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of the sane heater wt
issued April 16, 1991, it is known in hot runner technology to attach a

10 separate plate heater to the rear face of a melt distribution manifold. It is
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,



conponents integrally joined together, Figure 4 is a plan view of a heater
according to another 30 enbodi nent of the invention, 29 NO 2003 WO
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I nvention, and 10 Fig I cLi view along . line 10-10 in Figure
9. SUMMARY OF THE | l\l\/lllftﬁl\%%% /&c@%ﬁn‘t@i‘*ﬁf %Ilt ¢ hedter aS%ﬂg‘é‘Htg & @ frtheresent

i nvention t ceraPodisaent ofptdwet ingkhijomgver cone t he di sadvant ages of the prior

art by providing a s e._r vabl e heater having a nelt bore extending
t her et hr ough 15 whi ch%P ﬁgtgelsr?%ﬁg?rgahbce‘f‘ﬁ%’e?fﬁ %atﬁ%g‘ic"&ihé‘grtptﬂﬂolﬂ%ﬁﬁ mani f ol d
and each nogrbedinTritsofi thelisedntian,pr ovi de | ess heat in sone cases and nore
suppl emery ary heat in 1thez .cases. To this eng, in _one of its aspects, the
i nvention provides an' W &4t FSACHRIIAAMIRY RloREdineal imbigirpbanar body and
nmeans to heat the 20FghaesrisaadyomdfR Wb a ROQY: £§:oﬁ?iﬂg t8far§)tﬁéﬁer”al ly

conducti ve hal an as. one.or nore nelt bores extending therethrough
fromits regéﬁgé\%léner{%o&i t?‘g PYOMEY ace. In another of its aspects, the

| nvention provides a Wifure ONHeH isdnteie Vil ofBIdhid -2RNAIAL #45: A9 & melt

di stribution ngné.f ol a%n a .
empodiment of the invention, and

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

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



25 plurality of nozzles seated in a nold with a nelt passage branching in

the nelt distribution manifold froma comon inlet and extengi@q\iglv
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nozzl es. Each heater has a planar body and neans to heat the planar body.
30 The planar body is nmade of a thermadty conductive material and has one
or nore nelt bores extending therethrough fromits rear face to its front 2
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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



25 30 In accordance with a first aspect of the invention, there is provided
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pl rallty of heaters (38) each mounted between the meit distribution manifold (26) and at least

one of the nozzles (10), each heater (38) having a plate-like body (92) and means to heat the
plate-like body (92), the plate-like body (92) being made of a thermally conductive material and'
having a rear face (130), a front face (132), and at least one melt 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,



one of the nozzles (10), each heater (38) having a plate-like body (92) and
nmeans to heat the plate-like body (92), the plate-like body (92) being

made of a thermally conductive material and having a rear hage 1300
front face (132), and at | east one nelt bore (70) extendi ng?fﬂ\ér)e‘f Otfr)%ﬂ.%h

each of sg¢lgomBdsy bores (78) defining a substantially i th through
the plate- |ike body (92) fromthe rear face (130) to f%%‘%g}ﬁgsgface (132)

thereof, the rear face (130) abutting .ggainst the nelt distribution
mani fold (26), the front face (132) abutting against the at |east one

nozzle (10), the at | I re (78) formng a.portion of the nelt
passage( ( 7)2) . BRI EF Fgﬁﬁ%ﬁéo%%glb&ﬁf& N&S{hﬁo?a%ae B%Ffeérwéfﬁdg}%t andi ng
of the presefAmpenenis innagraliydotred ®igotierypre clearly how it may be carried
into effect, reference.wlt,now b made of exanple to the
acconpanyi ng dr awi ngs.%1 1§ Grad R Vé%vﬁ’%?ﬁ%f‘?reac‘iﬂ’f‘ggtﬁ HR Rt t he
present i nveembodiment ethihehinvEngosi,e 1 i s a sectional view of a portion of
an injectgon nolding Fng/st?.sho j ng a heFt ef?? according to one enbodi nent
of the invention, FigtfEc2 'S aR KRt PT @ Weer ereding the twthonents of
the heater embodinerfti gfuihe ihvetion, NO, | 200 3 WO 00/ 73041 PCT/ CACO/ 00581 -4
Figure 3 is an isonetric view of the same heater with the conponents
integrally joined tog:réptlﬂ?éfe 6 igjag jsamatricovigw ff heatenaesprdingdatemottez cor di ng
to anot her embodini@ittofofhet M@ehtdigntion, 5 Figure 5 is a plan view of a

- heater according to a further enbodiment of the invention, Figure 6 is an
i sometric view of a h&EWE 7de aseeiong! visvanlengdine ZhioBigwet, of t he

inventiony Figure 7 i Fidurs8CkiaAnabm¥ir&Widh U1 1 LrdiR ELQure 6, 10
Firgure 8 is~an isometr iggl view of a heater accoir‘%ﬁ?%ggctcér&alﬁ%tt%%w&er
embodiment 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



enbodi mrent of the invention, Figure 9 is an isonetric view of a heater
according to a further enbodi nent of the invention, and Figure 10 is a
sectional view along line 10-10 in Figure 9. 15 DETAILED DESCRI PTI ON OF THE
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heater 38 and the melt distribution manifold 26 by bolts 56 extending
through the melt distribution manifold 26 and the heater 38. An outer
collar 58 at the rear end 40 of each nozzle 10 has a forwardly extending
flange portion 60 which sits on a circular 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.



element 48 with a termnal 50 and a helical portion 52 extending around a
central nelt bore 54. In other applications, the heater 38 at the rea d
40 of the nozzle 10 and the nelt itself nmay supply suff|C|edi9h ﬁ ﬁg
heating el enent is not required in the nozzle 10. As can be seen, |n this
10 enbodiweadizzogach heated nozzle 10 is secured to itsréﬁ@gﬁﬁhgye
electrical heater 38 and the nelt distribution manifold 26 by bolts 56
extending through the nmelt distributien manifold 26 and the heater 38. An
outer collar 58 at the rear end 40 of each nozzle 10 has a forwardly
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pending upon the apphcatlon In this embodiment, the plates

94, 96 and the electrical 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



Referring also to Figures 2 and 3, each heater 38 has a planar body 92
which in this enbodinent is made of a rear plate 94 and a front plate 96

which are joined together with an electrical heating el ements38y; iNg
t herebetween with term nal portions 99 extending outwardly 5213?&#5%2%?

pl anar bwoywo/aR4it 0 be connected to | eads (not shown) fpeficagedsntrol | ed
power supply. The rear plate 94 and the front plate 96 are made of a
suitable thermally conductive materi aF-such as H13 steel. In this

enbodi ment, the front face 100 of the rear plate 94 and the rear face 102
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10 el ectri cal he?tcj-l”rt:kg el enent 98 is received when the plates 94, 96 are
joi ned tog@FHERIOHHEe CBFRIDS ISRPERISE of ke Bralghabs 104, 106 and the

heating el enment 98 IrSustgSh@nghatfudioVirdteinsHiBledCA! flowif iNVFiLl,,3 fiesi red
tenperature pgtter n dependi ng upon the application. In this”enbodi nent,
the pl at es anga9e¥Eibedjakave. elEg?FﬁlfftlaPo‘ﬁ@Taﬁ Heerepppting tosther bedtingegral |y

brazed togeldifénts 48 RUbachNoRt AGSZI&MPIhABRLLE Q@atlgg%eﬁﬂe‘}é?o lptes 94, 96

are joined together with screws. Wile the heater IS shown wth the
channel s 164ch afpghe rheattm 3hdor hert thete etol @0 po¢datheminedr opkettingd4 and t he

rear face 102palackt® ThE ABAeRl Blmclfls ob B QDAL ERbOdiEDL s Lhe el ect i cal

heating el enent is received1n a chann In el e 100 of
the rear pliatSerioy opniprsalied. ralernptivelyl ehoheating éleownt PBatreor®6or | n

addi tion tqughe (g DN oJols h,heater 38 has hol es, 108 through
whi ch the scre IQ)% E‘é’?tﬂén e%%}? ggelﬂ!rz%ts P?aé% 0 btehcgonrrrlgfttegcff’ﬂ PERATESEBh mani f ol df
26 and Wol egnirodlechrpumer vimughe t @t bbbws) 560 eitdiniiuadlys emjust tige nozzle -

)

10, heater 38 »and. el ., s | buti.on mani f.ol d 26 together. O _course, other
arrangenent s €an be. u%e%d?'})&% g‘sa%rét‘oﬁmz%letﬂfé et%%‘i?ﬁ%ﬁag%% BhEVHERT ust be
secur ed i n tpingemiime ipcas benecdsedrpo provide nmzHeas frbth sdifle hbgereld
di stributi i fol 6 Each heater,38 also has holes 112 from which the
| ocat i ng piqﬁg%"fé%tﬂgeﬁ% FRr &S C@h?“ﬁ@ R @&Sfig" FeqlfSth gl FeRlPR I i but i on
mani fol d 268t in tecoeraeeby thoedld 1hehdienont tise rouRlioge Wirdphddys Melt bore
78 aligned Iy},iét h ong br]%nch 1118 gf t heFﬁé_t passage 30 72 in the nelt
di stribtti oncHanrSiHebds FRplied drom l_ﬁ‘ﬁlff‘a%ﬁ% (5t shawnutfhthene adj acent
nozzl e 10. cehRaheddteid ci8hahtdt pasag7DREPIRI FHue 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



2 9 NOV 2003 WO 00/ 73041 PCT/ CAOCO 00581 -7 into which a renovabl e _
t hernocoupl e el enent 122 is inserted to nonitor and control the operati ng

tenperature of the heater 38. In use, the apparatus is first i gtﬁ ?(2%3»
shown in Figure 1 and described above. Electrical power is then to

the heati W§ %834} enents 48 in each of the nozzles 10 and:ﬁ@whﬂﬂ@sheatl ng

el ements 98 in each of the heaters 38 to heat themto a predeterm ned
operating tenperature. The heating el -drents 98 in the heaters 38 can be
connected in series or in parallel. Alternatively, each heating el enent 98
or one or rRSEES §$@afsﬁmdmrﬂg theretieatghn gadlee MRt $n88 THaH ANBwWeORRERLEH t0 a

t el r rce f. wn) to individually adjust
Soonrately M ROBL ROl B o M Sl s PR ANt ol ot bassage

72 at a uni fa@ijement eweleathﬂ)r eln taItGﬁtht@QnﬂﬁﬁBﬁ@ﬁEsy the ML §e JPhepeat from
sone heaters %hanrefro1 ﬁt hers. For stance, |ess heat is usually
required from oSt argre Fwlh Roregesian ‘é‘lg rethEoweh do 1p mieunted omithhose

around tHe pbrdeptrempre h8jaPerassapzicserd. NBE teah eaRhi &4 'i!;_";ag | ding machi ne
(not shown) g} entral inlet 74 of the r?elt assaﬁée?i E{Tg pa%w de

sprue gating a@&%red?%ﬂcefloheaémﬁr ereertr 14 r?ehOllerﬂjotgcfpr @rﬁcce;w,‘léé hdlee M8l t fl ows
thr ough ¢ he faekie beltsbe,iuléd D RS Beidd pihbe 158kl HOLES, 78%8 th e
e

heat ers 38, the al |8@_ ne|t bores 54 heat nozz
al i gned nel fCHd¥ea t ’??FPBB&FPI%G@M]@&W%FBb@d abawd.e seal s 80 and thr ough

Lhe gates 88 Into ¢ heRo@Mit &0 mad LoFighlhS gl 163,90 are fiLled and a

sui t abl ckln and cooling period pire essure is
rel ease d‘CF‘Pf Ing|tp %’Eﬂibé%eﬁ’@odslylsnémfl%&edmcrenpoﬁsshd thid @ase] ghst ringi ng

I ough the e BaSESr SR 06 gk 4 D PELRE b 5451 e o e
repeat ed coﬁ’f‘ﬁ‘tﬁ sqk?nﬂﬁﬁsﬂoﬁhéoﬁimf@mm@ramﬁmm‘ﬂnfog@ﬂ@ﬂ tHewebge of the
cavities 90 iRandistdee L-YiREs ?lflar{mgx?lhgaa h(-t_-)aei ggelemeng%he heat is provided by

pumping a 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



Ref erence is now made to Figures 4 and 5 which show a heater 38 according
to different enbodi nents of the invention. Mdst of 30 the el enents of these
enmbodi nents are simlar to those descri bed above and common gr%nféﬁt\.é .%@@8
described and illustrated using the sane reference nunerals. Each heater
38 has awp) @y body 92 with two nelt 2 9 NO V 200 V\DQ{%{?B 41
PCT/ CAOQ' 00581 -8 bores 78 extendi ng therethrough rathe ANI%8he. This
allows the heater 38 to be nounted bejween the nelt distribution manifold
26 and two adjacent nozzles 10. In alternate enbodi ments, the heater 38
can have t extendi ng therethrqugh tqQ be nounted
with 5 thre%a}{cg?s %E‘ragﬂg j)ggléérﬁrgﬁga{zatg?e@ f).enRgeté’a erﬁér"sce][@n?n Er#€at er 38
has an i ntegbedinmnécthel dainnkle?2d can bb emehe (Bt facchtizerallG frah @eSCrew 44,
hol es 110 0 56. holes,112.fqr the |locating pins 112 and an
openi ng'120]lfet9 %fécjrgglc% ({’/ftet%g IS BIEE b&ﬁ& ntI'y9tene ERBdhgbove.

Ref erence ilseating eboeeritodFi qur Bs Gnang %@@%&nﬁ@nﬁoﬁ;ﬂakﬂtriag«a %geaccordi ng
t he | anar body 92

t o anot I"ber rsrltg](_)di nggettof tfl}e invention. In this case, )

i s agai i nEd@ of °F éar AR T IIGh P RIapEending gl REYioignormbersshy teannel s

104, 106 t heneepiece nb@dy 2| ys kiaazabed 0SS PatdpeNGnber! £588b59 GaSe rat her
b unpi‘ng a heating

t han havi nglaa t]gati ng El e a{ the heat is provided by

fluid 124 suth d8Rndt 26i Whith detfteda Fghstayel 128980 amdd is Bpetijicelly channel s
104, 106 i nintépokaved phatsesniftdey B&einRef erence is now nmade to Figure 8

showi ng a heater 38 a@gﬁor di nC%étQ a further enbodinent. In this case, the -,
heater 38 has an el § dhe JesgtipHign evfeeninjogiothindlding iapperatak| y cast i A

a_one- plecehplinpancaeadefyiBie Abufci idethben | fier MR ){dg%’i‘@é‘“ jve

materialsuch igs H13 20 steel . "The casting I's prefe oha iR o vacuumrA
furnace whiBAPHBldEndhehe mpsziest bad Heentgiyen heitht cesplebowo npoefered heat

transfer bedMesdinidie) BSwilasnc bRt i Ral licant' s . LLS. Patent Nunber
4,355, 460 whi ch I ssued 1 a h/?iri%ﬂg 6tﬁer modllf{caflons are
possible without departing from the scope of the invention as understood

by those skilled in the art and 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.



Oct ober 26, 1982 and is specifically incorporated in its entirety herein.
As can be seen, the planar body 92 simlarly has a central nelt bore 78,
hol es .25 108 for the screws 44, holes 110 for the bolts 56, holes 112 for

the locating pins 112 and an opening {0 to receive a theugchgﬁhe Sganent
122 as described above. Finally, reference is made to Fig S 3

whi ch skgywm@: heater 38 according to another enbodi nent of the invention.
In this case, 30 the planar body 92 is made of one-piece and an el ectri cal
heating element 98 is integrally brazed in a channel 128 in its rear face
130 as dedcheaieidior @ mek disimtipe apanifeld ofan ipiactien maldite: maschipad)sig athi ch

i ssued W@Bné%eé&%ﬁmo%zlg NM2RQ3 380 AR g ﬁ%‘i’a]te ik FSH_)/ Enéﬁgl 19583 8d 18

specifically incorporated in its entirety ternate
enbodi méHETPOBREDRWEAR AN confagidhe H@nifﬂdtané the aileagtape neaze randipeansian t he

[ ar T aveal¥e diteline baup (92 AR @I bR Ravhd JELCFaoE TRAS) MHERt] ! ne

heating el enent can bé one or nore conventi on cartri
resi st at® &ORBgk Besmel disiriputipn meanifaldy ér‘féﬂﬂﬁéaqerlﬁ@?bﬁéaﬁiﬁd i@ centpoltde atn t he

one- pi egeasPapy n822!@%r@%%és@%ﬂe'nﬁbl%§e P@téé?éndh‘% Feti%o@%? %ﬁ of ?fud

Devellian et al. sued February I's specifica
i ncor poiebPER ﬁ’@éj %‘Wﬂgr%ﬁybﬂé'ﬁt@”hﬂwm pathh&raledd he platertikeb Od)hé92)nj ection

nol di ngf@%é@ééﬁacé@3bﬁf6‘tﬂ@ﬁbﬁﬁéé‘é §3bfiMeMRl Y mounted between the nelt
distribution ............. mani fol d and the nozzl es has been given with

respect to preferred enbodinents, it will be evident that various other

modi fi cat ipnmjetién nshgisg hahitdid H@éié t r
i nventi on as {Jndlerst oodg by It hose sr F%Paés éigﬂlédeﬂglélhﬂ%ﬂ% @gf\??(@gd in the

f ot owr RFAE ai s .MUt tthe g heat%e ﬁ%)de’i%t6od"%|haﬁ'5¢/(ﬁ’a't'0ma$“a§€@|ﬁ d@8kri bed is

a preferred enbodinent to the invention. If the invention nonetheless is

3. An injection molding manifold heater (38) as claimed in claim 1 wherein the heating
means is a passage (126) extending in the plate-like body (92) through which a heating
fluid (124) flows.

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).



susceptible to certain changes and alternative enbodi ments fully
conprehended by the spirit of the invention as described above, and the
scope of the clainms set out below 10 Clains: 2 0 NOV 2003 1. A heater for
a nelt distribution manifold of an injgction nol di ng machi ne a (1 tey

| east one injection nozzle, the heatefp§38) having a plate-Ii ggﬂ@gpfég§$§
adapted to be interposed between and contact the manifold and the at | east
one nozzle, and neans to heat the plate-like body (92), the plate-Ilike
body (92§ ﬁa\rnm@loa m@lémgframfotdlm};teraﬂépae@lalmgd mocialacﬁ wheeeinhe plate-

di stribyid BB‘dJT@'ib 0% One-Bieks BB& @?ﬁuté M@éf}g %ﬁh?%{ rﬁéﬁ?é%) | east

one nozzl e east one ore T each of
sai d nﬁ*melgfﬁ”é§a§178) d efining a s ubstanti aI I y st ral ght path through the
p late-like body (92) fromthe rear face (130) to the front face (132)
thereof. 2. An injection nolding manifold heater (38) as clained in claim!l
furt her 111 n&n irieeign releing mmf@iﬁimatwh(é%eatc@nmw&) claion & wheirein dives platebut i on

mani f ol gid 86y (93) hspé"o g'beg%g@ﬁg%mga r@?lféc%'(qsd@l%&fé frérfngf%a@@&b ajymed in

claim1l whereln I'S a passa 'n the
pl at e- | 19a6t pegigf hgapar WCbU@m fageisdn3@ HRathierigg of ¢handel((128)) mfvvrmbsthezm An

injecti Qg {Tg,llghégmg@%nqgt@?djg&a&] re(i[?@raz%% clainmed in claim3 wherein the

heating fluid (122) nj ecti on nol di ng mani fold heater (38)
as claimed in claiml wherein the heating neans is at Ieast one heating

el ement 1p9R) |rﬁéétf‘oﬂqh6!9mb r?nérﬁl%ldpill@art&' (:35?@3 g%\ﬁlj\rﬁed %Qlal{rﬁ 1HJtﬁé:bI'afH1 ol di ng

mani fold heater (38) as clained 1n c erein east one
heat i ng k¢ 8aBN{92) 48P 9 Eear dIle 494)eandra frmnt Dlﬂf%&&a)wmﬁdﬂt@eﬂ@rwﬁﬂm thelal heat er

(38) as !e%lsﬁbrﬁﬂaﬁiedtﬁg%ke?ﬁéﬁt@g%%eﬁbm iiGeBitwbEASt One heating el ement (98)
is an electrical cartridge type h gter. 8. An injection nolding nmanifold

heater (38) as clainmed in claim5 wherein the at | east one heating el enent

(98) is1sg. ﬂﬁ%Je@bﬁ%olglngAﬁadlf&loeﬁédt&n@@?lag'c%g@rﬂ £l 1F%ﬂ4e‘?ém (trg@%ea?s

clalrredlncalmS wher éi n one heati ng enment 1S an

i nt egr aPa8 &%) heg 2 frand fagen(d 0@) anekive floobplaig (96) hes Iae'aélt fag® £102), at least
: one of the front face (100) of the rear plate (94) and the rear face (102) of the front plate

(96) having a channel (104, 106) in which the at least one 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



termnal portion (99). 11 10. An injection nolding manifold heater (38) as
claimed in claim5 wherein the plate- |ike body (92) is a one-piece body
(92) into which the at least one heating elenment (98) is int eﬁr%l[‘ﬂ@\,&aﬁéﬁﬂa
11. An injection nolding nmanifold heatgr (38) as clainmed in claim5 wherein
the plate- like body (92) is a one-piece body (92) with a rear face (130)
and a fr 130,
132) hagy ace ap et s St ciebnicRrloid (28) pRfneiece 89 nbZASHIAN (o6)
is int eg@vaarﬁ§lab!sa&t@me mald caityi &fﬁ)e&talmrqmrr@nhgammmrfgol d heat er (38) as

cl ai med 'Hba?ér%@?rﬁ ZE %g@ﬂ' of? h@t Tedst Bﬁ%pg%}'e g%?)tpgﬂé?t% K:%%rhaglbgag (94)

and a front pl'at’e toget er wt eas hea
el ement a(W8kE-lkgthodii(Rg antemebes irbeat the. plate-likejbedy (Bh, thel plategdikadwidiol d

heat f t
face. (100 sk fndé PRELMahoRudvY s ahd ol rodf B (BTl fidn ° %0,
t he frofacer@8a). (aﬂd@)t legfst ohe rmeéfaborpl(é@)e@(tmns}aﬂ@retth@ugle.aeracham‘esa(dm@}t of the
f t pl L

(ot Pl 4RRnglia A0 SAelord 1960 o RIRD bl b iR one
(38) as reardperetl 30n tethei frant Sacehdse) theraed th@mar facea{ 180} ehwttla@nagalnet theont
plate (9@t ﬁéﬁbhtﬁﬁrﬁ ﬁ#&lé(( %\ﬁégfrﬁﬁlg%rcgqgﬁg%l.ﬁtg@) Qﬁaalrl\sffatﬁé a]?y st lBgat 1 ng

el enent (98) 1s an e tricd ating el ntegral razed into
said charael1Q1ead thﬁo@)ieaﬁpnemeli bgred? 8ofermibp di peytiomaf lh@I rdelhpassage( 38) as
cl ai ned 72‘) claim14 wherein the rear plate (94) and the front plate (96)
are made of steel. 16. An injection nolding manifold heater (38) as clained
inclaiml wherein the plate- |ike body (92) has an opening (120) extendi ng
“therein 1BOHbﬁﬁﬁ1‘n‘éﬁ‘m]"ec,ttlBﬁrn'YB?&%%‘%!pﬁaraﬁlse{‘ée[?ffam(e]dz%) clait * 17 I '}it%)r Q%annglﬁﬁer

i njection nolding apparatus havin east one nozzl
nol d ( 18)eang tenEgrhovsb mpwtth%ﬁeﬁ*ﬁm(&&)w@we@@)the anait @istnréuttonpagela@ré (2672)

ext endi Baq {0 st B ndBk Aof.2 an inlet (74) through the nelt distribution
mani fold (26) and the at |eaSt one nozzle (10)

a

19. Hot runner injection molding apparatus as claimed in claim 17 wherein the heater
comprises a passage (126) extending in the plate-like body (92) through which a’
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).



towards at |east one nold cavity (86), the inprovenent conprising: a heater
(38) nmounted upstream of the at |east one nozzle (10), the heater (38)

having a plate-like body (92) and neans to heat the plate-I|ikes 19 :
the plate-like body (92) being nade of3 a thermally conductive Zat?jgggﬁ %

having a rear face (130), a front face (132), and at | east one nelt bore
(78) extending therethrough, each of said nelt bores (78) defining a
substantially straight path through the plate-like body (92) fromthe rear
face (126)Helgunper injpetifn Mmealding (@peaiptustrs daimedtimelaire 20 wheoain {HE3Datedbeat t i ng

aai nat "PRC CATT & SR 0P P A 1690 ea-he Aifpo oifort (9857 2" 76

agai nst and one ne

f or mi ngifde@aht¢ash of the melt passage (72). 18. Hot runner injection

nol di ng apparatus as clainmed in claim17 further conprising neans to
renovably nount the heater (38) between the nelt distribution manifold (26)
and the Zét H@féaamerdwectmzl’zolémg BOparals. as-gizimedrim clain 2P ediereim thﬂnianefilge

appar at Bﬁd@??} \saé Hﬁéj ﬁfeEe % ZVIi'W% & I?g% 'f%oﬁ aal %rfrov\ﬁ%g (1355a3efA35Sage

(126) exten ate ke bo heating fluid
(124) f PBSf t@oreaH@md fFQeréﬁeﬂ ﬁj?»@cﬁiﬁmamgda ﬁ”ganaplpﬁﬂﬁlt msmrash theadtreabti n cl ai m

17 Wner%h@hgmggg}%{ng,?te(gﬁ)qgm%g@g@ t?%i%oeast one heating el ement (98)

extending in th 21. Hot runner injection nolding
apparatus as claimed in claim20 wherein the at |east one heating el enment

(98) i srenpvahhé&- |njg8tlon|_t‘ﬁé!dirn§%$5ra'tﬁ £8Cé|éI%qukQ|ng g&@%ﬁ{ﬂgﬁpéﬁé qkbaimed in

claim 20 wherein | eas one heati1ng el enent rical
cartri d§edy (873 haea @ar plzde (Yoand enfient nlaipéa@) J@meﬁﬁ@gﬁﬂmj vap-pﬁneaatusasas

clai med oh& hehthgnBI&HeNT68 Fdxferidify PBbrebERlen. ON€ heating el enent” (98) is a
heat pipe. 24. "Hot runné€r 1njection nol |ng apparatus as claimed in claim

20 wherein the at |l east one heating elenent (98) is an integral electrical

heat i ngz@'ﬁ&&ﬂﬁn&%éct%trﬁbléihg |a$§§'§atlﬁrh% ciatlrﬁ[aéi‘ﬁrf‘t?rélrnoﬁF h%lr\(tﬁg}ear%tg 9 NOV

20G3 . runner injection aratus as claimed rn clarm2
wher e| n Qﬂé‘aﬁlaaff%ﬁ fﬁcﬁeﬁ OQcang tt‘@ﬁ})n‘i @3"& (5 35i tear Fangy(10225t |ﬁﬁ$t@nﬁfﬂf0h t he
at | eastheomisht 14t (100) 61 BE®BAr (188)(94)Sand the rear face (102) of the front 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



integrally cast. 26. Hot runner injection nolding apparatus as clainmed in
claim 20 wherein the plate-like body (92) is a one-piece body

rear face (130) and a front face (132), at |east one of the r%g?:&gg‘ fﬁﬁffﬁt
faces (130, 132) having a channel (1281)4 i n which the at | east one heating

element (98) is integrally brazed. 27. runner injection nolding
appar at \seshg el RéaTeflei Hlateliii Nbdk I @ien ib’@ﬁlk@'@é dX & de9 ahas a
rear pl ?he apd a front Ia’?emg F())I ned togcgq Lejrj vaI @%he at Ieast

........... 80 'Y%@aéefrﬁhéﬂ@ h(E"QIB9 %%@éfﬁﬂ?rﬁéw)h@rfé%étf%@eﬁ 32p@ndi@t runner

i nj ect i qenstBhélivieg b@rao@rwbxt@n@ﬁg meaétm@gh Nedeh & @h:a?mam&sres (e '&@fﬂlﬁé‘é plate
(94) has 0 ont plate ? has a rear face (102),

fr fac n
at | easrgugﬂ@nt&{‘ﬂy Sfrﬁ@h? é”i‘)tﬁtt?“ioéﬂ% treelg@je ldﬂ‘e hoty @35 rop) hedeantare 4hdP)ttRe rear
face (1&129 fr@ﬁt fabe (i3 rtherlébﬁttﬁe G&a@)fac@mdyg batifh aYaRlst thDfhelt H@s@&bdtﬂan"\h' ch
the heatin ZZ rrllt) k runner 1 njection nold
appar at u"%a @gfﬁ% fafe, 1{%%%@9 @Hﬂ'"ﬁtﬁéeraééﬁasbpﬁ? @ozzd@ﬁyo)am athe front
pl ate (%t a:ﬁeemenﬂoew(abl ﬁbnhfnﬁ?aqsbrﬁ&gﬁtthéehneﬁ%ss&%;@) (@b).| east one heating

element (98) is an electrical heating element (98) integrally brazed into
said channel (104, 106). 30. Hot runner injection nolding apparatus as

cl ai med 3gn Hot mr’(ﬁeﬂ-T'nJM@ﬁthﬂdhb%ﬁbla?ét@s b k@imBady c(a‘h%)31hﬁ§wﬁ@ n%@.eltag (120)
ext endi nr% therein to received a therm)cou?I e element (122) . I'n a hot

runner i %@{quﬁﬁngﬁﬁtB? PRIBWFS P RACH 6RISE (38) ol d defi ni ng at Ieast one
cavity, a rrelt distribution manifold (26) and a plurality of nozzles (10)
seated | W t h ass (72) branching in the nelt
distri b&?’i r%om%& éé’jaf’l‘ff-"@ﬁ?eéteféég}rﬁﬁ]cl ireskin claay hwhereh BRIt hr ough
‘each “of ig e@m@zw eesre(rﬂ&babtquurﬂsd abtleeasd meNRist@RMibh Yndri¥Bl, (261 8nd aﬁr ovenent
conpri si ‘%6 aﬁgoﬁrall é heaters (38) each nounted between the nelt
di stri bIFFYR" 'F%Pﬂz%ez Pland at least one of the nozzles (10), each
heater (38) having a plate-like body (92) and 2 9 NOV 2003 14 neans to heat
t he pl ate-1l,i ke ody the plate-|ike body (92) being made of a
t her mal F’g £BUBEL gﬁﬁ%;err“?a&?r @ﬁﬁaﬁ 'rﬁﬁd L Féﬁ‘s %a%@r?'ﬂgb? at degst GAR face
(132), @l tatre (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).



| east one nelt bore (70) extending therethrough, each of said nelt bores
(78) defining a substantially straight path through the plate-Ilike bod%
(92) fromthe rear face (130) to the front face (132) thereof,? hd}(j¥ar(l3
face (130) a butting against the melt 4 stribution manifold (26), the
front face (132) abutting against the at |east one nozzle (10), the at

| east one nelt bore (78) formng a portion of the nelt passage (72). 32.

Hot runner injection nolding apparatus as clained in claim31 havi ng neans
to i ndP6i dalaunyerdeajpeiisn mpldingapperaiisiaseciaimedadr hiame 3t evhe(<d8ihe @ate-lika

injecti [ Fﬁyg I t [ [ l, Lh the
heat er %nggj(ﬂ'g?ga to atgg (?%)Rg%af{e? § ﬁrf%)ﬁr%'?%oc} %‘gtﬁ%ﬁ lféébeﬁé??)ﬂéfe S%Q?F%ﬁ'ltei on

mani f ol d13R26f thenplatgriike ibepie €93) @buitiph digaigshibe helt disitibutic®dmanifeld (§6dendon

nmol di ng r L eds. ) |, ad - ' t mel t
bore ( 7%5@56??@%#62%22?2?5 rl%ﬁgceilgé %8?)( ??Zyoaf‘ﬁﬁ%“\ﬁ@gﬁa"t@ t Er}@gait?%%sht% ?% n Ogrr%% fold
(26) to(the injection nolding nozzle (10). 35. An injection nolding heater
as claimed in claim1l wherein all of said nelt bores (78) extend
substantially perpendicularly to the front face (132) of the plate-Ilike
body (92). 36. Hot runner injection nolding apparatus as clainmed in claim
17 wherein all of said nelt bores (78) extend substantially
perpendicularly to the front face (132) of the plate- |ike body (92). 37.
Hot runner injection nolding apparatus as clained in claim31 wherein al

of said nelt bores (78) extend substantially perpendicularly to the front
face (132) of the plate- |like body (92). 2 9 NOV 2003 15 38. Hot runner

i njection nolding apparatus as clainmed in claim31 wherein the plate-Ilike
the rear face (130) of the plate-like body (92) abutting against the nelt
distribution manifold (26) and the front face (132) of the plate-like body
(92) abutting against the at | east one nozzle (10).
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