» I NJECTI ON MOLDI NG APPARATUS HAVI NG NOZZLES W TH ELONGATED
MOUNTI NG FLANGES BACKGROUND OF THE | NVENTI ON

This invention relates generally to multiple nozzle injection nolding

apparatus and nore particularly to such apparatus wherein a nunber of

nozzl es extend froman elongated nelt distribution manifold and each

nozzl e has an elongated nmounting flange fromwhich two | ocating and

i nsul ati ng bushings extend into the nold on opposite sides. of the nozzle.

I nj ection nol di ng apparatus having a nunber of heated nozzl es extending

froman el ongated heated nmelt distribution manifold into a cooled nold are

wel | known. As seen in U S. Patent Nunber 5,282,735 to Gellert which

i ssued February 1, 1994, in sonme applications the front end of the nozzle

is located in the nold and the rear end of the nozzle is attached to the

melt distribution manifold by

INJECTION MOLDING APPARATUS HAVING NOZZLES

WITH ELONGATED MOUNTING FLANGES

BACKGROUND OF THE INVENTION

This invention relates generally to multiple
nozzle injection molding apparatus and more particularly to
such apparatus wherein a number of nozzles extend from an
elongated melt distribution manifold and each nozzle has an
elongated mounting flange from which two 1locating and
insulating bushings extend into the mold on opposite sides
of the nozzle.

Injection molding apparatus having a number of
heated nozzles extending from an elongated heated melt
distribution manifold into a cooled mold afe well known.
As seen in U.S. Patent Number 5,282,735 to Gellert which
issued February 1, 1994, in some applications the front end
of the nozzle is located in the mold and the rear end of
the nozzle is attached to the melt distribution manifold by

being screwed into it. However, in most applications, it
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being screwed into it. However, in nost applications, it

2 1s necessary to |locate both the front and rear ends of the nozzle in
the nold to allowthe nelt distribution manifold to nove slightly relative
to the rear end of the nozzles to allow for heat expansion and contraction
of the elongated nelt distribution manifold. As shown for instance in U.S.
Patent Nunmber 5,429,491 to Gellert whichyissued July 4, 1995, this is
usual Iy achi eved by the nozzle having an outer cylindrical collar portion

which is ei ti'@rné’é'eséé‘i'?gﬁél ch@étEe C}Soéwa:w@o@mowde%\ﬁbleﬁd@%fsm
against a circular sea in the nol However, these previous nozzles

with a cylingbzebe £R!tRé BEId s m«gvtd& i1t @t tioN wad fola
cylindrical collar portions prevent the pitch between adjacent nozzles or

cavities al obg mdwee «ligiglyedealRitivé tior thet rear namd fef e inuzzleduded as
much as desired. SUMVARY OF THE | NVENTI ON

Accordi ngly,allowsfan hepecexpansiienpandeebntirazeibnonft thet eleasfated
partially overcone the disadvantages of the prior art by providing

mul ti pl e nozmedtidistribntionl wantfelbbar Asishoawn diar dasttanser lin fas$ .an
elongated nounting flange at its rear end_which allows the pitch between
adj acent nozBbenbr Numher| % 439 8 Y ke hEellenticafpich issued July 4,

1995, this is usually achieved by the nozzle having an
outer cylindrical collar portion which is either an
integral part of the nozzle or removable and sits against
a circular seat in the mold. However, these previous
nozzles with a cylindrical collar portion have the
disadvantage that the cylindrical collar portions prevent
the pitch between adjacent nozzles or cavities along the
elongatéd melt distribution manifold being reduced as much

as desired.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the present
invention to at least partially overcome the disadvantages
of the prior art by providing multiple nozzle injection
molding apparatus wherein each nozzle has an elongated
mounting flange at its rear end which allows the pitch
between adjacent nozzles or cavities to be further reduced.
To this end, in one of its aspects, the invention

provides a multi-cavity injection molding apparatus having



To this end, in one of its aspects, the invention provides a multi-cavity

I njection nol di ng apparatus havi ng 3
a plurality of heated nozzles extending in a rowinto a cooled nold from
an elongated heated nelt distribution manifold. Each heated nozzle has a

rear end and an elongated main portion with a generally cylindrical outer
surface and a nelt bore extending theret3hrough to convey nelt to a gate
| eading to a cavity. The nelt distribution nanifold has a nelt passage

ext endi ng t Qe&ﬂwgﬂﬂ& Wi hh@aﬁ@ﬂ”ﬁ%&ﬁ Esbreﬁﬁm%g@ﬁﬁdéngogmﬂﬁ{)odlé/ from

a comon inlet ortion. Eac ranch 1s aligne the nelt bore

extendi ng tkoeued ons1@! frfdm N&At @4 oRgatedS heatiiy CRBNLR] aiBdsi e dKles a

cool ed cavity plate having a rear surface and an opening therein into

whi ch the heand¢olerz| esadit RdtedNon@PETE Nha2ASad WaHy a@adVhhAl 14n Spaced
fromthe outer surfaces of the main portions of the heated nozzles. Each

heat ed nozzleddngatad eladingactfdrRGRIPA tdarerd 11y acyfimhtical faggemhi ch
provi des a pair of nmounting flanges extending outwardly in opposite

di rections suprfecst arike armeltebdref exitenddatedtheretherough ites ubaivey -and
| ocati ng bushing@gxtends bet ween each nmounting flange and t he cool ed
cavity pl at sedd @ gedley lleadang theaheavity noZZhe melt disteibutidn ont

surface of the,flagpe portion fromthe rear ) .
manifold has a melt passage extending therethrough with a

number of branches extending outwardly from a common iniet
portion. Each branch is . aligned with the melt bore
extending through one of the heated nozzles. The coocled
mold includes a cooled cavity plate having a rear surface
and an opening therein into which the heated nozzles
extend. The opening has a surface which is spaced from the
outer surfaces of the main portions of the heated nozzles.
Each heatea nozzle has an elongated flange portion with a
front surface which provides a pair of mounting flanges
extending outwardly in opposite directions adjacent the
rear end of the heated nozzle. An insulating and locating
bushing extends between each mounting flange and the cooled
cavity plate to accurately locate the heated nozzle and
space the front surface of the flange portion_from the rear
surface of the cooled cavity plate.

Further objects and advantages of the invention
will appear from the following description taken together

with the accompanying drawings.



surface of the cooled cavity plate. Furt her objects and

advant ages of the invention wll appear fromthe foll ow ng description
taken together wth the acconpanyi ng draw ngs.
4 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a

sectional view of a portion of a nulti-cavity injection nolding apparatus
wherei n each heated nozzle has an elongated flange portion and is | ocated
by insulating and | ocating bushi ngs accoﬁding to a preferred enbodi nent of

t he i nventi on, Lgu ' eqtl | i ong line 2-2 in
Figure 1, and B E E %R oR 6 G t he sane nozzle

and insul ating and | ocagi ushk Rgs | LLhO I oFAKS

DETAI LED DESCRI PTI ON CF%;QE;QN%ENQ!énFE§EQE§£# Gi%gfgfeﬁcgg?gx P SF Rade to
Figures 1 a“ﬂuftfbbﬁbitﬁoi\hﬁeaﬁiéﬁ'Cﬁ’dldﬂn%“lﬁ?ﬁdﬁ%@' dned-e3RPaledidys or
system wherein a nunber of heated nozzles 10 are nounted in a row in a
mold 12 W thhéaeed esgzBadhal? axt edbrigatd®Melaggef rpottione ahf ofisa

heat ed el ongated nelt distribution manifold 18. ile only two heated
nozzl es 10 arécabewnby insulating and locating bushings according to a
preferred embodiment of the invention,
Figure 2 is a sectional view along line 2-2 in
Figure 1, and
Figure 3 is an isometric view of the same nozzle
and insulating and 1locating bushings in position for

assembly.

DETAILED DESCRIPTION OF THE INVENTJION

Reference is first made to Figures 1 and 2 which
show a multi-cavity injection molding apparatus or system
wherein a number of heated nozzles 10 are mounted in a row
in a mold 12 with their rear ends 14 extending from the
front face 16 of a heated elongated melt distribution
manifold 18. While only two heated nozzles 10 are shown
for ease of illustration, normally this type of apparatus
will have a larger number of heated nozzles 10 extending in
a row from the heated elongated melt distribution manifold
18. Similarly, while the mold 12 can have a greater number
of plates depending upon the application, in this case,

only a top clamp plate 20, manifold plate 22 and a cavity



. for ease of illustration, normally this type of apparatus wll have a

| arger nunber of heated nozzles 10 extending in a row fromthe heated

el ongated nelt distribution manifold 18. Simlarly, while the mold 12 can
have a greater number of plates depending upon the application, in this
case, only atop clanp plate 20, manifold plate 22 and a cavity

5 plate 24 secured together by bolts 26T3as well as a core plate 28 are
shown for ease of illustration. The el ongated nmelt distribution

i ded I t n
35 secured « BIEKE. £ L aE bt e Pl e vt Rgae it
di stributiong QbeEdaig Eﬁogﬁakgg Q¥a€nof|fifﬁgé4%€1§§trlcaI heati ng

el enent 36 an separate y an 1 nsu i Ve arr space fromthe

surrounding ol 4 12 Wikl o8ngaskadnllcPH1RLIGALIBN WRs Uk 13IhSS

wat er through cool i ng chan passageée 4

from an inl ean44nnett BSrthBheﬁopﬂiiéﬁ’Mé%gﬁiﬁﬁ%aﬁgﬁrﬁg}%lrlﬁa )

distribution rmanifold 18 and branches t
bore 46 in eaeh shesired rtazztite 18cp Ocyahps pd8tec2d NG teor&RYi 8h6S afe Each

branch 52 of the nelt passage 42 extends through a two-piece nozzle seal
54 nount ed i alohgatednmedrid diStifbutniornfmankfobdzhies i) h&wtedd t po- Rirece
nozzl e seal 54
integral electrical heating element 36 and separated by an
insulative air space 38 from the surrounding mold 12 which
is cooled by pumping a cooling fluid such as water through
cooling channels 40.

A melt passage 42 extends from an inlet 44 in the
inlet portion 30 of the elongated melt distribution
manifold 18 and branches to extend through a central melt
bore 46 in each heated nozzle 10 to gates 48 leading to
cavities 50. Each branch 52 of the melt passage 42 extends
through a two-piece nozzle seal 54 mounted in the front end
56 of one of the nozzles 10. Each two-piece nozzle seal 54
has an inner piece 58 with a pointed tip 60 aligned with
one of the gates 48 and an outer piece 62 which is screwed
into a threaded seat 64 in the front end 56 of the nozzle
10 to hold the inner piece 58 in place.

As seen in Figures 2 and 3, each heated nozzle 10
has a steel elongated main portion 66 and a steel elongated

flange portion 68 which are integrally brazed together in

a vacuunm furnace. The elongated flange portion 68 forms a



. has an inner piece 58 with a pointed tip 60 aligned with one of the gates
48 and an outer piece 62 which is screwed into a threaded seat 64 in the

front end 56 of the nozzle 10 to hold the inner piece 58 in place.

As seen in Figures 2 and 3, each heated nozzle 10 has a steel elongated

main portion 66 and a steel elongated flange portion 68 which are

integrally brazed together in a vacuum fgurnace. The el ongated flange

portion 68 fornms a 6 pair of

mounting flanges 4@ n?&r?é‘i‘rﬁ{'dfﬂﬂn 86 Waipd! V73 NexPBAATHEE HitWaiid1gNSin

adj acent thé rear end 14 of the heated dozzle 10. The mounting flanges 70,

72 each havepinast ¥9airdot idh<S dafadelt Lher ¢ehrOual 14 a8kl 8neERkavedh
matching seats 78, 80 in the cavity plate 24. Mat chi ng st eel

i nsul ating g{ybincatd Ng e ok ihg fankhrse 70¢a72eBdeh8haved8peningdi ng
into the openings 74, 76 in the nounting  flanges 70, 72 and front ends 90,

92 extendi ngZ4 ht v6t baten@iali theiethyotGh 30 idlidrmerstyi witlpl aecBRdng | n
this enbodinment, the insulating and | ocating bushings 82, 84 have
outwardly exgeats ng8shod® ddms tHe Savidy nplatwi @&4.t he Matalvingsusteed 98 of
the flange portion 68 abuts to space the front surface 98 of the flange
portion 68 f¥iHIaelngand skeqatelnd dysringse 820084dhaxei reay gnds286, The

i nsul atin and | ocat.i,ng bushi ngs 82, 84 |ocate the heated nozzl es, 10
9 d8'%x endin% fnto %he openings 74, 76 (in &e mounting

flanges 70, 72 and front ends 90, 92 extending into the
matching seats 78, 80 in the cavity plate 24. 1In this
embodiment, the insulating and locating bushings 82, 84
have outwardly extending shoulders 94, 96 against which the
front surface 98 of the flange portion 68 abuts to space
the front surface 98 of the flange portion 68 from the rear
surface 100 of the cooled cavity plate 24. The insulating
and locating bushings 82, 84 locate the heated nozzles 10
with their elongated main portions 66 extending into an
opening 102 in the cavity plate 24, with the pointed tip 60
of each two-piece seal 54 accurately aligned with one of
the gates 48. The elongated main portion 66 of each heated
nozzle 10 has an integral electrical heating element 104
extending around the melt bore 46 extending therethrough
and a generally cylindrical outer surface 106 which is
spaced from the surrounding surface 108 of the opening 102
in the cooled cavity plate 24. Thus, the combination of

each heated nozzle 10 having the mounting flanges 70, 72



. With their elongated main portions 66 extending into an opening 102 in the
cavity plate 24, with the pointed tip 60 of each two-piece seal 54
accurately aligned with one of the gates 48. The el ongated nain portion 66
of each heated nozzle 10 has an integral electrical heating el enent 104
extending around the nmelt bore 46 extending therethrough and a generally
cylindrical outer surface 106 which is gpaced fromthe surroundi ng surface
108 of the opening 102 in the cooled caJity plate 24. Thus, the

conbi nati on of, each heated nozzle 10 having the nounting flanges 70, 72
7" ext endi ngS¥FEBPLRE 0D RRRASthsIhRACEhORS naataitiy ARGULALRG| Agd

bushi 82,. 84 t ' f t ti | 70, 2 it
olaes ot LhlStafThg  HEhiAghL O VB sREenabRTO AR e natE iR o oc
10 b d it d | | Ve h '

Fow and t et hRBrER TP ond e SRR EE RS TR 1 i, Ao, 302, e Bpace
rearwardly Té&@lﬁ?elﬁfﬂzéd f@v'é[]%.;l.oQ)sat 33348 eatedhoﬁl?zzigst h & %O?ﬁ;‘am ’

the insulating and l'ocating bushings are ow and screws

extend thergtbhipaedl{ D8CEOLE Sard SodSH to1Eed Rl NEBHAY Wdether in

di stribution manifold 18 into threaded bores 1147in the “cavity plate 24.
Thi s securely roupt&ndhehel neged® kYotidatel Helth diistyitutiifoN thakd ol apl ace

with the insulative air

18 to be spaced rearwardly from the cooled cavity plate 24.

In this embodiment, the insulating and locating
bushings 82, 84 are hollow and screws 110 extend
therethrough from holes 112 through the elongated melt
distribution manifold 18 into threaded bores 114 in the
cavity plate 24. This securely mounts the elongated melt
distribution manifold 18 in place with the insulative air
space 38 extending between it and the surrounding cooled
mold 12. However, the holes 112 through the elongated melt
distribution manifold 18 are sufficiently larger in
diameter than the diameter of the mounting screws 110 to
allow the elongated melt distribution manifold 18 to slide
relative to the cavity plate 24 sufficiently to allow for
thermal expansion and contraction of the elongated melt
dist_ribution manifold 18. A thermocouple element 116
extends through a hole 118 in the flange portion 68 of the
heated nozzle 10 and through the insulative air space 122

around each heated nozzle 10 forwardly into an opening 120

in its front end 56 to monitor the operating temperature.



. space 38 extending between it and the surrounding cooled nold 12. However,
the holes 112 through the elongated nelt distribution manifold 18 are
sufficiently larger in dianeter than the dianeter of the nounting screws
110 to allow the elongated nelt distribution manifold 18 to slide
relative to the cavity plate 24 sufficiently to allow for thermnal
expansi on and contraction of the elongatged nelt distribution manifold 18.
A thernocouple elenment 116 extends through a hole 118 in the flange

portion 68 of the heqtrpduggzzItqlelos§ggegrrfgjggsggﬁbhgau!@gi YhoWn $Race

122 around each heated nozzfe 10 fofwar y 1nto an opening 120 in its

front end S&#igureanil oanghe gty heabedahdk@les 10 mounted very
8 In use, the systemis assenbled as shown in Figures 1 and 2

with the healleselys Aagetiferand edheeinsuldatialy andoeXdwit 2yl blishing

i nsul ating and | ocating bushing 82, 84 extending on opposite sides of the
openi ng 10282n &heexbendingl ahecofpositeesidesenitl theelmnimpl 1gpWeR i S
applied to the electrical heating elenments 36, 104 in the elongated nelt
di-stri but i ofheardaity Slatal 24 heftex asmowblyllelecticiral hpowettis
distribution manifold 18 and the nozzles 10 to a predeterni ned
injection &pRldEhdo tpepiraticicalprhepting clepants 36 hekP4pbhi thefrom a
nol di ng machi.ne ot. shown) to gggtinlet 44 to the nelt _passage 42
according t & eF‘f#lgediJisrﬁ Ytdercyeppifold 18 and the "heated

nozzle 10 to heat the melt distribution manifold 18 and the
nozzles 10 to a predetermined injection operating
temperature. Pressurized melt is then applied from a
molding machine (not shown) to the inlet 44 to the melt
passage 42 according to a predetermined injection cycle.
The melt flows through the elongated melt distribution
manifold 18, nozzles 10, and gates 48 into the cavities 50.
After the cavities 50 are filled and a suitable packing and
cooling period has expired, injection pressure is released.
The mold 12 is then opened along the parting line 124 to
eject the molded product. After ejection, the mold 12 is
closed and the cycle is repeated continuously every 15 to
30 seconds with a frequency depending upon the wall
thickness and the number and size of the cavities 50 and
the exact material being molded.

While the description of the injection molding
apparatus with the heated nozzles 10 having a pair of

flanges 70, 72 and insulating and locating bushings 82, 84



. The melt flows through the elongated nmelt distribution manifold 18,

nozzl es 10, and gates 48 into the cavities.50. After the cavities 50 are
filled and a suitable packing and cooling period has expired, injection
pressure is released. The nold 12 is then opened along the parting |ine
124 to eject the nolded product. After ejection, the nold 12 is closed
and the cycle is repeated continuously eyery 15 to 30 seconds with a
frequency dependi ng upon the wall thickhess and the nunber and size of the
cavities 50 angF the exact material being nol ded. . Wil e the
descripti on SKCEREING 2R i GRPRSGLNFid8mharht v PREPABINSRZ2diR0 NS 10

having a pair _of., flanges 70, 72 and ipsul atj and | ocati ng bushi ngs_ 82,
84 9 P cavity pia%e 24 has been givep w%a?mpﬁcgﬁ:% &qq{eg‘g%s of
t he opening 102 in th cavity .plate 24 has heen given wth respeci to a
preferred eﬁﬁ%&fi&g‘ﬁf’%’i tl%wi"ﬁ)a‘lbé’ee\ﬁvd&ﬂn tﬁ’tﬁva‘%’b’tﬁ‘wq’r FORDS gr e
possible wt t i ng he ;scope.of the invention as upder.stood
by those ski P?gd gﬁg%il%igr tvg%%%% d&@??ﬁéagi np’f%né féﬁ oﬁfﬁ&"u‘a meche
invention as understood by those skilled in the art and as

defined in the following claims.



CLAI V5 The enbodi nents of the invention in which. an _exclusive
property or privilege is claimed is defined as follows: . In a

mul ti-cavity injection nolding apparatus having a pl u”mm uﬂmrm m
nozzles extending in a row into a cooled nold from an m ﬁ
melt distribution manifold, each heated nozzle having & rtart efd Santl an
el ongated main portion with a generally gglindrical outer surface and a

nmelt bore e?ﬁéﬁ&h?g therethrough to convey nelt to a gate leading to a

cavity, the dis u I g g enging

t her et hr ough, the mel %Hegségggdg‘g\glﬁég %th%#% i?‘JE%fltt]' ra%@hgfs%?} & I ng

outwardly frgm t r | h the
y %%}#y P&t *:PExllﬁgat eg Vel % Bl V\h&

melt bore exten I ng one o nozzl es, the cool ed nold
including a gPolggkcavity plate having a rear surface and at |east one
opening therein into which the heated nozzles extend, the at |east one

openi ng having a surfage whigintis-casgxgedihyestion m&mir@régﬁ&ﬁaﬁﬁst he
mai n portions of the heated nozzles, the inprovenent wherein,;

each heat ed hworzizige haplanaehnygaifedxédtﬁzgmomlés oextehliagf ienta smowace
which provides a pair of nounting flanges extending outwardly in opposite
directions iadiacemt cheledar medd ofrome leut clongetied dmepted imedtating

and | ocating bushlnqtﬁxtendg bet ween each )
distribution manifold, each heated nozzle having a rear end

and an elongated main portion with a generally cylindrical
outer surface and a melt bore extending therethrough to
convey melt to a gate leading to a cavity, the mnelt
distribution manifold having a melt passage extending
therethrough, the melt passage having a plurality of
branches extending outwardly from a common inlet portion,
each branch being aligned with the melt bore extending
through one of the heated nozzles, the cooled mold
including a cooled cavity plate having a rear surface and
at least one opening therein into which the heated nozzles
extend, the at least one opening having a surface which is
spaced from the outer surfaces of the main portions of the
heated nozzles, the improvement wherein;

each heated nozzle has an elongated flange
portion with a front surface which provides a pair of
mounting flanges extending outwardly in opposite directions
adjacent the réar end of the heated nozzle, and an

insulating and 1locating bushing extends between each
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mounting flange and the cooled cavity plate to accurately |locate the _
heat ed nozzl e and space the front surface of the flange poffion fromthe

rear surface of the cooled cavity plate. 2. ng
apparatus as clainmed in claim 1 wherein each insul atji g!“mHmt“muw'Ml

bushing has a rear end received in a matching opening-in one ef the*flange
portions, a front end received in a matching seat in the rear surface of

the cavity plate, and an outwardly extendi ng shoul der agai nst which the
front surface of the flange portion abuts, to space the flange portion

fromthe cBepagisgy ﬁtlyaqgleata@dartdleamlﬁde ICpVigaa Rl atee YR AT HALY es
relative to_the nol jection npl di ngnap aratus as ¢l ai ned
n

inclaim 2lRR8LE; ﬁhéaéﬁaFﬁgu’l‘%ﬁ*% a&ﬁ’d SP3CR | H& 135 UrEage eh b "\‘7v| th a
hole th t h di t t t
diosteri bﬁ{ ieo%&%égl f§ é’% I n 5‘ eg‘r%%r gv&r eocgcg"\}ll ;};op‘#%he,é%\

t hr eaded ”Dﬁﬁﬁkﬁg SCrews extends t hrough the holes in the heated nelt
distributioh manifold, the aligned holes in the insulating and | ocating
bushi ngs, and the allgned t hreaded bores in the cavity plate to secure
t he heated nozzles in place.

2. Injection molding apparatus as claimed in claim
1 wherein each insulating and locating bushiﬁg'has a rear
end received in ‘a matching-opening in one of the flange
ﬁortions, a front end received in a matching seat in the
rear surface of the cavity plate, and an outwardly
extending shoulder against which the front surface of the
flange portion abuts, to space the flange portion from the
cooled cavity plate and accurately 1locate the heated

nozzles relative to the mold.

3. Injection molding apparatus as claimed in claim
2 wherein each insulating and locating. bushing is hollow
with a hole therethrough extending in alignment with a hole
through the melt distribution manifold and a threaded bore
in the cavity plate, and threaded mounting screws extends
through the holés in the heated melt distribution manifold,
the aligned holes in the insulating and locating bushings,
and the aligned threaded bores in the cavity plate to

secure the heated nozzles in place.



.12 4. I njection nol ding apparatus as clained in claim 3 wherein
the cylindrical main portion and the elongated flange portionof each "~

heat ed nozzle are integral. 5. I njection noldin

clainmed in claim 4 wherein the holes through the nelt ddﬂlﬂﬁﬁﬂﬂﬂﬂ“ﬁmcﬁ"" _
mani fold are sufficiently larger in dianeter than the di aneter.ofs tshe=
nmounti ng screws extendi ng therethroughlgo allow the nelt distribution

mani fold to slide relative to the cavity”™ plate sufficiently to allow for

thermal expansion andm?@e&iaﬁtaeﬂd%?%g%ﬂg@@ét 8¢ BRLundhSth Ribqn

mani f ol d. 6. njection no pparatus as clarned inclaim 5

wher ei n t hes ebnagatad thleange RRIMIAN Ha GRG0 EES S danf OFALE ehPrigatlengul ar
with a width not substantially greatef”ihgﬁjthe di%ﬁeter of tﬁg%

cylindrical frange ppottdon 6f &8€hheadsh MFZEBe are integral.

5. Injection molding apparatus as claimed in claim
4 wherein the holes through the melt distribution manifold
are sufficiently larger in diameter than the diameter of
the mounting screws extenqing'therethrough to allow tﬁe
melt distribution manifold to slide relative to the cavity
plate sufficiently to allow for thermal expansion and

contraction of the elongated melt distribution manifold.

6. Injection molding apparatus as claimed in claim
5 wherein the elongated flange portion of each heated
nozzle 1is rectangular with a width not substantially
greater than the diameter of the cylindrical main portion

of the heated nozzle.



