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(54) Transfer seal for a removeable nozzle tip of an injection molding apparatus

(57) A two-piece transfer seal for coupling a nozzle
tip (24) to a nozzle of an injection molding apparatus
includes a retaining member (48) removably connected
to a downstream end of the nozzle (18) and a removably
connected nozzle sealing member (70). The retaining
member (48) is comprised of a first material and at least

the sealing face of the sealing member is comprised of
a second material. In certain applications, the nozzle
sealing member (70) is a mold gate insert. In certain ap-
plications, the two-piece transfer seal does not retain
the nozzle tip, which is metallurgically bonded to the
nozzle.
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Description

Field of the Invention

[0001] The present invention relates generally to an
injection molding apparatus and, in particular to a re-
movable nozzle tip that is coupled to a nozzle by a trans-
fer seal.

Background of the Invention

[0002] Injection molding nozzle assemblies having a
nozzle body and a separate nozzle tip are well known
in the art. The nozzle tip may include a threaded portion
to allow for direct coupling to threads on the nozzle body
or, alternatively, a removable transfer seal may be pro-
vided to secure the tip to the nozzle body. The transfer
seal typically includes a threaded portion for mating with
threads on the nozzle body.
[0003] In addition to securing the nozzle tip to the noz-
zle body, the transfer seal functions to insulate the hot
nozzle tip from the cold mold cavity plate. The nozzle tip
is typically comprised of a highly thermally conductive
material to facilitate heat transfer from heaters coupled
to the nozzle to the melt flowing through the nozzle tip.
The transfer seal is typically comprised of a low thermal-
ly conductive material, such as titanium, to insulate the
nozzle tip from the cold mold cavity plate. The transfer
seal further forms a seal with the cavity plate to prevent
pressurized melt from escaping into the insulative air
space that surrounds the nozzle.
[0004] A transfer seal is disclosed in U.S. Patent No.
5,299,928 to Gellert. The one-piece transfer seal is com-
prised of a thermally insulative material and includes a
portion that is located between the nozzle and the noz-
zle tip. This one-piece nozzle seal further includes a
threaded portion to connect the seal to the nozzle.
[0005] As such, a need exists for a transfer seal that
provides a good performance over a broader range of
applications and that can be replaced in case of partial
damage in a more efficient manner.

SUMMARY OF THE INVENTION

[0006] This invention teaches a novel injection nozzle
in which a transfer seal that surrounds a nozzle tip is
made of two members that are removably attached to
the nozzle and to one another. Each member has a
unique function such that each may be formed to ac-
commodate different manufacturing tolerances and
methods. For example, one member has a threaded
portion to engage the nozzle and the other member acts
as a seal, as an alignment surface and an insulator. The
two members may be made of two different materials.
Further, if the transfer seal is damaged during manufac-
turing or use, only the damaged member needs to be
repaired or replaced. In one embodiment of the inven-
tion, one member of the transfer seal retains a nozzle

tip. In another embodiment, the nozzle tip is metallurgi-
cally bonded to a nozzle body, and thus it is not retained
by the transfer seal. Still, this second type of a tip can
be removed by local heating.
[0007] According to an embodiment of the present in-
vention there is provided a transfer seal for coupling a
nozzle tip to a nozzle of an injection molding apparatus,
the transfer seal including:

a retaining member removably connected to a
downstream end of the nozzle, the retaining mem-
ber having an inwardly directed retaining flange pro-
vided at a downstream end of the retaining member;
a sealing member having a mating flange sand-
wiched between the inwardly directed retaining
flange and a step provided in the nozzle tip, the
sealing member having a sealing face for abutting
a surrounding wall of a mold cavity plate opening;
and wherein the retaining member is comprised of
a first material and at least the sealing face of the
sealing member is comprised of a second material.

[0008] According to another embodiment of the
present invention there is provided a transfer seal for
coupling a nozzle tip to a nozzle of an injection molding
apparatus, the transfer seal comprising:

a retaining member removably connected to a
downstream end of the nozzle, the retaining mem-
ber having a shoulder for abutting a first step pro-
vided in the nozzle tip and an inwardly directed re-
taining flange provided at a downstream end of the
retaining member;
a sealing member having a mating flange sand-
wiched between the inwardly directed retaining
flange and a second step provided in the nozzle tip,
the sealing member having a sealing face for abut-
ting a surrounding wall of a mold cavity plate open-
ing; and

wherein the retaining member is comprised of a
first material and at least the sealing face of the sealing
member is comprised of a second material.
[0009] According to an embodiment of the present in-
vention there is provided a transfer seal for coupling a
nozzle tip to a nozzle of an injection molding apparatus,
the transfer seal including:

a retaining member removably connected to a
downstream end of the nozzle, the retaining mem-
ber having a shoulder for abutting a first step pro-
vided in the nozzle tip and an inwardly directed re-
taining flange provided at a downstream end of the
retaining member;
a sealing member having a mating flange sand-
wiched between the inwardly directed retaining
flange and a second step provided in the nozzle tip,
the sealing member having a sealing face for abut-
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ting a surrounding wall of a mold cavity plate open-
ing; and

wherein the retaining member is comprised of a
first material and at least the sealing face of the sealing
member is comprised of a second material.
[0010] According to another embodiment of the
present invention there is provided an injection molding
apparatus including:

a manifold having a manifold channel for delivering
a melt stream of moldable material to a nozzle chan-
nel of a nozzle, the nozzle being received in a mold
cavity plate opening;
a nozzle tip nested in a downstream end of the noz-
zle, the nozzle tip having a melt channel in commu-
nication with the nozzle channel for receiving the
melt stream from the nozzle channel;
a mold cavity for receiving the melt stream from the
melt channel of the nozzle tip through a mold gate;
a transfer seal having a retaining member and a
sealing member for coupling the nozzle tip to the
nozzle, the retaining member being removably con-
nected to the downstream end of the nozzle and
having an inwardly directed retaining flange, the
sealing member having an outwardly directed mat-
ing flange that is sandwiched between the inwardly
directed retaining flange and a step provided in the
nozzle tip, a sealing surface of the sealing member
abutting a surrounding wall of the mold cavity plate
opening; and

wherein the retaining member is comprised of a
first material and at least the sealing face of the sealing
member is comprised of a second material.
[0011] According to yet another embodiment of the
present invention there is provided an injection molding
apparatus including:

a manifold having a manifold channel for delivering
a melt stream of moldable material to a nozzle chan-
nel of a nozzle, the nozzle having a threaded down-
stream end;
a nozzle tip located adjacent the threaded down-
stream end of the nozzle, the nozzle tip having a
melt channel in communication with the nozzle
channel for receiving the melt stream from the noz-
zle channel;
a mold cavity for receiving the melt stream from the
melt channel of the nozzle tip through a mold gate;
a transfer seal for securing the nozzle tip to the noz-
zle, the transfer seal having a retaining member for
mating with the threaded downstream end of the
nozzle, a shoulder for abutting at least a portion of
an outer wall of the nozzle tip and a sealing member
having a sealing face for abutting a cavity plate sur-
rounding the mold gate;

wherein an outwardly directed flange of the seal-
ing member is sandwiched between an inwardly direct-
ed flange of the retaining member and a step provided
in an outer wall of the nozzle tip.

Brief Description of the Figures

[0012] Embodiments of the present invention will now
be described more fully with reference to the accompa-
nying drawings in which like reference numerals indi-
cate similar structure.
[0013] Figure 1 is a side sectional view of an injection
molding apparatus according to an embodiment of the
present invention.
[0014] Figure 2 is an enlarged view of a portion of Fig-
ure 1.
[0015] Figure 3 is a side sectional view of a portion of
an injection molding apparatus according to another
embodiment of the present invention.
[0016] Figure 4 is a side sectional view of a portion of
an injection molding apparatus according to another
embodiment of the present invention.
[0017] Figure 5 is a side sectional view of a portion of
an injection molding apparatus according to another
embodiment of the present invention.

Detailed Description of the Invention

[0018] Referring now to Figure 1, an injection molding
apparatus is generally shown at 10. The injection mold-
ing apparatus 10 comprises a manifold 12 having a
manifold melt channel 14 for receiving a melt stream of
moldable material under pressure from a manifold bush-
ing 16. The manifold bushing 16 is in communication
with a machine nozzle (not shown).
[0019] Nozzles 18 are coupled to respective outlets
20 of the manifold 12. A nozzle channel 22, which is gen-
erally aligned with axis 23, extends through each nozzle
18 to receive the melt stream of moldable material from
the manifold 12. A nozzle tip 24 is coupled to a down-
stream end of each nozzle 18. Each nozzle tip 24 in-
cludes a melt channel 26 that is aligned with a respective
nozzle channel 22 for receiving the melt stream there-
from. The nozzle tip 24 is comprised of a highly thermally
conductive material such as Beryllium-Copper, for ex-
ample. The nozzle tip 24 may alternatively be made of
other materials including, Copper Alloy, Beryllium-free
Copper, TZM, Tungsten Carbide, Tool Steel, Hardened
Steel, H13, AerMetTM 100 or 310 Alloys, AmpcoTM and
Stainless Steel.
[0020] Mold gates 30 are provided in a mold cavity
plate 32. The mold gates 30 are openable to allow de-
livery of melt to respective mold cavities 34 in the injec-
tion molding apparatus 10. The mold gates 30 are ther-
mal gated, however, may alternatively be valve gated.
Both thermal gated and valve gated nozzles are well
known in the art and therefore will not be described here-
in.
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[0021] Manifold heaters (not shown) and nozzle heat-
ers 42 heat the manifold 12 and nozzles 18 respectively
in order to maintain the melt stream at a desired tem-
perature. Cooling channels 44 are provided adjacent the
mold gates 30 and the mold cavities 34 in order to facil-
itate cooling of the melt in the mold cavities 34.
[0022] As shown in Figure 2, a transfer seal 46 is com-
prised of a retaining member 48 and a separate sealing
member 70. The retaining member 48 includes an inner
surface 80 for abutting an outer wall 66 of a nozzle tip
24 and an outer surface 60 having threads 50 formed
therein. The threads 50 mesh with threads 54 that are
formed on an inner surface 78 of the nozzle 18.
[0023] The retaining member 48 is comprised of a
thermally conductive material in order to facilitate heat
flow from the nozzle 18 to the nozzle tip 24. This allows
heat provided by the nozzle heater 42 to be transferred
efficiently to the nozzle tip 24. The retaining member 48
does not directly contact the cold mold plate 32, there-
fore, it is not necessary for the retaining member 48 to
be an insulator. The retaining member 48 may be com-
prised of a conductive material such as Beryllium-Cop-
per, Copper Alloy, Beryllium-free Copper, TZM, Tung-
sten Carbide, Tool Steel, Hardened Steel, H13, Aer-
MetTM 100 or 310 Alloys, Ampco™, Stainless Steel or
any other suitable thermally conductive material.
[0024] In applications having processing conditions in
which thread galling is likely to occur, a lubricant is ap-
plied to the threads to reduce the amount of friction ther-
ebetween. A lubricant such as any Loctite® anti-seize
compound manufactured by Loctite America or any oth-
er suitable lubricant may be used. Another method for
reducing the occurrence of thread galling is to adjust the
thread geometry of the nozzle 18 and transfer seal 46.
[0025] The retaining member 48 of transfer seal 46
may alternatively be coupled to the nozzle 18 by one of
brazing, welding, fusion or any other bonding process
that may or may not require the use of a bonding mate-
rial between retaining member 48 and the nozzle 18.
There are no threads therefore thread galling cannot oc-
cur. In this arrangement, the retaining member 48 is re-
movable from the nozzle 18 by raising the temperature
at the brazed joint to a de-coupling temperature, which
is above the operating temperature of the injection mold-
ing apparatus 10. In another embodiment of the present
invention, not shown in the figures, nozzle tip 24, 24b
and 24c depicted in Fig. 2, Fig. 3, Fig. 4 and Fig. 5 is
attached to the nozzle by one of brazing, welding, fusion
or any other bonding process that may or may not re-
quire the use of a bonding material between the nozzle
tip and the nozzle 18. Reference is made in this regard
to U.S. Patent No. 6,009,616, U.S. Patent No.
6,302,680, and U.S. Patent No. 6,318,990 each of which
is incorporated by reference in its entirety herein.
[0026] A shoulder 62 is provided on the end of the
transfer seal 46 upstream of the threads 50. The shoul-
der 62 abuts a step 86 that is provided in the outer wall
66 of the nozzle tip 24 to secure the nozzle tip 24 to the

nozzle 18. A retaining flange 82 extends inwardly from
a downstream end of the retaining member 48.
[0027] The sealing member 70, which is located
downstream of the retaining member 48, includes a mat-
ing flange 84 for interlocking with the retaining flange 82
of the retaining member 48. The mating flange 84 is
sandwiched between the retaining flange 82 of the re-
taining member 48 and the outer wall 66 of the nozzle
tip 24 to hold the sealing member 70 in position. A sec-
ond shoulder 62', which is provided on an upstream end
of the mating flange 84, abuts a second step 86' of the
nozzle tip 24. The second shoulder 62' is held in abut-
ment with the nozzle tip 24 by the retaining flange 82 of
the retaining member 48. The transfer seal 46 is sized
so that both shoulders 62 and 62' are in abutment with
the nozzle tip 24, however, it will be appreciated that
only one shoulder is necessary to hold the nozzle tip 24
in position, as is shown in the embodiment of Figure 3.
Further, it will be appreciated by a person skilled in the
art that the shoulders 62, 62' may be horizontal or alter-
natively may be sloped at any angle to accommodate
various nozzle tip designs.
[0028] The sealing member 70 includes a sealing face
72 that abuts a surrounding wall 76 of an opening 74 in
the mold cavity plate 32. At least the sealing face 72 of
the sealing member 70 is comprised of a material having
good thermal insulating properties, such as titanium, ce-
ramic, thermally coated steel or a polyimide material,
such as Vespel®, which is manufactured by Dupont, for
example. The sealing face 72 insulates the nozzle tip
24 so that heat transfer from the cold mold plate 32 is
reduced.
[0029] The outer wall 60 of the retaining member 48
of the transfer seal 46 includes a hexagonal nut-shaped
portion 61 for mating with a tool to allow for tightening
or loosening of the transfer seal 46.
[0030] In operation, the melt stream flows under pres-
sure though the manifold channel 14 of the manifold 12
and into the nozzle channels 22 of a plurality of nozzles
18 of the injection molding apparatus 10. The melt flows
from the nozzle channels 22 into the melt channels 26
of the respective nozzle tips 24, past the mold gates 30
and into the mold cavities 34. The mold cavities 34 are
then cooled by the coolant flowing through the cooling
ducts 44. Once a predetermined amount of time has
elapsed, the molded parts are ejected from the mold
cavities 34.
[0031] The retaining member 48 of the transfer seal
46 maintains the nozzle tip 24 in abutment with the noz-
zle 18 and the sealing member 70 provides a seal be-
tween the surrounding wall 76 of the mold cavity plate
opening 74 and a sealing face 72 thereof to prevent melt
from escaping into the insulative air space that sur-
rounds the nozzle 18. Further, the sealing member 70
insulates the hot nozzle tip 24 from the cold mold cavity
plate 32.
[0032] The two-piece transfer seal 46 provides an ad-
vantage in that the retaining member and sealing mem-
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ber may be made from different materials. Further, if one
of the parts is damaged it is not necessary to replace
the entire transfer seal 46, only the damaged portion.
[0033] Referring to Figure 3, another embodiment of
an injection molding apparatus 10b is shown. Like ref-
erence numerals have been used to denote like parts
and only differences relative to the injection molding ap-
paratus of Figures 1 and 2 will be discussed in detail.
[0034] In this embodiment, step 86 in nozzle tip 24b
has been eliminated. As such, nozzle tip 24b is held in
position by mating flange 84b of sealing member 70b.
The shoulder 62b' of mating flange 84b of sealing mem-
ber 70b is held in abutment with step 86b' of nozzle tip
24b by retaining flange 82b of the retaining member 48b,
which in turn is coupled to nozzle 18b by threads 50b.
The retaining member 48 may be comprised of a mate-
rial such as Beryllium-Copper, Copper Alloy, Beryllium-
free Copper, TZM, Tungsten Carbide, Tool Steel, Hard-
ened Steel, H13, AerMetTM 100 or 310 Alloys, Amp-
coTM, Stainless Steel or any other suitable thermally
conductive material.
[0035] Referring to Figure 4, another embodiment of
an injection molding apparatus 10c is shown. Like ref-
erence numerals have been used to denote like parts
and only differences relative to the injection molding ap-
paratus of Figures 1 and 2 will be discussed in detail.
[0036] Similar to the transfer seal 46 and 46b of the
previous embodiments, transfer seal 46c is comprised
of a retaining member 48c and a separate sealing mem-
ber 70c. The retaining member 48c includes an inner
surface 80c having threads 50c formed therein. The
threads 50c mesh with threads 54c that are formed on
the outer surface 19c of the nozzle 18c. A retaining
flange 82c extends inwardly from a downstream end of
the retaining member 48c. The retaining member 48c
may be comprised of any of the thermally conductive
materials identified in relation to the retaining members
of the previous embodiments. In this embodiment, the
retaining member 48c is not located between the heater
and the nozzle tip and therefore can be made out of a
wider variety of materials with a wider range of thermal
conductivity. Thus, retaining member 48c can be made
of Vespel®, Titanium, H13 or Tool Steel.
[0037] The sealing member 70c that is located down-
stream of the retaining member 48c, includes a mating
flange 84c. A shoulder 62c of the mating flange 84c,
which is provided at an upstream end of the sealing
member 70c, abuts a step 86c that is provided in an out-
er wall 66c of the nozzle tip 24c. The retaining flange
82c of the retaining member 48c secures the mating
flange 84c in abutment with the nozzle tip 24c to couple
the nozzle tip 24c to the nozzle 18c while holding the
sealing member 70c in position.
[0038] The sealing member 70c further includes a
sealing face 72c that abuts a surrounding wall 76c of an
opening 74c in the mold cavity plate 32c. At least the
sealing face 72c is comprised of a material having good
thermal insulating properties, such as titanium, ceramic,

thermally coated steels or a polyimide material, such as
Vespel®, which is manufactured by Dupont, for exam-
ple.
[0039] The transfer seal 46c performs similar secur-
ing, insulating and sealing functions as have been de-
scribed with respect to the previous embodiments.
[0040] Referring to Figure 5, another embodiment of
an injection molding apparatus 10d is shown. Like ref-
erence numerals have been used to denote like parts
and only differences relative to the injection molding ap-
paratus of Figures 1 and 2 will be discussed in detail.
[0041] In this embodiment, transfer seal 46d is com-
prised of a retaining member 48 and a separate mold
gate insert 71. The retaining member 48 is identical to
that shown in Figure 2, but the retaining member con-
figurations shown in Figures 3 and 4 are equally appli-
cable to this embodiment. The retaining member 48 may
be comprised of any of the thermally conductive mate-
rials identified in relation to the retaining members of the
previous embodiments.
[0042] The mold gate insert 71, which is located
downstream of the retaining member 48, includes a mat-
ing flange 84d. A shoulder 62d' of the mating flange 84d,
which is provided at an upstream end of the mold gate
insert 71, abuts a step 86' that is provided in an outer
wall 66 of the nozzle tip 24. The retaining flange 82 of
the retaining member 48 secures the mating flange 84d
in abutment with the nozzle tip 24 to couple the nozzle
tip 24 to the nozzle 18 while holding the mold gate insert
71 in position.
[0043] The mold gate insert 71 includes a mold gate
orifice 30d and abuts a surrounding wall 76 of mold cav-
ity plate 32. In this embodiment, nozzle tip 24 is made
from a highly thermally conductive material, such as,
Beryllium-Copper, Beryllium-free Copper, TZM, or Am-
pco™ The mold gate insert 71 is comprised of a material
having lower thermal conductivity and better wear re-
sistance than the nozzle tip, such as, tool steel or hard-
ened steel. The retaining member 48 is comprised of a
material having good thermal conductivity from the
same family of materials as the nozzle tip 24 so that this
member does not retain any heat from heater 42 of the
nozzle. If mold gate insert 71 is retained by a retaining
member similar to 48c from Fig. 4, which is threaded
onto the outer surface of the nozzle body 18, then re-
taining member 48 of Fig. 5 can be made of a material
with thermal insulating properties, such as, titanium, ce-
ramic, thermally coated steels or a polyimide material,
such as Vespel®.
[0044] The many features and advantages of the in-
vention are apparent from the detailed specification and,
thus, it is intended by the appended claims to cover all
such features and advantages of the invention that fall
within the true spirit and scope of the invention. Further,
since numerous modifications and changes will readily
occur to those skilled in the art, it is not desired to limit
the invention to the exact construction and operation il-
lustrated and described, and accordingly all suitable
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modifications and equivalents may be resorted to, falling
within the scope of the invention.

Claims

1. A transfer seal for coupling a nozzle tip to a nozzle
of an injection molding apparatus, said transfer seal
comprising:

a retaining member removably connected to a
downstream end of the nozzle, said retaining
member having an inwardly directed retaining
flange provided at a downstream end of said
retaining member;
a sealing member having a mating flange sand-
wiched between said inwardly directed retain-
ing flange and a step provided in the nozzle tip,
said sealing member having a sealing face for
abutting a surrounding wall of a mold cavity
plate opening; and

wherein said retaining member is comprised
of a first material and at least said sealing face of
said sealing member is comprised of a second ma-
terial.

2. A transfer seal as claimed in claim 1, wherein said
first material and said second material are different.

3. A transfer seal as claimed in claim 2, wherein said
first material is more thermally conductive than said
second material.

4. A transfer seal as claimed in claim 3, wherein said
first material is selected from the group consisting
of: Beryllium-Copper, Copper Alloy, Beryllium-free
Copper, TZM, Tungsten Carbide, Tool Steel, Hard-
ened Steel, H13, AerMet™ 100 or 310 Alloys, Am-
pco™ and Stainless Steel.

5. A transfer seal as claimed in claim 4, wherein said
second material is a thermal insulator.

6. A transfer seal as claimed in claim 5, wherein said
second material is titanium.

7. A transfer seal as claimed in claim 5, wherein said
second material is ceramic.

8. A transfer seal as claimed in claim 1, wherein an
outer wall of said retaining member is threaded to
mate with a threaded inner surface of the nozzle.

9. A transfer seal as claimed in claim 1, wherein an
inner wall of said retaining member is threaded to
mate with a threaded outer surface of the nozzle.

10. A transfer seal for coupling a nozzle tip to a nozzle
of an injection molding apparatus, said transfer seal
comprising:

a retaining member removably connected to a
downstream end of the nozzle, said retaining
member having a shoulder for abutting a first
step provided in the nozzle tip and an inwardly
directed retaining flange provided at a down-
stream end of said retaining member;
a sealing member having a mating flange sand-
wiched between said inwardly directed retain-
ing flange and a second step provided in the
nozzle tip, said sealing member having a seal-
ing face for abutting a surrounding wall of a
mold cavity plate opening; and

wherein said retaining member is comprised
of a first material and at least said sealing face of
said sealing member is comprised of a second ma-
terial.

11. A transfer seal as claimed in claim 10, wherein said
first material and said second material are different.

12. A transfer seal as claimed in claim 11, wherein said
first material is more thermally conductive than said
second material.

13. A transfer seal as claimed in claim 12, wherein said
first material is selected from the group consisting
OF: Beryllium-Copper, Copper Alloy, Beryllium-free
Copper, TZM, Tungsten Carbide, Tool Steel, Hard-
ened Steel, H13, AerMet™ 100 or 310 Alloys, Am-
pcoTM and Stainless Steel.

14. A transfer seal as claimed in claim 13, wherein said
second material is a thermal insulator.

15. A transfer seal as claimed in claim 14, wherein said
second material is titanium.

16. A transfer seal as claimed in claim 14, wherein said
second material is ceramic.

17. A transfer seal as claimed in claim 14, wherein an
outer wall of said retaining member is threaded to
mate with a threaded inner surface of the nozzle.

18. A transfer seal as claimed in claim 14, wherein an
inner wall of said retaining member is threaded to
mate with a threaded outer surface of the nozzle.

19. An injection molding apparatus comprising:

a manifold having a manifold channel for deliv-
ering a melt stream of moldable material to a
nozzle channel of a nozzle, said nozzle being
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received in a mold cavity plate opening;
a nozzle tip nested in a downstream end of said
nozzle, said nozzle tip having a melt channel in
communication with said nozzle channel for re-
ceiving said melt stream from said nozzle chan-
nel;
a mold cavity for receiving said melt stream
from said melt channel of said nozzle tip
through a mold gate;
a transfer seal having a retaining member and
a sealing member for coupling said nozzle tip
to said nozzle, said retaining member being re-
movably connected to said downstream end of
said nozzle and having an inwardly directed re-
taining flange, said sealing member having an
outwardly directed mating flange that is sand-
wiched between said inwardly directed retain-
ing flange and a step provided in said nozzle
tip, a sealing surface of said sealing member
abutting a surrounding wall of said mold cavity
plate opening; and

wherein said retaining member is comprised
of a first material and at least said sealing face of
said sealing member is comprised of a second ma-
terial.

20. An injection molding apparatus as claimed in claim
19, wherein said first material and said second ma-
terial are different and said first material is more
thermally conductive than said second material.

21. An injection molding apparatus as claimed in claim
20, wherein said first material is selected from the
group consisting of: Beryllium-Copper, Copper Al-
loy, Beryllium-free Copper, TZM, Tungsten Carbide,
Tool Steel, Hardened Steel, H13, AerMet™ 100 or
310 Alloys, AmpcoTM and Stainless Steel.

22. An injection molding apparatus as claimed in claim
21, wherein said second material is a thermal insu-
lator selected from the group consisting of: titanium
and ceramic.

23. An injection molding apparatus as claimed in claim
19, wherein said step is inclined at an angle of less
than 90 degrees relative to an axis of said nozzle
channel.

24. An injection molding apparatus as claimed in claim
19, wherein said outwardly directed mating flange
of said sealing member and said inwardly directed
retaining flange of said retaining member are gen-
erally parallel and extend generally perpendicular
to an axis of said nozzle channel.

25. An injection molding apparatus comprising:

a manifold having a manifold channel for deliv-
ering a melt stream of moldable material to a
nozzle channel of a nozzle, said nozzle having
a threaded downstream end;
a nozzle tip located adjacent said threaded
downstream end of said nozzle, said nozzle tip
having a melt channel in communication with
said nozzle channel for receiving the melt
stream from said nozzle channel;
a mold cavity for receiving the melt stream from
said melt channel of said nozzle tip through a
mold gate;
a transfer seal for securing said nozzle tip to
said nozzle, said transfer seal having a retain-
ing member for mating with said threaded
downstream end of said nozzle, a shoulder for
abutting at least a portion of an outer wall of
said nozzle tip and a sealing member having a
sealing face for abutting a cavity plate sur-
rounding the mold gate;

wherein an outwardly directed flange of said
sealing member is sandwiched between an inward-
ly directed flange of said retaining member and a
step provided in an outer wall of said nozzle tip.

26. An injection molding apparatus as claimed in claim
25, wherein said retaining member is comprised of
a first material and at least said sealing face of said
sealing member is comprised of a second material.

27. An injection molding apparatus as claimed in claim
26, wherein said first material and said second ma-
terial are different and said first material is more
thermally conductive than said second material.

28. An injection molding apparatus as claimed in claim
27, wherein said first material is selected from the
group consisting of: Beryllium-Copper, Copper Al-
loy, Beryllium-free Copper, TZM, Tungsten Carbide,
Tool Steel, Hardened Steel, H13, AerMetTM 100 or
310 Alloys, AmpcoTM and Stainless Steel.

29. An injection molding apparatus as claimed in claim
28, wherein said second material is a thermal insu-
lator selected from the group consisting of: titanium
and ceramic.

30. An injection molding apparatus as claimed in claim
25, wherein said outwardly directed mating flange
of said sealing member and said inwardly directed
retaining flange of said retaining member are gen-
erally parallel and extend generally perpendicular
to an axis of said nozzle channel.

31. An injection molding apparatus comprising:

an injection manifold;
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an injection nozzle having an upper portion ad-
jacent to the manifold and a lower portion ad-
jacent to a mold cavity;
a nozzle tip connected to the nozzle via a re-
movable retaining member;
a removable nozzle seal connected to the noz-
zle via said removable retaining member.

32. An injection molding apparatus according to claim
31, wherein said nozzle seal is less thermally con-
ductive than said retaining member and the nozzle
tip.

33. An injection molding apparatus according to claim
31, wherein said removable nozzle seal is a mold
gate insert including a mold gate orifice.

34. An injection molding apparatus according to claim
31, wherein said nozzle tip and said retaining mem-
ber are made of thermally conductive materials.

35. An injection molding apparatus comprising:

an injection manifold;
an injection nozzle having an upper portion ad-
jacent to the manifold and a lower portion ad-
jacent to a mold cavity;
a nozzle tip disposed in the lower portion of the
nozzle;
a removable retaining member attached to the
nozzle;
a removable nozzle seal connected to the noz-
zle via said removable retaining member.

36. An injection molding apparatus according to claim
35, wherein said nozzle seal is less thermally con-
ductive than the retaining member and the nozzle
tip.

37. An injection molding apparatus according to claim
35, wherein said removable nozzle seal is a mold
gate insert including a mold gate orifice.

38. An injection molding apparatus according to claim
35, wherein said nozzle tip and said retaining mem-
ber are made of thermally conductive materials.

39. An injection molding apparatus according to claim
35, wherein said removable retaining member con-
nects said nozzle tip to said nozzle.

40. An injection molding apparatus according to claim
35, wherein said nozzle tip is metallurgically bonded
to said nozzle.
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