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FIG. 1A

(57) Abrege/Abstract:
An Injection molding system including a valve operated shooting pot and methods of use are disclosed. The shooting pot may have

an inlet and an outlet and a valve may be control flow through both the inlet and the outlet. The valve may be selectively movable
between a first position and a second position. The valve may block flow through the inlet and permit flow through the outlet in the
first position, and permit flow through the inlet and block flow through the outlet in the second position.

<
e i:‘#@ ViNNNEE
N
‘:h;L: o~ '.\'lk;.
o, SRS S SN
WG, KNI .\‘I\‘-- h- ) Q.’

N e e r'a -\ -" NN

A ‘

C an adg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca

OPIC - CIPO 191




2013/191996 A3 || NIH )T N0 0K O 0

W

(43) International Publication Date
27 December 2013 (27.12.2013)

CA 02875655 2014-12-03

(19) World Intellectual Property
Organization
International Burecau

WIPOIPCT

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2013/191996 A3

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(71)

(74)

(81)

International Patent Classification:
B29C 45/56 (2006.01)

International Application Number:
PCT/US2013/045546

International Filing Date:

13 June 2013 (13.06.2013)
Filing Language: English
Publication Language: English
Priority Data:
61/662,586 21 June 2012 (21.06.2012) us
Applicant: HUSKY INJECTION MOLDING SYS-

TEMS LTD. [CA/CA]; 500 Queen Street South, Bolton,
Ontario L7E 585 (CA).

Inventor; and
Applicant (for US ornly): BELZILE, Manon Danielle
[CA/US]; 353 Hill Road, Fairfield, Vermont 05455 (US).

Agent: MUSGRAVE, Richard J.; 288 North Road,
Milton, Vermont 05468 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

(534) Title: SHOOTING POT CIRCUIT VALVE

2

S~

(84)

MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TQG).

Declarations under Rule 4.17:

as to applicant's entitlement to apply for and be granted a

patent (Rule 4.17(ii))

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of

amendments (Rule 48.2(h))

LAl
N

77777 N

AN

14a gy 4a 12a

(88) Date of publication of the international search report:
13 February 2014
1Ta 16h FIG. 1A
% 7
7/ 7//\/ 18a 171N <<\‘ Z W 7//
% : Z WV

p
/ A A
it

U3 7 \
20a 10a 6 10b

ﬁ\ N\\)\\\\\\) %

20b

/126 5,/
12b 41 14b

(57) Abstract: An mjection molding system including a valve operated shooting pot and methods of use are disclosed. The shooting

pot may have an inlet and an outlet and a valve may be control :
1vely movable between a first position and a second position. T
o the outlet in the first position, and permit flow through the inlet and block flow through the outlet in the second position.

low through both the inlet and the outlet. The valve may be select -
he valve may block flow through the inlet and permit flow through
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SHOOTING POT CIRCUIT VALVE

BACKGROUND
[0001] Injection molding of plastics 1s a common technique used for manufacturing items
ranging from plastic bottles to medical devices. To facilitate high-volume manutfacturing, many
injection molding machines incorporate a hot runner having a plurality of separate nozzles for
delivering material to a plurality of molding cavities within a mold. In order to control the
volume of material delivered to each mold cavity, and the pressure at which the material 1s
injected, injection molding machines sometimes include shooting pots for supplying material to
be injected 1nto an 1individual or several connected molding cavities. In operation, a shooting pot
receives a predetermined amount of material from a refill circuit and subsequently injects the
material into an injection circuit at a predetermined pressure to fill the connected mold cavities.
Oftentimes, the pressure at which a shooting pot receives material from a refill circuit 1s lower
than the pressure at which the shooting pot injects material into the injection circuit which 1s in

fluild communication with a mold.

SUMMARY
[0002] The inventors have recognized that due to the differences in pressure between the
refill and 1njection circuits, 1t 1s necessary to 1solate the refill and injection circuits from each
other during injection and refill. Other reasons to 1solate the refill from the injection circuits as
recognized by the inventors include preventing the melt from escaping from the shooting pot
during the refill process and preventing high pressure melt from leaking into the refill circuit
during injection, thereby avoiding inaccuracies of the metered shot. The inventors have also
recognized that prior arrangements using two separate valves, each separately controlling the
inlet and outlet of the shooting pot increases tool complexity and reduces the reliability of the
system due to the possibility of multiple components separately failing. In addition, the
inventors have recognized that a single valve that acts to allow flow into the shooting pot while

simultaneously blocking flow from the shooting pot and that blocks flow into the shooting pot
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while simultaneously allowing flow from the shooting pot may provide a compact, reliable, and
easily actuated valve for controlling a shooting pot.

[0003] In one embodiment, an injection molding system includes a shooting pot having
an 1nlet and an outlet and a valve adapted to control flow through both the inlet and the outlet.
The valve 1s selectively movable between a first position and a second position. The valve
blocks flow through the inlet and permits flow through the outlet 1n the first position, and permits
flow through the inlet and blocks tflow through the outlet in the second position.

[0004] In another embodiment, a method is disclosed for selectively allowing material to
flow 1nto and out from a shooting pot of an injection molding system. The shooting pot includes
an 1nlet and an outlet with a valve adapted to control flow through both the inlet and the outlet.
The method includes: positioning the valve in a first position to block flow through the inlet and
permit flow through the outlet; and positioning the valve in a second position to permit flow
through the inlet and block flow through the outlet.

[0005] In yet another embodiment, an 1injection molding system includes a hot runner and
a shooting pot in fluid communication with the hot runner having an inlet and an outlet. A valve
gated nozzle 1n fluid communication with the outlet includes a valve stem movable between a
first and second position. The valve stem permits flow through the valve gated nozzle in the first
position and blocks flow through the valve gated nozzle in the second position. The valve stem
also includes a portion adapted to block tlow through the inlet in the first position, and permit
flow through the inlet in the second position.

[0006] In another embodiment, an injection molding system includes a first conduit
having a first flow direction and a second conduit having a second flow direction. The molding
system also includes a valve adapted to control the flow through both the first conduit and
second conduit. An axis of the valve 1s substantially perpendicular to both the first flow
direction and the second flow direction.

[0007] It should be appreciated that the foregoing concepts, and additional concepts
discussed below, may be arranged 1n any suitable combination, as the present disclosure 1s not

limited 1n this respect.
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[0008] The foregoing and other aspects, embodiments, and features of the present
teachings can be more fully understood from the following description in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS
[0009] The accompanying drawings are not intended to be drawn to scale. In the
drawings, each identical or nearly 1identical component that 1s illustrated in various figures is
represented by a like numeral. For purposes of clarity, not every component may be labeled in
every drawing. In the drawings:
[0010] Fig. 1A 1s a schematic cross-sectional view of a hot runner system including
shooting pot circuit valves;
[0011] Fig. 1B is a schematic cross-sectional view of a hot runner system including
shooting pot circuit valves that control a plurality of shooting pots;
[0012] Fig. 2 is a schematic perspective view of an elongated rod for use with the
shooting pot circuit valve, including a portion with a reduced cross-sectional area;
[0013] Figs 3-9B are schematic views of various embodiments of an elongated rod used
to direct flow through the shooting pot;
[0014] Fig. 10A 1s a schematic cross-sectional view of a shooting pot during refill and a
valve gated nozzle including a linearly actuated valve stem with a portion that selectively allows
flow 1into an inlet to the shooting pot;
[0015] Fig. 10B 1s a schematic cross-sectional view of a shooting pot during injection
and a valve gated nozzle including a linearly actuated valve stem with a portion that selectively
blocks an 1nlet to the shooting pot;
[0016] Fig. 11A 1s a schematic cross-sectional view of a shooting pot during refill and a
nozzle assembly including a rotationally actuated flow conditioning valve;
[0017] Fig. 11B 1s a schematic cross-sectional view of a shooting pot during injection

and a nozzle assembly including a rotationally actuated tlow conditioning valve;
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[0018] Fig. 12A 1s a schematic cross-sectional view of a shooting pot during refill with a
rotationally actuated valve with a portion that selectively allows tlow into both an inlet and outlet
of the shooting pot;

[0019] Fig. 12B 1s a schematic cross-sectional view of a shooting pot during injection
with a rotationally actuated valve with a portion that selectively blocks both an inlet and outlet of
the shooting pot; and

[10020] Fig. 12C 1s a schematic cross-sectional view of a shooting pot during injection

with a rotationally actuated flow conditioning valve as well as a separate valve stem.

DETAILED DESCRIPTION
[0021] The inventors have recognized a need for reliable, less complex, systems and
methods for 1solating the refill and 1njection circuits of a shooting pot during an injection
molding process. In view of the above, the inventors have recognized the benefits associated
with providing a valve arranged to control the flow through both the inlet and the outlet of the
shooting pot such that it may 1solate the refill and 1njection circuits from each other during
respective the injection and refill cycles of the shooting pot. For example, providing a single
valve may result in reduced tool complexity, reduced component size, and simpler actuation
mechanisms. In addition, a single valve may incorporate fewer moving components which may
reduce leakage paths, tool wear, and melt degradation.
[0022] As noted above, the valve may be arranged to control the flow through both the
inlet and outlet of the shooting pot. In such an arrangement, the inlet may be in fluid
communication with a refill circuit and the outlet may be 1n fluid communication with an
injection circuit. Furthermore, the valve may be configured such that i1t selectively blocks the
inlet and permits flow through the outlet in a first position and selectively blocks the outlet and
permits flow through the inlet in a second position. Thus, by selectively positioning the valve,
flow 1nto and out of the shooting pot may be controlled by a single valve selectively controlling
the flow through both the inlet and outlet of the shooting pot. Furthermore, by controlling the
flow 1nto and out of the shooting pot, the valve may be used to place the shooting pot into

selective fluid communication with either the refill circuit or the injection circuit, depending on
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whether it 1s a refill or injection portion of the injection molding cycle. Such an arrangement
may be useful with any injection molding system including for example, injection molding
systems 1ncorporating valve gated nozzles and/or hot tip nozzles.

[0023] As described in more detail below, the valve may be configured in any number of
ways to selectively 1solate a shooting pot from the operatively coupled refill and 1njection
circuits when placed 1n the first and second positions. For example, the valve may be a member,
such as an elongated rod, that includes first and second portions adapted to selectively block the
inlet and outlet of a shooting pot to facilitate the desired selective 1solation of the associated refill
and 1njection circuits. Furthermore, the first and second portions may be shaped and configured
in any number of ways to selectively block and allow flow through the inlet and outlet of the
shooting pot. For example, in one embodiment, through holes could be used for either portion
such that the valve may be rotated to selectively align the through holes with corresponding
conduits and permit flow therethrough. In another embodiment, the first and second portions
may 1nclude reduced cross-sectional areas. When tlow through a conduit 1s desired, a reduced
cross-sectional area may be brought into alignment with a corresponding conduit to permit flow
therethrough and around the reduced cross-sectional area. In yet another embodiment, either of
the first and second portions may be solid portions sized and shaped to occlude a conduit when
positioned therein. In such a configuration, the solid portion may be selectively inserted into and
removed from a conduit to selectively permit tlow therethrough. In each of the above
embodiments, the member, and its corresponding first and second portions, may be moved
between the first and second positions to selectively block and allow flow through the inlet and
outlet of a shooting pot using a rotational motion, a linear motion, or any appropriate
combination thereof. Furthermore, while specific methods for selectively blocking a flow
through a corresponding conduit have been disclosed, the current disclosure should not be
limited in this manner as any number of configurations to selectively permit flow through a valve
and corresponding conduit would be apparent to one of ordinary skill in the art.

[0024] In certain embodiments, a molding system may include a first conduit 1n fluid
communication with an inlet of the shooting pot and a second conduit in fluid communication

with an outlet of the shooting pot. The first conduit has a first flow direction corresponding to
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the direction of material flow therethrough. Similarly, the second conduit has a second tflow
direction corresponding to the direction of material flow therethrough. The conduits may be
arranged 1n any appropriate configuration relative to each other. For example, the first flow
direction may be parallel, perpendicular, or even oriented at an angle to the second flow
direction. In addition, in some embodiments the first and second flow directions are aligned with
one another such that an axis of the first conduit is substantially aligned with an axis of the
second conduit. Alternatively, the first and second flow directions may be unaligned such that
they lie 1in separate planes. In addition, the conduits could be oriented relative to one another
such that a third axis, corresponding to the valve axis, intersects both conduits. To provide
control over the flows through the separate conduits, the above noted valve controls the flow
through both the first and second conduit. Furthermore, in some embodiments, the valve 1s
constructed and arranged such that an axis of the valve 1s substantially perpendicular to both the
first flow direction and the second flow direction. In some instances, the axis may preferably be
a longitudinal axis of the valve.

[0025] Turning now to the figures, Fig. 1A depicts one embodiment of a hot runner
system 2 which includes shooting pots 4a and 4b, though any number of shooting pots could be
used. The shooting pots are fluidly connected to a refill circuit 6 of the hot runner system via
inlets 8a and 8b. Shooting pots 4a and 4b are connected to separate injection circuits 10a and
10b via outlets 12a and 12b. The injection circuits are operatively coupled with any appropriate
hot runner nozzle, not depicted in Fig.1, for delivering material to a mold cavity. The shooting
pots are pressurized using plungers 14a and 14b to provide pressurized melt to the hot runner
nozzle. The plungers 14a and 14b are subsequently withdrawn to permit material to flow from
the pressurized refill circuits 6 into the shooting pots for the next injection cycle. In the depicted
embodiment, each shooting pot has a valve (16a, 16b) that selectively blocks the inlet and the
outlet of the corresponding shooting pot. Each valve 1s moved between a first position in which
the 1njection circuit 1s in fluid communication with the shooting pot and a second position in
which the refill circuit 1s 1n fluid communication with the shooting pot.

[0026] Valves 16a and 16b, as depicted in Fig. 1A, correspond to elongated members or

valve stems that interact with both the inlet and outlet of the corresponding shooting pots. The
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elongated members include separate first and second portions that respectively interact with the
inlet and outlet such that the elongated member, when selectively moved between a first and
second position, blocks tlow through the inlet or through the outlet of the shooting pot. The
elongated member selectively blocks flow through both the inlet and outlet of the shooting pot
by selectively aligning the first portions, 18a and 18b, with the corresponding inlets and the
second portions, 20a and 20b, with the corresponding outlets. As depicted in Fig. 1A, the first
portions 18a and 18b each include a region of reduced cross section permitting material to flow
past when it 1s aligned with the conduit fluidly connecting the refill circuit and inlet. The second
portions 20a and 20b each includes a solid distal end that 1s shaped and sized to occlude the flow
of material from the outlet when positioned within the conduit fluidly connecting the injection
circuit and outlet.

[0027] Turning now to the operation of the hot runner system, valve 16a depicted in Fig.
1 A corresponds to a valve being arranged in a position to permit flow from inlet circuit 6 through
inlet 8a and into shooting pot 4a. In this position, the valve substantially prevents flow through
outlet 12a, since the distal end of the valve 1s blocking the conduit fluidly connecting the outlet
12a and 1njection circuit 10a. Thus, when plunger 14a 1s retracted outwards from the shooting
pot 4a, material can flow from the pressurized refill circuit 6 into shooting pot 4a. Similarly,
valve 16b corresponds to a valve being arranged 1n a position to permit flow from the shooting
pot 4b through outlet 12b and into injection circuit 10b. Here the first portion 1s no longer
aligned with the conduit fluidly connecting inlet 8b and refill circuit 6. Thus, flow from the refill
circuit to the shooting pot 1s blocked. In addition, the second portion 20b corresponding to the
distal end of the valve no longer occludes the conduit fluidly connecting outlet 12b to injection
circuit 10b 1n this position. Thus, the shooting pot and injection circuit are in fluid
communication with one another. Correspondingly, when plunger 14b 1s displaced inwards into
the shooting pot 4b, material 1s injected from the shooting pot 4b through the outlet 12b and
injection circuit 10b and into a mold via a hot runner nozzle (the mold and nozzle are not
depicted).

[0028] Fig. 1B depicts another embodiment of a hot runner system 2, which includes a

plurality of shooting pots 4a and 4b, shown in the embodiment as being aligned, though the
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shooting pots need not necessarily be aligned. Similar to the system depicted in Fig. 1A, the
shooting pots are fluidly connected to a refill circuit 6 of the hot runner system. Shooting pots 4a
and 4b are also connected to separate injection circuits 10a and 10b. In the depicted
embodiment, the hot runner system includes valves 16a and 16b, with each valve selectively
blocking the inlet and outlet of a plurality of corresponding shooting pots. The valves are moved
between a first position in which the injection circuits are 1n fluid communication with their
associated shooting pots and a second position in which the refill circuit 1s in fluid
communication with the associated plurality of shooting pots.

[0029] Similar to the embodiment depicted in Fig. 1A, valves 16a and 16b, as depicted in
Fig. 1B, correspond to elongated members or valve stems. However, in the current embodiment,
the elongated members simultaneously interact with the inlet and outlet of a plurality of stacked
shooting pots. Specifically the elongated members include multiple first portions 18a and 18b
that interact with the inlets of the associated shooting pots and multiple second portions 20a and
20b that interact with the outlets of the associated shooting pots. As above, the first portions 18a
and 18b and second portions 20a and 20b correspond to regions of reduced cross sectional area
and/or solid portions shaped and sized to occlude the flow of material through an associated
conduit.

[0030] Turning now to the operation of the hot runner system depicted in Fig. 1B, valve
16a corresponds to a valve being arranged 1n a position to permit flow from inlet circuit 6 into
both shooting pots 4a. In this position, valve 16a substantially prevents flow through injection
circuits 10a since solid portions of the valve substantially block the conduits tluidly connecting
the shooting pots 4a and the injection circuits 10a. Similarly, valve 16b corresponds to a valve
being arranged 1n a position to permit flow from both shooting pots 4b through injection circuits
10b. Here, the first portions of the valve are no longer aligned with the conduits fluidly
connecting the shooting pot assemblies 4b and refill circuit 6. Thus, flow from the refill circuit
to the shooting pots 1s blocked. In addition, in this position the second portions 20b no longer
occlude the conduits fluidly connecting shooting pots 4b to the separate associated injection

circuits 10b. Therefore, each shooting pot 1s in fluid communication with its associated injection
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circuit. Thus, 1in this embodiment, a single valve 1s able to control the flow into and out of a
plurality of associated shooting pots.

[0031] Having described the overall function of the currently disclosed valve to
selectively 1solate the refill and injection circuits from one another for one, or a plurality of,
shooting pots, several exemplary types of valve configurations and their incorporation into
various shooting pots will now be described. While specific arrangements, and flow control
mechanisms are described, the current disclosure 1s not limited to the depicted embodiments
since any number of variations would be obvious to one of ordinary skill in the art. Instead, the
disclosure should be viewed generally as disclosing any valve with two portions that are adapted
and arranged to selectively block the inlet and outlet of a shooting pot. Consequently, the valve
may be of any appropriate shape including, for example, circular rods, non-circular rods, blocks,
plates, nonlinear shapes, or any other suitable shape. The valve may also be any desired length
or proportion such that it may interact with both the inlet and outlet of a shooting pot. In
addition, as described in more detail below, the separate portions of the elongated member may
be configured 1in any number of ways to selectively permit or block flow including, for example,
through holes, reduced cross-sectional areas, cutouts, solid portions sized and shaped to occlude
a conduit, or any other appropriate geometry. Furthermore, the valve may be actuated using any
desired motion including, for example, linear motion, rotational motion, or any suitable
combination thereof and may be actuated by any suitable motive force such as electric,
hydraulic, pneumatic or any combination thereof.

[0032] Fig. 2 depicts one embodiment of a member corresponding to an elongated rod
100. The elongated rod includes a first portion 102 with a reduced cross-sectional area. The
reduced cross-sectional area 102 1s aligned with a conduit (not shown) to permit material to pass
therearound. The adjacent portion of the elongated rod has a cross-sectional area 103 sized to
substantially block flow through the conduit when the first portion 1s not aligned with that
conduit. The elongated rod 100 may also include a second portion 104 corresponding to a solid
distal end of the rod. Though the end 104 1s depicted as having a rounded end, other shapes,
such as a cylindrical shape, may be used. The solid distal end 1s shaped such that it may be

disposed within the conduit to substantially occlude flow therethrough. The different portions
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are appropriately spaced from one another such that when 1t 1s desired to permit flow through
one conduit and block tlow through the other, the elongated rod may be linearly displaced along
its longitudinal axis to selectively permit or block a flow. Therefore, flows may be selectively
blocked or permitted through both conduits using a single valve.

[0033] In another embodiment, as depicted in Fig. 3, an elongated rod 200 includes first
and second portions 202 and 204 with reduced cross-sectional areas. The reduced cross-
sectional area of portion 204 1s used to allow flow therepast, whereas the adjacent solid section
2035 1s used to block a flow. However, both arrangements may be used 1n substantially similar
ways as will be described 1in more detail below. While the adjacent solid sections have been
depicted as being located below the reduced cross-sectional areas, the adjacent solid sections
may be located on either side of the reduced cross-sectional areas depending on the actuation
direction of the valve.

[0034] Figs. 4 - SA depict another embodiment of a member corresponding to an
elongated rod 300, each in two orientations rotated 90° from each other. The elongated rod 300
has first and second portions 302 and 304 corresponding to through holes. In such an
embodiment, the first and second portions are aligned with separate conduits. It the conduits
flow substantially parallel to one another, the through holes may be arranged substantially
orthogonal to one another as depicted 1n the figures, though other arrangements are also
contemplated. When it 1s desired to permit flow through one conduit and block flow through the
other, the elongated rod 300 1s rotated about the longitudinal axis A as shown via arrow R
approximately 90° to selectively move one through hole out of alignment with a corresponding
first conduit (e.g., first portion 302) and place the other through hole (e.g., second portion 304)
substantially into alignment with a corresponding second conduit. Therefore, flows may be
selectively blocked or permitted through both conduits using a single valve. While orthogonally
arranged through holes have been depicted, other relative orientations are possible for different
relative arrangements of the conduits.

[0035] Figs. 6 - 7A show an embodiment of a member corresponding to an elongated rod
400, each 1n two orientations rotated 90° from each other. The depicted embodiment 1s similar to

that described above 1n regards to Figs. 4-5A 1n that 1t has a first portion corresponding to a
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through hole 402. However, rod 400 also includes a second portion corresponding to an internal
conduit 404. The internal conduit 404 extends between a hole 404a located on a side of the
elongated rod to the distal end 404b of the elongated rod. As depicted in the figure, the through
hole 402 and internal conduit 404 are arranged substantially orthogonal to one another.
Theretfore, similar to the above, the elongated rod may be rotated about the longitudinal axis A as
shown via arrow R approximately 90° to selectively move the first and second portions of the
elongated rod into and out of alignment with corresponding first and second conduits. In some
embodiments, the elongated member may be adapted to provide flow conditioning. For
example, the elongated member could: function as a thermal heat pipe, to provide heat to the
melt flowing therethrough; provide mixing using structures such as mixing pins and/or helical
vanes within the internal conduit; and/or provide any other desired flow conditioning as would
be apparent to one of ordinary skill in the art. T The depicted embodiment could also function
as an alignment device to ensure alignment of various components within the injection molding
system. The above embodiment could be of use 1n systems with space constraints and/or other
considerations as would be apparent to one of ordinary skill in the art. While only one internal
conduit has been depicted, 1t should be appreciated that the elongated rod could include one or
more internal conduits in either the first and/or second portion. Furthermore, relative
orientations of the two portions, other than orthogonal, are also contemplated. The operation of
this embodiment will be described more fully below with respect to Figs. 11A and 11B.

[0036] Figs. 8A-8B depict yet another embodiment of a member corresponding to an
elongated rod 500 in two orientations rotated 90° from each other. The elongated rod 500
includes first and second portions 502 and 504 that include cut out regions arranged and
configured to control the flow through separate conduits located along the length of the
elongated rod. If the separate conduits are substantially parallel to one another, for example, the
cut out regions may be arranged substantially orthogonal to one another to alternately block one
of the conduits and permit flow through the other as depicted in the figures, though other
arrangements are also contemplated. In the embodiment shown 1n Figs. 8 A-8B, the cut out
regions are only located on one side of the elongated rod central axis. However, 1in another

embodiment, as depicted 1n Figs. 9A and 9B, an elongated rod 600 may include cut out regions
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602 and 604 located on both sides of the elongated rod central axis. However, regardless of the
specific embodiment, the regions selectively block or permit the flow of fluid through the
conduits by rotating the individual portions into or out of alignment with the conduits. For
example, during operation, the first and second portions interact with the corresponding conduits
such that in a first orientation the cut out(s) are oriented 1n a direction substantially perpendicular
to the direction of flow through the conduit. Furthermore, the cross section of the rod may be
such that i1t substantially occludes the flow through the conduit when in this orientation. When
desired, the rod 1s rotated about the longitudinal axis A as shown via arrow R approximately 90°
to align the cut out(s) 1n a direction substantially parallel to the direction of flow through the
corresponding conduit. In this orientation, material flows through the cut out portion and the
corresponding conduit.

[0037] Regardless of the specific embodiment chosen, the valve may be integrated into
various shooting pots in a number of different ways and may be used for hot tip nozzles, valve
gated nozzles, and any other applicable arrangement as would be apparent to one of ordinary
skill 1n the art. Several embodiments of possible ways 1n which to integrate the valves into a
shooting pot assembly are described 1n more detail below.

[0033] In one embodiment, as depicted in Figs. 10A-10B, an injection molding system
700 includes a shooting pot 702 with an inlet 704 1n tluid communication with a refill circuit.
The shooting pot 702 may also be 1n fluid communication with a nozzle outlet 708 of a valve
gated nozzle 706 1n fluid communication with an injection circuit and mold cavity. The shooting
pot 702 includes a plunger 710, and a linearly actuated valve 712. In the depicted embodiment
the valve 712 1s integrated with the valve stem of the valve gated nozzle and includes a first
portion 714 corresponding to a reduced cross-sectional area and a second portion 716
corresponding to a solid distal end of the valve stem. The valve 712 1s displaceable along its
longitudinal axis to move between a first and second position to selectively allow or block tlow
through the inlet 704 and the nozzle outlet 708 in fluid communication with the shooting pot. As
depicted in Fig. 10A, when the valve 1s located in the first position, the first portion 714 having a
reduced cross-sectional area 1s aligned with the inlet 704 and material 1s permitted to flow past

the valve and into shooting pot 702. Furthermore, while 1n this position, the second portion
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corresponding to the distal end of the valve stem 1s aligned with the nozzle outlet 708. The distal
end of the valve stem may be sized and shaped to substantially occlude flow through the nozzle
outlet 708 when positioned therein. Thus, the shooting pot is refilled with material from a
refilling circuit while 1solating the shooting pot from an i1njection circuit and/or mold cavity.
When the valve 1s displaced vertically along its longitudinal axis to the second position, as
depicted in Fig. 10B, the first portion 714 1s taken out of alignment with inlet 704 and the second
portion 716 1s removed from the nozzle outlet 708, opening the valve-gated nozzle. Since the
reduced cross-sectional area corresponding to the first portion 714 1s no longer aligned with the
inlet 704, the flow therethrough 1s substantially blocked by valve 712. Furthermore, the second
portion 716 no longer prevents flow from shooting pot 702 through nozzle outlet 708.
Consequently, material 1s injected under pressure into an injection circuit in fluid communication
with nozzle outlet 708 while material 1s substantially prevented from flowing back into the refill
circuit in fluid communication with inlet 704.

[0039] In another embodiment, as depicted in Figs. 11A-11B, an injection molding
system 800 includes a shooting pot 802 with an inlet 804 in fluid communication with a refill
circuit. Furthermore, the shooting pot 802 1s in fluid communication with, a nozzle outlet 808 of
a nozzle 806 in fluid communication with an injection circuit and/or mold cavity. The shooting
pot 802 includes a plunger 810 and a rotationally actuated flow conditioning valve 812. Flow
conditioning valve 812 may be rotated about its longitudinal axis to move between a first and
second position to selectively allow or block tlow through inlet 804. Flow through nozzle outlet
308 may be controlled by other arrangements, such as the use of a hot tip nozzle. In the depicted
embodiment flow conditioning valve 812 includes a first portion 814 having a through hole and a
second portion 816 with an internal conduit in fluid communication with nozzle outlet 808. As
depicted in Fig. 11A, when the valve 1s located in the first position, the first portion 814 having a
through hole 1s aligned with the inlet 804 and material 1s permitted to flow past the valve and
into shooting pot 802. Furthermore, while 1n this position, the second portion corresponding to
the internal conduit 816 1s not aligned with the shooting pot isolating the nozzle from the
shooting pot. In addition, while in this position, flow from the internal conduit through the

nozzle outlet 808 may be controlled by any suitable arrangement. Thus, the shooting pot 1s
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refilled with material from a refilling circuit while the shooting pot is 1solated from an injection
circuit and/or mold cavity. When the flow conditioning valve 1s rotated about its longitudinal
axi1s to the second position, as depicted 1n Fig. 10B, the through hole in first portion 814 1s taken
out of alignment with inlet 804 and the second portion 816 containing the internal conduit places
the shooting pot 802 and nozzle outlet 808 of the nozzle 806 in fluid communication with one
another. Since the through hole corresponding to the first portion 1s no longer aligned with the
inlet 804, the flow therethrough 1s substantially blocked by valve 812. Thus, in the second
position, material 1s injected under pressure into an injection circuit and/or mold while material
1s substantially prevented from flowing back through inlet 804 into the refill circuit. As noted
above, with regards to Figs. 6-7A the internal conduit may provide flow conditioning for
material flowing therethrough.

[0040] Instead of incorporating the shooting pot valve with a valve stem of a valve gated
nozzle, or a similar structure, the currently disclosed shooting pot arrangement may be used with
a hot tip nozzle, a valve gated nozzle with a valve stem separate from the shooting pot valve, or
any other appropriate nozzle configuration. In such an embodiment, the valve may be removed
from the nozzle, that 1s, the valve of the shooting pot may be separate from any valve stem, or
similar structure, associated with the nozzle, since other mechanisms, such as a hot tip nozzle,
may be used to prevent leakage of material from the nozzle when not under pressure. One
embodiment of an injection molding system 900 including such an arrangement 1s presented in
Figs. 12A-12B. In the depicted embodiment, a shooting pot 902 includes an inlet 904 1n fluid
communication with a refill circuit. The shooting pot 902 1s 1n fluid communication with a
nozzle outlet 908 of a hot tip nozzle 906 and with an injection circuit and/or mold cavity. The
shooting pot includes a plunger 910, and a rotationally actuated valve 912. The rotationally
actuated valve 912 includes through holes 914 and 916. The depicted valve operates 1n a manner
similar to that described above with regards to Figs. 11A-11B. More specifically, the through
holes are oriented relative to one another such that the inlet 904 1s 1n fluid communication with
the shooting pot 902 and nozzle outlet 908 1s blocked when valve 912 1s 1n a first position as
shown 1n Fig. 12A. Thus, when the valve 1s located 1n the first position, material 1s permitted to

flow past the valve and into shooting pot 902. When valve 912 1s rotated to a second position, as
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depicted 1in Fig. 12B, inlet 904 1s blocked and nozzle outlet 908 1s placed in fluid communication
with the shooting pot. In this position material 1s injected from the shooting pot into the mold
cavity. While a rotational valve has been depicted 1n this embodiment, valves actuated using
linear and non-linear activation, as disclosed above, are also contemplated. In addition, as
depicted 1in Fig. 12C, an 1njection molding system 900 may include a rotational flow
conditioning valve 912 that controls the inlet the shooting pot 902 and may provide flow
conditioning of the flow of material provided to the outlet of the shooting pot 902. Similar to the
above, tflow conditioning may include functioning as a thermal heat pipe, mixing the material,
and/or any other desired flow conditioning as would be apparent to one of ordinary skill in the
art. A separate linearly actuated valve stem 918 controls flow through the nozzle outlet 908.
While Fig. 12C shows a rotational valve, a linearly actuated valve such as those described above
with respect to Figs. 2, 3, 8A, 8B, 9A, and 9B may also be used.

[0041] While specific combinations of the currently disclosed valves with shooting pots
and various nozzle types have been described above, the current disclosure 1s not limited to the
specific valves and combinations described herein. Instead, as would be understood by one of
ordinary skill in the art, the currently disclosed valves may be configured for use with any
shooting pot, refill circuit, injection circuit, and/or nozzle employed with any particular hot
runner system of an injection molding machine. Furthermore, in addition to the specific
locations of the valve depicted in the described embodiments, the valve may be positioned in any
number of locations such that it 1s still capable of selectively blocking flow through both the inlet
and outlet of a shooting pot. This may include, for example, the valve being integrated with a
shooting pot, being positioned substantially adjacent to a shooting pot, and being adapted and
configured to control the conduits in fluid communication with both the inlet and outlet of the
shooting pot.

[0042] While the present teachings have been described in conjunction with various
embodiments and examples, it 1s not intended that the present teachings be limited to such
embodiments or examples. On the contrary, the present teachings encompass various
alternatives, modifications, and equivalents, as will be appreciated by those of skill in the art.

Accordingly, the toregoing description and drawings are by way of example only.
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[0043] What 15 claimed 1s:
Claims
L. An injection molding system, comprising:

a shooting pot having a shooting pot inlet connected to a refiil circuit and a
shooting pot outlet connected to an mjection circuit in fluid communication with a nozzle
outlet; and

a valve adapted to control flow through both the shooting pot inlet and the |
shooting pot cutlet, wherein the valve is selectively movable between a first position and
a second position, and wherein the valve blocks flow t’(ﬁough the shooting pot inlet and
permits flow through the shooting pot outlet 1n the first posttion, and permits tlow
through the shooting pot inlet and blocks ﬂow.through the shooting pot outlet in the

second position.

2. The molding system of claim 1, wherein the valve comprises a member having a first
portion adapted to control the flow through the shooting pot inlet and a second portion

adapted to control the flow through the shooting pot outlet, wherein the member 1s

selectively movable between the first position and the second position.
3. The molding system of claim 2, wherein the member 1s a unitary mermber.

4. The molding system of claim 2, wherein the first portion blocks flow through the
shooting pot inlet in the first position and permits flow through the shooting pot inlet in
the second position, and wherein the second portion permits flow through the shooting

pot outlet in the first position and blocks flow through the shooting pot outlet in the

second positicn.
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3. The molding system of claim 2, wherein the member comprises a shape selected from the

group consisting of a circular rod, a non-circular rod, a block, a plate, and a nonlinear

shape, wherein the shape is symmetric or non-symmetric.

6. The molding system of claim 2, wherein the first portion and second poﬁion ecach

comprise at least one of a through hole, a reduced cross-sectional area; and a cutout.

7. The molding system of claim 2, wherein at least one of the first porfion and the second

po’rﬁon COIMPIise a distal end of the member.

3. The molding system of claim 1, wherein the valve is constructed and arranged to 1solate

the shooting pot from the reftll circuit in the first position.

9. The molding system of claim 1, wherein the valve is constructed and arranged to 1solate

the shooting pot from the injection circuit in the second position.

10.  The molding system of claim 1, wherein the valve is constructed and arranged to move

betwaen the first and second positions by at least one of a rotational motion and a linear

motion.

11. A method of selectively allowing material to flow into and out from a plurality of
shooting pots of an injection molding system, the plurality of shooting pots having inlets

and outlets, a valve is adapted to control flow through both the inlets and the outlets of

the plurality of shooting pots, the method comprising: .
positioning the valve in & first position to block flow through the inlets of the

‘ plurality of shooting pots and permit flow through the outlets of the plurality of shooting

pots; and
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positioning the valve in a second position to permit flow through the inlets of the

plurality of shooting pots and block flow through the outlets of the plurality of shooting
pots.

The method of claim 11, further comprising positioning 2 member of the valve in the first
position, wherein first portions of the member block flow through the inlets of the
plurality of shooting pots and second portions of the member permit flow through the
outlets of the plurality of shooting pots when the member is positioned in the first

position.

The method of claim 11, further comprising positioning the member of the valve in the
second position, wherein first portions of the member pérmit flow through the inlets of

the plurality of shooting pots and second portions of the member block flow through the

~outlet when the member is positioned in the second position.

The method of claim 11, whereln positioming the valve between the first and second
positions comprises moving the valve through at least one of a rotational motion and a

linear motion.

"The method of claim 11, further comprising mjecting a material into a mold when the

valve is in the first position.

The method of claim 15, further comprising actuating the plurality of shooting pots when

the valve is in the first position to inject the material into the mold.

The method of claim 11, further comprising refilling the plurality of shooting pots with a

material when the valve is in the second position.
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18.  "The method of claim 17, further comprising retracting a plunger of the plurality of

15.

20.

21.

22.

24,

shooting pots when the valve is in the second position.

An injection molding system, comprising:
‘2 hot runner;

a shooting pot operatively coupled with the hot runner having a shooting pot inlet
connected to arefill circuit and a shobting pot outlet connected to an injection circuit;

a valve gated nozzie fluidly coupled with the injection circuit and comprising a
valve stem, wherein the yalx}e stem 1s movable between a first and second position,
wherein the valve stem permits flow from the shooting pot outlet through the irzﬂve gated
nozzle m the first position and blocks flow from the shooting pot outlet through the valve
gated nozzle 1n the second position, wherein the valve stem includes a portion adapted to
block flow through the shooting pot inlet in the first position, and permit flow through the

shooting pot inlet in the second position.

The molding system of claim 19, wherein the valve stem portion comprises at least one of

a through hole, a reduced cross-sectional area, and a cutout.

The molding system of claim 19, wherein the valve stem is moved between the first and

second positions by at least one of a rotational motion and a Imear motion.

The molding system of ¢laim 19, wherein the valve stem isolates the shooting pot from

the refill circuit in the first position.

The molding system of claim 19, wherein the valve stem isolates the shooting pot from

the injection circuit in the second position.

An inj ection molding system, comprsing:

first conduits having a first flow direction;

AMENDED SHEET - IPEA/US
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second conduits having a second tlow direction; and
a valve adapted to control flow through both the first conduits and second

conduits, wherein an axis of the valve is substantially perpendicular to both the first flow

direction and the second flow direction.

The molding system of claim 24, wherein the first flow direction is sub'stantially parallel

to the second flow direction.

- The molding system of claim 24, wherein the first flow direction 1s substantially

perpendicular to the second flow direction.

The molding system of claim 24, wherein the first flow diiection is aligned with the

second flow direction.

The molding system of claim 24, further comprising a plurality of shooting pots having
shooting pot inlets in fluid communication with the first conduits and shooting pot outlets

in fluid communication with the second conduits.
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