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PNEUMATIC VALVE, SYSTEM, AND
VEHICLE

FIELD

[0001] The disclosure relates to a valve for a pneumatic
system of a vehicle, in particular a utility vehicle. The valve
includes a cylinder; a pressure supply port to supply pres-
surized air to the cylinder, and a shuttle member being
movably arranged within the cylinder. The shuttle member
is adapted to be moved by the supply of the pressurized air.
The disclosure further relates to a pneumatic system for a
vehicle, in particular a utility vehicle, having the valve, and
to a vehicle, in particular a utility vehicle, having the
pneumatic system.

BACKGROUND

[0002] Double check valves are known in the prior art.
Such a valve may include a so-called shuttle member, a
cylinder, and an o-ring. The shuttle member is movably
arranged within the cylinder. The shuttle member typically
has a metal body and an overmolded rubber layer. The o-ring
is used as a radial seal to seal the shuttle member from the
cylinder. l.e., the shuttle member has at least two separate
aspects: the shuttle member being made of a metal insert
overmolded with rubber, and o-rings to provide a radial
sealing. However, this may cause a risk of leakage if the
o-rings are not firmly assembled. A risk of an unpredictable
air flow may be caused if one or more of the o-rings is not
fully tightened. Furthermore, during manufacture of the
valve, detecting whether the o-rings have been mounted
correctly may be difficult.

[0003] The main function of the shuttle member is to
select a higher pressure to be delivered independently to two
supply ports. For example, if a first pressure at the first
supply port is larger than a second pressure at a second
supply port, the shuttle member moves towards the second
supply port and blocks the airflow from the second supply
port.

[0004] Patent application DE 10 2022 107 781.0 describes
a double check valve, a pneumatic braking system, and a
vehicle, in particular a utility vehicle.

[0005] EP 20 59 427 B1 discloses a valve unit for an
electro-pneumatic brake control device for controlling a
vehicle brake, wherein the valve unit can be or is connected
to a control input of an air-quantity-boosting valve device
and is designed for the controllable aeration and deaeration
of said valve device via its control input. To avoid a
mechanical overuse of the brake mechanism designed as a
shuttle valve or select high-valve, an overload protection
valve is provided.

SUMMARY

[0006] The object of the disclosure is to provide a tech-
nological contribution to the art. An embodiment of the
present disclosure provides a valve with an improved and
cost-effective sealing between a shuttle member and a
cylinder.

[0007] According to an aspect of the disclosure, a valve
for a pneumatic system of a vehicle, in particular a utility
vehicle, is provided. Therein, the valve includes: a cylinder;
a pressure supply port to supply pressurized air to the
cylinder; and a shuttle member being movably arranged
within the cylinder, wherein the shuttle member is adapted
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to be moved by the supply of the pressurized air; wherein the
shuttle member includes a radial lip seal being integrally
formed with the shuttle member.

[0008] The disclosure provides an integrally formed, i.e.,
integrated radial lip seal. In other words, the lip seal and a
surface of the shuttle member may be one-piece. Thus, the
lip seal is fixedly arranged at and/or attached to the surface
of the shuttle member. The radial lip seal is adapted to
contact an inner surface of the cylinder and thus seal the
shuttle member from the inner surface of the cylinder. Thus,
the lip seal may perform the same function as a sub-
assembly of a shuttle member with o-rings. Hence, the
o-rings may be dispensed with.

[0009] The lip seal being integrally formed with the
shuttle member provides that only the shuttle member needs
to be arranged within the cylinder to assemble the valve. In
contrast, in the prior art, the shuttle member and the o-rings
need to be arranged within the cylinder to assemble the
valve. The disclosure thus achieves a more efficient and thus
cost-effective assembly of the valve.

[0010] By integrally forming the lip seal with the shuttle
member, a proper assembly of the valve may be detected
more reliably and efficiently, because a misarrangement of a
component different from the shuttle member may be
excluded. This may improve the sealing between the shuttle
member and the cylinder. In particular, this may reliably
reduce the risk of leakage as the radial shape of the lip seal
helps to block the air flow from one port to the other.

[0011] Optionally, the shuttle member is a one-piece elas-
tic element. The elasticity of the shuttle member thus defines
the elasticity of the lip seal which influences the sealing
performance. Thus, a single component shuttle member may
be provided. The elastic element may provide the body and
the sealing of the shuttle member. Thus, a core, e.g., a metal
core, may be dispensed with to enable a more cost-effective
manufacture of the shuttle member. Alternatively, the shuttle
member may comprise a body with a core, in particular a
metal core.

[0012] Optionally, the cylinder defines an axial direction,
and the shuttle member includes a second radial lip seal
being separated, in the axial direction, from the lip seal.
Thus, the shuttle member may comprise two lip seals being
arranged with a certain distance, in the axial direction, from
each other. This may enable a more balanced sealing and
prevent tilting of the shuttle member within the cylinder and
may thus improve the performance of the valve.

[0013] Optionally, the lip seal is -circumferentially
arranged and protrudes from a cylinder surface of the shuttle
member towards the cylinder. The cylinder surface, i.e.,
lateral surface, of the shuttle member may be a circumfer-
ential surface. The cylinder surface faces the inner surface of
the cylinder. The radially protruding lip seal may protrude
from the cylinder surface towards to inner surface and may
contact the inner surface to provide sealing.

[0014] Optionally, the shuttle member is made of rubber.
The rubber shuttle member may enable that the surface of
the shuttle member and the lip seal are integrally formed.
The rubber shuttle member may further enable that the
shuttle member is a one-piece component. Rubber may
enable an efficient and cost-effective manufacture of the
shuttle member, e.g., by injection molding.

[0015] Optionally, the valve is a double check valve. The
double check valve may enable selecting a higher pressure
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being delivered by one of two supply ports. Therein, the
shuttle member may move within the cylinder so as to block
one of the supply ports.

[0016] According to an aspect of the disclosure, a pneu-
matic system for a vehicle, in particular a utility vehicle, is
provided. The pneumatic system includes the valve as
described above. Optionally, the valve includes one or more
of the above-described optional features to achieve a corre-
sponding technical effect.

[0017] Optionally, the pneumatic system is a pneumatic
braking system. This may be a particular useful application
for such a valve. The pneumatic braking system may advan-
tageously benefit from the improved sealing of the valve.
Therein, the pneumatic valve may be an axle pressure
control valve to control the pressure in a braking chamber of
the axle. Therein, there may be two supply ports between
which the valve may be functionally provided to select air
from the supply port with the larger pressure. Even if the
difference between the pressures from the supply ports is not
significant, leakage may be prevented with the valve, since
the o-rings of the prior art as a potential origin of the leakage
are not present.

[0018] In other embodiments, the pneumatic valve may be
used in other pneumatic systems, such as a pneumatic
suspension system and/or a pneumatically actuated trans-
mission system.

[0019] According to an aspect of the disclosure, a vehicle,
in particular a utility vehicle, is provided. The vehicle, in
particular a utility vehicle, includes the pneumatic system as
described above. Optionally, the pneumatic system and/or
the valve of the pneumatic system includes one or more of
the above-described optional features to achieve a corre-
sponding technical effect.

[0020] Further technical features and their technical
effects are disclosed in the figures and the description
thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The figures show embodiments of the present dis-
closure, as follows:

[0022] FIG. 1 is a schematic of a vehicle, in particular a
utility vehicle, according to an embodiment of the disclo-
sure;

[0023] FIG. 2 is a cross-sectional view of a valve with a
multi-piece shuttle member including o-rings; and

[0024] FIG. 3 is a cross-sectional view of a valve with a
shuttle member and a lip seal according to an embodiment
of the present disclosure.

DETAILED DESCRIPTION

[0025] FIG. 1 shows a schematic of a vehicle 200a, in
particular a utility vehicle 2005, according to an embodi-
ment of the disclosure. In the following, the vehicle 200a, in
particular the utility vehicle 2005, is referred to as vehicle
200a, 2005. The vehicle 200a, 2005 is a land-vehicle. The
vehicle 200a, 2005 may be a truck, a bus, and/or a trailer.

[0026] The vehicle 2004, 2005 includes a pneumatic sys-
tem 250. The pneumatic system 250 is a pneumatic braking
system 251. The pneumatic braking system 251 is adapted to
apply a braking force to decelerate one or more wheels (not
shown) of the vehicle 200qa, 2005.
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[0027] The pneumatic system 250 includes a valve 100.
The pneumatic system 250 is adapted to supply pressurized
air 150 to the valve 100. The valve 100 is a double check
valve 101.

[0028] The valve 100 is further described with reference to
FIG. 3.

[0029] FIG. 2 shows a cross-sectional view of a valve
100'.

[0030] The valve 100' comprises a body 105' and a cyl-

inder 110'. The cylinder 110" is arranged within the body
105"

[0031] The valve 100" includes a pressure supply port 120,
a second supply port 125' and a control section 112'. Each of
the supply port 120" and the second supply port 125' is
adapted to inject pressurized air 150 (FIG. 1) into the
cylinder 110" and in particular into the control section 112'.
The control section 112' may also be called a control
chamber, control room, or control path. Each of the supply
port 120" and the second supply port 125" includes a nozzle
(not indicated) to concentrate the application of pressurized
air 150.

[0032] The cylinder 110' defines an axial direction A. In
the axial direction A, the cylinder 110' is arranged between
the supply port 120' and the second supply port 125'. The
control section 112' is arranged, in the axial direction A', in
a middle section (not indicated) of the cylinder 110, i.e.,
between the supply port 120" and the second supply port
125"

[0033] The valve 100" includes a shuttle member 130'
being movably arranged within the cylinder 110". The func-
tioning of the shuttle member 130" and of the valve 100" in
response to pressurized air is similar to that described with
reference to valve 100 and shuttle member 130 of FIG. 3.
[0034] The shuttle member 130" according to the valve as
shown in FIG. 2 includes a rubber part 161', a metal part
162', and two o-rings 163'. The rubber part 161" extends,
along the axis A, entirely through the shuttle member 130'.
The rubber part 161" is overmolded over the metal part 162'.
The metal part 162" includes two circumferentially extended
and axially separated recesses (not indicated). In each of the
recesses, one of the o-rings 163' is arranged. The o-rings 163’
are adapted to contact an inner surface 111' of the cylinder
110' to provide sealing.

[0035] FIG. 3 shows a cross-sectional view of a valve 100
according to an embodiment of the present disclosure. The
valve 100 is a valve 100 for a pneumatic system 250 of a
vehicle 200a, 2005. Such a vehicle 200qa, 20056 and pneu-
matic system 250 is described with reference to FIG. 1. FIG.
3 is described under reference to FIG. 1.

[0036] The valve 100 of FIG. 1 is a double check valve
101.
[0037] The valve 100 includes a body 105 and a cylinder

110. The cylinder 110 is arranged within the body 105.
[0038] The valve 100 includes a pressure supply port 120,
a second supply port 125 and a control section 112. Each of
the supply port 120 and the second supply port 125 is a
pressure supply port 120, 125 and adapted to inject pres-
surized air 150 (FIG. 1) into the cylinder 110. Each of the
supply port 120 and the second supply port 125 includes a
nozzle (not indicated) to concentrate the application of
pressurized air 150.

[0039] The cylinder 110 defines an axial direction A. In the
axial direction A, the cylinder 110 is arranged between the
supply port 120 and the second supply port 125. The control
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section 112 is arranged, in the axial direction A, in a middle
section (not indicated) of the cylinder 110, i.e., between the
supply port 120 and the second supply port 125.

[0040] The valve 100 includes a shuttle member 130 being
movably arranged within the cylinder 110. The shuttle
member 130 is adapted to move along the axial direction A.
The movement of the shuttle member 130 is limited, in a
radial direction, by the cylinder 110 and, in the axial
direction A, by one or more end stops (not indicated) which
may be provided by the supply ports 120, 125 and/or the
body 105. Therein, the shuttle member 130 is adapted to be
moved by the supply of the pressurized air 150. Le., if more
pressurized air 150 is supplied by the supply port 120, the
shuttle member 130 is pushed away from the supply port 120
towards the second supply port 125. The shuttle member 130
is adapted to stop at the end stop near the second supply port
125 to close the second supply port 125. At this time, the
shuttle member 130 unblocks the control section 112
through which the pressurized air 150 is delivered to the
control room. Conversely, if more pressurized air 150 is
supplied by the second supply port 125, the shuttle member
130 is pushed away from the second supply port 125 towards
the supply port 120. The shuttle member 130 is adapted to
stop at the end stop near the supply port 120 to close the
supply port 120. At this time, the shuttle member 130
unblocks the control section 112 through which the pressur-
ized air 150 is delivered to the control room.

[0041] Unlike the shuttle member 130" and valve 100" of
FIG. 2, the shuttle member 130 of FIG. 3 includes a radial
lip seal 132 being integrally formed with the shuttle member
130. The shuttle member 130 includes a second radial lip
seal 133 being separated, in the axial direction A, from the
lip seal 132. The lip seals 132, 133 are integrally formed
with the shuttle member 130 and thus with cylinder surface
134 of the shuttle member. The lip seals 132, 133 and the
cylinder surface 134 and/or the shuttle member 130 may be
made of the same material. The shuttle member 130 is a
one-piece elastic element 131 and made of rubber 135. The
cylinder surface 134 and the lip seals 132, 133 may also be
made from different materials which enable integrally form-
ing the lips seals 132, 133 with the shuttle member 130, e.g.,
different plastic and/or rubber materials may be molded
together.

[0042] Each of the lip seal 132 and the second lip seal 133
is circumferentially arranged and protrudes from a cylinder
surface 134 of the shuttle member 130 towards the cylinder
110. The lip seals 132, 133 protrudes from cylinder surface
134 in a radial direction from the shuttle member 130 and
contact an inner surface of the cylinder 111 and thus provide
sealing.

[0043] The double check valve 101 of FIG. 3 with the
integrated radial lip seals 132, 133 may replace the valve
100" as shown in FIG. 2 with o-rings 163'.

[0044] The double check valve 101 of FIG. 3 provides
sealing with a single component. Instead of a shuttle valve
100" of FIG. 2 with a metal part 162/, i.e., insert, the double
check valve 101 of FIG. 3 is designed as a rubber element.
In addition, instead of the separate two o-rings 163' of the
shuttle member 130' of FIG. 2 received in circumferential
recesses, the radial lip seals 132, 133 of the shuttle member
130 of FIG. 3 are integrated with the shuttle member 130.
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LIST OF REFERENCE SIGNS (PART OF THE

DESCRIPTION)
[0045] 100 valve
[0046] 101 double check valve
[0047] 105 body
[0048] 110 cylinder
[0049] 111 inner surface
[0050] 112 control section
[0051] 120 supply port
[0052] 125 second supply port
[0053] 130 shuttle member
[0054] 131 one-piece elastic element
[0055] 132 lip seal
[0056] 133 second lip seal
[0057] 134 cylinder surface
[0058] 135 rubber
[0059] 150 pressurized air
[0060] 200a vehicle
[0061] 2005 utility vehicle
[0062] 250 pneumatic system
[0063] 251 pneumatic braking system
[0064] A axial direction
[0065] 100" valve
[0066] 105' body
[0067] 110' cylinder
[0068] 111' inner surface
[0069] 112' control section
[0070] 120" supply port
[0071] 125" second supply port
[0072] 130" shuttle member
[0073] 161" rubber part
[0074] 162' metal part
[0075] 163' o-ring
[0076] A' axial direction

What is claimed is:
1. A valve (100, 101) for a pneumatic system (250) of a
vehicle (200a, 2005), wherein the valve (100, 101) com-
prises:
a cylinder (110);
a pressure supply port (120) that supplies pressurized air
(150) to the cylinder (110); and

a shuttle member (130) being movably arranged within
the cylinder (110), wherein the shuttle member (130) is
adapted to be moved by the supply of the pressurized
air (150);

wherein the shuttle member (130) includes a radial lip
seal (132) integral with the shuttle member (130).

2. The valve (100) as claimed in claim 1, wherein the
shuttle member (130) and lip seal (132) are part of a
one-piece elastic element (131).

3. The valve (100) as claimed in claim 1, wherein

the cylinder (110) defines an axial direction (A), and

the shuttle member (130) includes a second radial lip seal

(133) being separated, in the axial direction (A), from
the lip seal (132).

4. The valve (100) as claimed in claim 1, wherein the lip
seal (132) is circumferentially arranged and protrudes from
a cylinder surface (134) of the shuttle member (130) towards
the cylinder (110).

5. The valve (100) as claimed in claim 1, wherein the
shuttle member (130) is made of rubber (135).

6. The valve (100) as claimed in claim 1, wherein the
valve (100) is a double check valve (101).
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7. The valve (100) as claimed in claim 3, wherein the lip
seal (132), the second lip seal (133), and the shuttle member
(130) are part of a one-piece elastic element (131).

8. The valve (100) as claimed in claim 7, wherein the
one-piece elastic element (131) is made entirely of rubber.

9. The valve as claimed in claim 4, wherein the lip seal
(132) projects radially outward from the cylinder surface
(134) toward an inner surface (111) of the cylinder (110) and
into sealing contact with the inner surface (111).

10. The valve (100) as claimed in claim 4, wherein the
cylinder surface (134) and the lip seal (132) are different
materials integrally molded together.

11. The valve (100) as claimed in claim 4, wherein the
cylinder surface (134) and the lip seal (132) are a one-piece
elastic element (131) of the same material.

12. The valve (100) as claimed in claim 1, wherein the
shuttle member (130) does not include a metal core.

13. The valve (100) as claimed in claim 1, wherein the
shuttle member (130) does not include o-rings.

14. A pneumatic system (250) for a vehicle (2004, 2005),
comprising:

the valve (100) as claimed in claim 1.

15. The pneumatic system (250) as claimed in claim 14,
wherein the pneumatic system (250) is a pneumatic braking
system (251).

16. A vehicle (200a, 2005) comprising:

the pneumatic system (250) as claimed in claim 14.

#* #* #* #* #*
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