a nould (not shown)

via the one or nore outlet apertures 4b provided in

the tip 3 and gate 10. In the enbodi ment shown two
Figyra 3 et aﬁeﬁ glgg@@m@cal}t@trag%of a part of Figure 2, showing heat flow.

Figure 4 Is a diagrammatic cross section of an alternative embodiment of a tip

according to the present invention.
Figure 5 . Is an enlarged diagrammatic cross section of a sleeve of the tip of Figure 4.

Figure 6 Is a cross-section of an upper portion of a nozzle body according to one

embodiment of the present invention.
Best Mode for Performihg the Invention

Where reference is made to materials herein, those references are to be understood as

including alloys of the materials having similar properties.
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The sleeve 8 is provided between the tip Iiner 3a and
the heating neans. |In another enbodi nent of the
WO pwenti4es the sleeve 8 and tip liner are int ePCENEI007/000094
formed (i.e. the tip is cast @or otherwise formed with
the sleeve 8 and liner 3a as integral parts thereof),
or the tip liner 3a is connected to the sleeve 8 such
that the sleeve 8 and the tip |iner 3a conprise a
Thestery | “themmalicondudtivity” isisedin ¢hepsenss iohheatriranateged @eesai@re meter of
fit). The sleeve 8 is in intimate thermal contact with
surfage aregparidegreedamaaceture diffeeecEnggn®AnK, and is
preferably in contact with the tip liner 3a for
substantially the majority, or all of the length of
the shank of the tip liner 3a i.e. thatelongate part
Referringtfisstite Figureréanad 2, anipisction mauldingnzaleds gemrsalivireterenrgd 100.
and the outlet aperture(s) 4b. In a preferred
enbodi nent the sleeve 8 has external threads to engage
one end of the sleeve with the body 1 and the other
Thepeizzig 109 ineladesor Bedhhwitk arbarnel @ thergthreughayrewding a fluid path
internally into the body at one end and the |ocating
betyeeman ideti2acandiancutiehep. Amelopgateip, generally refegariced d, igpositioned
a separate conponent fromthe tip liner 3a, may also
adjacenhihe kad 1t i Thediprkinglugissea tip linerdapwithya ghanmgb4 Hiesetheugh providing
and the tip liner 3a are nade froma material which
a flyid path brtyeen arinlel 4acnd@tileasioneoutiel/fh.cal | y bei ng
hi gher than the body and the locating neans 6 . In a
preferred enbodinent the tip liner 3a may be nade frOm
a carbide having a high thermal conductivity ﬁ
The nezzlea] 00chascukeUsing §F coveri S which is praterakly attrohed te grnmtegral with a
cooper, or be made from beryl|ium copper, or such
heagipg sieassisuemar elesiricalielemerd (1e shawah the timdiscaligred relative to a
in the art to have simlar thermal properties). Thus
mokd gate, by adecabing maans gueheas a fagating @Uflss,W@@'mgﬂga.Q?ﬁéﬂthfaf gegve 8.
materials that are at |east approximately three to
five times nore thermally conductive than the body of
the nozzl e and/or the housing. In one enbodi nent the
When éncthe cgrraetositien theniflet 42pf thp dipSugubstantially aligns with the outlet 2b of

the body, so that, in use, molten plastic is able to flow from a manifold or machine nozzle (not
shown), through the channels 2 and 4, and then into a mould (not shown) via the one or
more outlet apertures 4b provided in.the tip 3 and gate 10. In the embodiment shown two

outlet apertures 4b are used.

The sleeve 8 is provided between the tip liner 3a and the heating means. In another
embodiment of the invention the sieeve 8 and tip liner are integrally formed (i.e. the tip is cast
or otherwise formed with the sleeve 8 and liner 3a as integral parts thereof), or the tip liner 3a
is connected to the sleeve 8 such that the sleeve 8 and the tip liner 3a comprise a single
article (for example by using an interference fit). The sleeve 8 is in intimate thermal contact
with the tip liner 3a and the hea;cing means, and is preferably in contact with the tip liner 3a

for substantially the majority, or all of the length of the shank of the tip liner 3a i.e. that
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which the tip liner 3a is disposed, and has at |east a
central cylindrical external surface of greater
wale@natrEes t han the ends, the central cylindri cBET/NZ2007/000094
surface being provided for ingimte thermal contact
with the heating neans. Therefore, the tip 3 has first
and second portions of reduced di aneter adjacent to
the inlet and outlet respectively, and a central
elopgateipar abths; tipdinen da gulestantialle betiepe thecibiet 42 aad thecoutlet aperture(s)
heati ng nmeans. The sleeve 8 is preferably manufactured
4bs froarPigieriad erapadipppidhe sleevq @ hag exemakiveads|te eRgags ongl end of the
as may be known to those skilled in the art to have a
slengﬂatheoboduétar@rthe ethergnd with thedleeatingymeansf sp tathit exends
or hi gher gl eld tenperature. In one enbodi nent both
interpallydntedhe badidatiane endrasd theylpcatinarmerns atdhe ethebenst. Theesleeve 8, if
- heat is applied to the tip 3 through the |arger
prayidgrhes & separate spmpefant samdhe fip bneg|3@em@y alwrrataﬂbﬁhettlﬁa?ﬂelaﬂve to
heat being applied at either end of the tip 3. This
therhagiysl. t hat heat | oss through to the nould is reduced
relative to nozzles in which the heating means extends
further towards the outlet of the nozzle. However, as
can be seen with reference to figure 3, the high
The gleevaf 366 theutin ingr 89 aps made frameeipategiabwhiehhana %pgﬁuﬁhermal
ortion of the heat absorbed by the sleeve 8 from

| corth@P ivivatypisalnkeing higberrthamtherhady @nd the lasating meansie  in apreferred

path 4 as shown by arrows 20, rather than flow ng
emﬁdlmhth@ linek3a may beanade feasm a satbidechaving.a Blgbélagrmal conductivity
~and/or locating unit. Because the liner 3a is also _
(i erariaTEet eanslctvity Sinilan toythet ofkepdiium Faaperar Spimade framberylium
is applied to the plastic within the flow path 4 al ong
CORREE & FUFh etheesiytaklegnateral as)istney 19 thosem‘életdulrp)tf@ FHhio f‘@ve similar
sufficient mass that it can act as a thernma
thermalerroesriies)t Hhus insat Igast prgsembpgimget tha é'Pr‘ﬁaFOf‘@HB‘éIéﬂ fripm materials
conpared to the plastic in the flow path 4. If

t he
that areyatieast rePreximatrly fressto fvertimaimere tharmalincensdictiyethan the body of
is nmonentarily cooler than the required tenperature
thet npzaletang/os thecRqusing. In one embodiment the sleeve 8 has a cylindrical aperture in
which the tip liner 3a is disposed, and has at least a central cylindrical external surface of
greater diameter than the ends, the central cylindrical surface being provided for intimate
thermal contact with the heating means. Therefore, the tip 3 has first and second portions of

reduced diameter adjacent to the inlet and outlet respectively, and a central portion of

increased diameter which contacts the heating means.

The sleeve 8 is preferably manufactured from beryllium copper or such other suitable
material as may be known to those skilled in the art to have a similar or better thermal
conductivity, and a similar or higher yield temperature. In one embodiment both the sleeve

and the liner may be made from carbide.



10

15

20

25

8 preferably retains sufficient energy that is able to
heat the plastic without a significant drop in the

wao eopeeyEttire of the tip 3. By providing the theeraz2op7/000094
conductive sleeve 8 and linerqga the tenperature of
the plastic wwthin the tip 3 may be kept nuch nore
constant than is possible with the nozzles of the
prior art. The applicant has found that in some

The:herids applied te the tirchthraugb\the lasgrridinmetengeantrat pertieneofithg sleeve 8,
may be so good, and the tenperatures _so even, that the

ratrméhan herat HRing iRePlasHal @ithereensi af thaytin Be This wmnattmﬁté!eeﬂoss through to
the plastic flowing through the nozzle is nmuch |ess

thegnould isgrdugegirelative tcnazeles Inwhigh thenkealing o1eans extends tugther towards
enbodi nents a sensor positioned on or adjacent to the

therreilet of ghereeaals. rigweyed \Asdandetsenp aithtrefeeenee 4e figuserdnthe high thermal
which is sufficiently indicative of the tenperature of

condyetivity £5 thesiegvetd allows @ higippronartion o thedpat akserbestby the sleeve 8
W thin the tip is not required. The | ocating neans

fromydlye h?ﬁtlngéﬂﬁﬁﬂsé@ flominte the plastiern thedlovepatle 4ragsbewn by arrows 20,
than the tip and nay, for exanple, be made from steel

rathgr than fawin hr¢whéb%éss Hrermaliecansactieqozaledogy and/pelogating unit.
heatso well to the tip liner 3a and flow path 4, it is

Begayise ralines Bpys alee pas &9turQ¢ from @l highdy @wusr ive ratefignheatds applied
mould with a | ocating neans having a relatively | ow

to the glastic within thecliqw paty 4 alengstopentiiederptienthe flawrpated.
conductive |l ocating nmeans may be used to assist in
di ssi pating the heat generated by shear as the plastic
| eaves the outlet aperture(s). Those skilled in the

Thetip 3\ief B sufficisghmass thabit ean achastaihernaliresapraic fhat iseit hana large
generated by shear is likely to require the use of a

thermael sapagitymemparesHiodie plasticia Iﬂéﬁ ﬂ%P;hg‘odﬁthﬁ tempg{Ature of the plastic
conductivity. Preferred enbodi ments of the invention

flowing thseughaths tip 3ds epmentaithcenalrittan thetrequiieed temperatuse ten the sleeve
the follow ng parameters: 1. tip including sleeve

8 pteéwﬁbiyg@télrﬁtsurfg@@t engygy thet isable f@m@t thetptashie withowa significant drop
37% of

in the t@mperature of the tip 3.

By providing the thermally conductive sleeve 8 and liner 3a the temperature of the plastic
within the tip 3 may be kept much more constant than is possible with the nozzles of the prior
art. The applicant has found that in some embodiments the heat flow from the heater to the
tip may be so good, and the temperatures so even, that the position of the sensor measuring
the temperature of the plastic flowing through the nozzle is much less critical than in the
nozzles of the prior art. In some embodiments a sensor positioned on or adjacent to the
heating means may provide a temperature measurement which is sufficiently indicative of the

temperature of the plastic within the tip that a sensor near or within the tip is not required.

The locating means may, if required, have a lower thermal conductivity than the tip and may,

for example, be made from steel or titanium. However, because the sleeve 8 transfers heat
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the total mass of injector 2. sleeve portion w thout
tip liner conprises at |east 14% (or preferably
whedaezid2d4% and 25% of the total mass of i njBCL/NZ2003000094
the sleeve is substantially dpuble the mass of the tip
liner. 4. the expanded central portion of the sleeve
is at | east approxinately 50% of the total mass of the
sl eeve. As anot her exa i njection assenblies
so welt tr e Hig liper 3awrnd flave nﬁdn it ifef)otigREeralienecsspy éninsulate the tip 3
havi ng the foll ow ng percentage by weight of the
from g EouIdWth,3 localingaRgans having Bestativaly law thesmalpondydivify. In some
14 - 25% (c) Tip Liner 6 - 12% (d) Nut 7 - 16%hose
embpdimests 3 mownawﬂvwlmaﬂa@ preaes fay bersedip assistds €'ﬁ¥'Pat'"9 the
I nvention provides an injection noul ding nozzle whic
heatgeneratag Q}’esheﬁb?%t?@cplﬁé'éﬂeqvﬁaﬂﬁ%meb@? s} h'@"%é&l('&?d in the art
~and the astic, and may thereby provide a re
W'”tfé?ﬁg@izﬁttg‘? EirquapStanGes in W?"Cf' the haah generatgdily; %ﬁ‘eﬁh'é hkely to require the
nozz|l e. The sl eeve conducts heat from an externa
usesefr g Igeatingfeeanswhich has fefatively goagtheppalj conductivity.er nal | y
of the body and the | ocating neans so that heat is
transferred efficiently to the tip and is not
di spat ched unnecessarily externally of the locatin
Pfﬁi%’éﬁi’semmfé?fﬂtﬁ RhthedRyentian may beconstrygtedhiniaceprdancawith one or more
enbodi ment of the tip is generally referenced 101. In
of the falowiAgRATIBRE’S he sl eeve 2 1 has a tapered end 22,
over which a locating nmeans such as a nut 23 with a
correspondi ngly tapered internal surface 24 is

1. tip including sleeve comprises at least 20% (or preferably between 20% and 37%) of

the total mass of injector

2. sleeve portion without tip liner comprises at least 14% (or preferably between 14%

and 25%) of the total mass of injector.
3. the sleeve is substantially double the mass of the tip liner.

4. the expanded central portion of the sleeve is at least approximately 50% of the total

mass of the sleeve.

As anéther example, injection assemblies according to the invention may include
components having the following percentage by weight of the overall nozzle assembly:
(a) Body | 45 -72%
(b)  Sleeve 14 - 25%
(c) Tip Liner 6-12%

(d)  Nut 7 -16%
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fastened in use. The locating nmeans 23 is preferably
fastened to the sleeve 2 1 by a suitable threaded
w@erriizaa2®5. The | ocating nmeans is preferably pemaziaoonooss
a material having a relativelq | ow coefficient of
t hermal expansion, for exanple steel. This neans that
the sleeve 2 1 is constrained fromexpanding in the
radi al direction, but sonme expansion in the axia
direction is possible. Expansion of the sleeve 2 1 in
the axial direction tends to cause the tapered end 22
Thase skilled §) eadt wibh aperepiatestsaldhe prasept ipuentiop pravides af inigction
the tip liner 3a by the tapered internal surface 24 of
motiging| negale iwhicheanerovidg impioyed hoatitransies hetwegnithmbhester and the
nolten plastic into the i-nterface between the tip
plastichand ggy dfrfebyerovide avedyced temaengiiroManiation of mee}éasévczwtbm the
and the |locating nmeans 23, is m nim sed, ardl ess of
nozzige ThstUeRVESONGUS Beatfiosnan e’éﬁﬂ’ﬁbﬁ“@fﬂ?@é”"?rﬁ'a%b@fth? tqPeafd projects
of thermal expansion between the conponents. Referrln? _
intefrally of therhaglyaad dhe lopating; meansaedhatdiaat isrirangfesredefficiently to the tip
sleeve 2 1 preferably has a central zone 27 of ,
andsigthet dispatahedunneeessanly exteinally of theslogatingmeansof t he
body of the nozzl'e (not shown). At the end of the
first portion 26 nearest the.end of the sleeve 2 1 is
a firstconpressible zone 28 having a reduced di aneter
r el Befevringtnext tedigwath an aligypativerembqdimert of fi1edin is geaerglly
of the first end portion 26, between the central zone
referencady! Qhdn thig amg%menbtﬁets@e% éhhaap tapared gRd 22, QYFF whigh a
sl eeve 21, is an extensible zone 30, also having
locating raeansciusinas armnut 28 with aecor r@SPm'@@h&apawedzraﬁ@aizsurfapﬁ @4is
conpressi bl e and extensible zones all ow the body of
fastened joyss efhedogating saash &g Imarletﬁra@nfa%qnedﬁe “‘sﬁﬁi%ﬁVGe?r" Ryra suitable
the central portion 29, thereby inproving the
threpdedPREi98 25f t he assenbly. Simlarly, the second end
portion 3 1 of the sleeve 2 1 has a second centra
zone 32

The locating means is preferably made from a material having a relatively low
coefficient of thermal expansion, for example steel. This means that the sleeve 21 is
constrained from exbanding in the radial direction, but some expansion in the axial direction.
is possible. Expansion of the sleeve 21 in the axial direction tends to cause the tapered end
22 of the sleeve to be pressed into closer contact with the tip liner 3a by the tapered internal
surface 24 of the locating means. In this way the penetration of molten plastic into the .
interface between the tip liner 3a and the sleeve 21, and between the sleeve 21 and the
locating means 23, is minimised, regardiess of the potentially significant differences in

coefficient of thermal expansion between the components.

Referring next to Figure 5, the first end portion 26 of the sleeve 21 preferably has a
central zone 27 of substantially the same diameter as interior of the body of the nozzle (not

shown). At the end of the first portion 26 nearest the end of the sleeve 21 is a first
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and a second conpressi ble zone 33 between the second
central zone 32 and the end of the sleeve 2 1. A
W@ emoneB4ext ensi bl e zone 34 is provided bet weenPtTaz2007/000094
central portion 29 and the serond central zone 32.
This allows the [ ocating neans to be fastened hard
agai nst the shoul der of the central portion 29.
Referring next to Figure 6, a preferred nozzle bod
corprrgsejble izang; 3k bavNg @ redced siaresienisiative tp thaicenisalzane ﬁém‘\t the
the nozz|e body 200 is provided with a shank portion
oprpsiteARd af thadrsiieng pestioa 28 priweeR hgCepBRAZ0HA 2§@natth%1enlarged
ad{ acent the inlet 2a. A substantially annular nenber
dianypter gantsM PRI A the sleue 2s isanseensitie zersmdd rlse having a reduced
~connected to the shank portion 35 underneath the
diameten glatyerie ithmceerdral Zone nn'[heaqom%ﬁ%'e grd pgem@p@paﬁ gliow the
ressed onto the shank port] but may
boqy e pezgledp berfastened base @oanekhe abw)@errﬂi;én%cqwral portion 29, thereby
connection. In sonme enbodi nents resistance wel di ng may
impsvings g stifnessiidha assgBbYnnul ar nenber 37 to the shank
portion 35. The annul ar nenber 37 is provided with an
internal annular rebate 38 so that it is able to slide
over the heater nmeans, as with the nozzle bodi es of
t heSlmllpdy, the secondsnd pgqunﬁgcpf the slegvedt hag a pecond central zone 32
appreci ate that by providing the annul ar menber 37 as
andya segoad o Pé%ﬁﬂ%?lé?ﬂe Fhketwaen the ssronmheastiabioneoi2 anskthe end of the
annul ar nmenber 37 is increase, as it is not necessary
sleg\e 271 SeGRRdAXtRNSHIe ZANGHI% S Brovisled befwasnghe &ﬁ%""ﬂ @PG'@H&? and the
steel which is usuallyused for nozzle bodies.
second samtr geRe Bhe ThiR @u%fr thedegabing oeapsimhiee f?étﬁﬁ‘?ﬁé‘?[ﬁ wmsf the
froma material with a relatively |ow thernal -
shouisden attheweptfal PoriaR 28 titanium in order to nininise
heat | oss. The separate annul ar nmenber 37 al so
facilitates creation of the internal annul ar rebate,

bot h _
Referring next to Figure 6, a preferred nozzle body design is generally referenced

200. In this embodiment the nozzle body 200 is provided with a shank portion 35 and a
radially extending flange portion 36 at or adjacent the inlet 2a. A substantially annular
member 37, which is manufactured as a separate component, is connected to the shank
portion 35 underneath the flange portion 36. The annular member 37 is preferably pressed
onto the shank pomon 35, but may also be connected by any suitable alternative means of
connection. In some embodiments resistance welding may be used to connect the annular
member 37 to the shank portion 35. The annular member 37 is provided with an internal -
annular rebate 38 so that it is able to siide over the heater means, as with the nozzle bodies

of the prior art.

Those skilled in the art will appreciate that by providing the annular member 37 as a separate

component the choice of material for the annular member 37 is increase, as it is not

necessary to make the annular member 37 out of the same hardened steel which is usually
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by allowi ng the conponent to be manufactured froma
nore easily machined material than that used for the
wo e®v/1zd428 he body, and by changi ng t he nat ure BET/NEB07/000094
machi ning step. In the nozzl eigodies of the prior art
a long, narrow annular slot is cut into the nozzle
body, whereas the annul ar nmenber 37 of the present
invention only requires the creation of an internal
usegHfRuneazle kasiigse 1a somA@MPodimentythecanpulanmember A7 Mpybe manufactured
foregoi ng description, reference has been nmade to
fromampterial Vﬂ%@'ﬁ'ﬁ?‘éf Iow thefnalronslugtivity.ieeich ag dtanjush in order to
havi ng known equi val ents then such equivalents are
minyaisgihgat Iag%r porated as if individually set forth.
Al though this invention has been descri bed by way of
exanple and with reference to possible enbodi nents
thereof, it is to be understood that nodifications or
The agnasate BRYlar maybpe3halge fagiiates greatiomefithe Maakawlar rebate, both
fromthe scope or spirit of the invention.CL-AlIM
by alfpwing Betdowoneitite Paanufacispd BAM ;e sasHy maahined @ater'al than
nozzl e asserrbl the tip including An inlet at a
that P$631tf°éﬂi‘§,fesmﬁ he Radi argfb;ac@a@g@gdh%n@;ure o the B\achiging step. Inthe
between the inlet and the outlet, A first portion
nozglg bedigs ofthae prins art 3 long iadr OMa%’TWQfF&'OIt iSraiit indp le body, whereas
second portion adjacent to the second end having a
theanoudias meMmbee 8 & pf the Rrrpeat iDuentioalonhueauies the crgatien phan internal
first and second portions, the central portion having
annylgjirgbate ap shown 'niFgg'ng@ater than the first diameter and
greater than the second di aneter.

Where in the foregoing description, reference has been made to specific components or

integers of the invention having known equivalents then such equivalents are herein

incorporated as if individually set forth.

Although this invention has been described by way of example and with reference to possibie
embodiments thereof, it is to be understood that modifications or improvements may be

made thereto without departing from the scope or spirit of the invention.
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2. The injection moulding tip of claim1 wherein an
external surface of the central portion is continuous

wowdo/1z332&ext er nal surface of a nozzl e body to méi/aA2Me00094

tipis to be connected. 3. Ths injection nmoulding tip
of claiml or 2 wherein the first portion of the tip
is adapted to connect to a nozzle body. 4. The
injection moulding tip of claim1, 2 or 3 wherein the
second portion of the tip is adapted to be connected
| ocating neans for |ocating the nozzle assenbly
relative to a nmould. 5. The injection noulding ti

of
. anyA’é) iéecypn mv@'dénget&pefar A inggctipprinowisinasnqrzierassemaly, gﬁtfﬁ including;

is provided by a tip liner which conprises an integral
Rar An fietlah g firdtRng6- The injection nmoulding tip of any
one of clains 1 to 4 wherein the flow path conprises a
separabl e conponent fromthe tip. 7 . The injection
toufdl PHietEt g seeongk8ndone of the preceding clains
wherein the first and second portions each include an
SX! R1BR palilb&tAleBihe 1HE| 4t RELLAR, moul ding tip of any
one of the preceding clalns erein the tipis-
constructed froma highly thermally conductive
wat Afirshportion atijagentip thetfirstrenddhavimg@first giameter| ai m 8
wherein the tip is constructed from beryl|ium copper.
0, Lo Ol i . . . he
7 i PRCor ] TR Bocoh ) B0 BT Fho8RE LR C
carbide material. 9 . The injection nmoulding tip of
anyAmdhe cefitral ipertion detydiendhe first amd sé¢vondiportiohe, the cetrahgortion having

a diameter that is greater than the first diameter and greater than the second

diameter.

The injection moulding tip of claim 1 wherein an external surface of the central portion
is continuous with an external surface of a nozzle body to which the tip is to be

connected.

The injection moulding tip of claim 1 or 2 wherein the first portion of the tip is adapted -

to connect to a nozzle body.

The injection moulding tip of claim 1, 2 or 3 wherein the second portion of the tip is
adapted to be connected to a locating means for locating the nozzle assembly relative

-to a mould.

The injection moulding tip of any one of the preceding claims wherein the flow path is

provided by a tip liner which comprises an integral part of the tip.

The injection moulding tip of any one of claims 1 to 4 wherein the flow path comprises

a separable component from the tip.

The injection moulding tip of any one of the preceding claims wherein the first and

second portions each include an external thread.
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means conprises a material having a significantly
| ower thermal conductivity than the material of the

W0 2@7/143428 The injection nmoul ding tip of any oneCDNZ2002000094
precedi ng clains wherein the 10zzl e body conprises a
material having a significantly |ower thernal
conductivity than the tip. 12. An injection noul ding
tip_for an injecting noul ding nozzle, the tip beLng} o

8. conbhe iniectien medlding tivi afiany one &f theiPrscedingflaime wherein the tip is
material, and including; A first portion for
contRBetvead framt hiaighly 2heremalyegnductiveseaighd- porti on f or
connection to a locating neans, A central portion

9. di sPRsRR-cASH WBBRINgP dficlaih salbrsif 4 BRbhétARted 418 beryllium
central portion having an external surface adapted to
condgppbr @ heating neans. 13. The injection noul ding
tip of claim12 wherein the tip conprises at |east 20%
of the total mass of a nozzle assenblysmﬁth which it

10, s Ehsniniectiumppldingdip of glaintBavhergia dhe th

(FOOFLEHGRS! 9 advighly

claim 12 or 13 wherein the tip includes a sleeve and a
t i pthefmally cppduative g2ibids matetigle sl eeve, the tip Iiner
defining a flow path, wherein the sleeve conprises at

9. | eamie iht¥icH mbliingQipadf afRehe of thd pRébeding citimis WheleirtHeNocating

which it is connected in use.1l5. The injection

Mo Uheamtcdmtises aGhatbial hdving 3 stinificantyiewer thefrh&l cdh@&utiQity than the
Is substantially double the mass of the tip |iner 16.

Thembtefigicsrittiproul ding tip of any one of clains 12 to
14, wherein the central portion of the tip conprises

a

12.

13.

14.

he total nmmss

i 0,
Jrgéiglteﬁﬁéquétoaﬂtégﬁ%pl f |air51g 8/?.18 fof tﬁwe preceding claims w?\feretirb %e nozzle body

comprises a material having a significantly lower thermal conductivity than the tip.

An injection moulding tip for an injecting moulding nozzle, the tip being constructed

from a highly thermally conductive material, and including;
A first portion for connection to the nozzle body,
A second portion for connection to a locating means,

A central portion disposed between the first and second portions, the central portion

having an external surface adapted to contact a heating means.

The injection mouiding tip of claim 12 wherein the tip comprises at least 20% of the

total mass of a nozzle assembly with which it is connected in use.

The injection moulding tip of claim 12 or 13 wherein the tip includes a sleeve and a tip
liner provided inside the sleeve, the tip liner defining a flow path, wherein the sleeve
comprises at least 14% of the total mass of a nozzie assembly with which it is

connected in use.
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17. An injection noul ding nozzle including; A nozzle
body; a tip adapted for provision on the body, the

WO e@7hze4281g an inlet, an outlet, a fluid flow Pet/NZ2007/000094

15.

16.

17

18.

19.

20.

21.

22.

23.

between the inlet and the outi7et, a shank portion

between the inlet and the outlet, and an external

surface of the shank portion being adapted to contact

a heating neans. 18. The injection noul di ng nozz| e of

cl alfift ipectignomeniding e of P44, 13 f %WW@M@? sleeve is substant'a"y
conductivity. 19. The injection noul ding nozzle of

cl Aquplethg mapg ofiertivililet he shank portion incl udes a

sl eeve, an outer surface of which provides the

ext e AjecioH ma@ging ftiploP Bny BAET dISiFs| 12oWai where® tAl8dtadl portion of
to contact the heating neans, and a tip |liner provided

Wi tihe ﬂpkbﬁpﬁé&eé‘(%dsﬂsw&émlalm@o%|o®’tﬁeﬁ6!‘ahm'a§s B tAY ki @eluding the
20. The injection noul ding nozzle of claim19 wherein

t hejpsliegve is in intinmate thermal contact with the tip
i ner between the inlet and said at | east one outlet.

1. The injectjon rmuldln nozzl e of claim19 or 20
mhe'?"él"l’?cf'ﬂ’éjr“?f“@éﬂ%‘q%@ IBCYAIRg t hermal conducti vity.

22. The injection noul ding nozzle of any one of clains

19 AfozZidp¥ferein the tip liner has a high thermal '
conductivity. 23. The injection noul ding nozzle of any

one of clains 17 to 22 wherein the nozzle includes a

Mead fimgdartatfor provisinh ertthefiogk thedie Haviag 2 inetaaoet taiduid flow
sl eeve. 24. The injection noul ding nozzl e of any one of

c| ahatR betweep thesinlgh and. the qutlgt, ﬁd;bgpléportlon between the inlet and the

outlet, and an external surface of the shank portion being adapted to contact a

heating means.

The injection moulding nozzle of claim 17 wherein the tip has a high thermal

conductivity.

The injection moulding nozzle of claim 17 or 18 wherein the shank portion includes a
sleeve, an outer surface of which provides the external surface of the shank portion
which is adapted to contact the heating means, and a tip liner proyided within the

sleeve in which the flow path is provided.

The injection moulding nozzle of claim 19 wherein the sleeve is in intimate thermal

contact with the tip liner between the inlet and said at least one outlet.

The injection moulding nozzle of claim 19 or 20 wherein the sleeve has a high thermal

conductivity.

The injection moulding nozzie of any one of claims 19 to 21 wherein the tip liner has a

high thermal conductivity.

The injection moulding nozzle of any one of claims 17 to 22 wherein the nozzle

includes a heating means in contact with the outer surface of the sleeve.
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i ncl udes a cover or housing and the heating neans is

attached to or integral wth said cover or housing.
WQ@2007/T23328 nj ect i on noul di ng nozzl e of any one PET/NEZI0MB00094

19 to 24 wherein the sleeve h@gs a thermal conductivity

of at |least three tines that of the housing and/or

nozzl e body. 26. The injection noul ding nozzl e of

clai m 25 wherein the sleeve has a thernmal conductivity
24.of TEhe injegtian mpyidingineazie phany erfe efieiaime (1<ite g3 aegrayn the nozzle

nozzl e body. 27. The injection noulding nozzle of any

ondngadesi aboner o7heusirmeangibe Spatingaeanszs laiacheg! to @eigtegral with said

body having an inlet, an outlet and a fluid path

exteovel erdraveingeen the inlet and the outlet, wherein in -

use the body is positioned such that the outlet is in

25 11 upd ﬁ,%EH'BHPn Eﬂngrhoﬂlé Bt SR ord br&dainb 1§|?§ 23 Whe m}]egrgthe-gb‘éve has a

i njecti’on nou nozzle of clains 17 t erein

thenbinhl bénﬁﬁflvgfyrdf Gt fégsﬁf tﬁ%@tﬂ?ﬁ@fhét‘ df'ﬁ‘l&ﬁcﬂﬁ i $g arévor nbR8e body

I njection no I'ng nozzle of clainms 19 to wherein
the tip liner is constructed froma_ carbide having a
26.1 hethednjegtinnamerldipp inpzzlp pf erima? whereiythaisleeye Pag e thgmal

the sleeve. 30. The injection noulding nozzle of
c| sronguctiyity of stdeagh Byeeiimes that af tbe heusing ang{gr nozzle body.
substantially the distance between the inlet and

27. outfr%.nj@&.amﬁo@hmp RkRe bf Sy (?helef cldiBs 17it6 96 WhRrein the nozzle

nmoul di ng nozzle of clains 17 to 30 wherein the tip h

a flhélﬁ&eseéqgoWr@darf iAlet, GnRAEBANd AiRd padh ékté?'fdlﬁgh%tween the inlet
body and a second end adapted for disposal internally
of 4rdahé Gt WEerBRaA Sse the body is positioned such that the outlet is in fluid

communication with the inlet of the tip.

28. The injection moulding nozzle of claims 17 to 27 wherein the tip is constructed from

beryllium copper.

29.  The injection moulding nozzle of claims 19 to 28 wherein the tip liner is constructed
from a carbide having a thermal conductivity approximately equaI to that of the

sleeve.

30. The injection moulding nozzle of claims 19 to 29 wherein the sleeve extends

substantially the distance between the inlet and outlet of the elongate tip.

31. . The injection moulding nozzle of »claims 17 to 30 wherein the tip has a first end
adapted for disposal internally of the body and a second end adapted for disposal

internally of the locating means.

32.  The injection moulding nozzle of claims 19 to 27 the sleeve has a first end adapted
for disposal internally of the body and a second end adapted for disposal internally of

the locating means.



32. The injection noulding nozzle of clains 19 to 27
the sleeve has a first end adapted for disposal

wo pdoenzeabd y of the body and a second end adaptBdr/N&@z007/000094
di sposal internally of the |omating neans. 33. An
i njection nmoul di ng nozzl e substantially as herein
described with reference to the acconpanying figures.

33.  Aninjection moulding nozzle substantially as herein described with reference to the

“accompanying figures.



