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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates generally to an
injection molding apparatus, and, more specifically, to a
hot runner for an injection molding apparatus having a
valve pin bushing.

Related Art

[0002] When molding material flowing in a channel in-
teracts with an obstacle, such as a valve pin extending
into the channel, the flow of molding material can become
affected. The flow may become stagnated on a down-
stream side of the obstacle. In addition, the profile of the
flow may become significantly uneven, an effect that can
sometimes persist far downstream of the obstacle. Fur-
thermore, if the flow upstream of the obstacle is lacking
in some quality, it may be desirable to have the obstacle
interact with the flow in a beneficial manner. Document
WO2002/045938 A1 describes a flow deflector for an in-
jection molding system which leads the melt flow around
an obstruction in the melt channel in order to eliminate
stagnation points and to provide uniform flow down-
stream of the obstruction. JP 58/128827 A shows a tor-
pedo fitted coaxially into a hot runner nozzle by a bushing,
wherein the bushing and the torpedo are formed as one
part and a large diameter section of the bushing is formed
with a sloped and curved surface extending from a lateral
inlet towards a gate. DE 202007005349 U1 refers to a
deflect insert for transition of horizontal melt flow in the
manifold to the normal melt flow in the injection nozzle
of an injection molding apparatus, wherein the deflect
insert is designed as a valve pin bushing.

SUMMARY OF THE INVENTION

[0003] A valve pin bushing has a flow restrictor dis-
posed in a flow channel.

BRIEF DESCRIPTION OF THE FIGURES

[0004] Embodiments of the present invention will now
be described more fully with reference to the accompa-
nying drawings where like reference numbers indicate
similar structure.

FIG. 1 is a section view of a hot half to be used with
an embodiment of the present invention.

FIG. 2 is a section view of a region of the hot half of
FIG. 1 in the vicinity of the valve pin bushing.

FIG. 3 is a section view of the valve pin bushing of
FIG. 2.

FIG. 4 is a perspective view of the valve pin bushing
of FIG. 2.

FIGS. 5a-5j are modified cross-sections of the valve
pin bushing of FIG. 2 taken at points a-j shown in
FIG. 2, respectively.

FIG. 6 is a section view of a valve pin bushing.

FIG. 7 is a section view of a valve pin bushing.

FIG. 8 is a section view of a valve pin bushing.

FIG. 9 is a sectioned perspective view of the valve
pin bushing of FIG. 8.

FIG. 10 is a section view of an injection molding ap-
paratus according to an embodiment of the present
invention.

FIG. 11 is a perspective view of the valve pin bushing
of FIG. 10.

DETAILED DESCRIPTION OF THE INVENTION

[0005] FIG. 1 shows a hot half 100. The hot half 100
is one example of an injection molding apparatus. A hot
runner, which mainly comprises a manifold and one or
more nozzles, is another example of an injection molding
apparatus. The features and aspects described for the
other embodiments can be used accordingly with the
present embodiment.
[0006] The hot half 100 includes a back plate 102, a
mold plate 104, an inlet 106, a manifold 108, nozzles
110, valve pins 111, actuators 112, valve pin bushings
114, and a locating ring 118. The hot half 100 can be
coupled to a cavity plate in which core parts are situated
to define mold cavities where molded products are
formed, at about 120. The hot half 100 can include ad-
ditional plates and other components, such as bolts,
alignment dowels, electrical connectors, mold gate in-
serts, and so on. The hot half 100 may also include a
cavity plate, depending on the specific configuration.
[0007] The back plate 102 can have cavities, as shown,
to which the actuators 112 are coupled. The back plate
102 can also have cooling channels through which cool-
ing fluid can be circulated, which can help keep the ac-
tuators 112 and other temperature sensitive equipment
at acceptable operating temperatures. The back plate
102 is but one example of common back plates that can
be used in the hot half 100.
[0008] The mold plate 104 is directly or indirectly cou-
pled to the back plate 102. The mold plate 104 can be
shaped to contain the manifold 108 or can do so in con-
junction with other plates. The mold plate 104 has wells
122 for containing the nozzles 110, which can include
shoulders 124 for supporting the nozzles 110. The mold
plate 104 can include cooling channels 125 for circulating
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cooling fluid. The mold plate 104 is but one example of
common mold plates that can be used in the hot half 100.
Additional mold plates can also be used, depending on
the specific configuration.
[0009] The inlet 106 includes a sprue bushing, an inlet
channel, and other components for delivering molding
material (e.g., plastic melt) to the manifold 108.
[0010] The manifold 108 is disposed between the back
plate 102 and the mold plate 104. The manifold 108 has
a manifold channel 126 in communication with the inlet
channel for delivering molding material from the inlet 106
to the nozzles 110. The manifold 108 can also have a
manifold heater 128, which can be any type of heater,
such as an electrical resistance heater wire.
[0011] Each nozzle 110 has a nozzle body 130 and a
nozzle tip 132. A nozzle heater 134, such as an electrical
resistance heater wire, and a thermocouple 136 can be
installed on the nozzle body 130. The nozzle 110 has a
nozzle channel 138 running therethrough. Each nozzle
110 is coupled to the manifold 108 such that the manifold
channel 126 is in communication with the nozzle channel
138 to define a flow channel (ref. 202 of FIG. 2) for mold-
ing material. The nozzle body 130 can include a shoulder
140 that contacts the shoulder 124 of the mold plate 104
to support the nozzle 110. As long as one heater (i.e.,
heaters 128, 134) is provided, the nozzles 110 in com-
bination with the manifold 108 can be termed a hot run-
ner.
[0012] The valve pins 111 extend from the actuators
112 through the valve pin bushings 114, the manifold
108, and the nozzles 110. The valve pins 111 control flow
of molding material through mold gates 142.
[0013] The actuators 112 are disposed in the back
plate 102 and control the positions of the valve pins 111.
The actuators 112 can be hydraulic, pneumatic, electri-
cal, magnetic, or of any other design.
[0014] The valve pin bushings 114 are coupled to the
manifold 108 and are held to the manifold 108 by the
back plate 102. The valve pin bushings 114 serve to seal
against leakage of molding material from the flow channel
to the outside space between the manifold 108 and the
plates 102, 104. The valve pin bushings 114 may also
be designed to guide the valve pins 111 to align with the
mold gates 142. The valve pin bushings 114 will be dis-
cussed in more detail later.
[0015] The locating ring 118 is situated between the
manifold 108 and the mold plate 104 and serves to locate
and/or support the manifold 108. The locating ring 118
is an example of a means for supporting the manifold
108 and the nozzles 110 between the back plate 102 and
the mold plate 104. The above-mentioned inlet 106 and
shoulders 140, 124 are another example of such means
for supporting. These and other means for supporting
the manifold 108 can be used alone or in combination.
[0016] FIG. 2 illustrates a region of the hot half 100
around the valve pin bushing 114. A centerline 200 is
shown aligned with the center of the valve pin 111. Be-
cause of how the molding material flows from the mani-

fold channel 126 into the nozzle channel 138, left of the
centerline 200 is referred to as the upstream side, and
right of the centerline 200 is referred to as the down-
stream side. Thus, the upstream side is the side closer
to inlet 106 and the downstream side is the side farther
from inlet 106. At the same time, the upstream and down-
stream directions are aligned with the general direction
of flow of molding material. The tip (not shown) of the
valve pin 111 is in the downstream direction, and the
actuator 112 is in the upstream direction. In addition, be-
cause there are numerous molding material channel con-
figurations for hot halves and hot runners and because
the embodiments disclosed herein are independent of
specific channel configuration, the manifold channel 126
and the nozzle channel 138 are referred to as the flow
channel 202. For example, the valve pin bushing 114
may extend into either or both of a manifold channel and
a nozzle channel. Likewise, the manifold and nozzle
channels may be arranged at various angles, and these
channels may meet inside the nozzle, inside the mani-
fold, or inside another component. The configuration of
channels presented herein is illustrative. The above con-
siderations apply to all embodiments described herein.
[0017] The valve pin bushing 114 includes a body 204,
an elongated projecting portion 206 extending from the
body 204 into the flow channel 202, and an enlarged disc
portion 208 extending from the body 204 at an end op-
posite the projecting portion 206. A bore 210 extends
through the disc portion 208, the body 204, and the pro-
jecting portion 206 to accommodate the valve pin 111.
[0018] The valve pin 111 is moveable in the bore 210
and is in continual contact with the valve pin bushing 114
over its full range of movement. In this way, the valve pin
bushing 114 forms a seal with the valve pin 111 and fur-
ther can serve to guide the valve pin 111. To assist in
sealing, the valve pin bushing 114 can also include one
or more grooves 212, 214 in an inside surface of the bore
210.
[0019] The body 204 is generally cylindrical, though
other cross-sectional shapes are also suitable. The body
204 is disposed in a bore of the manifold 108. In other
manifold-nozzle configurations, the body 204 can be dis-
posed in a bore of the nozzle 110. At an end nearest the
projecting portion 206, the body 204 has a flow-guiding
surface 216. The flow-guiding surface 216 can be a flat,
beveled surface or a curved surface (as shown). One
purpose of the flow-guiding surface 216 is to gradually
guide the flow of molding material around the corner
formed in the manifold melt channel 126.
[0020] The disc portion 208 is disposed between the
back plate 102 and the manifold 108 and serves to hold
the valve pin bushing 114 in place. The disc portion 208
includes a bore 218 for receiving an alignment pin 220,
which is also inserted into a bore 222 of the manifold 108.
The alignment pin 220 serves to properly orientate the
valve pin bushing 114 with respect to the flow channel
202.
[0021] In this embodiment, the projecting portion 206
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of the valve pin bushing 114 is tubular in shape. The
projecting portion 206 extends into the flow channel 202
to define an annular section in the flow channel 202. The
projecting portion 206 can support or shield the valve pin
111 against forces exerted by the molding material as
the molding material flows in the flow channel 202.
[0022] An upstream side of the projecting portion 206
includes a flow restrictor 224 disposed in the annular sec-
tion of the flow channel 202. In this embodiment, the flow
restrictor 224 is a lateral protrusion. As can be seen, the
flow restrictor 224 defines a restricted region 226 of the
annular section and an unrestricted region 228 opposite
the restricted region 226. The restricted region 226 is on
the upstream side of the valve pin bushing 114, and the
unrestricted region 228 is on the downstream side of the
valve pin bushing 114. Molding material can flow in both
the restricted and unrestricted regions 226, 228, but the
restricted region 226 offers greater resistance to flow
than does the unrestricted region 228. In this embodi-
ment, the flow restrictor 224 is separated from a wall 230
of the flow channel 202 by a gap that defines the restricted
region 226.
[0023] The flow restrictor 224 establishes resistance
to flow of molding material on the upstream side of the
projecting portion 206, thereby diverting molding material
to the downstream side of the projecting portion 206 via
a neck 232 of the projecting portion 206 upstream of the
flow restrictor 224. The resulting increased mass and/or
velocity of molding material on the downstream side of
the projecting portion 206 (i.e., in the valve pin shadow
region) reduces the chance that molding material will
stagnate there.
[0024] In this embodiment, from the flow restrictor 224
to the downstream tip of the valve pin 111 (near mold
gate 142), the flow channel 202 is a continuous annular
channel. In other embodiments, other components, such
as valve pin guiding fins, may exist in the flow channel
202.
[0025] In other embodiments, the flow restrictor 224
need not be entirely on the upstream side of the projecting
portion 206, but can intrude to some degree on the down-
stream side, as long as a substantially continuous unre-
stricted region exists on the downstream side of the pro-
jecting portion 206. In still other embodiments, the unre-
stricted region 228 need not be entirely on the down-
stream side of the projecting portion 206, but can intrude
to some degree on the upstream side, as long as the flow
restrictor 224 exists on the upstream side of the projecting
portion 206.
[0026] FIG. 3 shows the valve pin bushing 114 in sec-
tion and removed from the hot half 100.
[0027] FIG. 4 shows the valve pin bushing 114 in per-
spective. The curved shape of the flow-guiding surface
216 can be seen. The shape of the flow restrictor 224
can also be seen. In this embodiment, the flow restrictor
224 has a convex upstream surface 234, a convex down-
stream surface 236, and an intermediate surface 238 of
constant radius (with reference to the centerline 200)

therebetween that defines much of the restricted region
226. Staring at edges 240 (only one visible), the radius
of the flow restrictor 224 gradually decreases along a
curved transition surface 242 until it meets the radius of
the tubular projecting portion 206 on the downstream
side. A downstream portion of the flow restrictor 224 has
a frusto-conical surface 244 that makes a transition to
the tubular projecting portion 206 on the downstream side
and ends at a most downstream end 246 of the valve pin
bushing 114. In other embodiments, other shapes for the
flow restrictor 224 can be used, resulting in other shapes
for the restricted and unrestricted regions that the flow
restrictor 224 defines.
[0028] FIGS. 5a-5j show modified cross-sections of the
valve pin bushing 114 taken as slices perpendicular to
the centerline 200 at locations indicated by the corre-
sponding letters a-j shown in FIG. 2. The cross-sections
are modified in that they show solid material as clear
regions and show molding material as a crosshatched
region bounded on the outside by the wall 230 of the flow
channel 202. These modifications are intended to better
show the shape of the flow restrictor 224 and the annular
sections of the flow channel 202 that it defines. The sec-
tions shown progress from most upstream, FIG. 5a, to
most downstream, FIG. 5j.
[0029] FIG. 5a shows as solid sections the body 204
of the valve pin bushing 114 and the valve pin 111 where
no molding material flows. FIGS. 5b-5e show the transi-
tion of the flow channel 202 to annular as defined by the
flow guiding surface 216. In FIG. 5e, the radially sym-
metric annular section 502 of the flow channel 202 de-
fined by the neck 232 is shown. FIGS. 5f-5i show the
shape of flow restrictor 224 and the shapes of the re-
stricted region 226 and unrestricted region 228 that the
flow restrictor 224 defines in the annular sections
504-510 of the flow channel 202. As can be seen, the
flow restrictor 224 partially defines an inside boundary of
each annular section 504-510. Furthermore, in this em-
bodiment, the flow restrictor 224 is substantially entirely
disposed on the upstream side of the projecting portion
206.
[0030] Progressing from FIG. 5f to FIG. 5i, the unre-
stricted region 228 remains the same width, as measured
from the centerline 200 to the wall 230 of the flow channel
202, while the restricted region 226 becomes narrower
and then widens. In this embodiment, this is true along
the entire length of the flow restrictor 224. Specifically,
along the entire length of the flow restrictor 224, from
upstream to downstream, the annular section of the flow
channel 202 is narrower adjacent the flow restrictor 224
and wider opposite the flow restrictor 224. FIG. 5j shows
valve pin 111 and flow channel 202 downstream of valve
pin bushing 114.
[0031] The valve pin bushing 114 can be made of any
suitable material used in injection molding apparatuses,
such as tool steel, and can be made using typical man-
ufacturing processes.
[0032] FIG. 6 shows a cross-sectional view of a valve
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pin bushing 600. In the description of this embodiment,
like reference numerals in the 600 series are used to
describe like parts for ease of understanding, and some
numerals are omitted for clarity. Only differing features
and aspects of the present embodiment are described in
detail. For description of the like parts, the other embod-
iments can be referenced. The features and aspects de-
scribed for the other embodiments can be used accord-
ingly with the present embodiment.
[0033] The valve pin bushing 600 includes a body 604,
a projecting portion 606 having a flow restrictor 624, and
an enlarged disc portion 608 extending from the body
604 at an end opposite the projecting portion 606. A bore
610 extends through the disc portion 608, the body 604,
and the projecting portion 606 to accommodate a valve
pin (e.g., valve pin 111). The body 604 includes a flat,
annular surface 616 rather than a flow-guiding surface
(such as in the valve pin bushing 114). The valve pin
bushing 600 can be used in an injection molding appa-
ratus, such as the hot half 100 described above or a hot
runner thereof.
[0034] FIG. 7 shows a cross-sectional view of a valve
pin bushing 700. In the description of this embodiment,
like reference numerals in the 700 series are used to
describe like parts for ease of understanding, and some
numerals are omitted for clarity. Only differing features
and aspects of the present embodiment are described in
detail. For description of the like parts, the other embod-
iments can be referenced. The features and aspects de-
scribed for the other embodiments can be used accord-
ingly with the present embodiment.
[0035] The valve pin bushing 700 includes a body 704,
a projecting portion 706 having a flow restrictor 724, and
a head portion 708 extending from the body 704 at an
end opposite the projecting portion 706. A bore 710 ex-
tends through the head portion 708, the body 704, and
the projecting portion 706 to accommodate a valve pin
(e.g., valve pin 111). The valve pin bushing 700 can in-
clude a sealing groove 712 in an inside surface of the
bore 710. At an end nearest the projecting portion 706,
the body 704 has a flow-guiding surface 716. The head
portion 708 can be disposed inside a counter-bore of a
manifold (e.g., manifold 108) and serves to hold the valve
pin bushing 700 in place. Alignment of the valve pin bush-
ing 700 can be achieved, for example, by a key/slot com-
bination on the head portion 708 and the manifold. In this
embodiment, the projecting portion 706 of the valve pin
bushing 700 has a beveled end 748, which allows for a
larger unrestricted portion of the annular section of the
flow channel that the projecting portion 706 and valve pin
define. The valve pin bushing 700 can be used in an
injection molding apparatus, such as the hot half 100
described above or a hot runner thereof.
[0036] FIG. 8 shows a cross-sectional view of a valve
pin bushing 800. In the description of this embodiment,
like reference numerals in the 800 series are used to
describe like parts for ease of understanding. Only dif-
fering features are described in detail. For description of

the like parts, the other embodiments can be referenced.
The features and aspects described for the other embod-
iments can be used accordingly with the present embod-
iment.
[0037] The valve pin bushing 800 is installed in an in-
jection molding apparatus, such as the previously de-
scribed hot half 100 or a hot runner thereof. The valve
pin bushing 800 includes a body 804, a projecting portion
806 extending from the body 804 into a flow channel 802,
and an enlarged disc portion 808 extending from the body
804 at an end opposite the projecting portion 806. A bore
810 extends through the disc portion 808, the body 804,
and the projecting portion 806 to accommodate the valve
pin 111 and can include one or more grooves 812, 814
to assist in sealing.
[0038] The body 804 is generally cylindrical, though
other cross-sectional shapes are also suitable. The body
804 is disposed in a bore of the manifold 108. In other
manifold-nozzle configurations, the body 804 can be dis-
posed in a bore of the nozzle 110. At an end nearest the
projecting portion 806, the body 804 has a flow-guiding
surface 816. The flow-guiding surface 816 can be a flat,
beveled surface (as shown) or a curved surface. One
purpose of the flow-guiding surface 816 is to gradually
guide the flow of molding material around the corner
formed in the manifold melt channel 126.
[0039] The disc portion 808 is disposed between the
back plate 102 and the manifold 108 and serves to hold
the valve pin bushing 800 in place. The disc portion 808
includes a bore 818 for receiving an alignment pin 820,
which is also inserted into a bore 822 of the manifold 108.
The alignment pin 820 serves to properly orientate the
valve pin bushing 800 with respect to the flow channel
802.
[0040] In this embodiment, the projecting portion 806
of the valve pin bushing 800 is tubular in shape. The
upstream side of the projecting portion 806 has an inlet
opening 823, and the downstream end of the projecting
portion 806 has an outlet opening 825. The projecting
portion 806 extends into the flow channel 802 and, in
combination with the valve pin 111, provides the flow
channel 802 with an annular section.
[0041] An upstream side of the projecting portion 806
includes a flow restrictor 824 disposed in the annular sec-
tion of the flow channel 802. In this embodiment, the flow
restrictor 824 is a thickened wall portion of the projecting
portion 806 and is in contact with a wall 830 of the flow
channel. As can be seen, the flow restrictor 824 defines
a restricted region 826 of the annular section and a wider
unrestricted region 828 opposite the restricted region
826. The flow restrictor 824 partially defines an outside
boundary of the annular section. The restricted region
826 is on the upstream side of the valve pin bushing 800,
and the unrestricted region 828 is on the downstream
side of the valve pin bushing 800. Molding material can
flow in both the restricted and unrestricted regions 826,
828, but the restricted region 826 offers greater resist-
ance to flow than does the unrestricted region 828. In
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this embodiment, the flow restrictor 824 is separated from
the valve pin 111 by a gap that defines the restricted
region 826.
[0042] The flow restrictor 824 establishes resistance
to flow of molding material on the upstream side of the
valve pin 111, thereby diverting molding material to the
downstream side of the valve pin 111. The resulting in-
creased mass and/or velocity of molding material in the
downstream side of the projecting portion 806 (i.e., in the
valve pin shadow region) reduces the chance that mold-
ing material will stagnate there.
[0043] In this embodiment, from the flow restrictor 824
to the downstream tip of the valve pin 111 (near mold
gate 142), the flow channel 802 is a continuous annular
channel. In other embodiments, other components, such
as valve pin guiding fins, may exist in the flow channel
802.
[0044] In still other embodiments, the flow restrictor
824 need not be entirely on the upstream side of the
projecting portion 806, but can intrude to some degree
on the downstream side, as long as a substantially con-
tinuous unrestricted region exists on the downstream
side of the projecting portion 806.
[0045] FIG. 9 shows a sectioned perspective view of
the valve pin bushing 800 when removed from the hot
half 100.
[0046] FIG. 10 shows a partial cross-sectional view of
an injection molding apparatus 1000, specifically, a hot
runner, according to an embodiment of the present in-
vention. The features and aspects described for the other
embodiments can be used accordingly with the present
embodiment.
[0047] The hot runner 1000 includes a manifold 1002,
a nozzle 1004, a valve pin bushing 1006, and a valve pin
1008. The hot runner 1000 can be installed in a hot half,
such as the hot half 100.
[0048] The manifold 1002 has a manifold channel 1010
for delivering molding material to the nozzle 1004. The
manifold 1002 can also have a manifold heater 1012,
which can be any type of heater, such as an electrical
resistance heater wire.
[0049] The nozzle 1004 has a nozzle body 1014 and
a nozzle tip (not shown). A nozzle heater 1016, such as
an electrical resistance heater wire, and a thermocouple
(not shown) can be installed on the nozzle body 1014.
The nozzle 1004 has a nozzle channel 1018 running
therethrough. The nozzle 1004 is coupled to the manifold
1002 such that the manifold channel 1010 is in commu-
nication with the nozzle channel 1018 to define a flow
channel 1020 for molding material.
[0050] The valve pin 1008 extends from an actuator
(not shown) through the manifold 1002, the valve pin
bushing 1006, and the nozzle 1004. The valve pin 1008
controls flow of molding material through a mold gate
(not shown). A centerline 1022 is shown aligned with the
center of the valve pin 1008. As in the other embodi-
ments, left of the centerline 1022 is referred to as the
upstream side, and right of the centerline 1022 is referred

to as the downstream side.
[0051] The valve pin bushing 1006 is disposed in a
bore of the nozzle body 1014 and is held in place by the
manifold 1002. The outside of the valve pin bushing 1006
may have a region of non-circular cross-section (e.g., a
flat or key/slot combination) to properly orientate the
valve pin bushing 1006 with respect to the flow channel
1020. The valve pin bushing 1006 serves to seal against
leakage of molding material from the flow channel 1020
to outside the nozzle 1004 and manifold 1002. The valve
pin bushing 1006 may also be designed to guide the valve
pin 1008 to align with the mold gate.
[0052] The valve pin bushing 1006 includes a body
1024, a projecting portion 1026 extending from the body
1024 into the flow channel 1020, and a upper portion
1028 extending from the body 1024 into the manifold
1002 at an end opposite the projecting portion 1026. A
bore 1030 extends through the upper portion 1028, the
body 1024, and the projecting portion 1026 to accommo-
date the valve pin 1008. The valve pin 1008 is moveable
in the bore 1030 and is in continual contact with the valve
pin bushing 1006 over its full range of movement.
[0053] The body 1024 has a flow-guiding surface 1032
at an end nearest the projecting portion 1026. The flow-
guiding surface 1032 can be a flat, beveled surface or a
curved surface (as shown). One purpose of the flow-guid-
ing surface 1032 is to gradually guide the flow of molding
material around the corner formed in the nozzle melt
channel 1018.
[0054] The projecting portion 1026 extends into the
flow channel 1020 to, in conjunction with the valve pin
1008, define an annular section in the flow channel 1020.
In this embodiment, the part of the flow channel 1020 in
which the projecting portion 1026 extends is entirely de-
fined by the nozzle channel 1018. In other channel con-
figurations, this may differ.
[0055] The projecting portion 1026 can support or
shield to the valve pin 1008 against forces exerted by the
molding material as the molding material flows in the flow
channel 1020.
[0056] An upstream side of the projecting portion 1026
includes a flow restrictor 1034 disposed in the annular
section of the flow channel 1020. In this embodiment, the
flow restrictor 1034 is an enlarged part of the projecting
portion 1026. A downstream side of the projecting portion
1026 includes a narrow portion 1036. As can be seen,
the flow restrictor 1034 defines a restricted region 1038
of the annular section and the narrow portion 1036 de-
fines an unrestricted region 1040 of the annular section
opposite the restricted region 1038. The restricted region
1038 is on the upstream side of the valve pin bushing
1006, and the unrestricted region 1040 is on the down-
stream side of the valve pin bushing 1006. Molding ma-
terial can flow in both the restricted and unrestricted re-
gions 1038, 1040, but the restricted region 1038 offers
greater resistance to flow than does the unrestricted re-
gion 1040. In this embodiment, the flow restrictor 1034
is separated from a wall 1042 of the flow channel 1020
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by a gap that defines the restricted region 1038.
[0057] The flow restrictor 1034 establishes resistance
to flow of molding material on the upstream side of the
projecting portion 1026, thereby diverting molding mate-
rial to the downstream side of the projecting portion 1026
behind the narrow portion 1036. The resulting increased
mass and/or velocity of molding material on the down-
stream side of the projecting portion 1026 (i.e., in the
valve pin shadow region) reduces the chance that mold-
ing material will stagnate there.
[0058] In this embodiment, from the flow restrictor 1034
to the downstream tip of the valve pin 1008, the flow
channel 1020 is a continuous annular channel. In other
embodiments, other components, such as valve pin guid-
ing fins, may exist in the flow channel 1020.
[0059] In still other embodiments, the flow restrictor
1034 need not be entirely on the upstream side of the
projecting portion 1026, but can intrude to some degree
on the downstream side, as long as a substantially con-
tinuous unrestricted region exists on the downstream
side of the projecting portion 1026.
[0060] FIG. 11 shows the valve pin bushing 1006 in
perspective. The curved shape of the flow-guiding sur-
face 1032, which guides molding material from the up-
stream side to the downstream side of the valve pin bush-
ing 1006, can be seen. The shape of the flow restrictor
1034 can also be seen. In this embodiment, the flow re-
strictor 1034 is generally convex, which helps in diverting
flow of molding material to the downstream side of the
valve pin 1008. Towards the downstream side, the flow
restrictor 1034 gradually shrinks and makes a transition
to the narrow portion 1036 (obstructed from view in this
figure). In other embodiments, other shapes for the flow
restrictor 1034 can be used, resulting in other shapes for
the restricted and unrestricted regions that the flow re-
strictor 1034 defines.
[0061] In other embodiments, a flow restrictor can be
a portion of a flow channel wall that defines a restricted
region and consequently an unrestricted region.

Claims

1. A hot runner (1000) installable into a hot half (100)
of an injection molding apparatus, the hot runner
(1000) comprising:

a nozzle (1004) having a nozzle body (1014), a
nozzle tip, a heater (1016), and a nozzle channel
(1018) running therethrough;
a manifold (1002) having a manifold heater
(1012) and a manifold channel (1010) for deliv-
ering molding material to the nozzle (1004); and
a valve pin bushing (1006) disposed in a bore
in the nozzle body (1014), the valve pin bushing
including a body (1024), a projecting portion
(1026) that extends from the body (1024) into
the nozzle channel (1018), and a bore (1030)

extending therethrough to accommodate a
valve pin (1008), wherein the projection portion
(1026) extends into the nozzle channel (1018)
to define an annular section of the nozzle chan-
nel (1018).
characterized in that
an upstream side of the projecting portion (1026)
includes a flow restrictor (1034) disposed in the
annular section of the nozzle channel (1018),
wherein the flow restrictor (1034) is an enlarged
part of the upstream side of the projecting por-
tion (1026) and the downstream side of the pro-
jecting portion (1026) includes a narrow portion
(1036), the flow restrictor (1034) is separated
from a wall (1042) of the nozzle channel (1010)
by a gap that defines a restricted region (1038)
of the annular section, and the narrow portion
(1036) defines an unrestricted region (1040) of
the annular section opposite the restricted re-
gion (1038),
wherein the flow restrictor (1034) establishes a
resistance to a flow of molding material on the
upstream side of the projecting portion (1026),
thereby diverting molding material to the down-
stream side of the projecting portion (1026) be-
hind the narrow portion (1036)

2. The hot runner (1000) according to claim 1, wherein
the valve pin bushing (1006) is held in place in the
bore in the nozzle body (1014) by the manifold
(1002).

3. The hot runner (1000) according to claim 1, wherein
the valve pin bushing (1006)has a region of non-
circular cross-section whereby the valve pin bushing
(1006) is oriented with respect to the nozzle channel
(1020).

4. The hot runner (1000) according to claim 1, wherein
the body (1024) of the valve pin bushing (1006) has
a flow guiding surface (1032) at an end nearest the
projecting portion (1026).

5. The hot runner (1000) according to claim 4, wherein
the flow guiding surface (1032) is curved.

6. The hot runner (1000) according to claim 1, wherein
towards the downstream side of the projecting por-
tion (1026), the flow restrictor (1034) gradually tran-
sitions to the narrow portion (1036)

7. The hot runner (1000) according to claim 1, wherein
the valve pin bushing (1006) further comprising:

an upper portion (1028) extending from the body
(1024) into the manifold (1002) at an end oppo-
site the projecting portion (1026).

11 12 
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8. The hot runner (1000) according to claim 1, wherein
the shape of the flow restrictor (1034) is generally
convex.

9. The hot runner (1000) according to claim 1, wherein
a width of the unrestricted (1040) region remains the
same as measured from a centerline of the valve pin
bushing (1006) to a wall of the nozzle channel (1018).

10. The hot runner (1000) according to claim 1, wherein
a width of the restricted region (1040) becomes nar-
rower and then widens as measured from a center-
line of the valve pin to a wall of the nozzle channel
(1018).

11. A method of reducing stagnant flow of molding ma-
terial on the downstream of an annular section of a
flow channel (1020) that is defined in part by a valve
pin bushing (1006), the method comprising:

restricting the flow of molding material in an up-
stream side of the annular section of the flow
channel (1020) to divert molding material to the
downstream side of the annular section of the
flow channel (1020) while allowing molding ma-
terial to flow on the upstream side of the valve
pin bushing (1006).

Patentansprüche

1. Ein Heißläufer (1000), der in einer heißen Hälfte
(100) einer Spritzgießvorrichtung installierbar ist, der
Heißläufer (1000) umfasst:

eine Düse (1004) mit einem Düsenkörper
(1014), einer Düsenspitze, einem Heizer (1016)
und einem sich dort hindurch erstreckenden Dü-
senkanal (1018);
einen Verteiler (1002) mit einem Verteilerheizer
(1012) und einem Verteilerkanal (1010), um
Schmelzematerial an die Düse (1004) zu för-
dern; und
eine Ventilnadelbuchse (1006), die in einer Boh-
rung in dem Düsenkörper (1014) angeordnet ist,
die Ventilnadelbuchse umfasst einen Körper
(1024), einen vorstehenden Abschnitt (1026),
der sich von dem Körper (1024) in den Düsenka-
nal (1018) erstreckt, und eine Bohrung (1030),
die sich dort hindurch erstreckt, um eine Ventil-
nadel (1008) aufzunehmen, wobei sich der vor-
stehende Abschnitt (1026) in den Düsenkanal
(1018) erstreckt, um einen ringförmigen Ab-
schnitts des Düsenkanals (1018) zu definieren,
dadurch gekennzeichnet, dass
eine stromaufwärtige Seite des vorstehenden
Abschnitts (1026) einen Strömungsbegrenzer
(1034) umfasst, der in dem ringförmigen Ab-

schnitt des Düsenkanals (1018) angeordnet ist,
wobei der Strömungsbegrenzer (1034) ein ver-
größerter Bereich der stromaufwärtigen Seite
des vorstehenden Abschnitts (1026) ist und die
stromabwärtige Seite des vorstehenden Ab-
schnitts (1026) einen engen Abschnitt (1036)
umfasst, der Strömungsbegrenzer (1034) ist
von einer Wand (1042) des Düsenkanals (1010)
durch einen Spalt getrennt, der einen einge-
schränkten Bereich (1038) des ringförmigen Ab-
schnitts definiert, wobei der enge Bereich (1036)
gegenüber dem eingeschränkten Bereich
(1038) einen uneingeschränkten Bereich (1040)
des ringförmigen Abschnitts definiert,
wobei der Strömungsbegrenzer (1034) auf der
stromaufwärtigen Seite des vorstehenden Ab-
schnitts (1026) einen Widerstand gegen die
Strömung des Schmelzematerials ausbildet, um
dadurch das Schmelzematerial auf der strom-
abwärtigen Seite des vorstehenden Abschnitts
(1026) hinter dem engen Abschnitt (1036) zu
teilen.

2. Der Heißläufer (1000) nach Anspruch 1, wobei die
Ventilnadelbuchse (1006) durch den Verteiler (1002)
in seiner Position in der Bohrung in dem Düsenkör-
per (1014) gehalten ist.

3. Der Heißläufer (1000) nach Anspruch 1, wobei die
Ventilnadelbuchse (1006) einen Bereich mit einem
nicht kreisförmigen Querschnitt aufweist, wobei die
Ventilnadelbuchse (1006) in Bezug auf den Dü-
senkanal (1020) ausgerichtet ist.

4. Der Heißläufer (1000) nach Anspruch 1, wobei der
Körper (1024) der Ventilnadelbuchse (1006) eine
Strömungsführungsoberfläche (1032) an einem
dem vorstehenden Abschnitt (1026) naheliegends-
ten Ende aufweist.

5. Der Heißläufer (1000) nach Anspruch 4, wobei die
Strömungsführungsoberfläche (1032) gebogen ist.

6. Der Heißläufer (1000) nach Anspruch 1, wobei in
Richtung der stromabwärtigen Seite des vorstehen-
den Abschnitts (1026) der Strömungsbegrenzer
(1034) allmählich in den engen Abschnitt (1036)
übergeht.

7. Der Heißläufer (1000) nach Anspruch 1, wobei die
Ventilnadelbuchse (1006) weiter umfasst:

einen oberen Abschnitt (1028), der sich an ei-
nem dem vorstehenden Abschnitt (1026) ge-
genüberliegende Ende von dem Körper (1024)
in den Verteiler (1002) erstreckt.

8. Der Heißläufer (1000) nach Anspruch 1, wobei die
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Form des Strömungsbegrenzers (1034) im Allge-
meinen konvex ist.

9. Der Heißläufer (1000) nach Anspruch 1, wobei eine
Breite des uneingeschränkten Bereichs (1040)
gleich bleibt, gemessen von einer Mittellinie der Ven-
tilnadelbuchse (1006) zu einer Wand des Düsenka-
nals (1018).

10. Der Heißläufer (1000) nach Anspruch 1, wobei eine
Breite des eingeschränkten Bereichs (1040) enger
wird und sich dann aufweitet, gemessen von einer
Mittellinie der Ventilnadel zu einer Wand des Dü-
senkanals (1018).

11. Ein Verfahren zum Reduzieren der Stagnationsströ-
mung eines Schmelzematerials auf der stromabwär-
tigen Seite eines ringförmigen Abschnitts eines Strö-
mungskanals (1020), der teilerweise durch eine
Ventilnadelbuchse (1006) definiert ist, das Verfah-
ren umfasst:

Begrenzen der Strömung des Schmelzemateri-
als auf einer stromaufwärtigen Seite des ring-
förmigen Abschnitts des Strömungskanals
(1020), um Schmelzematerial auf die stromab-
wärtige Seite des ringförmigen Abschnitts des
Strömungskanals (1020) umzuleiten, wobei es
dem Schmelzematerial möglich ist, auf der
stromaufwärtigen Seite der Ventilnadelbuchse
(1006) zu strömen.

Revendications

1. Canal chaud (1000) pouvant être installé dans une
moitié chaude (100) d’un appareil de moulage par
injection, le canal chaud (1000) comprenant :

une buse (1004) ayant un corps de buse (1014),
une pointe de buse, un dispositif de chauffage
(1016) et un canal de buse (1018) s’étendant à
travers celle-ci ;
un collecteur (1002) ayant un dispositif de chauf-
fage de collecteur (1012) et un canal de collec-
teur (1010) pour délivrer un matériau de moula-
ge à la buse (1004) ; et
une douille de goupille de soupape (1006) dis-
posée dans un alésage dans le corps de buse
(1014), la douille de goupille de soupape com-
prenant un corps (1024), une partie en saillie
(1026) qui s’étend du corps (1024) dans le canal
de buse (1018), et un alésage (1030) s’étendant
de manière traversante pour recevoir une gou-
pille de soupape (1008), dans lequel la partie en
saillie (1026) s’étend dans le canal de buse
(1018) pour définir une section annulaire du ca-
nal de buse (1018),

caractérise en ce que :

un côté amont de la partie en saillie (1026)
comprend un réducteur d’écoulement
(1034) disposé dans la section annulaire du
canal de buse (1018),
dans lequel le réducteur d’écoulement
(1034) est une partie élargie du côté amont
de la partie en saillie (1026) et le côté aval
de la partie en saillie (1026) comprend une
partie étroite (1036), le réducteur d’écoule-
ment (1034) est séparé d’une paroi (1042)
du canal de buse (1010) par un espace qui
définit une région limitée (1038) de la sec-
tion annulaire, et la partie étroite (1036) dé-
finit une région non limitée (1040) de la sec-
tion annulaire opposée à la région limitée
(1038),
dans lequel le réducteur d’écoulement
(1034) établit une résistance à un écoule-
ment de matériau de moulage sur le côté
amont de la partie en saillie (1026), détour-
nant ainsi du matériau de moulage vers le
côté aval de la partie en saillie (1026) der-
rière la partie étroite (1036).

2. Canal chaud (1000) selon la revendication 1, dans
lequel la douille de goupille de soupape (1006) est
maintenue en place dans l’alésage situé dans le
corps de buse (1014) par le collecteur (1002).

3. Canal chaud (1000) selon la revendication 1, dans
lequel la douille de goupille de soupape (1006) pré-
sente une région de section transversale non circu-
laire, de sorte que la douille de goupille de soupape
(1006) est orientée par rapport au canal de buse
(1020).

4. Canal chaud (1000) selon la revendication 1, dans
lequel le corps (1024) de la douille de goupille de
soupape (1006) a une surface de guidage d’écoule-
ment (1032) à une extrémité la plus proche de la
partie en saillie (1026).

5. Canal chaud (1000) selon la revendication 4, dans
lequel la surface de guidage d’écoulement (1032)
est incurvée.

6. Canal chaud (1000) selon la revendication 1, dans
lequel vers le côté en aval de la partie en saillie
(1026), le réducteur d’écoulement (1034) effectue
une transition graduelle vers la partie étroite (1036).

7. Canal chaud (1000) selon la revendication 1, dans
lequel la douille de goupille de soupape (1006) com-
prenant en outre :

une partie supérieure (1028) s’étendant du
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corps (1024) dans le collecteur (1002) au niveau
d’une extrémité opposée à la partie en saillie
(1026).

8. Canal chaud (1000) selon la revendication 1, dans
lequel la forme du réducteur d’écoulement (1034)
est généralement convexe.

9. Canal chaud (1000) selon la revendication 1, dans
lequel une largeur de la région non limitée (1040)
reste la même, mesurée à partir d’une ligne centrale
de la douille de goupille de soupape (1006) vers une
paroi du canal de buse (1018).

10. Canal chaud (1000) selon la revendication 1, dans
lequel une largeur de la région non limitée (1040)
devient plus étroite et s’élargit ensuite, mesurée à
partir d’une ligne centrale de la goupille de soupape
jusqu’à une paroi du canal de buse (1018).

11. Procédé de réduction d’écoulement stagnant de ma-
tériau de moulage en aval d’une section annulaire
d’un canal d’écoulement (1020) qui est défini en par-
tie par une douille de goupille de soupape (1006), le
procédé consistant à :

restreindre l’écoulement de matériau de moula-
ge dans un côté amont de la section annulaire
du canal d’écoulement (1020) pour dévier du
matériau de moulage vers le côté aval de la sec-
tion annulaire du canal d’écoulement (1020) tout
en permettant au matériau de moulage de
s’écouler sur le côté amont de la douille de gou-
pille de soupape (1006).
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