I I\LJECTI ON MOLDI NG NOZZLE W TH PRESSED I N HEATI NG
‘ELEMENT AND - ' 1 NTEGRAL COLLAR PORTI ON
BACKGROUND OF THE | NVENTI ON This invention relates generally to

injection nolding and nore particularly_to an injection nolding nozzle
havi ng an el ongated inner core portion, &n outer
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INJECTION MOLDING NOZZLE WITH PRESSED IN
HEATING ELEMENT AND

INTEGRAL COLLAR PORTION

BACKGROUND OF THE INVENTION |
This. invention relates generally to injection
molding and more particularly to an injection molding
nozzle having an elongated inner core portion, an outer
collar portion, and an electrical heating element which are
all integfallj secured togetﬁer without being subjected to
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g pﬁt zing temperatures.
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B\ is well known to make an integral heated
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s the nozzle in the surrounding cooled mold.

nown to provide an electrical heating element
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ing nozzle having an outer collar portion
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with a helical portion integrally secured in an elongated
inner core portion. In one example, as seen in the

applicant's U.S. Patent Number 4,557,685 which issued
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colLlar portion, and an electrical heating el enent which are all integrally

secured together w thout being subjected to t enper at ur es.

It is well known to make an integral heated i nj ection nol di ng
nozzl e having an outer collar portion whi ch supports the nozzle
In the surrounding cooled nold. It is algo known to provide an el ectrical
heating element wth a helical portion integrally secured in an el ongated
i nner core portion. In one exanple, as seen in the applicant's U S.

Pat ent Nunber 4,557,685 which issued 2

Decenber 10, 1985, the electrical heatihg element is first brazed with a
sui t abl e ni ckelDesdember 10,hd 985 r dhegredentriged heating edementedls First
portion is brazed in place with
brazed with a suitable nickel alloy in the spiral groove
and then the outer collar portion is brazed in place with
a suitable copper alloy. In another example, the brazing
is all with a nickel alloy in a single step as shown in the
applicant!'s U.S. Patent Number 4,768,283 which issued
September 6, 1988. All of these previous nozzles are
brazed which has the disadvantage that heating them to a
brazing temperature of approximately 1100°F can damage the
heating element by making the resistance wire in it
brittle. Thus, damage can more easily occur during
shipping or installation, and the nozzle can have a
shortened life span.
While EP 0 425 981 to Reinl does show press
fitting an electrical heating element in a groove in the
flat surface of a melt distribution manifold, this alone

cannot overcome the problem of damage to the heating

element in a nozzle having an integral outer collar

portion.

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 an integral injection molding nozzle

having the combination of an elecﬁrical'heating element



a suitable copper alloy. [In another exanple, the brazing LS akl; ‘Me&ﬂ{e@laced
hickel alloy in a single step as shown in the applicant's

Nunber 4,768,283 which issued Septenber 6, 1988. Al |l of lE H“|5
nozzl es are brazed which has the di sadvantage that heating _
brazing tenperature of approximately 1109[err]F can damage the heating

el ement by making the resistance wire in it brittle. Thus, damage can
nore easily occur during shipping or installation, and the nozzle can
have a shortened |life span. Wiile EP O 425 981 to Reinl does

show press fitting an electrical heating elenent in a groove in the flat
surface of a ¥ktR i Bedipadi peridenf yhdcht Hiss mmlfwta@mmemf
robl em of dapmage to the, heating elenment in a nozzle having an integra
buter col |ar ABEP(PLRCE in & grobve and an QUEBRRGOBERYHROY RAENVIEER is
Accordingly, it is an,object of, ge resent ipvention ,to at_| east
partially ovefTD e&hé“dbiﬁﬂ?aﬂ%ﬁ e§R8¥m?ﬁ%tt1ng ceramic sealant.

To this end, in one of its aspects, the invention
provides an injection molding nozzle having an elongated
inner core portion with a rear ‘end, a front end, a melt
bore extending therethrough from the rear end, an outer
surface, and a head at the rear end which extends outwardly
past the outer sufface, an outer colqu portion encircling
the inner core portion adjacent the rear end, the outer
collar portion having a shoulder against which the head of_.
the inner core portion abuts, and an electrical heating
element with a lead portion extending outwardly through the
outer collar portion and a helical portion with an outer
surface wound in a spiral groove in ﬁhe outer surface of
the inner core portion, the groove having an inner surface
with a semicircular base, the imﬁrovement comprising the
combination of the helical portion of the heating element
being sufficiently deformed by being press fitted into the
groove to ensure substantiallf continuous contact between
the inner surface of the groove and the outer surface of
the helical portion of the heating element, and the outer
collar portion being secured in place around the inner core
portion by thermosetting ceramic sealant applied between

the inner core portion and the surrounding outer collar




prior .art by providing an integral injection nolding nozzle having the
conbi nation of an electrical heating el enent 3 wth a
helical portion which is press fitted and reshaped into place in a groove
and an outer collar portion which is secured in place with thernosetting
ceram c seal ant. To this end,4in one of its aspects, the
I nvention provides an injection nolding nozzle having an el ongated i nner
core portion with a rear end, a front end, a nelt bore extending
t heret hrough fromthe rear end, a cylindrical outer surface, and a head at
the rear end which extends outwardly past the outer surface, an outer
col | ar porti poxrdicn.cling the inner core portion adjacent the rear end,
the outer collar portion having a shoul der agai nst which the head of the
i nner core portion abum@rthﬁrepb}ﬂqnﬁran@Jaﬁ@antngesepﬁnﬁhp\mnﬂen;uqnm
portion extending outwardly through the

will appear from the following description taken together

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a plan view of an injection molding
nozzle according to a preferred embodiment of the
invention,

Figure 2 is a sectional view along line 2-2 in
Figure 1,

Figure 3 is an enlarged sectional view showing
the heating element press fitted into the groove,

Figure 4 is an exploded isometric view showing
the heating element wound in place and the outer collar
portion and the terminal plug in position for assembly, and

Figure 5 is an isometric view showing application

of the thermosetting ceramic sealant.

DETAILED DESCRIPTION OF THE INVENTION

Reference is first made to Figures 1 and 3 which
show an integral heated injection molding nozzle 10 to be
seated in a mold (not shown) according to a preferred
empbodiment of the invention. The nozzle 10 has an

elongated inner core portion 12 with a rear end 14 and a



outer collar portion and a helical portion with an outer surface wound in

a spiral
portion,

groove in the cylindrical .outer surface of the inner core
t he groove having an inner surface wth a semcircular base, the

| nprovenent conprising the conbination of the helical portion of the

heati ng el enent

groove to ensure substantially continuous .contact between the inner
surface of the groove and the outer surface of the helical portion of
heati ng el enent, and the outer collar portion being secured in place
around the inner core portion by thernosetting ceramc seal ant applied

bet ween

the fHAoREt edde Y8 ti ANmeNd tHures UI8 OgRbends othebughl e inner

4 portion. Furt her objects and advantages of the inventi

core portion 12 to convey pressurized melt from the rear
end 14 to the front end 16. ' In this embodiment, a nozzle
seél 20 having a hollow inner piece 22 and a threaded outer
piece 24 is screwed into a threadea seat 26 in the front
end 16 of the nozzle 10 to convey the melt to a sprue gate
(not shown) in the mold. However, in other embodiments,

the front end 16 of the nozzle 10 can have various other

configurations to provide different types of gating.

The nozzle 10 also has an outer collar portion 28
which encircles the inner core portion 12 adjacent its rear
end 14. While the outer collar portion 28 is normally made
of H13 hot work tool steel, the inner core portion 12 may
be made of a different material such as aluminum, stainless
steel or a beryllium copper or beryllium nickel alloy
having different thermal conductivities to provide the
proper thermal balance for different materials or different
types of gating.such as thermal gating. The inner core
portion 12 of the nozzle 10 has an outwardly extending head
30 at its rear end 14. The head 30 fits tightly in a seat
32 in the outer collar portion 28 and abuts against an
inwardly extending shoulder 34. In this embodiment, the
outer collar portion 28 has threaded holes 36 to receive
screws 38 to secure it to a melt distribution manifold 40.

The outer collar portion 28 has a cylindrical skirt 42

being sufficiently defodmed by being press fitted into the

t he

on



wi |l appear fromthe follow ng description taken together wth the

‘acconpanyi ng draw ngs. " BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 is a plan view of an injection nolding nozzle according to a
preferred enbodi nent of the invention, Figure 2 is a sectiona
view along line 2-2 in Figure 1, 6 Figure 3 is an enl arged

sectional view showing the heating elenent press fitted into the groove,
Figure 4 is an exploded isonetric view showing the heating el ement wound
in place and the outer collar portion and the termnal plug in position

for assenbly, and Figure 5 is an isonetric view show ng
appl i cati on whiichhexteadsofertvardlycanoundsklaé airiner core portiorDEPARED
DESCRI PTI ON OF THE | NVENTI ON Reference is first made to’ Fi gures

1 and 3 whi cRocsaltewthe imzzial 10ecinethenpedd dmatplshown)nozzAs ¢ant bebe
seen,-a space 44 is provided between the cylindrical outer
surface 46 of the inner core portion 12 and the surrounding
skirt 42 of the outer collar portion 28.

The inner core portion 12 of the nozzle 10 has an
electrical heating element 48. The electrical heating
element 48 has a helical portion 50 and a lead portion 52.
The helical portion 50 extends in a spiral groove 54 in the
cylindrical outer surface 46 of the inner core portion 12.
The pitch of the spiral groove 54 is tighter towards the
rear and front ends 14, 16 where more heat is required due
to greater heat loss. As best seen in Figure 3, the spiral
groove 54 has an inner surface 56 with a semicircular base
58. The electrical heating element 48 has a resistance
wire 60 enclosed in a refractory powder electrical
insulating material 62 such as magnesium oxide powder in an
outer steel casing 64. 'Initially the heating element 48
has a circular cross-section with a diameter slightly less
than the width of the spiral groove 54. As seen in Figure
3, the helical portion 50 of the heating element 48 is
press fitted into the gfoove 54 which deforms it to form a
flat outer side 66 and forces its outer surface 68 out into
continuous contact with the inner surface 56 of the spiral

groove 54. This contact secures the helical portion 50 of



seated in a nmold (not shown) according to a preferred enbodinent of the

i nvent.i on. The nozzle 10 .has .an elongated inner core portion 12 with
a rear end 14 and a ' front end 16. A nelt bore 18 extends

t hrough the inner <core portion 12 to convey pressurized nelt fromthe rear
end 14 to the front end 16. In this enbodiment, a nozzle seal 20 having a
hol | ow i nner piece 22 and a threaded outer piece 24 is screwed into a
threaded seat 26 in the front end 16 of the nozzle 10 to convey the nelt
to a sprue gate (not shown) in the nold. However, in other enbodinents,
the front end 16 of the nozzle 10 can have various other configurations to

provi de difoh%ﬂhe%Eﬁ%? ehefdhitNds in place in i RPZA HFRIVE sRaandn
~outer collar portion 2
ensures good heat transfer from the heating element 48 to
the adjacent inner portion 12 of the nozzle 10. The lead
portion 52 of the heating element 48 extends radially
outward through a U-shaped opening 70 in the outer collar
portion 28. As seen in Figure 4, in this embodiment, the
lead portion 52 has two separate leads 72 which extend
parallel to each other, but in other embodiments can be
only a single lead. The two leads 72 e#tend outwardly into
parallel holes 74 in a ceramic terminal connector 76. The
terminal connector 76 has an oblong éhaped inner end 78
which fits in the ﬁ-shaped opening 70 in the outer collar
portion 28. It also has two setscrews 80 which screv into
two threaded. holes éz to secure the 1leads 72 to two
overlapping lead wires 84 from a conventional power source
(not shown). | |
The outer collar portion 28 is integrally secured
in place around the inner core portion 12 by. a
thermosetting ceramic sealant 86 which is applied in the
space 44 between the skirt 42 of the outer collar portion
28 and the outer surface 46 of the inner core portion 12.
The ceramic sealant also secures the terminal connector 74
in place and seals the rest of the U-shaped opening 70 in

the outer collar portion 28 against possible melt leakage.

In addition to sealing against melt leakage between the



whi ch encircles the inner core portion 12 adjacent its rear end 14. Wile
the outer collar portion 28 is normally made of H13 hot work tool steel,
the inner core portion 12 may be nmade of a different material such as

al um num stainless steel or a berylliumcopper or berylliumnickel alloy
having different thermal conductivities 8o provide the proper thernal

bal ance for different materials or different types of gating such as

t hermal gating. The inner core portion 12 of the nozzle 10 has an
outwardly extending head 30 at its rear end 14. The head 30 fits tightly
in a seat 32 in the outer collar portion 28 and abuts against an inwardly

extendi ng Shou{fler Sdre Portids £IMNMNKH "BHY odtr WERIr %é@iorpozé | ophe28-

has threaded holes 36 to receive screws 38 to secure it to a nel
di stribution peia f @fd d@ramibe sud 1%rnt00ihartlﬁér ép§8e2&dﬂaalaoc)@t@&t{d§§|

skirt 42 insulation to enhance thermal separation between the inner
core portion 12 and the surrounding skirt 42.

Reference is now made to Figures 4 and 5 in
describing the method of making the injection molding
nozzle 10 according to the preferred embodiment of the
invention. The'elongated inner core portion 12 is made
with the spiral groove 54 machined in its outer surface 46
in a pattern determined by the thermal requirements of the
nozzle 10. The helical portion 50 of the electrical
heating element 48 is then wound in the spiral groove 54
with the lead portion 52 extending radially outward near
the rear end 14. The helical portion 50 of the electrical
heating element 48 is press fitted into the spiral groove
54 with a rolling tool which deforms it and provides
continuous contact between the outer surface 68 of the
heating element 48 and the inner surface 56 of the spiral
groove 54. The hollow outer collar portion 28 slides over
the front end 16 of the inner core portion 12 into place
with the head 30 of the inner core portion 12 received in
the seat 32 in the outer collar portion 28 and the lead
portion 52 of the heating element 48 extending outwardly
through the U-shaped oﬁening 70 in the outer collar portion

28. The fit of the head 30 in the seat 32 is quite tight



whi ch extends forwardly around the inner core portion 12 to |ocate the
‘nozzl e 10 in the nold (not shown)..As can be seen, a space 44 is provided
between the cylindrical outer surface 46 of the inner core portion 12 and

the surrounding skirt 42 of the outer collar portion 28. _ The
i nner core portion 12 of the nozzle 10 gas an electrical heating el ement
48. The electrical heating elenent 48 has a helical portion 50 and a

| ead portion 52. The helical portion 50 extends in a spiral groove 54 in
the cylindrical outer surface 46 of the inner core portion 12. The pitch
of the spiral groove 54 is tighter towards the rear and front ends 14, 16

where nore hegt abéu?ﬁﬂg.r gegogﬂge £Re H Lo por@Son A2 Qﬁsihée&itéi‘

Figure 3, the spira ove 54 has an I nner surface 56 with a semcircul ar

base 58. Theothae! Pozdiokedlg.ng el ement 48 has a resistance wre 60
enclosed in a refractory powder electrical insulating material 62 such as

nmagnesi um oxi de powder The @BrafitctefheRll CGSnnéctsk 7a1iild ghley hbanteati ng
el enent 48 has a circular cross-section with a diameter slightly |ess
in place with its oblong inner end 78 seated in the
matching U-shaped opening 70 in the outer collar portion 28
and the two leads 72 extending into the parallel holes 74.
An elastic band 88 is then placed around the rear end 90 of
the outer collar portion 28 to cover the remainder of the
U-shaped opening 70. In the uprighﬁ position seen in
Figure 5, a predetermined quantity of a suitable liquid
thermosetting ceramic sealant 86 such as CERAMABOND 668
(trade name of Aremeo) 1is applied from a pneumatic
dispensing tube 92 or syringe into the space 44 between the
skirt 42 and the cylindrical outer surface 46 of the inner
core portion 12. The liguid thermosetting ceramic sealant
86 runs down around the inner end 78 of the connector 76
and the elastic band 88 prevents it leaking out through the
opening 70 in the outer collar portion 28. As best seen in
Figure 2 the liquid thermosetting ceramic sealant 86 also
runs into a small gap 94 provided around the inner core
portion 12 and then fills part of the cylindrical space 44.
The assembled nozzle 10 is then heated in an oven to a
temperature of approximately 200°C which solidifies the
thermosetting ceramic sealant 86. This integrally secures

the inner core portion 12, the outer collar portion 28, and



than the wwdth of the spiral groove 54. As seen in Figure 3, the helical
portion 50 of the heating elenent 48 is press fitted into the groove 54
which deforns it to forma flat outer side 66 and forces its outer surface
68 out into continuous contact with the inner surface 56 of the spiral
groove 54. This contact secures the heliggl portion 50 of
7 the heating elenent 48 in place in the spiral groove 54 and ensures
good heat transfer fromthe heating el enment 48 to the adjacent inner
portion 12 of the nozzle 10. The lead portion 52 of the heating el enent 48
extends radially outward through a U shaped opening 70 in the outer collar
portion 28. Astheeperamftgoennecton ﬂﬁl$0@ﬂ&h§nnﬂﬂthquhaOVthﬁqnﬁnQCthZ
has two separate | eads 72 which extend parallel ‘to each other, but in
ot her enbodlnéh%%tb@ﬁ g¢kement. The thermosetting ceramic sealant 86 also
forms a seal against melt leakage between the inner core
portion 12 and the outer collar portion 28. Finally, the
elastic band 88 is removed prior to installation of the
nozzle 10 in a suitable mold.

In use, electrical power is applied to the
heating element 96 in the melt distribution manifold 40 and
to the heating elements 48 in the nozzle 10 to heat them to
a predetermined operating temperature. Pressurized melt is
applied from a molding machine (not shown) to the melt
passage 96 in the melt distribution manifold 40 according
to a predetermined injection cycle. The melt flows through
the melt bore 18 in the nozzle 10 and through the two-piece
nozzle seal 20 to a gate (not shown) in the mold. After
the cavities 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. The mold is then opened
to eject the molded products. After ejection, the mold is
closed and the cycle is repeated continuously with a cycle
time dependent upon the size of the cavities and the type
of material being molded.

While the description of the injection molding

nozzle 10 has been given with fespect to a preferred



only a single lead. The two | eads 72 extend outwardly into parallel holes
74 in a ceramc termnal connector 76. The term nal connector 76 has an
obl ong shaped inner end 78 which fits in the U shaped opening 70 i'n the
outer collar portion 28. It also has two setscrews 80 which screw into
two threaded holes 82 to secure the |eadst¥2 to two overl apping | ead wres
84 froma conventional power source (not shown). The outer
collar portion 28 is integrally secured in place around the inner core
portion 12 by a thernosetting ceram c sealant 86 which is applied in the
space 44 between the skirt 42 of the outer collar portion 28 and the outer
surface 46 ofenbediment, coit peritlilon 2. eviiderter abhat seghgibual SOEIREUT €S
the term nal conpector 74 in place and seals the rest of the U shaped
openi ng 70 i Modkeicakions @repqssrikilenwishayti depapbing bf vomette lseaiprge.
In addition to_sealing, against nelt |eakage between the

of the invention as understood by those skilled in the art

and as defined in the following claims.



8 i nner core portlon 12 and the outer collar portion 28 the—bant—of
ceram c seal ant_in the space—44—also provides insulation to enhancm

t hermal separati nner core portion 12 aftis
skirt 42. wmﬁ u ﬂl how nmade to Figures 4 an
t he met hod of - seckl on nol dipg nozzle 10 acc

preferred enbodi nent of the invention. The eIongated I nner core portlon
12 is made wth the spiral groove 54 machined in its outer surface 46 in
a pattern determned by the thermal requirenents of the nozzle 10. The
helical portion 50 of the electrical heating elenent 48 is then wound in
the spiral groove 54 wrhle tdrbddimentst iocdn tReeximnwveditieon adhalwhicht war d
near the rear end 14. The helical portion 50 of the electrical heating
el enent 48 i seprdusifviet ratbpenty toe ppivilegeodse claimed his defined @aso

mhlch deforms it and prOV|des
follows:

aced

b|ng

1. In an 1ntegra1 heated injection moldlng nozzle
having an elongated inner core portion with a rear end, a
front end, a melt bore extending therethrough from the rear
end, a cylindrical outer surface, and a head at the rear
end which extends outwardly past the outer surface, an
outer collar portion encircling the inner core'portion_
adjacent the rear end; the outer collar portion having a
shoulder against which the head of the inner core portion
abuts, and an electrical heating element with a 1lead
portion extending outwardly through the outer collar
portion and a helical portion with an outer surface wound
in a spiral groove in the outer surface of the inner core
portion, the groove having an inner surface with a
semicircular base, the improvement comprising the
combination of;

(a) the helical portion of the heating element being
sufficiently deformed by being press fitted into the groove
to ensure substantially continuous contact between the
inner surface of the groove and the outer surface of the

.helical portion of the heating element, and
(b) the outer collar portion 5eing secured in place

~around the inner core portion by. thermosetting ceramic




continuous contact between the outer surface 68 of the heating elenent 48
and the inner surface 56 of the spi.ral groove 54. The holl ow outer collar
portion 28 slides over the front end 16 of the inner core portion 12 into
place wth thﬁmmmmsm ﬂ IE i nner core portion 12 received in the seat
32 in the outefl E.H HHQB and thd3l ead portion 52 of the heating
el enent 48 ext efidi hg 'out™arsdl y through the U shaped opening 70 in the
outer collar portion 28. The fit of the head 30 in the seat 32 is quite
tight 9 to accurately locate the

i nner core portion 12 in the outer collar portion 28. The
ceram c terngaahanenapphied’Betwekhetnadinhed cofePpageivht Antt £hebl ong

i nner end 78 seated in the matching U shaped opening 70 in the outer
collar porti gar28unding outer collar portion. :

2. An injection molding nozzle as claimed in claim
1 wherein the helical portion of the heating element has a
circular cross-section before being deformed by press

fitting into the groove.

3. . An injection molding nozzle‘és claimed in claim
2 wherein the lead portion of the electrical heating
element extends outwardly through a terminal connector, the
terminal plug having an inner end received in an opening in
the outer collar portion, and the thermosetting ceranmic
sealant secures the terminal connector in place and seals
the opening in the outer collar portion to prevent melt

leakage therethrough.

4. An injection molding nozzle as claimed in claim
3 wherein the outer collar portion has a cylindrical skirt
extending forwardly ﬁith a sp#ce between the skirt and the
outer surface of the inner core portion, and the
thermosetting ceramic sealant at least partially fills the
space between the skirt and the outer surface to prevent
melt leakage between the inner core portion and the

surrounding outer collar portion.



and the two Teads 72 extending into the parallel holes 74. An elastic band
:88 is then plnimﬂlm“ﬂlmrummﬂtar end 90 of the outer collar portion 28 to
cover the re haped openi ng 70. In the upright position
seen in Figure 5° a‘pr Bdet er'i ned gquantity of a suitable liquid

t hernosetting ceram c seal ant 86 such ad4CERAMABOND 668 (trade nane of
Arenmeo) is applied froma pneumatic dispensing tube 92 or syringe into the
space 44 between the skirt 42 and the cylindrical outer surface 46 of the
inner core portion 12. The liquid thernosetting ceram c sealant 86 runs
down around the inner end 78 of the connector 76 and the elastic band 88

prevents it geaking O%nti‘ﬁj)é'éeléﬂemoﬂ?&fﬁ?nﬁozglénabhélﬁlﬁn%ﬁ Gel |@afiprtion
28. As best seen in Figure 2 the liquid Thernosetting ceramc seal ant 86

al so runs ignt ghareddl | tHEP i¥he O¥oEEd pir@ith tARAI MY 6Gter REW1I1Hn 12
and then fills part of the cylindrical Space 44. The assenbl ed nozzle 10
i's then heatpsirtions aven ndie of €aticdiiale Giavipg olifEeeeyt?Hermd
which solidifies the thernosetting ceram c sealant 86. This integrally
secures thecomdwetivitiesrti on 12, the outer collar portion 28, and



10 the ceram c connector 76 together w thout overheating the heating
€l enment.. The thernosetting ceram c sealant 86 also forns a seal against
melt | eakage between the inner core portion 12 and the outer collar
portion 28. Finally, the elastic band 88 is renoved prior to installation
of the nozzle 10 in a suitable nold. 15 I'n use, electrical power

Is applied to the heating elenent 96 in nelt dist n nanlfold 40
and to the hEREGHIQN MALPENG NOZZLE, N é%i%gi Jﬁ%‘%
mel t

predet er mi nedEBBWENT | AND : BNHEGRAY  COLIARE is . applled fron1a

nol di ng machi ne (not shown) to the nelt passage 96 in the nelt

di stribution manifold 40 aCCOkﬂb@ﬁAchoﬁ Qﬁﬁdgﬁﬁbﬁbﬁéﬁ injection cycle. The
melt flows through I

An injection molding nozzle with an outer collar
portion extending around the rear end of an inner core
portion. The nozzle has an electrical heating element with
a helical portion extending in a spiral groove in the outer.
surflace of the inner coi‘e portion. An integral one-piece
construction is provided without having to overheat the
heating element by the combination of the helical portion
of the heating element being press fittéd and reshaped into
the groove and the outer collar portion and the inner core
portion being secured together by a thermosetting ceramic

sealant.

FIG. 2



~

the nmelt bore 18 in the nozzle 10 and through the two-piece nozzle seal 20
to a gate (not shown) in the nold. After the cavities are filled and a
sui t abl e packing and cooling period has expired, the injection pressure is
rel eased and the nelt conveying systemis deconpressed to avoid stringing
t hrough the open gates. The nold is then opened to eject the nolded
products. After ejection, the nold is cl&£3d and the cycle is repeated
continuously witfa cycle tinme dependent upon the size of the cavities and
the type of nmterialQei . Wil e the description of the
I nj ection nolding 2. 10 has been given with respect to a preferred

' ' el d B&arious other nodifications are
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of the invention as understood by those skilled in the art and as defined

i'n the foll owi ng clains. : . *c L M s*Il 12 The
enbodi ments of the invention exclusive property or privilege is clained is
defined as follows: 1. In an integral heated injection nolding

nozzl e having an elongated inner core portion with a rear end, a front
end, a nelt bore extending therethrough frgmthe rear end, a cylindrical
outer surface, and a head at the rear end which extends outwardly past the

outer surface, an outer rtion encircling the inner core portion
adj acent the rear end, puter~eQONl ar portion having a shoul der agai nst
whi ch the head of thegf) rjcore p j on abuts, and an el ectrical heating
element with a | ead 2
1+—28
TN 70




portion extending outwardly through the outer collar portion and a helical
portion with.an outer surface wound in a spiral groove in the cylindrical
outer surface of the inner core portion, the groove having an inner
surface with a semcircular base, the inprovenent conprising the
conbi nati on of; (a) the helical portion of the heating el enent being
sufficiently deformed by being press fitt®Binto the groove to ensure
substantially continuous contact between the inner surface of the groove
and the outer surface of the helical portion of the heating el enent, and
(b) the outer collar portion being secured in place around the inner core
portion by thernosetting ceramc 13 seal ant applied between the
i nner core portion and the

D
Eithnt 0od1
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surroundi ng outer collar portion.: 2. An injection nnlddﬁ@g
as chalned in claim 1 wherein the helical portion of et . .
has a - cirncul.ar cross-section before bei ng deformed by FREPM\CEM i'njo
t he groove. 3. An injection ol ding nozzle as|clemedTh ¢l ai
wherein the | ead portion of the electrical heating el gngnt xqandﬁﬁi
outwardly through a term nal connector, the term nal %uuung an_ipmne
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To this end, in one of its aspects, the invention
provides an injection molding nozzle having an elongated
inner core portion with a rear“end- a front end, a melt
bore extending therethrough from the rear end a cylindrical outer
surface, and a head at the rear end whlch extends outwardly

(_/ past the outef surface, an outer collar portion encircling
| the inner core portion adjacent the rear end, the outer
collar portion having a shoulder against which the head of
the inner core portion abuts, and an electrical heating
element with a lead portion extending outwardly through the
outer collar portion and a helical portion with an outer
surface wound in a spiral groove in the cylindrical outer surface of
the inner core portion, the groove having an inner éurface
with a semicircular base, the improvement comprisihg the
combination of the helical portion of the heating element
being sufficiently deformed by being press fitted into the
groove to ensure substantially continuous contact between
the inner surface of the groove and the outer surface of
the helical portion of the heating element, and the outer
collar portion being secured in place around the inner core
portion by thermosetting ceramic sealant applied between

the inner core portion and  the surrounding outer collar
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The embodiments of the invention £Q_Jﬂmhch—dyn————’J

exclusive property or privilege is claimed is defined as

follows:

1. In an integral heated injection molding nozzle
having an elongated inner core portion with a rear end, a
front end, a melt bore extending therethrough from the rear
"end, a cylindrical outer surface, and a head at the rear
end which extends outwardly past the outer surface, an
outer collar portion encircling the inner core portion
adjacent the rear end, the outer collar portion having a
shoulder against which the head of thé inner core portion
abuts, and an electrical heating element with a 1lead
portion extending outwardly through the outer collar
portion and a helical portion with an outer surface wound
in a spiral groove in the cylindrical outer surface of the inner core
portion, the groove having an inner surface with a
semicircular base, the improvement comprising the
U combination of;

(a) the helical portion of the heating element being
sufficiently deformed by being press fitted into the groove
to ensure substantially continuous contact between the
inner surface of the groove and the outer surface of the
helical portion of the heéting element, and

(b) the outer collar portion being secured in place

around the inner core portion by- thermosetting ceramic



