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rel ates generally to injection nolding and 5 nore partic I

el ectrical heater with a nelt bore extending therethr ougm%’f %@t\mﬁgaed
between a nelt distribution manifold and a nozzle. As seen in U S. Patent
Nunmber 5w@é;78di1 to Schm dt which issued April 16, 1%@%icaebodser known in
hot runner technology to attach a 10 sgparate plate heater to the rear face
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efficient. In cases is required, it is well known to
provide heating el ements extending integrally in melt 15 distribution
manifoldsa les. Waile this heat transfer is nuch nore efficient,
thi s has the“d oaug)éﬁgﬁg‘gFU| c.w costly to produce. The applicant's

U.S_ Patent Nunber 4 /733,866 Q@late%,sgéi@erﬁﬁ?rﬂéat edfbn HJAishqwa that it
is also known to nount a bushing throu which the nelt flo bet ween t he

front face BOrgnRastertarly ¢ rarpglqcsiical) %?ﬁ‘hl"fléhioﬁ éﬁﬂttb@er@ﬁ?n@m of the
nozzl e. BRIl Be:BESGRIPTS QN fhudieE Wr{\'@ngltgiﬁt%bﬁhbﬁ RanfSiH L, view of a

portion of An injection nolding systemshowi ng a heater according to one
enbodi ment 8PZ%lBe invention, 25 Figure 2 is an isonmetric view showi ng the
conponents of the ek nsgp@é NeffL NG b 3. ric view-
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10 separate plate heater to the rear face of a melt distribution manifold. It is
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also known to mount a separate electrical heater around a nozzle. While

this is satisfactory for some applications, it has the disadvantage that the
heat fransfer is not very efficient. In cases where more heat is required, it

is well known to provide heating elements extending integrally in melt

15 distribution manifolds and in nozzles. While this heat transfer is much
more efficient, this has the disadvantage of being more costly to produce.

The applicant's U.S. Patent Number 4,433,969 which issued

February 28, 1984 shows that it is also known to mount a bushing through
which the melt flows between the front face of the melt distribution

20 manifold and the rear end of the nozzle.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view of a portion of an injection
molding system showing a heater according to one embodiment of the
invention,

25 Figure 2 is an isometric view showing the components of the

heater seen in Figure 1,

Figure 3 is an isometric view of the same heater with the
components integrally joined together,

Figure 4 is a plan view of a heater according to another

30 embodiment of the invention,
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Figure 5is a plan view of a heater according to a further enbodi nent of
the invention, Figure 6 is an isonetric view of a heater accogcg \rrgmo')gm
anot her enbodi nent of the invention, 5 Figure 7 is a sectional F eV af (s
line 7-7 iwobigeae 6, Figure 8 is an isonetric view of r_accordi ng
to another enbodi nent of the invention, Figure 9 is ang?lgg%ﬁp?sé view of a
heater according to a further enbodinent of the invention, and 10 Figure
10 is a sectional view along line 10-10 in Figure 9. SUMVARY OF THE
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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 a
separate removable heater having a melt bore extending therethrough
15 which can be mounted between the melt distribution manifold and each
nozzle. This is used to provide less heat in some cases and more
supplementary heat in other cases.
To this end, in one of its aspects, the invention provides an
injection molding heater having a planar body and means to heat the
20 planar body. The planar body is made of a thermally conductive material
and has one or more melt bores extending therethrough from its rear face
to its front face.
In another of its aspects, the invention provides a hot runner
injection molding apparatus having a melt distribution manifold and a
25  plurality of nozzles seated in a mold with a melt passage branching in the
melt distribution manifold from a common inlet and extending through
each of the nozzles towards one or more cavities. A heater is removably
mounted between the melt distribution manifold and one or more of the
nozzles. Each heater has a planar body and means to heat the planar body.
30  The planar body is made of a thermally conductive material and has one

or more melt bores extending therethrough from its rear face to its front



nozzl es. Each heater has a planar body and neans to heat the planar body.
30 The planar body is nmade of a thermally conductive materia
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ar face to, PL} facky (Lhe rear face abuts against the melt distribution

and means to
manifold and the front face abuts against one of the nozzles. The melt
15 bore extending through the heater forms a portion of the melt passage and
there are means to separately adjust the temperature of one or more of the
heaters.
Further objects and advantages of the invention will appear
from the following description taken together with the accompanying

20 drawings.

In accordance with a first aspect of the inventibn, there is provided a heater for a
melt distribution manifold of an injection molding machine having at least one injection
nozzle, the heater (38) having a plate-like body (92} adapted to be interposed between
and contact the manifold and the at least one nozzle, and means to heat the plate-like
body (92), the piate-like body (92) having a rear face (130) adapted to contact the melt
distribution manifold, a front face (132) adapted to contact the at least one nozzle, and at
least one melt bore (78) extending therethrough, each of said melt bores (78) defining a

substantially straight path through the plate-like body (92) from the rear face (130} to the
30 front face (132) thereof,

25



body (92), the plate-like body (92) having a rear face (130) adapted to
contact the nelt distribution manifold, a front face (132) adapted to
contact the at |east one nozzle, and at |east one nelt bore (78) extending
t her et hrough, each of said nelt bores (78) defining a subs Qﬂt @k]y
straight path through the plate-like body (92) fromthe rea (f&@ﬁ to
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aspect of the invention, there is provided a hot runner injection nolding
appar at us haV|ng at Ieast one nozzle (10) seated in a nold (14), a nelt

di st ri buti on!"n@HPBIG Wity seeand aspentlof theaiemtien, (172} ieptoeine Bgof kAN i Nl et

(74) t hinuoigph mblelngﬁpbaratdé %%O:h@lé'i 2Bt Hf?enhtgz%ed(‘t?ﬁg até]cpghg r'h?ok? east i°ne
nozzl e &gf%utlgr?ﬁ%rwfo?d &% ﬁne réo cavi %‘gf ovemarﬂ
conpri R 8)9 AN PaTFaER 612 e4PRdHT forkaminlef Gk e theowsil e (10),

t he hea@'%tf'bL(t'SB)ﬂahl&lJA @g) @dﬁh@a@eadt phendraldy(1()9@)arast 1eRaB% héld edl @ddie
pl at e- |IhK&n;b@~dz)iweﬁ£i%)npn§| plate-like body (92) being nade of a thermal |y

conductl eat”%%ép g avi ng rear face (130), a front face (132), and
at |east 'ohe QUi gstrers) of dhg atlershene MRezlet H)olhg heatera@d) heling ai matere | t
bor es (k8 podie®R)end greansiolbestaind platkllive bl () g plaainhe Ed@j@)&gbmwﬁaéﬁ &%e li ke

bod h
Coar face (1o0y anus FELISAERENObe? el of bRttt et s, the

front fAgk Or(alé%e%‘dw *ﬂﬂjefa@aamsqacm 9B saif nheltalzire (V) Mefiririgea El)antiayd t he at
| east osimigivepdth ltoough(tH8 plateanaivagy &2) lﬂ@ﬁ]tthQPeéPffage 365%%90@&&4&% d‘ggg) I n )
In a not

accord provi
runneratﬂtlgrﬁof\é\eggp 8% ftaa% ng)a%%mﬁrazg?’ﬂgqﬁ% Kgf’ Séf‘bHB‘?rUma'é‘?"idnﬁz% “&t frenddage one
cavi ty;* %?)ﬁevffm%@tnﬁi tb@:ﬁi feﬁ:ﬁt mmf?@lled'io)(q@ﬁ)thaaldeast pheunalt bdry (78§ forpirg kes (10)
seat ed portiohlbethanlel phskdde e h a melt passage (72) branching in the nelt
distribution manifold (26) froma common inlet (74) and extendi ng through
each of the nozzles (10) towards at |east one cavity (86), the inprovenent
conpri si ng: '8 3s¢aideaare with of thiv aseecs of 88)ineatdn, R ieproledapen hbhenig! t

distri brh]édtl@ﬁlrrﬂﬁlmlgfaﬁﬂ;éﬂatﬁsz@w %dégﬁﬂ?é&l 24 dgéavﬁﬂg n? gtzdrzlsgﬁytlogw megeaCh

heat er 8 Fate-1ike
body (éé§ a}“i’ YL\B? @t"g F%Z% 88698*€©@)t %@P'H@%ﬂtﬁéawel@aﬁwmm brenctamdinct i ve
mat er i dhe makdisthibution gramifoie ¢26) framen aﬁobﬁﬂ:)n, inidt (b&péhtd é)@éh@iné Iiédgn ARl ofthe! €2ST

I f d 't b 78
def ﬁnﬁé’jﬁ&gﬁ%gﬁﬁ’ﬁ‘&%é’??av%ﬁﬁ e o & o one ()

from t Ryl ofhegter 5(@@033‘3'{‘ gopnted P?twmn theowit @EBR)tidniTeardolf! (26) bed eeiasstf ace

(130)  aba hagozAgafiof bad eater 8o Hhitg b ietd 98 38Y S@b?’laﬂd frefils olrdG e Ont T ace

E)é??( i%‘tg k'e%d)agﬁg%e pl te(la'kea E?Jyﬁﬁé bﬁ@ptma&gg)ggdgerwg%connglgjngEmF@ﬂ ON OF
THE 'NGS rear face 30) a front face (132), and at least one meit bore (70) extending
therethrough, each of said melt bores (78} defining a substantially straight path through the plate-
like body (92) from the rear face (130) to the front face (132) thereof, the rear face (130) abutting
against the melt distribution manifoid {26), the front face (132) abutting against the at least one

nozzle (10), the at least one melt bore (78) forming a portion of the melt passage (72).

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, and to
show more clearly how it may be carried into effect, reference will now be
made by way of example to the accompanying drawings. The drawings
show preferred embodiments of the present invention, in which:

Figure 1 is a sectional view of a portion of an injection
molding system showing a heater according to one embodiment of the

invention,

Figure 2 is an isometric view showing the components of the
heater seen in Figure 1,



For a better understanding of the present invention, and to show nore
clearly how it may be carried into effect, reference wlt now be made by
way of exanple to the acconpanying draw ngs. The draw ngs (ﬁlﬂaed
enbodi ments of the present invention, in which: Figure 1 |s

vi ew of awapsdiep of an injection rml di ng system show /&0%
according to one enbodi nent of the invention, Figure s an f?séometrl C

vi ew showi ng the conponents of the heajer seen in Figure 1, 2 .i NO,I 200
3 WO 00/ 73041 PCT/ CAOCQ 00581 -4 Figure 3 is an isonetric view of the sanme

heater with the conp Sq I: g QL ne et her ure 4.is a plan
view of a heater accordfng %6§1%§o{ ﬁhle)‘[nen‘bgﬁl ﬁ}% (o mn ¢ H’@afe%v\‘é(l‘ﬁ‘l 8 5
Figure 5 i s ePppeaments eviegrlally jogwtetogathenr ding to a further enbodi ment of

he invention, Figure an isonetric view of a heater according to

1;;mgt her enbodi rre%t ofﬁ%%e T Y hEith V“ffi’gcifr@ h7ea|'“’sr 4cQEdingofalangths al ong

line 7-7 in @nhadienéit dfotHélglNEﬁtI&II S ﬁn i sonetric VI ew of S hea:taﬁrI cometric
ng: t o anot her nment t he i pventi on, ure i's

\(’jlllcg\(/)vr g:‘ g’heat er acco (‘ﬁ‘ffﬁd% & & P Pt'ﬁ‘éw OE ‘Eﬂtﬁ‘eﬁﬁc% ingh &0 ianfithdron, and

Fi gure 10 i sembedihérans thei ieendiong | ine 10-10 in Figure 9. 15 DETAILED

DESCRI PTION OF THE P ERRI% EMBODI MENT Reference is first nade to Figure 1

whi ch shows a porti on F&FUIg © ianisomglric ey heaser ansoading toyaoteror

appar at us acembdilitgeritofathlel Igbntigbodi nent of the invention having a nunber

. of heated nozzles 10, each 20 seated inawll 12 in a nold 14. Wile the

nol d 14 usually has a &ngt /df a sectional view along line 7-7 in Figure 6,

10 Figure 8 is an isometric view of a heater according to another
embod1ment of the invention,

Figure 9 is an isometric view of a heater according to a further

embodiment of the invention, and

Figure 10 is a sectional view along line 10-10 in Figure 9.
15

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference is first made to Figure 1 which shows a portion of a
multi-cavity injection molding system or apparatus according to a first
embodiment of the invention having a number of heated nozzles 10, each

20 seated in a well 12 in a mold 14. While the mold 14 usually has a greater
number of plates depending upon the application, in this case, only a back
plate 16, a manifold plate 18, a cavity plate 20, and a core plate 22 are shown
for ease of illustration. The mold 18 is cooled by pumping cooling water
through cooling conduits 24. A melt distribution manifold 26 is mounted

25  between the cavity plate 20 and the back plate 16 by a central locating ring
28 and a number of insulative spacers 30 to provide an insulative air space
32 between the melt distribution manifold 26 and the surrounding cooled
mold 14. The melt distribution manifold 18 is accurately aligned in place
by a locating pin 34 extending outwardly into a cam 36 seated in the

30  manifold plate 18.

A heater 38 according to the invention is removably

mounted between the rear end 40 of each heated nozzle 10 and the front



nunber of pl ates dependi ng upon the application, in this case, only a back
plate 16, a manifold plate 18, a cavity plate 20, and a core plate 22 are
shown for ease of illustration. The nold 18 is cool ed by punping cooling
wat er through cooling conduits 24. A nelt distribution nani?o@dNZﬁgi$Qg§
nount ed aéuﬁﬁﬁﬁgen the cavity plate 20 and the back plate 16y a ten
locating ring 28 and a number of insulative spacers 38TE4'M%8% de an
insul ative air space 32 between the gelt distribution manifold 26 and the
surroundi ng cooled nold 14. The nelt “distribution manifold 18 is

accurately .aligned.in place. by a |locating pin 34 extending outwardly into
a cam 36 ség‘fee%?ﬁthteﬁaglt g@t%‘h‘%‘?rbmnkﬁ’}él[g’glig.scrﬁ""ﬁéét‘éhl%@x&?@om ng to the
i nvention ithe me¢T®dadttilutioid WiirebIDObVERR hélfed 8Rs QMrﬁQ})PBI&%?éH] -rgeat ed

nozzl e 10 aqd t he {9ror_1t 2.9 NOv 2003 WD 00/ 73041 -5 PCT/'CA 0ObSL face 42

of the mel PIAFePY i WGrtiRe Pigrr whirtoextend &om ikinga thiimeit distdtiomt o t he
mel t di stridahifers m8ni TRl 26z-1ENe0 RAL 6r ndBiihs LG, %tié.yl @kb&@?d I n
|

pl ace b& | ocating pins 46 which extend fromit~into the e stribution
mani fol @ 1&MiRdinenz she heating selemgahidBnig an eimbegrali@ledtricalhheatingnbodi nent

t he heati ngigheesy | A s : [ 1€ b elemgnt 48 with a
termnal 50 and a h‘g?t?lcdalﬁerﬁg}dtli%gﬁ&ggé gglkcggE)Pktg(ﬁ{aﬁggﬁtgng%&:gﬁf‘ggla nelt bore
54. |n ot heendppmiekdorefé, In nthenapplirat®®sathetivatar S8ratehe rdft eralf 40 he nozzl e

10 and the Jrelik § f o heat that a _heating el ement
is not require il“?\zcz? éoﬁgdzﬁllé@%% Zéséglgarﬁgﬁghg ?n,suﬁ:CI?rhti Begig diment, -
each heat edeabngledemeontiis et cequided in tesnozdpadt iAecal betseégaln thixeat er 38

and t heygrel 4ol b Put. i .by bol 56 extendin t hrough the - -
mett -di’'stribution errgin%afcglq}fq%gi éér)]%ﬁ? ﬁg 1?1%3&“3‘?3 3%.1?5&13385?843 Secirical a8 ar t he
rear end 4(heeferedt hndothel meltOdistribigidromamifdly 26XbendiRgGs tkandamgortion 60
which sits on a.clrcul ar seat 62 in 'gﬁ%]gftj)l d 1&} tf}) | ocate 15 the rear end
40 of the healed nozZ R e Broiidgee L Hhe Deater P85 pAROWE  bet ween
the heat ed coblaz 58 at Ghameart del 40/of eaeidindgze o0l ek MTbevdrdily Axtengipyabl e
thermocoupl g el enent %8 extends t hr ougtl the air. space 64 into
_ ange portion 60 which sits on a arlular seat 62 in the mold 14 to locate
15  the rear end 40 of the heated nozzle 10 to provide an insulative air space 64
between the heated nozzle 10 and the surrounding cooled mold 14. A
removable thermocouple element 66 extends through the air space 64 into
an opening 68 in the front end 70 of the heated nozzle 10 to monitor and
control the operating temperature.
20 A melt passage 72 extends from a central inlet 74 in an inlet
portion 76 of the melt distribution manifold 18 and branches outwardly in
the melt distribution manifold 18 to convey melt through a melt bore 78
in each electrical heater 38 to the central melt bore 54 in each heated nozzle
10. In this embodiment, a two-piece nozzle seal 80 is screwed into the
25  front end 70 of each heated nozzle 10. Each two-piece nozzle seal 80 has a
melt bore 82 aligned with the central melt bore 54 through the heated
nozzle 10 and a gate 84 leading to a cavity 86. The heated nozzle 10 is made
of steel, the outer piece 88 of the two-piece nozzle seal 80 is made of a
titanium alloy and the inner piece 90 of the two-piece nozzle seal 80 is

30 made of a material such as beryllium copper having a combination of

thermal conductivity and wear and corrosion resistance suitable for the

material being molded.



an opening 68 in the front end 70 of the heated nozzle 10 to nonitor and
control the operating tenperature. 20 A nelt passage 72 extends from
central inlet 74 in an inlet portion 76 of the nelt distrib@iBoN(ﬁﬁn?@gBd
18 and branches outwardly in the nelt distribution manifold 18 to convey
melt thraughoraodiel t bore 78 in each el ectrical heaterpd8chfdolde central
nmelt bore 54 in each heated nozzle 10. In this enbodi nent, a two-piece
nozzle seal 80 is screwed into the 25-gront end 70 of each heated nozzle
10. Each two-piece nozzle seal 80 has a nelt bore 82 aligned with the

central melt bore 54 RAEGHGNAIHS, IRANEL s AOZZ| B QeaRd 38 1HRLL AT,L cading to
ste
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corrosi on r esiestding therabetaisen with terminalmations BeéxtendingdadwazdB NOV 2003
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ext endi ng 0§F vr%/a?‘g'l%%/blg)%#rg%nﬁ?lpjﬁé:oﬂggﬁté‘fe 6‘8’39" sych B%r& nﬁ@@feént%‘lﬁ eads (not

shown) fr omembodimenipkheeftopofaee 160pphe rehhplateas apHahe &4 mrd16hes f ront

. plate 96 ar de, aof Itable thermally copduyctiyve material such as H13
"steel. In t%}?é;?romgﬁﬁe?%%g‘?v? ARateRing: ‘%%éislﬁ&' g’ﬁé ttherei Arhaseis; thegq and t he

rear fade l@Rcoical hkatifig elimeut SBeis Fcdiate wiiehGhb 19ateh 88184 freldhnedl 06 '
therern“mhereln'thegﬁ% el%ctrrcal Qe§%| g elfnent 98 is received when the
plates 94, SBAPE| dilketPniesyabAR O ec}t"’d‘rﬁ'le guPht 1¥nand thacheatimgnel s 104,

106 and t he eleaedritg is deaghed tdBrdvide ot 8RR JOWRhQVidereiNenpealifle 38 W th a
desired tenperature pattern depending upon the application” In this

enbodi ment , Herhdgp mé&P%%n%PRIWénéﬂeclﬂrﬁhé‘hﬁm edimenf, theeplates 98 are
integrally baagednd 38€eRRRrical heating element 98 are integrally brazed together,

15  but in another embodiment (not shown) the plates 94, 96 are joined
together with screws. While the heater 38 is shown with the channels 104,
106 in both the front face 100 of the rear plate 94 and the rear face 102 of the
front plate 96, in other embodiments the electrical heating element is
received in a channel in either the front face 100 of the rear plate 94 or the
20  rear face 102 of the front plate 96. In addition to the central melt bore 78,
each heater 38 has holes 108 through which the screws 44 extend to secure
it to the melt distribution manifold 26 and holes 110 through which the
bolts 56 extend to secure the nozzle 10, heater 38 and melt distribution
manifold 26 together. Of course, other arrangements can be used to fasten
25  them together or they can just be secured in place by pressure between the
nozzles 10 and the melt distribution manifold 26. Each heater 38 also has
holes 112 from which the locating pins 46 extend into matching holes 116
in the melt distribution manifold 26 to accurately locate the heater 38 in
place with its melt bore 78 aligned with one branch 118 of the melt passage
30 72 in the melt distribution manifold 26 and the central melt bore 54
through the adjacent nozzle 10. The heater 38 also has an opening 120



15 but in another enbodi nent (not shown) the plates 94, 96 are joined
together with screws. Wiile the heater 38 is shown with the channels 104,

106 in both the front face 100 of the rear plate 94 and the f

of the front plate 96, in other enbodi nents the el ectrical thl\f@yz@%m
I's recewoad7iom a channel in either the front face 10@ceiabdimsgiear plate 94
or the 20 rear face 102 of the front plate 96. In addition to the central
melt bore 78, each heater 38 has hot&s 108 through which the screws 44

extend to secure it to the nelt distribution manifold 26 and hol es 110

t hr ough whiicto théch bahﬁls)vﬁlﬁle&héﬂﬁdcd@lé @Iébﬂeelttlhﬂ iD R Rd1Q maggber 38 and
melt distribution d 26 to course, other arrangenments can

be used t o & @FF%E%%‘?FFPB@@?IHB aB’rret‘%ﬁé’Qe be#er 38t be secured in place by

pressure between theln 66z 2hespharang id h@st”ﬁk@all@&%@k@%ﬂ%‘ﬁ@ﬂ pld 26.
Each heater 38 .al sg} Qa%b holes 112 fromwhich the |ocatin ns 46 extend
1

into mat chid®g AtiEbed gbove, Elrctrigalipefver is Baan GﬁPhﬁ‘P’nf‘Doﬂm éating accurat el y
locate tshe di@aémt 438inl SachPbRaR Nbddles 16 afiB!th rtf‘eg?lﬁgaél%rggﬁﬂ ¥ [ one

branch 118 of, the nelt passage 30 72 in the nelt i on rranlfold 26
and the cerf@flohghe }lf@ft%fsS% tohheigbharhetoad @c%tiﬂtemmldeoperatm heater 38

al so has anepepitis:. 170 gﬂ QB o P éﬁ&%x}’ 00581 -7 into
whi ch a ren%@gbl e ther m)cgupl e er?r&ment irgg{l l;&g’;)&lﬂ%rsse © C%‘P‘I‘?C%%C} and
control t héNESEFRLF 1Y Frelisdr abliemativelyheadheheating3élemlent 98 eyr dikeomppar at us

f t I nd _descri above. ectrical =
Ipzwelrrlss {Eigr)]éa E:' Q?f%ﬂé"fﬁaﬁﬁ%%ﬁ%ﬁs 8¢ edrrogn?onn&gte (r:} eaaE%'/PaG? bhe nljzzl es?

10 and Yo toeatidied rppwbermemrse 9hdtn shawlm ofo thehh&hiaérys é’cﬁugto igeat themto

' det e e. mant n the
ﬁeg[ grg gg%aﬁgﬁgg%g%l%tg SEIEO ﬁ%?%tglr :1%15 ‘?519& %g?ﬁ? ﬂlttaéf?rﬁ 1'P‘i/el y, each

heati ng el émmpera@8@recit cambe @ecesmyeogxroﬁrie mdretHeat h@&t sa’tﬁe ﬂb@t@ﬁ(@@ 98 can be

connected t, r I ontr d Pove ource shown)
i ndi vi dual | gaxgéﬁsoﬁzg?’ t rE ¥:.°F mstance, ?e.sﬁ.% Pﬁﬁiﬁrrﬁqmr PEbF‘e‘i‘tSrsrral ntain

t he whol e 88l in t}assager 62 thd naoldni4f eiam frbﬁmﬂaﬁs@t HoBintit theaPerdShdipcessary to
provi de’lSrmrI*ereshs%%iIzeIi Relt s g%p 168 tf%rrsl a3mold1ng machine (not shown) to the
central inlet 74 of the melt passage 72 to provide sprue gating according to
a predetermined injection cycle. The melt flows through the melt
distribution manifold 26, the melt bores 78 in the heaters 38, the aligned
melt bores 54 in the heated nozzles 10, the aligned melt bores 80 through
20 the two-piece nozzle seals 80 and through the gates 88 into the cavities 90.
After the cavities 90 are filled and a suitable packing and cooling period
has expired, the injection pressure is released and the melt conveying
system is decompressed to avoid stringing through the open gates 88. The
mold 14 is then opened to eject the molded products. After ejection, the
25 mold 14 is closed and the cycle is repeated continuously with the cycle time
dependent upon the size of the cavities 90 and the type of material being
molded.
Reference is now made to Figures 4 and 5 which show a
heater 38 according to different embodiments of the invention. Most of
30 the elements of these embodiments are similar to those described above
and common elements are described and illustrated using the same

reference numerals. Each heater 38 has a planar body 92 with two melt

e



than fromothers. For instance, less heat is usually required fromheaters
38 in the center of the nold 14 than fromthose around the periphery. 15

Pressurized nelt is applied froma nolding machi ne (not shown 0 )
central inlet 74 of the nelt passage 72 to provide sprue gati gggafg?(}fo‘?%%&

to a prelé%7¥hed injection cycle. The nelt flows threvmgtudofsssie! t
distribution manifold 26, the nelt bores 78 in the heaters 38, the aligned
melt bores 54 in the heated nozzles 10,8the aligned nelt bores 80 through
20 the two-piece nozzle seals 80 and through the gates 88 into the cavities
90. After thfgetZ§iextansling therettfrbhgledathed thars bheablas pAGKsNBeand (500! i ng

period has gxpi i hLectio ressure (s released and the nelt
conveyi ng sys?jekgidglogggegnp%g“s%e@dﬂ?eg“éej'b:ééet FfiRGi mgnifaldbdgrnchéwepen gat es

88. The noladjdcent sozhlen 1peheditetnad @atbddimerl, dRd AL AGUS Zan ALg"
' contl

ejection, t 5 |d 14 is,closed and the cycle is repeate nuously
with the cy?ﬁé&t Ppn‘émgaeegmemesu%ﬁn@lﬁg eyeihgpugiy do s, imowdedOwithd t he

type of rat éhiel otbmiong adjmoértethzzRel €Y €AS @ ah HeNQRVA j es 4 and 5
whi ch show 3 tehe{,%t r 38 ggco_r cgi%gg to di ffgr er?t enbo |rrltr(3ér?litt‘glj %E?B?Eh%n
i nventi on. e T B aitrae Ry 98 [rebeledPBJar mentresy ddeholesitiar t o

those descr ifoechaibateess ausleOIMRA Rk BRRHS GRS 19836/ Segp%qg%i&#b yst rat ed

using the sanme. reference nunerals. Each ] a ddy 92
with two mel't°2V92 Kesnroseupiaslemen 2 sptssodp@nboss1 - 8 bores 78 ext endi ng

t heret hrough rat her tRa@rQREe is {m%%édg)\é\%lgg%g 6{‘%@ :;%%?38 tghg%fg%nt ed

between the nmelt distribution manif s 10. In
al ternat¥ efGoidiRgtte, anathen enthodimgnt @f thavimventivee nhr thisr €aseBlthe bor es

- extending theseihpoygghsst : d.mMith 5 three o  nor j.acent nozzl es
10. As can Eg séen,&%ach%hgg%lg?%ggh%@%ﬁ al?é\?@%‘?taf’{aé Segg'r ?gahavh’é&ti ng
el ement 98, BAEBING degnelsrlld, 3@y Swrdia, inhairelly bidbed' pigefiee, 19bwsv&§6, hol es

112 for theihQqratdRg N, openi 120 to. receive a thernocouple
el ement 122 as desacrirﬁlgl Péﬁg% ?aelﬁ(gaﬁ&g fr"]]gnﬁ’ e beaty s rrpyisedsbs and 7

showi ng a h&amepingg heating fluid 124 such as hot oil through a passage 126 formed
15 by the channels 104, 106 in the two plates 94, 96.

Reference is now made to Figure 8 showing a heater 38
according to a further embodiment. In this case, the heater 38 has an
electrical heating element 98 which is integrally cast in a one-piece planar
body 92 made of a suitable thermally conductive material such as H13

20 steel. The casting is preferably done in a vacuum furnace which bonds the
two materials together to allow maximum heat transfer between them as
described in the applicant's U.S. Patent Number 4,355,460 which issued
October 26, 1982 and is specifically incorporated in its entirety herein. As
can be seen, the planar body 92 similarly has a central melt bore 78, holes

25 108 for the screws 44, holes 110 for the bolts 56, holes 112 for the locating
pins 112 and an opening 120 to receive a thermocouple element 122 as
described above.

Finally, reference is made to Figures 9 and 10 which show a
heater 38 according to another embodiment of the invention. In this case,

30  the planar body 92 is made of one-piece and an electrical heating element

98 is integrally brazed in a channel 128 in its rear face 130 as described in

the applicant’s U.S. Patent Number 4,648,546 which issued March 10, 1987

e



10 according to another énmbodiment of the invention. In this case, the

Pl anar body 92 is again nade of rear and front plates 94, 96 havin

mat chi ng channel s 104, 106 therein integrally brazed together EI}W/%M.érZD[}@}n
this case rather than having a heating elenent the heat is provided by
punpi ng d@akdspg fluid 124 such as hot oil through al’%ﬁ%ﬂ/ﬁ 126 forned

15 by the channels 104, 106 in the two plates 94, 96. & i s now nade
to Figure 8 showing a heater 38 accorgling to a further enbodinment. In this
case, the heater 38 has an electrical heati ng el ement 98 which is

t |1 b d de_of table th |
conduct | ve s & PRPOSERE ThERRaPLBRTh P Wil HEERG oo lkaraBl y done | 1

a vacuum f Lﬁmb@émwﬁmfcthebdmisel 28 carbe mttRe FRINS fa@QEINRRthérOthahl w maxi mum

heat transf s . descri i pllcant s U S, Patent
Nurber 4, 355, 42%%0# &%S u’%dp eteP %‘5’5 fé,yrbfgglg‘ it embodimprisihe| y

i ncor por at deeating ekemeatti B&tqanhbéecm\e oé\Smoe@rtob@eﬁﬁ@Hal EQRriBbaNghpebody 92
simlarly h[%sm?n gbeiafl malle bor e Il es .25 108 for the“screws 44,
hol es 110 for the BOrtds 98, q%|pé}§es1«i>§ezp nELRE PBE AriHgre ppres inltheand an

openi ng 1200ne3preeeelbUcEy 2t herdezeabad einetﬁsrepatela221\1@ﬁ1be§ie§§60 Qﬁﬂ tébo"e
to Figures 9 and 10 whi show a eater

Finally, r ce is

according t %Eﬁﬂe‘?t QEEB’SF%%SW tRBrYayehl i 985 Iaﬁdt g spegiically 30 the

pl anar bodyin8&rpogate@de iBferdnteyPhaem. and an el ectrical heating element 98 is
integrally brazed in@hannel 128 in its rear face 130 as described in -
the applicant's U.S NfFERPtign gufgtisy dvjettiah maldieg) ablpacatud0, 1987 27

9 NOV 2093 M@xﬁgl R4 1s r@nP()‘;E/ogAt eéﬁgtﬁ%ﬂ b%ﬁg ;érf ﬁ@e%{ C&Ilsh_){l?]l ncor por at ed.

imnits entirtety herein. In an ment TP 128 can be
in the frorfapdeld pad the meezienahas heen rgisen fwith 1®(ibeotf t6 herebeedi ece

planar bodvedBodibiterth N waIRALORBLT B valiBAL! 16 £ 108 28 -8 be one or

nore conventional cartridge type 5 resistance hea R S g
ext endi ng iPRs8ibdhEidoutslepatingesoimthetsrope 0é tk muhoﬂws%mstd&scn bed in

U.S.  Pat entpNHERE Skifled Q0 R 2rtlaRid as provided in the following claims.
15 It is to be understood that what has been described is a
preferred embodiment to the invention. If the invention nonetheless is
susceptible to certain changes and alternative embodiments fully

comprehended by the spirit of the invention as described above, and the

scope of the claims set out below.



Devel lian et al. which issued February 19, 1985 and is specifically
incorporated in its entirety herein. Wile the description of the injection
nol di ng apparatus 10 having heaters renovably nounted between the nelt

distribution ............. mani fol d sy the nozzl es has bezgr ﬁmgngmgr

respect to preferred enbodinents, it will be evident that
nodi fi cadihiges are possible without departing fromthe scope of the
invention as understood by those skilled in the art and as provided in the

following clains, 15 It is to be understood that what has been described is
a  pref dr Pebeaifbionian®alt distinutien imanifaldi ofran infectior maldiem mashinadimyingedtess i s

suscept ijdydse oh® uﬁ@abalrra)zgean@%a@é}otsej ﬁﬁfﬁbaé'pvﬁegﬁ@s%wgégs %gz;@gw be

conp rehended%a/t e spirit of the invention as descri'b
scope ofNiepes ﬁtﬁ@egéﬂd§Q'ﬁtaﬁtéh%wa”md@ﬂéﬂh%at lpagy oNeNVioZde 3NY. Meartsdat er f or

a nelt %éuhb%tbmaemF@)dthefma%ank@b@&} %@5‘ hawgaﬂ@aﬂ%@ éi‘ﬁ) ‘c’-g@gy (92)

| east one injecti on nozz
adapt ed @ GoBact thetmelh distipugien wrasifoldna f&iﬁtf%ﬁﬁt (3ge aﬁﬁﬁw & goutadt thkatat | east

one nNozzL t I I i ke
body (92) { AEAOPREU A 'eé%%??tgg‘?t %’Aégté?%’dé%?‘éf“?g?’?? feRirbugt, W of S8
V)

ar fac
distrib To'PPrﬁﬁgm)& &iining g p yhstantiaty s tramhi p alhalbrasghtt be edatedke bode (38) | east

one Noz o thaméar&écé ?éaytoQH@frsﬁﬂfécé)%Q)ﬁné?e)ofextend' ng therethrough, each of
said nelt bores efining a s ubstantially straight path through the

p late-like body (92) fromthe rear face (130) to the front face (132)
t her eof 2. An Mectioh didiag nﬁ@ﬁf@ldngeé’f@m%zlé% H?l?ﬁe%r |n(a§i}n qsfuﬁllwé’r' ﬂ@ﬂdﬂn claim |

further includi ngrn nmeans to nmount the heater di stribution
mani f ol A'9E8) .03 AN dPpechediermdPak nip nﬁm"f“t—’ﬂ ddﬁé”li’tué@” ( ZBYifgld ci2B).-med in

claim1l V\,herel n the heating neans is a passage (126) extending in the
plate-li f\’/H%IQZ) t hrough which a heating f|UId$124) flows. 4. An
i nj ecti 8n ”fﬂ 404 ReEFingdTeMiekhbeater (38) a%t§|3b'l‘%ﬁ fredlaimh 1 syhareir $raratistn t he

heat i ng mdanyiigla pa2ehyel (328 dxteringAR the bIBRLIIKRNHAAY |(65)1BrolBR WhRthdh Reaihgr (38)
as cl ai %eg (154 %loal m 1 wherein the heating

4. An injection molding manifold heater (38) as claimed in claim 3 wherein the heating
fluid (124) is cil.

5. An injection molding manifold heater (38) as claimed in claim 1 wherein the heating
means is at least one heating element (98) extending in the plate-like body (92).

6. An injection molding manifold heater (38) as claimed in claim 5 wherein the at least
one heating element (98) is removable.

7. An injection molding manifold heater (38) as claimed in claim 5 wherein the at least
one heating element (98) is an electrical cartridge type heater.

8. An injection molding manifold heater (38) as claimed in claim 5 wherein the at least
one heating element (98) is a heat pipe.

9. An injection molding manifold heater (38) as claimed in claim 5 wherein the at least
one heating element (98) is an integral electrical heating element (98) with at least one
terminal portion (99).



means is at |east one heating elenent (98) extending in the plate-Ilike body
(92). 6. An injection nolding manifold heater (38) as clained in claim5
wherein the at | east one heating elenent (98) is renpovable. 7. An .
injection nolding manifold heater (38)j4as clainmed in claim5b \zh(?r te t
| east one heating elenent (98) is an electrical cartridge ty euﬁgmrm
An injection nolding mani fold heater (38) as clainmed in claim5 wherein the
at least one heating element (98) is a heat pipe. 9. An injection nolding
mani f ol dOhéatiwectioagyolgingdnaniieistheaterc(38) as Slaithed @i claithé vetter¢indist platme
heati ngigd 6 Q8) r R wth at
| east onle ?@Pﬁzé}a Bll(ﬁ ?g%b%)ggﬁﬂg%%&hg%n}egc |H(§"}nnrger%?i1 |ng er?&agﬁ)ol d
heat er (RBBlegellyepained in claim5 wherein the plate- |ike body (92) is a
one-pi ece body (92) into which the at | east one heating elenent (98) is
integrally cast. 11. An injection nolding manifold heater (38) as clained
in clai rhi5AREERioOR Melding|ransfold heaterh38Y a¢ sjMed inaclaine 5 pitecein oelplaied2) wi t h
a rear f | f and
|Iﬁé:80(%y1§@ |saé‘§ @ﬁ ec@r%dy \nflthg%)e {%e (1§@‘)své]nd0£ﬁ'{)9t faE%%C{ZZaeft

front faces avi ng ann 'ast one
heat i ng lesisk resmef t(ngg)aar, and fﬁ@@j@%ﬂsl (93%r’sﬁéd|awmg a ghanhelj (428) iorwhig theraj

mani f ol | I ©© Wherein the plate- |ike body
(92) haigéggt?ﬁe?rieéﬂ%g éﬁ?erﬁ (ﬁgﬁﬂggﬁgrﬁéig ate (96) joined together with the

at | east one heatl ng el ement (98) extendi ng ther ebet ween. 13. An |nj ection

nol di ng 1pBAj flrﬁéaloh@ﬁ&lgﬁz%(rﬁﬁ)lfoﬁish%@r' (?gfiaé Riafth éé &iekdln thep Ir plate

(94) has a front face ont a as a rear ace (102),
at | eastke 8ady 632)thee & FQﬁﬁtPlﬁ’t@d%“)(qubél fgnt p (%Bdrlmpﬁafhmge(@ﬂ)w%ﬂnthetaie rear

face (1Q2kt 6fe hdtRing MR (&) %xte(@ﬁé hérbQfedn Channel (104, 106) in which

the at | east one heating el enent extends. 14. An injection nolding
mani fol d heater (38) as clained in clal m 13 wherein the rear plate (94)

and themrnmm@&t@h%&uaﬁg rﬁérﬁfomﬁ@a% sbyaQrc@azrﬁQdﬁrpasm% M flar| east
one heati ”?%43 ement IS an rical heating el emrent I nt egrally

brazed Pl®hihgs ad me ((IQ@Mandme)fronlalateA@a) ﬁP%étYE@rnfaﬁ@I(tﬁaigatdﬁaﬁtf ol d
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front plate(9) are I nj ection
heat er (%8) %’@gc?a‘i:h?é‘ﬂei ﬁ*Q‘}Ir a1|0ﬁi 1n Wﬁ‘éq’f‘e’[hﬁ tahée%’lta:tn@ heating element (98)

extends.

14. An injection molding manifold heater (38) as claimed in claim 13 wherein the rear
plate (94) and the front plate (96) are integrally brazed together and the at least one
heating element (98) is an electrical heating element (98) integrally brazed into said
channel (104, 106).

15. An injection molding manifold heater (38) as claimed in claim 14 wherein the rear
plate (94) and the front plate (96) are made of steel.

16. An injection molding manifold heater (38) as claimed in claim 1 wherein the plate-
like body (92) has an opening (120) extending therein to receive a thermocouple
element (122).

17. In a hot runner injection molding apparatus having at least one nozzle (10) seated in
a mold (14), a melt distribution manifold (26), and a melt passage (72) extending from



| i ke body (92) has an opening (120) extending therein to receive a
thernocouple elenment (122). 17. In a hot runner injection noldin

apparatus having at | east one nozzle (10) seated in a nold (1,2)Q gfd{}r\;émgga
distribution manifold (26), and a nel tygppassage (72) extending from 29

200.3 12 an inlet (74) through the nmelt distribution manifold (26) and the
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mani f ol ?518%5()'8 cgﬁ?%wgré)%sfa%ﬁnﬁslé@eﬁQMttﬁﬂoﬂg g’%)%?rétnké BEaRk gé())%ﬁntthB“e

nozzl e | east “one rtion of the
mel t pas@dace (132) to the. frandfaceuiga) thergobdhe marrfattejm@) apptanguagematsthel ai nmed

in clai 7 n t (38)
bt veen e Yy TEARR {26y the FBACRGE 141 UARIG/ aditne 2 (BTLRE 001
(10) . 19923p{(1Huambihe afjleaatiosn melt Berad7&lerning wspertior phihesuelt nagdagem 17
wherein Q)e heater conprises a passage (126) extending in the plate-like
body (9&) through which a heating fluid (124) flows. 20. Hot runner

i njection nolding apparatus as clainmed in claim 17 wherein the heater

t I k
Corr 38 s or koA O o S dr ol T g SR

20 wher 8jqgng ﬁ%r%[ﬂowa@ysmoureirtae heater (fg%)éaeéfmmtthe gyt distripelammpnitold £26) Hot

runner  ipRj @fd 4t98ksTBhE hagki@p rat us as clainmed in claim20 wherein the at
| east one heating element (98) is an electrical cartridge type heater. 23.
Hot runner injection nolding appar atus as clained in claim?20 wherein the

at | easyg, ABErUnAaL Inf&h@rll ﬁm}’d?ﬁg ég@ﬁralﬁ 43 tﬁ@\ﬁﬁedﬁh F?:%nrﬁzﬁ’ wﬁ%l'klnrtll'\@rﬁaeratérnl ection
erein e

nol di ng apparatus as cl ai ned l'aim 2 ast one heating
el ement CPIOBYSESs agppssAge gt ) @ft@a,ctlmg dr(they plate-Hie drevdA?) trosyghwviichag | east

one heating fluid (124) flows.

20. Hot runner injection molding apparatus as claimed in claim 17 wherein the heater
comprises at least one heating element (98) extending in the plate-like body (92).

21. Hot runner injection molding apparatus as claimed in claim 20 wherein the at least

one heating element (98) is removable.

22. Hot runner injection molding apparatus as claimed in claim 20 wherein the at least
one heating element (98) is an electrical cartridge type heater.

23. Hot runner injection molding apparatus as claimed in claim 20 wherein the at least
one heating element (98) is a heat pipe.

24. Hot runner injection molding apparatus as claimed in claim 20 wherein the at least
one heating element (98) is an integral electrical heating element (98) with at least one
terminal portion (99).



termnal portion (99). 13 2 9 NOV 20G3 25. Hot runner injection nolding
apparatus as clained in claim20 wherein the plate-like body (92) is a

one- pi ece body (92) into which the at | east one heating el enent 2(@%&; @03
integrally cast. 26. Hot runner injectgzon nolding apparatus as i T
claim 20 wherein the plate-like body (92) is a one-piece body (92) with a
rear face (130) and a front face (132), at |least one of the rear and front
faces (130, 132) having a channel (128) in which the at |east one heating
el enent 2@9189t rugneripiegical Mylding apparatusras chaimediimplaim 2 jwhetdin thenplbteiling

appar at Béd@fszjhé‘b R d ChlyPody .n‘Mﬁgé@h Bhd Qlelgajt;taérﬁe ﬂééﬁﬁ%ew%rhggﬁlshas a

rear plate and a ront “pi a e ( j o1 ne oget her | east
e !ﬂt@'grawsheatl ng el ement (98) extending therebetween. 28. Hot runner
i njection nol ding apparatus as clainmed in claim27 wherein the rear plate
(94) has a front face (100) and the front plate (96) has a rear face (102),
at Ieast?adﬂ@f rgpnertipjigciiongrelding eeparete) asoflairied in elaim QONBFE(!@H)G rlatg-likae rear

face (16g)y (3372 'Tshé'oﬁ@f@%‘ Bb@% gazg%)nfgr@én‘;%ﬂg Qﬁ&'%ef on fa%érgﬁ#ge%itléé’lstm' ch

t he heati n ement I'njec
appar at @g¢e Qétf@l rgefeed frantdhesst’28, W%rf@wwgtaw@amalrﬁﬁﬁhmmhl@m@e @tddast he front

plate (%ﬁg2 h@étﬁ, | dibBghiabsVis it her and the at |east one heating
el enent I g an eltee{ct)rfca‘]@&rﬁ@a%r?%g el enent (98) integrally brazed into

sai d channel (104, 106). 30. Hot runner injection nolding apparatus as

cl ai med o7 nygH @hﬁ@rxrﬁemrrﬁblﬂlng%pgﬂaﬁ}seag élglﬁ‘\edl?rngIn( Q?Mh%?ezréfr{é @%@rﬂrg’g (120)

extending therein to recelve her mocou [ ement hot
runner PRfE3) das oredr lgteRdacad wsTreonivlatg QG)mﬁlnad degatherrgtrathel afdeastone

cavity; ofe Hﬁéﬁngcﬂléhéhttlgé)'é?&d@r@tﬁeﬂe@eﬁ%@\ and a plurality of mozzles (10)

seated in the nol a melt passage (72) branching in the melt
di stribution nmani foI d (26) from a common inlet (74) and extending through

each of o8] h@otﬁgﬁﬁér%eéﬁb@mél&}ﬁ@ra?ﬁar@fusla%%%m@@?n clﬁlﬁ‘f’ﬁ \XJ £R3H) the%ﬁ glé@r ovement

COITpI’I Si ﬁgé‘l luralit of ers each nount ed et ween
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di stri bl @sfmnﬁ fcg (a 0®)angrthe frant miéfadﬁﬁ)dvﬁé dfeaf facer($92) aklegstene abach
heater (nedforiaxden@08) &F Bk fedr HGeROMNYarORe r8ht%ade P1O¥PYF #8%R0nt plate (96)

having a channel (104, 106) in which the heating element (98) extends.

29. Hot runner injection molding apparatus as claimed in claim 28 wherein the rear plate
(94) and the front plate (96} are integrally brazed together and the at least one heating
element (98) is an electrical heating element (98) i ntegrally brazed into said channel
(104, 1086).

30. Hot runner injection molding apparatus as claimed in claim 17 wherein the plate-like
body (92) has an opening (120) extending therein to received a thermocouple element
(122).

31. In a hot runner injection molding apparatus having a mold defining at least one
cavity, a melt distribution manifold (26) and a plurality of nozzles (10) seated in the mold
(14) with a melt passage (72) branching in the melt distribution manifold (26) from a
common inlet (74) and extending through each of the nozzles (10) towards at least one
cavity (86), the improvement comprising:

a plurality of heaters (38) each mounted between the melt distribution manifold (26) and
at least one of the nozzles (10), each heater (38) having a plate-like body (92) and



14 nmeans to heat the plate-like body (92), the plate-like body (92) being
made of a thernmally conductive material and having a rear fa 5 ORan
front face (132), and at |east one nelt bore (70) extending fﬁgfi‘ﬁag« Q@HB
each of said nelt bores (78) defining 4 substantially straight path
through the plate-like body (92) fromthe rear face (130) to the front

face (132darkher ﬁ@ét thk t@amé B o0y, 3k l
distrib tlaon f gl a tcﬁ]geg r(%nt fgg%qm%sg&ya?%)ﬁn zgag?ﬁéﬁ at he at

| east omerABYY F%“ e ”'taFF'é’aé?“d hayeg agfear f%ﬂet“%@r @ f(OFB)faCfE’oQ1 h@nd Fortion

of the neist o@@m%re((?ra) extaadmglmerémmgﬁ éd%@%be@%é%&b@@raﬁ}@@% ys as
clained i i ndi vi ualgrpa] ust the te erature of

each he%g?ta?t?ﬁ)( Stré‘gp‘t ﬁﬂhqh"oé'@f'lt% PlEa-thenkrdyal¥et gdear facgdy3@doc! ai ned
in clai nnel frohtefaed f@132)9ché\@@i 8he rédr f@é’@l?ff@)i atbgttlhﬁ arg%m%’k'@@ bﬁeﬁ‘&%ﬂﬁtﬁﬁloﬁgg ween a

melt distr i njection nol nozzl e . 34.
An i nj eé@efrlgb%ndggﬂ t%ﬂﬂ@d‘?%? k%)aba@nwaﬁ' he et dgast ngomﬁm)nthﬁaiﬁi at

| east omeast oW ineRBBR: (TEPbrhingRsddich GRS feltipasshgarlrh). from the mel t
distribution manifold (26) to the injection nolding nozzle (10). 35. An

injection nolding heater as claimed in claim1 wherein all of said nelt
bores (E&) Hoexarmd nﬁéthi@h&ﬁéldﬁ@ébp@ﬁﬁw@g'cﬂéiﬂnéﬂ||rY dtmt e nhvitimdaAc o ( 132) of

t he pl at i, K runner injection nolding apparatus as
cl ai med™ '%Llai}’ ﬁgjfgtt&ﬁg‘%r@?eﬁafé‘ﬁ Ofo%acgéwea’ferk?e‘i )t bores (78) extend

substanti aI |y perpendicularly to the front face (132) of the plate- |ike
body (92),. ,37.. Hot nner injection nplding apparatus as clained in claim
31 wher é%"n%l"ﬂ%‘f’”éﬁ‘ﬁ@"g manfoldiester (74) ase%g'@rm’ 8 PR ahherefn the heater

per’ pendﬁs:adiaptédtdlﬁe 'tetmoﬁabl?n’hourﬂ@@ befh@éh Dinelt st AbE mArifkR qQQanc( gr). 2 9
NOV 2003. unn@r i njection nolding apparatus as clainmed in claim

31 V\herfiﬂj‘?'nc PH@”% 5@ 891490 pody (92) of each heater (38) has a rear face
(130) and a front face (132), the rear face (130) of the plate-Ilike body
' ution manifold (26) and the front

(92) ab t|n ai nst, the | t str

face (1%) ABf ”fF%E’”pﬁﬂa'Pm r.zq%ierb(ggi,af §%}m‘?ﬂ)di Fleiy 32guhseln et dgast @A8t one

nozzl e nieliore (78) transfers pressurized melt from the melt distribution manifold (26) to the
injection molding nozzle (10).

35. An injection molding heater as claimed in claim 1 wherein all of said melt bores (78)
extend substantially perpendicularly to the front face (132) of the plate-like body (92).

36. Hot runner injection molding apparatus as claimed in claim 17 wherein all of said
melt bores (78) extend substantially perpendicularly to the front face (132) of the plate-
like body (92).

37. Hot runner injection molding apparatus as claimed in claim 31 wherein all of said
melt bores (78) extend substantially perpendicularly to the front face (132) of the plate-
like body (92).



Title: I NJECTI ON MOLDI NG HEATER W TH MELT BORE THERETHROUGH [err]
Abstract: An injection nolding heater (38) having one or nore nelt bores
(78) extending therethrough to be renpvably mounted between tHIMEY 2003
di stribution manifold (26) and each nozzle (10) in a nmulti-gate injection
nol di ng system The heater (38) has a planar body (92) nmade of a thermally
conductive material and heat is provided to it by a heating el enent (98)
which c, ,in b-,. ete(:trical or a beat pipe or by a heated fluid fl ow ng
t hr ough 38. Pelsvages iniectien meldingepphraits asodamnetdr plainkE3é wherein te matedikef t he
heat er s { r I oner rces to
Separ at Ay w3 coeo R IBBLES, ¢ af FER (R aha SR Pceg sBP R rolPHcd

(130) of the plate-like body (92) abutting against the melt distribution manifold (26) and

the front face (132) of the plate-like body (92) abutting against the at least one nozzle
(10).






