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BACKGROUND OF THE INVENTION
[003] Injection molding systems that can control or vary the rate of flow of injection
fluid during the course of an injection cycle are known from for example
W02012074879 (A1) (7100WO0) and WO2012087491 (A1) (7100WO01).

SUMMARY OF THE INVENTION

[004] In accordance with the invention there is provided an injection molding system
(5) comprised of an injection molding machine (IMM), a distribution manifold (6) for
receiving a selected injection fluid (F) from the injection molding machine (IMM), a
valve {(10) comprising a flow passage (15) receiving the injection fluid (F) from the
manifold (6) having a longitudinal length (L) and a downstream tip end exit aperture
(20), a mold (7) having a cavity (60) having a cavity entrance aperture (30), the exit
aperture (20) being fluid sealably matable with the cavity entrance aperture (30) to
form a gate aperture (50) having a cross sectional area (CA) that has a center (C),

the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a nozzle member (18) or a valve pin (80) having a tip
end (21), the nozzle member (18) or valve pin (80) being adapted to be controllably
rotatable around a longitudinal rotation axis (A) to enable the exit aperture (20) or the
tip end (21) to interface with the cavity entrance aperture (30) to controllably vary or
adjust size (SP1, SP2) of the cross sectional area (CA) of the gate aperture (50)
according to degree of rotation (R) of the nozzle member (18) or valve pin (80)
around the rotation axis (A).
[005] The center (C) of the gate aperture (50) is preferably radially offset (RO)
from the longitudinal rotation axis (A) of the nozzle member (18) or valve pin (80).
[006] The cavity entrance aperture (30) typically has a center (C2) that is radially

offset (RO) from the longitudinal rotation axis (A).
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[007] The valve (10) preferably includes an actuator (100) interconnected to the
nozzle member (18) or valve pin (80) in an arrangement such that the actuator (100)
drivably rotates the nozzle member (18) or the valve pin (80) around the longitudinal
rotation axis (A).

[008] The actuator (100) can comprise an electric motor or electrically powered
device or a hydraulically or pneumatically driven device.

[009] Such a system typically further comprises a controller (110) that includes a
program containing instructions that control rate, direction or timing of driven rotation
(R) of the nozzle member (18) or valve pin (80) by the actuator (100) during the
course of an injection cycle.

[0010] The nozzle member (18) can comprises a cylinder (22) having a
downstream tip end (22e) in which the exit aperture (20) is formed and a longitudinal
rotation axis (A), the elongated cylinder (22) being interconnected to the actuator
(100) in an arrangement wherein the elongated cylinder (22) is controllably rotatable
(R) around the longitudinal rotation axis (A) by operation of the actuator (100).
[0011] The cylinder (22) typically has a central longitudinal bore (15) of which the
flow passage is comprised.

[0012] The exit aperture (20) preferably has a center (C1) that is radially offset
(RO) from the longitudinal rotation axis (a).

[0013] The cylinder can be controllably rotatable (R) a selectable degree of
rotation around the longitudinal axis (A) to slide the exit aperture (20) over the cross
sectional area (CA) of the gate aperture (50) such that the exit aperture (20)
communicates with a selectable portion (SP1, SP2) of the cross sectional area (CA)
of the gate aperture (50) to form a restricted flow aperture (SP1, SP2) according to
degree of rotation (R) wherein flow of injection fluid (F) from the passage (15) into
the cavity (60) is restricted relative to a maximum flow that occurs through the cross
section (CA) of the gate aperture (50) when the gate aperture (50) is fully open.
[0014] The nozzle member (18) or the mold (7) preferably includes a downstream
tip or insert member (19) having a longitudinal rotation axis (A) and is rotatably
mounted on or to a downstream portion (24) of the nozzle member (18) or to the

mold (7) for rotation around the longitudinal rotation axis (A).
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[0015] The cavity entrance aperture (30) is typically formed in the downstream tip
or insert member (19) for rotatable interfacing or communication with the exit
aperture (20).

[0016] The nozzle member (18) typically includes a fluid delivery cylinder (22)

having a downstream tip end (22e) in which the exit aperture (20) is formed in an

)
arrangement wherein a center (C1) of the exit aperture (20) is radially offset (RO)
from the longitudinal rotation axis (A).

[0017] The nozzle member (18) preferably includes a fluid delivery cylinder (22)
having a flow passage (15) and a downstream tip end (22e) in which the exit
aperture (20) is formed in an arrangement wherein a center (C1) of the exit aperture
(20) is radially offset (RO) from the longitudinal rotation axis (A) and wherein the
insert member (19) is controllably rotatable (R) a selectable degree of rotation
around the longitudinal axis (A) to slide the cavity entrance aperture (30) over the
cross sectional area (CA) of the gate aperture (50) such that the exit aperture (20)
communicates with a selectable portion (SP1, SP2) of the cross sectional area (CA)
of the gate aperture (50) to form a restricted flow aperture (SP1, SP2) according to
degree of rotation (R) wherein flow of injection fluid (F) from the passage (15) into
the cavity (60) is restricted relative to a maximum flow that occurs through the cross
section (CA) of the gate aperture (50) when the gate aperture (50) is fully open.
[0018] The valve pin (80) typically has a pin axis (PA) aligned with the rotational
axis (A), the valve pin (80) being interconnected to the actuator (100) such that the
valve pin (80) is controllably drivably rotatable around the rotational axis (A) by
controllable operation of the actuator.

[0019] The valve pin (80) preferably has a tip or distal end surface (21) having a
center (CP) that is radially offset (RO) from the rotational axis (A).

[0020] The valve pin (80), the tip or distal end surface (21) and the exit aperture
(30) are preferably adapted such that the tip or distal end surface (21) of the valve
pin (80) is controllably rotatable to slidably obstruct, close or cover over a selectable
portion (SP1, SP2) of the exit aperture (30) to create the gate aperture (50), wherein
flow of the injection fluid (F) through the gate aperture (50) is restricted according to
the selectable degree of rotation and the selectable portion (SP1, SP2) of the cross
sectional area (CA) of the gate aperture (50) that is not obstructed, closed or

covered over.
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[0021] In another aspect of the invention there is provided a method of performing
an injection cycle comprising injecting a selected injection fluid (F) into a cavity (60)
of a mold (7) using a system as described above.
[0022] In another aspect of the invention there is provided an injection molding
system (5) comprised of an injection molding machine (IMM), a distribution manifold
(6) for receiving a selected injection fluid (F) from the injection molding machine
(IMM), a valve (10) comprising a flow passage (15) receiving the injection fluid (F)
from the manifold (6) having a longitudinal length (L) and a downstream tip end exit
aperture (20), a mold (7) having a cavity (60) having a cavity entrance aperture (30),
the exit aperture (20) being fluid sealably matable with the cavity entrance aperture
(30) to form a gate aperture (50) having a cross sectional area (CA) that has a center
(C),

the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a nozzle member (18) that includes a tip end (22¢) in
which the exit aperture (20) is diposed, the nozzle member (18) or the mold (7)
including a downstream tip or insert member (19),

the insert member (19) including the cavity entrance aperture (30) having a
center (G2) radially offset (RO) from a longitudinal rotation axis (A) such that the
insert member (19) is controllably rotatable around the longitudinal rotation axis (A)
to control interfacing of the cavity entrance aperture (30) with the exit aperture (20) to
controllably vary or adjust size (SP1, SP2) of the cross sectional area (CA) of the
gate aperture (50) according to degree of rotation (R) of the insert member (19)
around the rotation axis (A).
[0023] In another aspect of the invention there is provided an injection molding
system (5) comprised of an injection molding machine (IMM), a distribution manifold
(6) for receiving a selected injection fluid (F) from the injection molding machine
(IMM), a valve (10) comprising a flow passage (15) receiving the injection fluid (F)
from the manifold (6) having a longitudinal length (L) and a downstream tip end exit

aperture (20), a mold (7) having a cavity (60) having a cavity entrance aperture (30),
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the exit aperture (20) being fluid sealably matable with the cavity entrance aperture
(30) to form a gate aperture (50) having a cross sectional area (CA) that has a center
(C),

the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a valve pin (80) having a tip end (21), the valve pin
(80) being adapted to be controllably rotatable around a longitudinal rotation axis (A)
to enable the tip end (21) to interface with the cavity entrance aperture (30) to
controllably vary or adjust size (SP1, SP2) of the cross sectional area (CA) of the
gate aperture (50) according to degree of rotation (R) of the nozzle member (18) or
valve pin (80) around the rotation axis (A),

the valve pin (80) having a tip or distal end surface (21) having a center (CP)
that is radially offset (RO) from the rotational axis (A)

the valve pin (80), the tip or distal end surface (21) and the exit aperture (30)
being adapted such that the tip or distal end surface (21) of the valve pin (80) is
controllably rotatable around the rotation axis (A) to slidably obstruct, close or cover
over a selectable portion (SP1, SP2) of the exit aperture (30) to create the gate
aperture (50), wherein flow of the injection fluid (F) through the gate aperture (50) is
restricted according to the selectable degree of rotation and the selectable portion
(SP1, SP2) of the cross sectional area (CA) of the gate aperture (50) that is not
obstructed, closed or covered over.

[0024] In an injection molding system (5) comprised of an injection molding
machine (IMM), a distribution manifold (6) for receiving a selected injection fluid (F)
from the injection molding machine (IMM),

a valve (10) comprising a flow passage (15) receiving the injection fluid (F)
from the manifold (6) having a longitudinal length (L) and a downstream tip end exit
aperture (20), a mold (7) having a cavity (60) having a cavity entrance aperture (30),
the exit aperture (20) being fluid sealably matable with the cavity entrance aperture
(30) to form a gate aperture (50) having a cross sectional area (CA) that has a center
(C),
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the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a nozzle member (18) or a valve pin (80) having a tip
end (21), the nozzle member (18) or valve pin (80) being adapted to be controllably
rotatable around a longitudinal rotation axis (A) to enable the exit aperture (20) or the
tip end (21) to interface with the cavity entrance aperture (30) to controllably vary or
adjust size (SP1, SP2) of the cross sectional area (CA) of the gate aperture (50)
according to degree of rotation (R) of the nozzle member (18) or valve pin (80)
around the rotation axis (A).

[0025] In an injection molding system (5) comprised of an injection molding
machine (IMM), a distribution manifold (6) for receiving a selected injection fluid (F)
from the injection molding machine (IMM),

a valve (10) comprising a flow passage (15) receiving the injection fluid (F)
from the manifold (6) having a longitudinal length (L) and a downstream tip end exit
aperture (20), a mold (7) having a cavity (60) having a cavity entrance aperture (30),
the exit aperture (20) being fluid sealably matable with the cavity entrance aperture
(30) to form a gate aperture (50) having a cross sectional area (CA) that has a center
(C),

the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a nozzle member (18) that includes a tip end (22¢) in
which the exit aperture (20) is diposed, the nozzle member (18) or the mold (7)
including a downstream tip or insert member (19),

the insert member (19) including the cavity entrance aperture (30) having a
center (G2) radially offset (RO) from a longitudinal rotation axis (A) such that the
insert member (19) is controllably rotatable around the longitudinal rotation axis (A)

to control interfacing of the cavity entrance aperture (30) with the exit aperture (20) to
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controllably vary or adjust size (SP1, SP2) of the cross sectional area (CA) of the
gate aperture (50) according to degree of rotation (R) of the insert member (19)
around the rotation axis (A).

[0026] In an injection molding system (5) comprised of an injection molding
machine (IMM), a distribution manifold (6) for receiving a selected injection fluid (F)
from the injection molding machine (IMM),

a valve (10) comprising a flow passage (15) receiving the injection fluid (F)
from the manifold (6) having a longitudinal length (L) and a downstream tip end exit
aperture (20), a mold (7) having a cavity (60) having a cavity entrance aperture (30),
the exit aperture (20) being fluid sealably matable with the cavity entrance aperture
(30) to form a gate aperture (50) having a cross sectional area (CA) that has a center
(C),

the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a valve pin (80) having a tip end (21), the valve pin
(80) being adapted to be controllably rotatable around a longitudinal rotation axis (A)
to enable the tip end (21) to interface with the cavity entrance aperture (30) to
controllably vary or adjust size (SP1, SP2) of the cross sectional area (CA) of the
gate aperture (50) according to degree of rotation (R) of the nozzle member (18) or
valve pin (80) around the rotation axis (A),

the valve pin (80) having a tip or distal end surface (21) having a center (CP)
that is radially offset (RO) from the rotational axis (A)

the valve pin (80), the tip or distal end surface (21) and the exit aperture (30)
being adapted such that the tip or distal end surface (21) of the valve pin (80) is
controllably rotatable around the rotation axis (A) to slidably obstruct, close or cover
over a selectable portion (SP1, SP2) of the exit aperture (30) to create the gate
aperture (50), wherein flow of the injection fluid (F) through the gate aperture (50) is
restricted according to the selectable degree of rotation and the selectable portion
(SP1, SP2) of the cross sectional area (CA) of the gate aperture (50) that is not
obstructed, closed or covered over.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0027] Embodiments of the invention are described with reference to the following
figures wherein:
[0028] Fig. 1 is a side sectional view of an injection molding system according to
the invention having a central nozzle rotatable around a rotation axis and a fluid exit
aperture radially offset from the rotation axis.
[0029] Fig.2 is s side section close up view of the distal or downstream end of
the fluid delivery nozzle and associated mold components.
[0030] Fig. 3A is a sectional view along lines 3-3 of Fig. 2 showing the nozzle exit
aperture 20 in alignment with the cavity aperture 30 for maximum fluid flow velocity.
[0031] Fig. 3B is a sectional view along lines 3-3 of Fig. 2 showing the nozzle exit
aperture 20 out of alignment with the cavity aperture 30 to close the aperture 30
such that fluid flow is stopped.
[0032] Fig 4A is a sectional view along lines 4-4 of Fig. 2 showing the nozzle exit
aperture 20 in a first partial alignment with the cavity aperture 30.
[0033] Fig 4B is a sectional view along lines 4-4 of Fig. 2 showing the nozzle exit
aperture 20 in a second partial alignment with the cavity aperture 30 creating a
partially opened gate aperture 50 having a cross sectional area SP2.
[0034] Fig 4C is a sectional view along lines 4-4 of Fig. 2 showing the nozzle exit
aperture 20 in a second partial alignment with the cavity aperture 30 creating a
partially opened gate aperture 50 having a cross sectional area SP1.
[0035] Fig. 5 is a side sectional view of a system similar to the Fig. 1 system
instead employing a nozzle having a main nozzle body 22 that is not rotatable with
an exit aperture 20 radially offset from a rotation axis of an insert having cavity
entrance aperture 30 that is rotatable around the rotation axis for controllable
interfacing with the exit aperture.
[0036] Fig. 6 is a top perspective view of the downstream end of the Fig. 5 system
showing the exit aperture 20 out of alignment with the cavity entrance aperture 30
such that fluid flow is stopped.
[0037] Fig. 7 is a top perspective view of the downstream end of the Fig. 5 system
showing the exit aperture 20 aligned with the cavity entrance aperture 30 such that

fluid flow is at a maximum into the mold cavity.
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[0038] Fig. 8 a side sectional view of a system similar to the Fig. 1 system instead
employing a nozzle having a valve pin that is rotatable with a tip end 21 radially
offset from a rotation axis of the pin.

[0039] Fig. 9 is a top perspective view of the downstream end of the Fig. 8 system
showing the exit aperture 20 out of alignment with the cavity entrance aperture 30
such that fluid flow is stopped.

[0040] Fig. 10 is a top perspective view of the downstream end of the Fig. 5
system showing the exit aperture 20 aligned with the cavity entrance aperture 30
such that fluid flow is at a maximum.

[0041] Fig. 11 is a sectional view taken along lines 11-11 of Fig. 9.

[0042] Fig. 12 is a sectional view taken along lines 12-12 of Fig. 10.

DETAILED DESCRIPTION OF THE INVENTION
[0043] The presentinvention comprises a valve (10) as described herein as well
as an injection molding system (5) as described herein. Fig. 1 illustrantes an
injection molding system (5) comprised of an injection molding machine (IMM), a
distribution manifold (6) that receives a selected injection fluid (F) from the injection
molding machine (IMM). The system includes a valve (10) that has a fluid flow
passage (15) that receives the injection fluid (F) from the heated manifold (6). The
flow passage 15 a longitudinal length (L) and a downstream tip end exit aperture (20)
that communicates with a cavity entrance aperture 30. The system includes a mold
(7) having a cavity (60) that has an entrance aperture (30). The exit aperture (20)
fluid sealably mates with the cavity entrance aperture (30) to form a gate aperture
(50) which has a cross sectional area (CA) that has a center (C).
[0044] The injection molding machine (IMM) injects the selected injection fluid (F)
to a distribution channel 6d of the manifold (6) which distributes the injection fluid F
for downstream injection through the flow passage (15) of the valve (10) and further
downstream to and through the exit aperture (20) and further downstream to and
through the cavity entrance aperture 30 and the gate aperture (50) into the cavity
(60) of the mold (7).
[0045] The valve (10) comprises a nozzle member (18), typically a rotatable
cylinder having a central flow passage 15 as shown in Figs. 1-7. Alternatively, as
shown in Figs. 8-12, the nozzle member can comprise a rotatable valve pin (80)
disposed within the nozzle passage 15 of a cylindrical nozzle body 18, the valve pin

10
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80 having an off center rotatable tip end (21) that regulates flow through the gate 50.
In both such embodiments, the nozzle member (18) or valve pin (80) are adapted to
be controllably rotatable around a longitudinal rotation axis (A) to enable the exit
aperture (20) or the tip end (21) to interface with the cavity entrance aperture (30) to
form a gate aperture 50 that is controllably variable or adjustable in size (SP1, SP2)
of the cross sectional area (CA) according to degree of rotation (R) of the nozzle
member (18) or valve pin (80) around the rotation axis (A).

[0046] In each of the embodiments shown in Figs. 1-12, the center (C) of the gate
aperture (50) is radially offset (RO) from the longitudinal rotation axis (A) of the
nozzle member (18) or valve pin (80) such that as shown in Figs. 3A, 3B, 4A, 4B,
4C, the size or cross sectional area CA of the gate aperture 50 is either completely
open as shown in Fig. 3A, completely closed as shown in Fig. 3B or partially open to
a selected degree as shown in Figs. 4A, 4B, 4C. For example as shown in Fig. 4B,
the gate aperture has a partially open gate 50 cross sectional area SP2. And, as
shown in Fig. 4C, the gate aperture has a partially open gate 50 cross sectional area
SP1.

[0047] The cavity entrance aperture (30) has a center (C2) that is radially offset
(RO) from the longitudinal rotation axis (A), Figs. 3A-4C.

[0048] The valve (10) is controlled by an actuator (100) that is interconnected to the
nozzle member (18) or valve pin (80) in an arrangement such that the actuator (100)
drivably rotates the nozzle member (18) or the valve pin (80) around the longitudinal
rotation axis (A), Figs. 1, 5, 8. The actuator (100) can comprise an electric motor or
electrically powered device or a hydraulically or pneumatically driven device.

[0049] A system 5 can include a controller {110) interconnected to the actuator
100, the controller 110 including a program containing instructions that control rate,
direction or timing of driven rotation (R) of the actuator 100 and thus also the nozzle
member (18) or valve pin (80) during the course of an injection cycle.

[0050] The nozzle member 18 can comprise a cylinder (22), Figs. 1, 2 having a
downstream tip end (22e) in which the exit aperture (20) is formed and a longitudinal
rotation axis (A) around which the cylinder is controllably rotatable (R) by operation
of the actuator (100). The exit aperture (20) has a center (C1) that is radially offset
(RO) from the longitudinal rotation axis A. The cylinder 22 of the Figs. 1, 2
embodiment is controllably rotatable (R) a selectable degree of rotation around the

longitudinal axis {A) to slide the exit aperture (20) over the cross sectional area (CA)
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of the gate aperture (50) such that the exit aperture (20) communicates with a
selectable portion (SP1, SP2) of the cross sectional area (CA) of the gate aperture
(50) to form a restricted flow aperture (SP1, SP2) according to degree of rotation (R)
wherein flow of injection fluid (F) from the passage (15) into the cavity (60) is
restricted relative to a maximum flow that occurs through the cross section (CA) of
the gate aperture (50) when the gate aperture (50) is fully open.

[0051] Alternatively, Figs. 5, 6, 7, either the nozzle member (18) or the mold (7)
can include a downstream tip or insert member (19) having a longitudinal rotation
axis (A) that is rotatably mounted on or to a downstream portion (24) of the nozzle
member (18) or to the mold (7) for rotation around the longitudinal rotation axis (A).
In such an embodiment, the cavity entrance aperture (30) is formed in the
downstream tip or insert member (19) for rotatable interfacing or communication with
the exit aperture (20). Further in such an embodiment, the nozzle member (18) can
include a fluid delivery cylinder (22) having a downstream tip end (22¢) in which the
exit aperture (20) is formed in an arrangement wherein a center (C1) of the exit
aperture (20) is radially offset (RO) from the longitudinal rotation axis (A).

[0052] Inthe same manner as described above with reference to the Figs. 1, 2
embodiment, the insert member (19) of the Figs. 5-8 embodiment is controllably
rotatable (R) a selectable degree of rotation around the longitudinal axis (A) to slide
the cavity entrance aperture (30) over the cross sectional area (CA) of the gate
aperture (50) such that the exit aperture (20) communicates with a selectable portion
(SP1, SP2) of the cross sectional area (CA) of the gate aperture (50) to form a
restricted flow aperture (SP1, SP2) according to degree of rotation (R), Figs. 3A, 3B,
4A, 4B, 4C wherein flow of injection fluid (F) from the passage (15) into the cavity
(60) is restricted relative to a maximum flow that occurs through the cross section
(CA) of the gate aperture (50) when the gate aperture (50) is fully open.

[0053] Alternatively as shown in the Figs. 8-12 embodiment, valve (10) can
include a valve pin (80) that has a pin axis (PA) aligned with a pin rotational axis (A),
the valve pin (80) being interconnected to an actuator {(100) such that the valve pin
(80) is controllably drivably rotatable around the rotational axis (A) by controllable
operation of the actuator. The valve pin (80) has a tip or distal end surface (21)
having a center (CP) that is radially offset (RO) from the rotational axis (A). As
shown in Figs. 11, 12 the tip or distal end surface (21) and the exit aperture (30) are

controllably rotatable such that the tip or distal end surface (21) of the valve pin (80)
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can slidably obstruct, close or cover over a selectable portion (SP1, SP2) of the exit
aperture (30) to create the gate aperture (50) such that the flow of the injection fluid
(F) through the gate aperture (50) is restricted according to the selectable degree of
rotation and the selectable portion (SP1, SP2) of the cross sectional area (CA) of the
gate aperture (50) that is not obstructed, closed or covered over.

[0054] The invention includes providing a method of performing an injection cycle
wherein a selected injection fluid (F) is injected into a cavity (60) of a mold (7) using

any of the systems (5) or valves (10) as described herein.
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What is claimed is:

1. An injection molding system (5) comprised of an injection molding machine
(IMM), a distribution manifold (6) for receiving a selected injection fluid (F) from the
injection molding machine (IMM), a valve (10) comprising a flow passage (15)
receiving the injection fluid (F) from the manifold (6) having a longitudinal length (L)
and a downstream tip end exit aperture (20), a mold (7) having a cavity (60) having a
cavity entrance aperture (30), the exit aperture (20) being fluid sealably matable with
the cavity entrance aperture (30) to form a gate aperture (50) having a cross
sectional area (CA) that has a center (C),

the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a nozzle member (18) or a valve pin (80) having a tip
end (21), the nozzle member (18) or valve pin (80) being adapted to be controllably
rotatable around a longitudinal rotation axis (A) to enable the exit aperture (20) or the
tip end (21) to interface with the cavity entrance aperture (30) to controllably vary or
adjust size (SP1, SP2) of the cross sectional area (CA) of the gate aperture (50)
according to degree of rotation (R) of the nozzle member (18) or valve pin (80)
around the rotation axis (A).

2. The system of claim 1 wherein the center (C) of the gate aperture (50) is radially
offset (RO) from the longitudinal rotation axis (A) of the nozzle member (18) or valve
pin (80).

3. Asystem according to any of the foregoing claims wherein the cavity entrance
aperture (30) has a center (C2) that is radially offset (RO) from the longitudinal

rotation axis (A).

4. A system according to any of the foregoing claims wherein the valve (10)
includes an actuator (100) interconnected to the nozzle member (18) or valve pin

14



WO 2018/183810 PCT/US2018/025352

(80) in an arrangement such that the actuator (100) drivably rotates the nozzle

member (18) or the valve pin (80) around the longitudinal rotation axis (A).

5. A system according to any of the foregoing claims wherein the actuator (100)

comprises an electric motor or electrically powered device.

6. A system according to any of the foregoing claims wherein the actuator (100)

comprises a hydraulically or pneumatically driven device.

7. A system according to any of the foregoing claims further comprising a controller
(110) that includes a program containing instructions that control rate, direction or
timing of driven rotation (R) of the nozzle member (18) or valve pin (80) by the

actuator (100) during the course of an injection cycle.

8. A system according to any of the foregoing claims wherein the nozzle member
(18) comprises a cylinder (22) having a downstream tip end (22¢) in which the exit
aperture (20) is formed and a longitudinal rotation axis (A), the elongated cylinder
(22) being interconnected to the actuator (100) in an arrangement wherein the
elongated cylinder (22) is controllably rotatable (R) around the longitudinal rotation

axis (A) by operation of the actuator (100).

9. A system according to claim 8 wherein the cylinder (22) has a central
longitudinal bore (15) of which the flow passage is comprised.

10. A system according to claim 8 wherein the exit aperture (20) has a center (C1)

that is radially offset (RO) from the longitudinal rotation axis (a).

11. A system according to claim 8 wherein the cylinder is controllably rotatable (R)
a selectable degree of rotation around the longitudinal axis (A) to slide the exit
aperture (20) over the cross sectional area (CA) of the gate aperture (50) such that
the exit aperture (20) communicates with a selectable portion (SP1, SP2) of the
cross sectional area (CA) of the gate aperture (50) to form a restricted flow aperture
(SP1, SP2) according to degree of rotation (R) wherein flow of injection fluid (F) from

the passage (15) into the cavity (60) is restricted relative to a maximum flow that

15



WO 2018/183810 PCT/US2018/025352

occurs through the cross section (CA) of the gate aperture (50) when the gate

aperture (50) is fully open.

12. A system according to any of the foregoing claims wherein the nozzle member
(18) or the mold (7) includes a downstream tip or insert member (19) having a

longitudinal rotation axis (A) and is rotatably mounted on or to a downstream portion
(24) of the nozzle member (18) or to the mold (7) for rotation around the longitudinal

rotation axis (A).

13. A system according to claim 12 wherein the cavity entrance aperture (30) is
formed in the downstream tip or insert member (19) for rotatable interfacing or

communication with the exit aperture (20).

14. A system according to claim 12 wherein the nozzle member (18) includes a
fluid delivery cylinder (22) having a downstream tip end (22¢) in which the exit
aperture (20) is formed in an arrangement wherein a center (C1) of the exit aperture
(20) is radially offset (RO) from the longitudinal rotation axis (A).

15. A system according to claim 13 wherein the nozzle member (18) includes a fluid
delivery cylinder (22) having a flow passage (15) and a downstream tip end (22¢) in
which the exit aperture (20) is formed in an arrangement wherein a center (C1) of the
exit aperture (20) is radially offset (RO) from the longitudinal rotation axis (A) and
wherein the insert member (19) is controllably rotatable (R) a selectable degree of
rotation around the longitudinal axis (A) to slide the cavity entrance aperture (30)
over the cross sectional area (CA) of the gate aperture (50) such that the exit
aperture (20) communicates with a selectable portion (SP1, SP2) of the cross
sectional area (CA) of the gate aperture (50) to form a restricted flow aperture (SP1,
SP2) according to degree of rotation (R) wherein flow of injection fluid (F) from the
passage (15) into the cavity (60) is restricted relative to a maximum flow that occurs
through the cross section (CA) of the gate aperture (50) when the gate aperture (50)

is fully open.

16. A system according to any of the foregoing claims wherein the valve pin (80)
has a pin axis (PA) aligned with the rotational axis (A), the valve pin (80) being
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interconnected to the actuator (100) such that the valve pin (80) is controllably
drivably rotatable around the rotational axis (A) by controllable operation of the

actuator.

17. A system according to claim 16 wherein the valve pin (80) has a tip or distal
end surface (21) having a center (CP) that is radially offset (RO) from the rotational
axis (A).

18. A system according to claim 16 wherein the valve pin (80), the tip or distal end
surface (21) and the exit aperture (30) are adapted such that the tip or distal end
surface (21) of the valve pin (80) is controllably rotatable to slidably obstruct, close or
cover over a selectable portion (SP1, SP2) of the exit aperture (30) to create the
gate aperture (50), wherein flow of the injection fluid (F) through the gate aperture
(50) is restricted according to the selectable degree of rotation and the selectable
portion (SP1, SP2) of the cross sectional area (CA) of the gate aperture (50) that is
not obstructed, closed or covered over.

19. A method of performing an injection cycle comprising injecting a selected
injection fluid (F) into a cavity (60) of a mold (7) using a system according to any of

the foregoing claims.

20. Aninjection molding system (5) comprised of an injection molding machine
(IMM), a distribution manifold (6) for receiving a selected injection fluid (F) from the
injection molding machine (IMM), a valve (10) comprising a flow passage (15)
receiving the injection fluid (F) from the manifold (6) having a longitudinal length (L)
and a downstream tip end exit aperture (20), a mold (7) having a cavity (60) having a
cavity entrance aperture (30), the exit aperture (20) being fluid sealably matable with
the cavity entrance aperture (30) to form a gate aperture (50) having a cross
sectional area (CA) that has a center (C),

the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
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exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a nozzle member (18) that includes a tip end (22¢) in
which the exit aperture (20) is diposed, the nozzle member (18) or the mold (7)
including a downstream tip or insert member (19),

the insert member (19) including the cavity entrance aperture (30) having a
center (G2) radially offset (RO) from a longitudinal rotation axis (A) such that the
insert member (19) is controllably rotatable around the longitudinal rotation axis (A)
to control interfacing of the cavity entrance aperture (30) with the exit aperture (20) to
controllably vary or adjust size (SP1, SP2) of the cross sectional area (CA) of the
gate aperture (50) according to degree of rotation (R) of the insert member (19)

around the rotation axis (A).

21. Aninjection molding system (5) comprised of an injection molding machine
(IMM), a distribution manifold (6) for receiving a selected injection fluid (F) from the
injection molding machine (IMM), a valve (10) comprising a flow passage (15)
receiving the injection fluid (F) from the manifold (6) having a longitudinal length (L)
and a downstream tip end exit aperture (20), a mold (7) having a cavity (60) having a
cavity entrance aperture (30), the exit aperture (20) being fluid sealably matable with
the cavity entrance aperture (30) to form a gate aperture (50) having a cross
sectional area (CA) that has a center (C),

the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a valve pin (80) having a tip end (21), the valve pin
(80) being adapted to be controllably rotatable around a longitudinal rotation axis (A)
to enable the tip end (21) to interface with the cavity entrance aperture (30) to
controllably vary or adjust size (SP1, SP2) of the cross sectional area (CA) of the
gate aperture (50) according to degree of rotation (R) of the nozzle member (18) or
valve pin (80) around the rotation axis (A),
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the valve pin (80) having a tip or distal end surface (21) having a center (CP)
that is radially offset (RO) from the rotational axis (A)

the valve pin (80), the tip or distal end surface (21) and the exit aperture (30)
being adapted such that the tip or distal end surface (21) of the valve pin (80) is
controllably rotatable around the rotation axis (A) to slidably obstruct, close or cover
over a selectable portion (SP1, SP2) of the exit aperture (30) to create the gate
aperture (50), wherein flow of the injection fluid (F) through the gate aperture (50) is
restricted according to the selectable degree of rotation and the selectable portion
(SP1, SP2) of the cross sectional area (CA) of the gate aperture (50) that is not
obstructed, closed or covered over.

22. In an injection molding system (5) comprised of an injection molding machine
(IMM), a distribution manifold (6) for receiving a selected injection fluid (F) from the
injection molding machine (IMM),

a valve (10) comprising a flow passage (15) receiving the injection fluid (F)
from the manifold (6) having a longitudinal length (L) and a downstream tip end exit
aperture (20), a mold (7) having a cavity (60) having a cavity entrance aperture (30),
the exit aperture (20) being fluid sealably matable with the cavity entrance aperture
(30) to form a gate aperture (50) having a cross sectional area (CA) that has a center
(C),

the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a nozzle member (18) or a valve pin (80) having a tip
end (21), the nozzle member (18) or valve pin (80) being adapted to be controllably
rotatable around a longitudinal rotation axis (A) to enable the exit aperture (20) or the
tip end (21) to interface with the cavity entrance aperture (30) to controllably vary or
adjust size (SP1, SP2) of the cross sectional area (CA) of the gate aperture (50)
according to degree of rotation (R) of the nozzle member (18) or valve pin (80)

around the rotation axis (A).
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23. In an injection molding system (5) comprised of an injection molding machine
(IMM), a distribution manifold (6) for receiving a selected injection fluid (F) from the
injection molding machine (IMM),

a valve (10) comprising a flow passage (15) receiving the injection fluid (F)
from the manifold (6) having a longitudinal length (L) and a downstream tip end exit
aperture (20), a mold (7) having a cavity (60) having a cavity entrance aperture (30),
the exit aperture (20) being fluid sealably matable with the cavity entrance aperture
(30) to form a gate aperture (50) having a cross sectional area (CA) that has a center
(C),

the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a nozzle member (18) that includes a tip end (22¢) in
which the exit aperture (20) is diposed, the nozzle member (18) or the mold (7)
including a downstream tip or insert member (19),

the insert member (19) including the cavity entrance aperture (30) having a
center (G2) radially offset (RO) from a longitudinal rotation axis (A) such that the
insert member (19) is controllably rotatable around the longitudinal rotation axis (A)
to control interfacing of the cavity entrance aperture (30) with the exit aperture (20) to
controllably vary or adjust size (SP1, SP2) of the cross sectional area (CA) of the
gate aperture (50) according to degree of rotation (R) of the insert member (19)
around the rotation axis (A).

24. In an injection molding system (5) comprised of an injection molding machine
(IMM), a distribution manifold (6) for receiving a selected injection fluid (F) from the
injection molding machine (IMM),

a valve (10) comprising a flow passage (15) receiving the injection fluid (F)
from the manifold (6) having a longitudinal length (L) and a downstream tip end exit
aperture (20), a mold (7) having a cavity (60) having a cavity entrance aperture (30),
the exit aperture (20) being fluid sealably matable with the cavity entrance aperture
(30) to form a gate aperture (50) having a cross sectional area (CA) that has a center
(C),
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the injection molding machine (IMM) injecting the selected injection fluid (F) to
the manifold (6) which distributes the injection fluid for injection downstream through
the flow passage (15) of the valve (10) and further downstream to and through the
exit aperture (20) and further downstream to and through the gate aperture (50) into
the cavity (60) of the mold (7),

the valve (10) including a valve pin (80) having a tip end (21), the valve pin
(80) being adapted to be controllably rotatable around a longitudinal rotation axis (A)
to enable the tip end (21) to interface with the cavity entrance aperture (30) to
controllably vary or adjust size (SP1, SP2) of the cross sectional area (CA) of the
gate aperture (50) according to degree of rotation (R) of the nozzle member (18) or
valve pin (80) around the rotation axis (A),

the valve pin (80) having a tip or distal end surface (21) having a center (CP)
that is radially offset (RO) from the rotational axis (A)

the valve pin (80), the tip or distal end surface (21) and the exit aperture (30)
being adapted such that the tip or distal end surface (21) of the valve pin (80) is
controllably rotatable around the rotation axis (A) to slidably obstruct, close or cover
over a selectable portion (SP1, SP2) of the exit aperture (30) to create the gate
aperture (50), wherein flow of the injection fluid (F) through the gate aperture (50) is
restricted according to the selectable degree of rotation and the selectable portion
(SP1, SP2) of the cross sectional area (CA) of the gate aperture (50) that is not
obstructed, closed or covered over.
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