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MAGNETICALLY ACTUATED SHUT-OFF VALVE

RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No.
61/914,658, filed on December 11, 2013.

TECHNICAL FIELD

[0002] This application relates to shut-off valves having on and off positions, and more
particularly to magnetically actuated solenoid valves for use in an internal combustion

engine.
BACKGROUND

[0003] In current actuators the on/off operation in a pneumatic device is achieved with
an electric solenoid valve. Vacuum force is applied to the actuator only when the solenoid
is "on" and only when the vacuum force is high enough to move the actuator the full length
of its travel. Alternately, without a solenoid controlling the actuator's exposure to vacuum,
an actuator exposed to vacuum force under all conditions will "float” between the on
position and the off position. Floating is undesirable, inefficient, and provides poor control
of the device attached to the actuator. There is a need in the art to make energy efficient
actuators that are effective at controlling the electric solenoid whenever the device is

supposed to be on.
SUMMARY

[0004] Herein actuators are described for the control of valves having on-off
functionality. The actuators will stay in a normally seated position, which may correspond
to cither an open position or a closed position for a gate assembly, until a threshold force is
applied. Once the threshold force is reached, the gate assembly will move the full length of
its travel to a second position. The gate assembly will remain in the second position until
the threshold force is applied again, at which point the gate assembly moves back to its

starting position by again moving the full length of its travel.

[0005] In one embodiment, a magnetic actuator assembly is disclosed, and includes a
core, wiring, and a gate assembly. The core is constructed of a magnetic material, and

includes a first end and a second end. The wiring is wound around a portion of the core. A
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predetermined amount of electric current is applied to the wiring to induce a magnetic field
within the core. The gate assembly is positioned between the first end and a second end of
the core. The gate assembly comprises a first gate member traveling between the first end

and a second end of the core based on a threshold force being applied to the gate assembly.

The threshold force is created by the magnetic field.

[0006] In another embodiment, a housing is disclosed and includes a first section, a
second section, and a magnetic actuator assembly. The first section has a first conduit
portion. The second section has a second conduit portion that is in fluid communication
with the first conduit portion. The first section and the second section are joined together
to define the housing. The magnetic actuator assembly is located within the housing. The
magnetic actuator assembly includes a core, a bobbin, wiring, and a gate assembly. The
core is constructed of a magnetic material, the core including a first end and a second end.
The bobbin surrounds a portion of the core. The wiring is wound around the bobbin. A
predetermined amount of electric current is applied to the wiring to induce a magnetic field
within the core. The gate assembly is positioned between the first end and the second end
of the core, and defines a passageway that blocks a flow of fluid flowing from the first
conduit portion if the gate assembly is in a closed position. The gate assembly comprises a
first gate member and a second gate member. Both the first gate member and the second
gate member travel together between the first end and the second end of the core based on
a threshold force being applied to the gate assembly. The threshold force is created by the
magnetic field.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a front perspective view of one embodiment of a housing for a shut-off

valve.

[0008] FIG. 2 is a front perspective view of a first section of the housing shown in FIG.

1.

[0009] FIG. 3 is a front perspective view of a second section of the housing shown in

FIG. 1.

[0010] FIG. 4 is a front perspective view of a magnetic actuator assembly that is located

within the housing shown in FIG. 1.
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[0011]  FIG. 5 is a front perspective view of the magnetic actuator assembly shown in

FIG. 4 including a bobbin.

[0012] FIG. 6 is a front perspective view of the magnetic actuator assembly and the

bobbin shown in FIG. 5, where wiring is wound around the bobbin.
[0013] FIG. 7 is an exploded perspective view of a gate assembly.
[0014] FIG. 8 is an assembled view of the gate assembly shown in FIG. 7.

[0015] FIGS. 9A-9B are front perspective views of the magnetic actuator assembly
shown in FIG. 6, where FIG. 9A is an illustration of the magnetic actuator assembly in a
closed position and FIG. 9B is an illustration of the magnetic actuator assembly in an open

position.

[0016] FIGS. 10A-10B are front views of the shut-off valve shown in FIG. 1, where
FIG. 10A is an illustration of the magnetic shut-off valve in the closed position and FIG.

10B is an illustration of the shut-off valve in the open position.

[0017] FIG. 11 is a front perspective view of the magnetic actuator assembly shown in

FIG. 4 with an optional biasing element.

[0018] FIG. 12 is a front perspective view of the magnetic actuator assembly shown in

FIG. 4 with permanent magnets attached to gate elements.
[0019] FIG. 13 is an assembled view of the gate assembly shown in FIG. 12.
DETAILED DESCRIPTION

[0020] The following detailed description will illustrate the general principles of the
invention, examples of which are additionally illustrated in the accompanying drawings. In

the drawings, like reference numbers indicate identical or functionally similar elements.

[0021]  Asused herein "fluid" means any liquid, suspension, colloid, gas, plasma, or

combinations thereof.

[0022] FIGS. 1-3 illustrate an embodiment of a device 100 for use in an internal
combustion engine. The device 100 includes a housing 102 and a conduit 104. The
housing 102 includes a first section A and a second section B. In one exemplary
embodiment, the first section A and the second section B of the housing 102 may be plastic

injection molded components that are joined to one another using a plastic welding process.
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A magnetic actuator assembly 142 (FIG. 4) may be located within the housing 102, and is
described in greater detail below. The magnetic actuator assembly 142 may be used to
actuate a gate assembly 146 (FIG. 4) between a closed position (seen in FIG. 9A) and an
open position (FIG. 9B), which is described in greater detail below.

[0023]  Referring to FIG. 1, the conduit 104 may be used to transport fluid, and may
include a first conduit portion 106 and a second conduit portion 108. The first conduit
portion 106 is part of the first section A of the housing 102, and the second conduit portion
108 is part of the second section B of the housing 102. The first conduit portion 106 may

project outwardly from an outer surface 112 of the first section A of the housing 102.

[0024]  Referring to FIGS. 1-2, an opening 114 is located along an inner surface 116 of
the first section A of the housing 102. The opening 114 is in fluid communication with the
first conduit portion 106. In the embodiment as shown in FIGS. 1-2, the first conduit
portion 106 may include a first section 110, sealing features 118, and a second section 120.
In one exemplary embodiment, the first section 110 of the first conduit portion 106 may
include a generally circular cross-section, and the second section 120 of the first conduit
portion 106 may include a generally rectangular cross-section. Although a circular cross-
section and a rectangular cross-section are discussed, it is to be understood that the first
conduit portion 106 may include other cross-sectional areas as well. The first conduit
portion 106 may be sealingly engaged with a hose or a tube (not illustrated), where a
generally fluid-tight seal may be created between the sealing features 118 of the first
conduit portion 106 and the tube.

[0025]  Referring to FIGS. 1 and 3, the second conduit portion 108 may also project
outwardly from an outer surface 122 of the second section B of the housing 102. Referring
to FIGS. 1 and 3, an opening 124 is located along an interior surface 126 of the first section
A of the housing 102. The opening 124 is in fluid communication with the second conduit
portion 108. In the embodiment as shown in FIGS. 1 and 3, the second conduit portion 108
may include a first section 128, sealing features 129, and a second section (not visible in
FIGS. 1 and 3). The first section 128 of the second conduit portion 108 may include a
generally circular cross-section, and the second section of the second conduit portion 108
(not visible) may include a generally rectangular cross-section. Although a circular cross-
section and a rectangular cross-section are discussed, it is to be understood that the second

conduit portion 108 may include other cross-sectional areas as well. The second conduit
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portion 108 may be sealingly engaged with a hose or a tube (not illustrated), where a
generally fluid-tight seal may be created between the sealing features 129 of the second

conduit portion 108 and the tube.

[0026] Referring to FIGS. 1-3, the opening 114 located within the first section A of the
housing 102 and the opening 124 located within the second section B of the housing 102
may both be located along an axis A-A of the conduit 104, and are generally aligned with
one another. The first conduit portion 106, the second conduit portion 108, and the housing
102 are in fluid communication with one another. Thus, fluid may flow from the first
conduit portion 106 and into the second conduit portion 108 if the gate assembly 146 is in
the open position (shown in FIG. 9B).

[0027]  Referring to FIG. 3, the second section B of the housing 102 may include an
outer lip 130. The outer lip 130 may extend around an outer perimeter of the second
section B of the housing 102. The second section B of the housing 102 may also be a
raised section 132 located along the interior surface 126. The raised section 132 may
project outwardly from the interior surface 126 of the first section B of the housing 102.
Referring to FIGS. 1-3, during assembly of the housing 102 the outer lip 130 of the second
section B of the housing 102 may abut against the inner surface 116 of the first section A of
the housing 102. The second section B of the housing may then be plastic welded to the

first section A, thereby joining the first section A and the second section B together.

[0028] Referring to both FIGS. 2 and 3, when the first section A and the second section
B are joined together, the raised section 132 of the second section B may define a pocket
136 and a cavity 138 within the second section B of the housing 102. A top surface 140 of
the raised section 132 of the second section B of the housing 102 may abut against the
inner surface 116 of the first section A of the housing 102 when the first section A and the

second section B of the housing 102 are joined together.

[0029]  FIG. 4 is an illustration of the magnetic actuator assembly 142 and the gate
assembly 146 that are located within the housing 102 (FIG. 1). The magnetic actuator
assembly 142 includes a core 144. The core 144 may be constructed of a soft magnetic
material. In the exemplary embodiment as shown in FIG. 4, the core 144 may include a
generally C-shaped profile having an upper end 148 and a lower end 150. The gate
assembly 146 may be positioned between the upper end 148 and the lower end 150 of the
core 144. Referring to FIGS. 2-4, the core 144 may be housed within the cavity 138

-5-
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defined by the second section B of the housing 102. The gate assembly 146 may be housed
within the pocket 136 defined by the second section B of the housing 102.

[0030] Continuing to refer to FIGS. 2-4, when the first section A and the second section
B of the housing 102 are joined together, the top surface 140 of the raised section 132 of
the second section B of the housing 102 abuts against the inner surface 116 of the first
section A of the housing 102. Moreover, both the upper end 148 and the lower end 150 of
the core 144 may be aligned with or extend into the pocket 136 defined by the second
section B of the housing 102. Thus, the pocket 136 may generally be sealed off from the
cavity 138 of the second section B of the housing 102.

[0031] Referring to FIG. 4, in one embodiment the core 144 may be comprised of two
symmetrical half sections 152. The half sections 152 may be positioned together at their
respective ends 154 to form the generally C-shaped core 144. In the exemplary
embodiment as shown, the half sections 152 may include a generally J-shaped profile.
Each of the half sections 152 may be constructed of a series of sheets (not visible in FIG. 4)
that are stacked one on top of the other, and joined together. The sheets may be
constructed of any type of material that may act as a conduit for magnetic flux to travel.
For example, in one embodiment the sheets may be constructed of silicon steel. The sheets
may attached to one another using any type of joining process available such as, for

example, welding or crimping.

[0032] Referring to both FIGS. 4 and 5, a bobbin 160 may surround a centrally located
portion 163 of the core 144. In one embodiment, the bobbin 160 may be constructed of
plastic, and may be manufactured by a plastic injection molding process. Although a
plastic injection molding process is described, it is to be understood that other approaches
and materials may be used as well to manufacture the bobbin 160. The bobbin 160
includes an aperture 161, a main body 162 and two opposing ends 164. The aperture 161
of the bobbin 160 receives the respective ends 154 of the half sections 152 of the core 144.
The main body 162 of the bobbin 160 may include a generally rectangular or square cross-
section that is configured to receive the centrally located portion 163 of the core 144. A

flange 166 may be located at each end 164 of the bobbin 160.

[0033] Referring to FIGS. 5-6, wiring 170 may be wound around an outer perimeter 168
of the main body 162 of the bobbin 160. The wiring 170 may be any type of wire

configured to carry an electrical current such as, for example, copper wiring. The two
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flanges 166 may be used to position the wiring 170 in place around the main body 162 of
the bobbin 160, and generally prevents the wiring 170 from migrating onto a surface 172 of
the core 144. Thus, the bobbin 160 may be used to hold the wiring 170 in place, and
generally prevents the wiring 170 from chafing against the surface 172 of the core 144. In
one non-limiting embodiment, the bobbin 160 may optionally include a projection (not
shown). The projection may be used to receive terminal lugs (not shown) to which the
wiring 170 may be attached. The terminal lugs may form part of a connector (not shown)

of the magnetic actuator assembly 142.

[0034] Referring to FIGS. 4-6, the gate assembly 146 may be positioned between the
upper end 148 and the lower end 150 of the core 144. The gate assembly 146 includes an
upper surface 174 and a lower surface 176. The gate assembly includes a first gate
member 180 and a second gate member 182 constructed of a magnetized material.
Specifically, the first gate member 180 and the second gate member 182 may be
permanently magnetized during manufacture. The gate assembly 146 acts as a shut-off
valve mechanism, and may be actuated back and forth between the upper end 148 and the
lower end 150 of the core 144. Specifically, the gate assembly may be actuated by a length
of travel L. The length of travel L may be measured between the lower surface 176 of the
gate assembly 146 and the lower end of the core 144 if the gate assembly 146 is in the
closed position (seen in FIGS. 4-6 and 9A). Alternatively, if the gate assembly 146 is in
the open position as seen in FIG. 9B, the length of travel L may be measured between the

upper surface 174 of the gate assembly 146 and the upper end 148 of the core 144.

[0035] Continuing to refer to FIGS. 4-6, the gate assembly 146 may be normally seated
in a starting position. The starting position may be either the closed position (shown in
FIG. 9A) or the open position (shown in FIG. 9B). The gate assembly 146 remains seated
in the starting position until a threshold force is applied to the gate assembly 146. The
threshold force is created by a magnetic field M (shown in FIG. 6) induced within the core
144. The threshold force is of a magnitude sufficient to unseat the gate assembly 146 from
the starting position, and causes the gate assembly 146 to move into a second position. The
second position is opposite from the normally seated position. For example, if the
normally seated position is the open position (shown in FIG. 9B), then the second position

would be the closed position (shown in FIG. 9A).
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[0036] Referring to FIG. 6, when electrical current is applied to the wiring 170, the
magnetic field M is induced within the core 144. The magnetic field M is also induced
between the upper end 148 and the lower end 150 of the core 144. The magnitude or
strength of the magnetic field M may be based on the amount of electrical current provided
to the wiring 170. Specifically, a predetermined amount of electrical current may be
applied to the wiring 170, which in turn creates the magnetic field M that is strong enough
to create the threshold force used to move the gate assembly 146 into the second position.
In one non-limiting embodiment, the predetermined amount of electric current may be

about 1 Amp, with a peak value ranging between about 3 to about 5 Amps.

[0037]  The direction of the magnetic field M depends on the sign or direction of the
electrical current applied to the wiring 170. The magnetic field M may be directed in either
a generally upward direction U, or a generally downward direction D with respect to the
gate assembly 146. The direction of the magnetic field M may be based on the direction of
the electrical current applied to the wiring 170. It should be noted that the direction of the
electrical current may be switched in order to switch the direction of the magnetic field M

between the upward direction U and the downward direction D.

[0038] The gate assembly 146 may remain seated in the starting position due to a
residual magnetic field. The gate assembly 146 may remain in the starting position until
the predetermined amount of electric current is applied to the wiring 170. Once the
predetermined amount of electric current is applied to the wiring 170, the gate assembly
146 is unseated from the starting position and moves the length of travel L and into the
second position. Once actuation has occurred, the gate assembly 146 remains seated in the
second position, even if power is lost. The direction of the predetermined amount of
electric current applied to the wiring 170 may be reversed in order to actuate the gate

assembly 146 from the second position back into the normally seated position.

[0039] Referring to FIGS. 7-8, the gate assembly 146 may include the first gate member
180, the second gate member 182, and an elastic member 184 received between the first
and second gate members 180, 182. As seen in FIG. 7, an outer lip 190 is located around
an outer perimeter of the first gate member 180. The outer lip 190 projects outwardly from
a rear surface 192 of the first gate member 180. The first gate member 180 also includes
an upper aperture 194, where a lip 196 projects outwardly from the rear surface 192 of the

first gate member 180, and surrounds an outer perimeter of the upper aperture 194. An
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outer lip 200 is also located around an outer perimeter of the second gate member 182. The
outer lip 200 projects outwardly from a rear surface (not visible) of the second gate
member 182. The second gate member 182 includes an upper aperture 206 and a lower
aperture 208. An outer lip 210 may be located around an outer periphery of the upper
aperture 206 of the second gate member 182, and projects outwardly from a rear surface
(not visible) of the second gate member 182. Similarly, an outer lip 212 may be located
around an outer periphery of the lower aperture 208 of the second gate member 182, and

projects outwardly from a rear surface (not visible) of the second gate member 182.

[0040] As mentioned above, the first gate member 180 and the second gate member 182
are constructed of a magnetized material, and may be permanently magnetized during
manufacture. Specifically, in one embodiment, the first gate member 180 and the second
gate member 182 may be constructed of a magnetized steel such as, for example, 4140
steel. The first gate member 180 and the second gate member 182 may be heat treated in
order to retain a permanent magnetic field. In one embodiment, the first gate member 180
and the second gate member 182 may be stamped or cold headed components. The first
gate member 180 and the second gate member 182 may also be coated in order to generally

prevent corrosion and wear.

[0041]  The elastic member 184 may include an upper passageway 220 and a lower
passageway 222. In the exemplary embodiment as shown in FIG. 7, the elastic member
184 may be a generally figure-eight shaped section constructed of compliant material. In
one embodiment, the elastic member 184 may be constructed of rubber. The clastic
member 184 may also include a front end face 230 and a rear end face 232. A front lip or
flange 234 may be located around both the upper passageway 220 and the lower
passageway 222 of the front end face 230 of the elastic member 184. Similarly, a rear lip
or flange 236 may also be located around both the upper passageway 220 and the lower
passageway 222 of the rear end face 232 of the elastic member 184. As seen in FIG. 7, the
rear flange 236 of the elastic member 184 may include a generally figure-eight shaped
section (the front flange 234 also includes a generally figure-cight shaped section, but is
not visible in FIG. 7).

[0042]  Referring to FIGS. 7-8, a portion of the front flange 234 of the elastic member
184 may be received within a channel 240 created between the outer lip 190 and the lip 196
of the first gate member 180. The front flange 234 of the elastic member 184 may seal

9.
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against the channel 240 of the first gate member 180, and may reduce or prevent fluid
leakage into the housing 102 (FIGS. 1-3). Similarly, the rear flange 236 of the clastic
member 184 may be received within a channel (not visible) created between the outer lip
200 and the lips 210, 212 of the second gate member 182. The rear flange 236 of the
clastic member 184 may seal against the channel (not visible) of the second gate member

182, and may reduce or prevent fluid leakage into the housing 102 (FIGS. 1-3).

[0043]  The gate assembly 146 may include a passage 242. The passage 242 may be
defined by the upper aperture 194 of the first gate member 180, the upper passageway 220
of the elastic member 184, and the upper aperture 206 of the second gate member 182.
Referring to FIGS. 1-2, 7-8, 9A-9B, and 10A-10B, when the magnetic actuator assembly
142 is in the closed position as seen in FIG. 9A, a front surface 252 of the first gate
member 180 may be aligned with the opening 114 of the first section A of the housing 102
(FIG. 2). Thus, the front surface 252 of the first gate member 180 generally blocks or
prevents the fluid flowing from the first conduit portion 106 into the passage 242 of the
gate assembly 146. When the magnetic actuator assembly 142 is in the open position as
seen in FIG. 9B, the passage 242 of the gate assembly 146 may be generally aligned with
the opening 114 of the first section A of the housing 102 (FIG. 2). Thus, fluid flowing
from the first conduit portion 106 may enter the passage 242 of the gate assembly 146, and

flow to the second conduit portion 108.

[0044]  Referring to FIG. 11, in one embodiment an optional biasing element 260 may
be placed between the lower end 150 of the core 144 and a lower surface 176 of the gate
assembly 146. In one embodiment, the biasing element 260 may be a spring that exerts a
biasing force in the upward direction U. The biasing element 260 may be used to bias the
gate assembly 146 in a specific direction. For example, in one embodiment, the biasing

element 260 may be used to bias the gate assembly 146 in the closed position.

[0045]  FIG. 12 is an illustration of the magnetic actuator assembly 142 including an
alternative embodiment of a gate assembly 346. The gate assembly 346 may include a first
gate member 380 and a second gate member 382 (seen in FIG. 13). Unlike the
embodiments as discussed above, the first gate member 380 and the second gate member
382 are constructed of a non-magnetized material such as, for example, steel or plastic.
Instead, referring to both FIGS. 12-13, the gate assembly 346 includes a first permanent
magnet 350 disposed along an upper surface 374 of the gate assembly 346 and a second

-10-
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permanent magnet 352 disposed along a lower surface 376. The first permanent magnet
350 and the second permanent magnet 352 may be magnetized to a specific field strength
by the magnetic field M (FIG. 6) induced by the core 144 of the magnetic actuator
assembly 142.

[0046] Referring to FIG. 13, in one embodiment the first gate member 380 and the
second gate member 382 may interlock with one another. Specifically, in the exemplary
embodiment as shown, a side surface 390 of the first gate member 380 may define a recess
392. The second gate member 382 also includes a side surface 394 that defines a tab 396.
The tab 392 of the first gate member 380 may be received by the recess 396 of the second
gate member 382. Those skilled in the art will readily appreciate that while FIG. 13 only
illustrates one side of the first gate member 380 and the second gate member 382, a similar

configuration may be included along the opposing sides as well.

[0047] Referring generally to FIGS. 1-7, the device 100 (FIG. 1) may be assembled by
first winding the wiring 170 wound around the outer perimeter 168 of the bobbin 160.
Once the wiring 170 has been secured to the bobbin 160, the aperture 161 of the bobbin
160 (shown in FIG. 5) receives the respective ends 154 of the half sections 152 of the core
144 (shown in FIG. 4). The half sections 152 of the core 144 both cooperate with one
another to create the generally C-shaped core 144. The core 144 and the bobbin 160 may
then be placed into a plastic injection molding machine. Plastic may be injected to create
the second housing B (shown in FIG. 3). The first housing A (shown in FIG. 2) may be
separately molded. Alternatively, the second housing B may be molded separately and the
core 144 and the bobbin 260 may be placed within the second housing B. The gate
assembly 146 may then be placed within the pocket 136 defined by the second section B of
the housing 102 (shown in FIGS. 3 and 4), where the first gate member 180 and the second
gate member 182 may be magnetized to the specific field strength based on the magnetic
field M induced by the core 144. The first section A and the second section B of the

housing 102 may then be joined to one another using a plastic welding process.

[0048] The device 100 as described above and illustrated in FIGS. 1-13 is a
magnetically actuated shut-off valve that may be simpler in design, smaller in size, have
reduced weight, and may be more cost effective when compared to some types of solenoid
controlled actuators that are currently available. The device 100 may also suppress the

surge phenomenon, without the need of any electrical interface. The device 100 may be
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used as a shut-off valve to control the amount of engine air flow through an aspirator.
Thus, the device 100 only provides engine air flow when required, which reduces the

amount of air flow leakage through the aspirator.

[0049] Having described the invention in detail and by reference to preferred
embodiments thereof, it will be apparent that modifications and variations are possible

without departing from the scope of the invention.
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1. A magnetic actuator assembly, comprising:

a core constructed of a magnetic material, the core including a first end and a

second end;

wiring wound around a portion of the core, wherein a predetermined amount of

electric current is applied to the wiring to induce a magnetic field within the core; and

a gate assembly positioned between the first end and a second end of the core, the

gate assembly comprising:

a first gate member traveling between the first end and a second end of the
core based on a threshold force being applied to the gate assembly, wherein the

threshold force is created by the magnetic field.

2. The magnetic actuator assembly of claim 1, wherein the threshold force is sufficient
to unseat the gate assembly from a starting position, and causes the gate assembly to move

into a second position.

3. The magnetic actuator assembly of claim 1, wherein the first gate member is

constructed of magnetized material.

4. The magnetic actuator assembly of claim 1, wherein a permanent magnet is

attached to both an upper surface and a lower surface of the first gate member.

5. The magnetic actuator assembly of claim 1, wherein the gate assembly comprises a
second gate member, wherein both the first gate member and the second gate member

travel between the first surface and the second surface together.

6. The magnetic actuator assembly of claim 5, wherein the gate assembly comprises

an elastic member received between the first gate member and the second gate member.

7. The magnetic actuator assembly of claim 1, comprising a bobbin surrounding a

portion of the core, wherein the wiring is wound around the bobbin.

8. The magnetic actuator assembly of claim 1, wherein the core is constructed of two

symmetrical half sections.
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9. The magnetic actuator assembly of claim 8§, wherein the two symmetrical half
sections are constructed of a series of sheets that act as a conduit for magnetic flux to

travel.

10.  The magnetic actuator assembly of claim 1, comprising a biasing element located

between the second end of the core and a lower surface of the gate assembly.
11. A housing, comprising:
a first section having a first conduit portion;

a second section having a second conduit portion that is in fluid communication
with the first conduit portion, wherein the first section and the second section are joined

together to define the housing; and

a magnetic actuator assembly located within the housing, comprising:

a core constructed of a magnetic material, the core including a first end and

a second end;

a bobbin surrounding a portion of the core;

wiring wound around the bobbin, wherein a predetermined amount of
electric current is applied to the wiring to induce a magnetic field within the core;

and

a gate assembly positioned between the first end and the second end of the
core, the gate assembly defining a passageway that blocks a flow of fluid flowing
from the first conduit portion if the gate assembly is in a closed position, the gate

assembly comprising:

a first gate member; and

a second gate member, wherein both the first gate member and the
second gate member travel together between the first end and the second
end of the core based on a threshold force being applied to the gate

assembly, wherein the threshold force is created by the magnetic field.
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12.  The housing of claim 10, wherein the threshold force is sufficient to unseat the gate
assembly from the closed position, and causes the gate assembly to move into an open

position.

13.  The housing of claim 10, wherein the first gate member and the second gate

member are both constructed of magnetized material.

14.  The housing of claim 10, wherein a permanent magnets are attached to an upper

surface and a lower surface of both the first gate member and the second gate member.

15.  The housing of claim 10, wherein the gate assembly comprises an elastic member

received between the first gate member and the second gate member.

16.  The housing of claim 10, wherein the core is constructed of two symmetrical half
sections.
17.  The housing of claim 16, wherein the two symmetrical half sections are constructed

of a series of sheets that act as a conduit for magnetic flux to travel.

18.  The housing of claim 10, wherein the first section and the second section are plastic

injection molded components.

19.  The housing of claim 10, wherein the first section and the second section are joined

together by a plastic weld.

20.  The housing of claim 10, wherein the magnetic actuator assembly comprises a

biasing element to bias the gate assembly in the closed position.
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AMENDED CLAIMS
received by the International Bureau on 27 April 2015 (27.04.2015)

1. A magnetic actuator assembly, comprising:

a core constructed of a magnetic material, the core including a first end and a
second end; . |

wiring wound around a portion of the core, wherein a predetermined amount of
electric current is applied to the wiring to induce a magnetic field within the core; and

a gate assembly positioned between the first end and a second end of the core, the
gate assembly comprising:

a first gate member traveling between the first end and a second end of the
core based on a threshold force being applied to the gate assembly, wherein the

threshold force is created by the magnetic field.

2. The magnetic actuator assembly of claim 1, wherein the threshold force is sufficient
to unseat the gate assembly from a starting position, and causes the gate assembly to move

into a second position.

3. The magnetic actuator assembly of claim 1, wherein the first gate member is

constructed of magnetized material.

4. The magnetic actuator assembly of claim 1, wherein a permanent magnet is

attached to both an upper surface and a lower surface of the first gate member.

5. The magnetic actuator assembly of claim 1, wherein the gate assembly comprises a
second gate member, wherein both the first gate member and the second gate member

travel between the first surface and the second surface together.

6. The magnetic actuator assembly of claim 5, wherein the gate assembly comprises

an elastic member received between the first gate member and the second gate member.

7. The magnetic actuator assembly of claim 1, comprising a bobbin surrounding a

portion of the core, wherein the wiring is wound around the bobbin.

8. The magnetic actuator assembly of claim 1, wherein the core is constructed of two

symmetrical half sections.
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9. The magnetic actuator assembly of claim 8, wherein the two symmetrical half
sections are constructed of a series of sheets that act as a conduit for magnetic flux to

travel.

10. The magnetic actuator assembly of claim 1, comprising a biasing element located

between the second end of the core and a lower surface of the gate assembly.

11. A housing, comprising:

a first section having a first conduit portion;

a second section having a second conduit portion that is in fluid communication
with the first conduit portion, wherein the first section and the second section are joined
together to define the housing; and
a magnetic actuator assembly located within the housing, comprising:

a core constructed of a magnetic material, the core including a first end and
a second end;

a bobbin surrounding a portion of the core;

wiring wound around the bobbin, wherein a predetermined amount of
electric current is applied to the wiring to induce a magnetic field within the core;
and |

a gate assembly positioned between the first end and the second end of the
core, the gate assembly defining a passageway that blocks a flow of fluid flowing
from the first conduit portion if the gate assembly is in a closed position, the gate
assembly comprising:

a first gate member; and

a second gate member, wherein both the first gate member and the
second gate member travel together between the first end and the second
end of the core based on a threshold force being applied to the gate

assembly, wherein the threshold f.orce is created by the magnetic field.

12. The housing of claim 11, wherein the threshold force is sufficient to unseat the gate
assembly from the closed position, and causes the gate assembly to move into an open

position.
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13. The housing of claim 11, wherein the first gate member and the second gate

member are both constructed of magnetized material.

14.  The housing of claim 11, wherein a permanent magnets are attached to an upper

surface and a lower surface of both the first gate member and the second gate member.

15.  The housing of claim 11, wherein the gate assembly comprises an elastic member

received between the first gate member and the second gate member.

16.  The housing of claim 11, wherein the core is constructed of two symmetrical half

sections.

17. The housing of claim 16, wherein the two symmetrical half sections are constructed

of a series of sheets that act as a conduit for magnetic flux to travel.

18. The housing of claim 11, wherein the first section and the second section are plastic

injection molded components.

19.  The housing of claim 11, wherein the first section and the second section are joined

together by a plastic weld.

20.  The housing of claim 11, wherein the magnetic actuator assembly comprises a

biasing element to bias the gate assembly in the closed position.
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