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POPPET VALVE STOP FEATURE

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Patent Application No. 61/930,095
filed on January 22, 2014 and U.S. Patent Application No. 62/101,515 filed on January 9,

2015. The disclosures of the above applications are incorporated herein by reference.

FIELD

[0002] The present disclosure relates generally to oil control valves.

BACKGROUND

[0003] Oil control valves can be provided for various applications and in various
configurations. In one application an oil control valve can be used in a cylinder
deactivation system. Some oil control valves can include a poppet configured on a distal
end of a stem in a regulator assembly.

[0004] The background description provided herein is for the purpose of generally
presenting the context of the disclosure. Work of the presently named inventors, to the
extent it is described in this background section, as well as aspects of the description that
may not otherwise qualify as prior art at the time of filing, are neither expressly nor

impliedly admitted as prior art against the present disclosure.

SUMMARY
[0005] An oil control valve constructed in accordance to one example of the present
disclosure includes a valve body, a stem, a poppet, a regulator body and a poppet stop
feature. The valve can have a valve seat. The stem can be configured to translate within
the valve body. The poppet can be disposed at a distal end of the stem. The poppet can
be configured to selectively engage the valve seat and inhibit oil from passing
therebetween. The regulator body can define a regulation port. Oil can be configured to
selectively flow through the regulation port when the poppet is offset from the valve seat.

The poppet stop feature can be configured on the regulator body to engage the poppet



WO 2015/112349 PCT/US2015/010790

upon dislocation of the poppet from the stem and permit flow of oil through the regulation
port.

[0006] According to additional features, the poppet stop feature can comprise a series
of poppet stops. The poppet stops can be integrally formed with the regulator body. The
series of poppet stops can comprise three poppet stops radially spaced 120 degrees
relative to each other around the regulator body. Adjacent poppet stops can define an
annular space therebetween. The annular space can accommodate oil flow
therebetween.

[0007] In other features, each poppet stop of the series of poppet stops is connected
to and extends from an inner cylindrical sidewall of the regulator body. Each poppet stop
can extend from the cylindrical wall to a transverse wall of the regulator body. The
transverse wall can extend generally transverse to an axis of the valve body and have an
aperture therethrough. Each poppet stop can further include a poppet stop opposing wall
portion, an axial wall portion and a connecting wall portion that connects the opposing
wall portion and the axial wall portion.

[0008] According to other features, the axial wall portion can be concave
corresponding to a geometry of the aperture of the transverse wall. The axial wall portions
of the respective poppet stops can collectively define a diameter that is larger than a
corresponding diameter of the transverse wall aperture. The connecting wall portion can
be an angled transition wall having a first arcuate wall portion at the poppet stop opposing
wall portion and a second arcuate wall portion at the axial wall portion. The first and
second arcuate wall portion can be concentric with the regulation port. The regulator
body can be formed of cast zinc-aluminum alloy.

[0009] An oil control valve constructed in accordance to another example of the
present disclosure can include a valve body, a stem, a poppet, a regulator body and a
series of poppet stops formed on the regulator body. The valve body can have a valve
seat. The stem can be configured to translate within the valve body. The poppet can be
disposed at a distal end of the stem. The poppet can be configured to selectively engage
the valve seat and inhibit oil from passing therebetween. The regulator body can have
an inner cylindrical sidewall and define a regulation port. Oil can be configured to

selectively flow through the regulation port when the poppet is offset from the valve seat.
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The series of poppets can be connected to and extend from the inner cylindrical sidewall
of the regulator body. Adjacent poppet stops of the series of poppet stops can define
annular space therebetween. The series of poppet stops can be configured to engage
the poppet upon dislocation of the poppet from the stem and permit flow of oil through the
annular space and through the regulation port.

[0010] According to other features, each poppet stop extends from the cylindrical wall
to a transverse wall of the regulator body. The transverse wall can extend generally
transverse to an axis of the valve body and have an aperture therethrough. Each poppet
stop can further include a poppet stop opposing wall portion, an axial wall portion and a
connecting wall portion that connects the opposing wall portion and the axial wall portion.
[0011] According to still other features, the axial wall portion can be concave and
correspond to a geometry of the aperture of the transverse wall. The axial wall portions
of the respective poppet stops collectively define a diameter that is larger than a
corresponding diameter of the transverse wall aperture. The connecting wall portion can
be an angled transition wall having a first arcuate wall portion at the poppet stop opposing
wall portion and a second arcuate wall portion at the axial wall portion. The first and
second arcuate wall portions can be concentric with the regulation port. The series of
poppet stops can comprise three poppet stops radially spaced 120 degrees relative to
each other around the regulator body.

[0012] An oil control valve constructed in accordance to another example of the
present teachings can include a valve body, a stem, a poppet, a regulator body and a
series of poppet stops formed on the regulator body. The valve body can extend along a
valve axis and have a valve seat. The stem can be configured to translate within the
valve body. The poppet can be disposed at a distal end of the stem. The poppet can
have a first end configured to selectively engage the valve seat and inhibit oil from passing
therebetween and a second end having a radial lip. The regulator body can define a
regulation port. Oil can be configured to selectively flow through the regulation port when
the poppet is offset from the valve seat. The regulator body can have an inner cylindrical
wall and a transverse wall that define an aperture. The series of poppet stops can be
connected to and extend from the inner cylindrical sidewall to the transverse wall of the

regulator body. Adjacent poppet stops of the series of poppet stops define annular space



WO 2015/112349 PCT/US2015/010790

therebetween. The series of poppet stops can be configured to engage the radial lip of
the poppet upon dislocation of the poppet from the stem and permit flow of oil through the
annular space and through the regulation port.

[0013] According to other features, each poppet stop further includes a poppet stop
opposing wall portion, an axial wall portion and a connecting wall portion that connects
the opposing wall portion and the axial wall portion. The axial wall portion can be concave
corresponding to a geometry of the aperture of the transverse wall. The axial wall portions
of the respective poppet stops collectively define a diameter that is larger than a
corresponding diameter of the transverse wall aperture. The connecting wall portion can
be an angled transition wall having a first arcuate wall portion at the poppet stop opposing
wall portion and a second arcuate wall portion at the axial wall portion. The first and

second arcuate wall portions can be concentric with the regulation port.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] The present disclosure will become more fully understood from the detailed
description and the accompanying drawings, wherein:
[0015] FIG. 1 is an oil control valve constructed in accordance to one example of the
present disclosure;
[0016] FIG. 2 is an end perspective view of a regulator body configured in the oll
control valve of FIG. 1 incorporating poppet stops according to one configuration;
[0017] FIG. 3 is a side view of a regulator body constructed in accordance to the
present disclosure;
[0018] FIG. 4 is a cross-sectional view of the regulator body taken along lines 4-4 of
FIG. 3;
[0019] FIG. 5is an end view of the regulator body of FIG. 2;
[0020] FIG. 6 is a detail view of an o-ring groove of the regulator assembly of FIG. 1;
[0021] FIG. 7 is a cross-sectional view of the regulator body taken along lines 7-7 of
FIG. 3; and
[0022] FIG. 8is an end view of the regulator body of the present disclosure illustrating

the poppet stops according to one example of the present disclosure.
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DETAILED DESCRIPTION
[0023] As will become appreciated within, the following discussion will be directed
toward an oil control valve configured for use in a cylinder deactivation valve. However,
the configurations disclosed herein may be applicable to other valves configured for use
with poppets.
[0024] With initial reference to FIG. 1, an oil control valve constructed according to the
present disclosure is shown and identified at reference number 10. The oil control valve
10 can generally include a regulator assembly 20, a valve body 30, a core 36 and an
armature 38. A stem 40 can include a distal threaded end 42. A poppet 44 can be
threadably connected to the distal threaded end 42 of the stem 40. The valve body 30
can have a valve seat 48. When the core 36 is energized, the stem 40 can translate in a
direction rightward as viewed in FIG. 1 until the poppet 44 engages the valve seat 48.
When the poppet 44 engages the valve seat 48, oil is blocked from flowing between the
poppet 44 and the valve seat 48.
[0025] The regulator assembly 20 can include a regulator body 60 that receives a
check valve assembly 64. The check valve assembly 64 can include a check ball 70 and
a biasing member 72. The regulator body 60 can define a regulation port 76. The
regulator body 60 can further include a poppet stop feature 80. The poppet stop feature
80 can include a series of poppet stops 82 that are radially arranged around the regulator
body 60. In one configuration the poppet stops 82 can be integrally formed with the
regulator body 60. The regulator body 60 can be formed of cast zinc-aluminum alloy or
other material. As will become appreciated herein, the poppet stops 82 are arranged
such that if the poppet 44 separates from the stem 40, the poppet 44 will stop against the
poppet stops 82 of the poppet stop feature 80 on the regulator body 60. In this regard,
the poppet 44 will not be permitted to enter the regulation port 76 and obstruct oil flow.
Additionally, the poppet stops 82 are positioned such that they will not contact the poppet
44 when the poppet 44 is properly attached to the stem 40 and normal function is not
impacted.
[0026] FIG. 2 illustrates one configuration wherein the poppet stop feature 80
comprises three poppet stops 82. The poppet stops 82 are arranged in radial increments

of 120 degrees. Adjacent poppet stops 82 define an annular space 100 therebetween.
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The annular space 100 is provided for oil flow such as if the poppet 44 becomes separated
from the stem 40 (explained further below). Other configurations are contemplated. In
the example shown in FIG. 2, each poppet stop 82 is connected to and extends from an
inner cylindrical sidewall 110 of the regulator body 60. Each poppet stop 82 extends from
the inner cylindrical sidewall 110 to a transverse wall 114 of the regulator body 60. The
transverse wall 114 extends generally transverse relative to an axis 116 of the regulator
body 60. The transverse wall 114 defines an aperture 118 that cooperates to pass fluid
through the regulation port 76.

[0027] Each poppet stop 82 can further include a poppet stop opposing wall portion
120, an axial wall portion 122 and a connecting wall portion 124. In one example, the
axial wall portion 122 can be concave to generally match the geometry of the aperture
118. It will be appreciated however that the axial wall portions 122 can have other
geometries such as planar or convex. In one example, the axial wall portions 122 can
define a diameter D1 that is larger than a diameter D2 of the aperture 118 (see FIG. 8).
The poppet stop opposing wall portion can be generally parallel to the transverse wall
114. The connecting wall portion 124 can be an angled transition wall having a first
arcuate wall portion 130 at the poppet stop opposing wall portion 120 and a second
arcuate wall portion 132 at the axial wall portion 122. Both of the first and second arcuate
wall portions 130 and 132 can have a generally concave profile that is concentric or
substantially concentric with the port 76 and the aperture 118.

[0028] FIGS. 3-8 illustrate various exemplary configurations of the regulator body 60.
As identified above, the poppet stops 82 are arranged such that if the poppet 44 separates
from the stem 40, the poppet 44 will stop against the poppet stops 82 of the poppet stop
feature 80 on the regulator body 60. Specifically, the poppet 44 would engage the
respective poppet stop opposing wall portions 120 (see FIG. 4) in a retained position.
More particularly, the poppet 44 includes a poppet head portion 138 including a first end
140 configured to engage the valve seat 48 (FIG. 1) and a radial lip 142 provided on an
opposite end. The radial lip 142 provided on the poppet 44 engages the respective
poppet stop opposing wall portions 120 and is inhibited from travelling further into the port
76. In the retained position, fluid is still permitted to flow through the respective annular

spaces 100 defined between adjacent stops 82. See also flow F shown in FIG. 7.
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[0029] With particular reference now to FIGS. 3 and 6, additional features of the
regulator body 60 will be described. The regulator body includes a central hub portion
144 and a collar 146. An annular groove 148 is formed between the central hub portion
144 and the collar 146. The annular groove 148 can be configured to receive a sealing
member such as an o-ring 150 (FIG. 1).

[0030] The foregoing description of the examples has been provided for purposes of
illustration and description. It is not intended to be exhaustive or to limit the disclosure.
Individual elements or features of a particular example are generally not limited to that
particular example, but, where applicable, are interchangeable and can be used in a
selected example, even if not specifically shown or described. The same may also be
varied in many ways. Such variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be included within the scope of the

disclosure.
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CLAIMS

What is claimed is:

1. An oil control valve comprising:

a valve body having a valve seat;

a stem configured to translate within the valve body;

a poppet disposed at a distal end of the stem, the poppet configured to
selectively engage the valve seat and inhibit oil from passing therebetween;

a regulator body defining a regulation port, wherein oil is configured to
selectively flow through the regulation port when the poppet is offset from the valve seat;
and

a poppet stop feature configured on the regulator body, the poppet stop
feature configured to engage the poppet upon dislocation of the poppet from the stem

and permit flow of oil through the regulation port.

2. The oil control valve of claim 1 wherein the poppet stop feature comprises

a series of poppet stops.

3. The oil control valve of claim 2 wherein the poppet stops are integrally

formed with the regulator body.

4, The oil control valve of claim 3 wherein the series of poppet stops comprise
three poppet stops radially spaced 120 degrees relative to each other around the

regulator body.

5. The oil control valve of claim 3 wherein adjacent poppet stops define an

annular space therebetween, the annular space accommodating oil flow therethrough.

6. The oil control valve of claim 5 wherein each poppet stop of the series of
poppet stops is connected to and extends from an inner cylindrical sidewall of the

regulator body.
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7. The oil control valve of claim 6 wherein each poppet stop extends from the
cylindrical wall to a transverse wall of the regulator body, the transverse wall extending

generally transverse to an axis of the valve body and having an aperture therethrough.

8. The oil control valve of claim 7 wherein each poppet stop further includes a
poppet stop opposing wall portion, an axial wall portion and a connecting wall portion that

connects the opposing wall portion and the axial wall portion.

9. The oil control valve of claim 8 wherein the axial wall portion is concave
corresponding to a geometry of the aperture of the transverse wall, wherein the axial wall
portions of the respective poppet stops collectively define a diameter that is larger than a

corresponding diameter of the transverse wall aperture.

10.  The oil control valve of claim 8 wherein the connecting wall portion is an
angled transition wall having a first arcuate wall portion at the poppet stop opposing wall
portion and a second arcuate wall portion at the axial wall portion, wherein the first and

second arcuate wall portions are concentric with the regulation port.

11.  The oil control valve of claim 4 wherein the regulator body is formed of cast

zinc-aluminum alloy.
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12.  An oll control valve comprising:

a valve body having a valve seat;

a stem configured to translate within the valve body;

a poppet disposed at a distal end of the stem, the poppet configured to
selectively engage the valve seat and inhibit oil from passing therebetween;

a regulator body having an inner cylindrical sidewall and defining a
regulation port, wherein oil is configured to selectively flow through the regulation port
when the poppet is offset from the valve seat; and

a series of poppet stops formed on the regulator body, the series of poppet
stops connected to and extending from the inner cylindrical sidewall of the regulator body,
wherein adjacent poppet stops of the series of poppet stops define annular space
therebetween, the series of poppet stops configured to engage the poppet upon
dislocation of the poppet from the stem and permit flow of oil through the annular space

and through regulation port.

13.  The oil control valve of claim 12 wherein each poppet stop extends from the
cylindrical wall to a transverse wall of the regulator body, the transverse wall extending

generally transverse to an axis of the valve body and having an aperture therethrough.

14.  The oil control valve of claim 13 wherein each poppet stop further includes
a poppet stop opposing wall portion, an axial wall portion and a connecting wall portion

that connects the opposing wall portion and the axial wall portion.

15.  The oil control valve of claim 14 wherein the axial wall portion is concave
corresponding to a geometry of the aperture of the transverse wall, wherein the axial wall
portions of the respective poppet stops collectively define a diameter that is larger than a

corresponding diameter of the transverse wall aperture.

10
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16.  The oll control valve of claim 14 wherein the connecting wall portion is an
angled transition wall having a first arcuate wall portion at the poppet stop opposing wall
portion and a second arcuate wall portion at the axial wall portion, wherein the first and

second arcuate wall portions are concentric with the regulation port.

17.  The oil control valve of claim 12 wherein the series of poppet stops comprise
three poppet stops radially spaced 120 degrees relative to each other around the

regulator body.

18.  An oll control valve comprising:

a valve body extending along a valve axis and having a valve seat;

a stem configured to translate within the valve body;

a poppet disposed at a distal end of the stem, the poppet having a first end
configured to selectively engage the valve seat and inhibit oil from passing therebetween
and a second end having a radial lip;

a regulator body that defines a regulation port, wherein oil is configured to
selectively flow through the regulation port when the poppet is offset from the valve seat,
the regulator body having an inner cylindrical wall and a transverse wall that defines an
aperture; and

a series of poppet stops formed on the regulator body, the series of poppet
stops connected to and extending from the inner cylindrical sidewall to the transverse wall
of the regulator body, wherein adjacent poppet stops of the series of poppet stops define
annular space therebetween, the series of poppet stops configured to engage the radial
lip of the poppet upon dislocation of the poppet from the stem and permit flow of oll

through the annular space and through regulation port.

11
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19.  The oil control valve of claim 18 wherein each poppet stop further includes
a poppet stop opposing wall portion, an axial wall portion and a connecting wall portion
that connects the opposing wall portion and the axial wall portion, wherein the axial wall
portion is concave corresponding to a geometry of the aperture of the transverse wall,
wherein the axial wall portions of the respective poppet stops collectively define a

diameter that is larger than a corresponding diameter of the transverse wall aperture.

20.  The oil control valve of claim 18 wherein the connecting wall portion is an
angled transition wall having a first arcuate wall portion at the poppet stop opposing wall
portion and a second arcuate wall portion at the axial wall portion, wherein the first and

second arcuate wall portions are concentric with the regulation port.

12
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