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Description

Field Of The Invention

[0001] The invention relates to height control valves in
vehicles suspensions and, more particularly, to an air
restriction valve utilized in conjunction with a height con-
trol valve or a leveling valve.

Background Of The Invention

[0002] Air suspension systems are increasingly being
utilized in vehicle suspensions, seats and cabs on semi-
tracker/trailer truck rigs and other vehicles. Generally, air
suspension systems include a height control valve that
maintains a specified or selected height of the suspen-
sion. For instance, in semi-tracker/trailer truck rigs, the
specified height is the distance between the vehicle
frame and the axle. The air suspension system will sense
any change in the specified height and will adjust the air
pressure in the springs located between the vehicle
frame and the axle. In this manner, the air suspension
system maintains the specified height between the vehi-
cle frame and the axle even with varying load weights.
[0003] The heightcontrol valve operates by selectively
supplying air to, or exhausting air from, an air spring,
which is located between the trailing arm and the vehicle
frame. The trailing arm is provided to carrying the axle
such that adjusting the air spring will correspondingly ad-
just the distance between the axle and the vehicle frame.
Generally, the height control valve is mounted to the ve-
hicle frame and is provided with a control arm that is
connected to the trailing arm via a linkage arrangement.
In this manner, as the distance between the trailing arm
and the vehicle frame varies, the linkage arrangement
will cause the control arm to rotate a control shaft inside
the height control valve, which then controls the introduc-
tion to or exhaustion of air from the air spring. Although
mechanical linkages are widely utilized to measure the
varying distance between the axle and vehicle frame,
other measurement transducers may be effectively uti-
lized, such as light sensors, variable capacitors, variable
resistors or any other appropriate transducer.

[0004] Generally, the height control valve comprises
three air ports, an air spring port that is connected to the
air spring, an inlet port that is connected to a pressurized
air source and an exhaust port that is open to the atmos-
phere. In order to decrease the distance from the vehicle
frame and the axle, the height control valve opens fluid
communication between the air spring port and the ex-
haust port, thereby allowing pressurized air from the air
spring to exhaust out to the atmosphere through the con-
trol valve. In order to increase the distance from the ve-
hicle frame and the axle, the height control valve opens
fluid communication between the inlet port and the air
spring port, thereby allowing pressurized air from the
pressurized air source to enter the air spring through the
control valve. When the air spring is at a selected height,
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the valve is in a neutral position, such that the air spring
port is isolated from both the inlet port and the exhaust
port.

[0005] During normal operation of the vehicle, espe-
cially with heavy loads, the semi tracker/trailer will have
a tendency to sway back-and-forth, from side-to-side,
front -to-back or both, and oscillate due to, for instance,
uneven road surfaces, weather conditions or even
change in vehicle direction. These weight shifts, in turn,
will cause an expansion and contraction of the distance
between the axle and the vehicle frame, which will be
measured by the air suspension system. The air suspen-
sion system will respond to the varying distance between
the axle and vehicle frame by alternately exhausting air
from and introducing air into the respective air spring to
maintain the selected height between the axle and vehi-
cle frame. It is unnecessary to maintain the selected
height in this manner during vehicle operation. In fact,
this constant cycling of the system is highly undesirable
as it greatly reduces the lifespan of the equipment, re-
sulting in higher maintenance costs and more vehicle
down time while it is being serviced or repaired.

[0006] Varying of the air suspension system is gener-
ally utilized when, for instance, the semi tracker/trailer
approaches a loading dock and the trailer height must
be adjusted to match the height of the loading dock, or
for connecting or disconnecting the tracker to the trailer.
In addition, while the trailer is being loaded, it is advan-
tageous for the height control valve to automatically ad-
just the height of and to level the trailer. However, once
the height is selected and the trailer is leveled, based
upon the load, it is undesirable to continually adjust the
height between the axle and the vehicle frame due to
minor variations in distance. However, sudden shifts in
the load during vehicle operation may cause significant
changes in the distance between the axle and the vehicle
frame. In this case, it is important that the air suspension
system adjust the air spring to maintain the selected
height.

[0007] Various systems have been utilized in an at-
tempt to minimize air consumption during normal oper-
ation of the air suspension system. The most common
method has been to dampen or reduce the dynamic os-
cillations imparted on the valve through a mechanical
damper integrated into the valve. Other methods have
tried to profile the flow of air within the valve and then
minimize the flow rates near the arm motions during nor-
mal operation. Both of these methods have proven mod-
erately successful, but have not eliminated the problem.
[0008] Alternatively, electronic levelling systems have
been utilized to minimize air consumption during normal
operation of the air suspension system. For electronic
levelling systems, a filtering algorithm is utilized in order
to conserve air. This method is relatively effective, how-
ever, the cost of the electronic system is prohibitive mak-
ing its usefulness in the market limited. While the elec-
tronic system may be superior to the other methods pre-
viously listed, the electronic system is also much more
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complicated to design, install, service and replace, fur-
ther adding to the cost of the system.

[0009] U.S. Patent No. 5,048,867 ("the ‘867 patent"),
while directed towards solving a differing problem, name-
ly making the actuating of the shut-off valve independent
of the closure pressure loading the shut-off valve so that
the valve can be furnished of small volume size, the '867
patent discloses a shut-off valve in series with a height
control valve. ("867 patent, abstract and Fig. 1) However,
both the height control valve and the directional control
valve are controlled by control sighals based on a height
measuring device. (‘867 patent, col. 9, lines 31-53)
Therefore, the system disclosed and taught in the '867
patent will not minimize air losses to the air suspension
system during normal operation of the vehicle because
both the shut-off valve and the height control valve will
react to oscillations of the vehicle by unnecessarily ex-
hausting air from and adding air to the air springs based
on a varying measured distance between the vehicle
frame and the axel.

[0010] FR 2630 684 A1 discloses a device basing on
a hydro-pneumatic suspension system of a vehicle for
correcting variations in the level depending on the load
of the vehicle, and the rotation or diving according to ac-
celeration or deceleration of the vehicle. The device com-
prises a level corrector in form of a leveling valve with
three ports:

- aninlet port for receiving fluid from a source of fluid,

- anexhaustportfor exhausting fluid from hydro-pneu-
matic actuators and

- athird port connected to the hydro-pneumatic actu-
ators.

In the blocking position of the leveling valve a connection
between the inlet port or the exhaust port and the third
port is blocked, whereas the inlet port and the third port
are connected in a filling position of the leveling valve
and the exhaust port and the third port are connected in
an exhausting position of the leveling valve. The position
of the leveling valve is controlled by a control piston
wherein the control piston is controlled by means respon-
sive to the level of an axle of the vehicle. Further, the
device comprises a flow correcting valve which is inter-
posed between the leveling valve and the hydro-pneu-
matic actuators. The flow control valve is a 3/2-way-valve
by which an inlet port is connected to an outlet port either
by interconnection of a restrictor or by a bypass bypass-
ing the restrictor. The 3/2-way-valve is controlled by a
control piston which is coupled to a pendulum mecha-
nism comprising a mass sensitive to an acceleration or
deceleration of the vehicle. For an acceleration as well
as for a deceleration of the vehicle the mass of the pen-
dulum mechanisms is deflected by inertial forces. The
movement of the mass of the pendulum mechanism
causes a movement of the control piston. As a result of
the movement of the control piston the 3/2-way-valve is
switched to the position in which the restrictor is by-
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passed. The use of the bypass of the restrictor results in
an increased flow of the fluid to the actuators or from the
actuators suchthatthe level correctoris able to effectively
restore the level of the vehicle.

[0011] Therefore, what is desired is an air suspension
system that will minimize cycling of equipment and air
losses in the air suspension system while in normal op-
eration of the vehicle.

[0012] It is also desired to provide a system that will
selectively disconnect the control valve of the air suspen-
sion system during normal operation of the vehicle,
based upon selected control criteria.

[0013] Itis further desired to provide a system that will
provide for various control input criteria, both manual and
automatic, to selectively actuate the height control valve.
[0014] Itis still further desired to provide a system that
will reduce installation, maintenance and operating costs
associated with air suspension systems.

[0015] Itisyetfurther desired to provide a simple, easy
to install, and highly reliable air suspension system.

Summary Of The Invention

[0016] These and other objects of the invention are
achieved by minimizing the air losses of the air suspen-
sion system during normal operation. In one advanta-
geous embodiment an air restriction valve is inserted be-
tween the height control valve and the air spring. In an-
other advantageous embodiment the air restriction valve
is located between a source of pressurized air and the
height control valve. The air restriction valve disconnects
fluid coupling of pressurized air from the source to the
height control valve such that the height control valve
cannot introduce pressurized air into or exhaust air from
the air spring during normal operation of the vehicle.
[0017] The air restriction valve is actuated by various
control inputs which may be derived from any onboard
vehicle data sensing system, which may include, but is
not limited to, for instance, an automatic braking system
signal, an electronic braking system signal, a signal from
a motion sensor, an operator input, any other signal that
may be generated by an onboard vehicle data sensing
system, or combinations of the forgoing.

[0018] In one advantageous embodiment, an air sus-
pension control system for a vehicle is provided compris-
ing, a source of pressurized air and an air spring. The
system further comprises a height control valve having
an air inlet port connected to the source of pressurized
air, an exhaust port connected to atmosphere and an air
spring port connected to the air spring, the height control
valve operable to selectively couple between: the airinlet
port and the air spring port, the exhaust port and the air
spring port, or a neutral position where the air inlet port,
the air spring port, and the exhaust port are isolated from
each other. The system still further comprises an air re-
striction valve fluidly coupled between the height control
valve and the air spring, the air restriction valve operable
to selectively open and close fluid communication be-
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tween the height control valve and the air spring. The
system also comprises a first control input for controlling
the height control valve, the first control input based on
a first parameter, and a second control input for control-
ling the air restriction valve, the second control input
based on a second parameter, the second parameter
being different from the first parameter. The system is
provided such that the first parameter comprises a meas-
ured vehicle height and the second parameter is selected
to control the air restriction valve such that air losses in
the air suspension control system are minimized.
[0019] In another advantageous embodiment, a meth-
od for increasing the ride stability of a vehicle is provided
comprising the steps of, selecting a vehicle height value,
measuring an actual vehicle height value, and comparing
the selected vehicle height value to the measured vehicle
height value to generate a correction signal. The method
further comprises the steps of, operating a height control
valve according to the correction signal to maintain the
selected vehicle height value, generating a control signal
corresponding to activation of an onboard vehicle sys-
tem, the control signal being different than the correction
signal, and selectively actuating a restriction valve with
the control signal to selectively interrupt operation of the
height control to increase ride stability of the vehicle.
[0020] In still another advantageous embodiment, a
method for minimizing airloss in an airsuspension control
system for a vehicle is provided comprising the steps of,
coupling an air inlet port of a height control valve to a
source of pressurized air, coupling an exhaust port of a
height control valve to the atmosphere, coupling an air
spring port of a height control valve to an air restriction
valve, and coupling the air restriction valve to an air
spring. The method further comprises the steps of, meas-
uring a first parameter, generating a first control input
based on the first parameter for controlling the height
control valve, and generating a second control input
based on a second parameter for controlling the air re-
striction valve, said second parameter being different
from said first parameter. The method still further com-
prises the steps of, applying the second control input to
the air restriction valve, and selectively actuating the air
restriction valve according to the second control input in
order to prevent loss of pressurized air in the air suspen-
sion control system during operation of the vehicle.
[0021] In yet another advantageous embodiment, an
air suspension control system for a vehicle is provided
comprising, a height control valve having an air inlet port
connected to a source of pressurized air, an exhaust port
connected to atmosphere and an air spring port connect-
ed to an air spring. The height control valve being oper-
able to selectively couple between the air inlet port and
the air spring port, the exhaust port and the air spring
port, or a neutral position where the air inlet port, the air
spring port, and the exhaust port are isolated from each
other. The height control valve being controlled by a cor-
rection signal corresponding to a first vehicle system pa-
rameter measured vehicle height. The system further
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comprises an air restriction valve coupled between the
height control valve and the air spring, the air restriction
valve operable to selectively restrict flow of pressurized
air between the height control valve and the air spring
such that air losses in the air suspension control system
are minimized. The system still further comprises a con-
trol signal, for controlling the air restriction valve, the con-
trol signal corresponding to a second vehicle system pa-
rameter that is different from the first vehicle system pa-
rameter. The system is further provided such that the first
vehicle system parameter corresponds to a measured
vehicle height.

[0022] Instillanother advantageous embodiment aflu-
id control system is provided comprising a source of fluid
and a fluid bag for receiving fluid therein. The system
further comprises a control valve having an inlet port for
receiving fluid from the source of fluid, an exhaust port
for exhausting fluid from the fluid bag and a fluid bag port
connected to the fluid bag, the control valve operable to
selectively couple between: the inlet port and the fluid
bag port, the exhaust port and the fluid bag port; or a
neutral position where the inlet port, the fluid bag port,
and the exhaust port are isolated from each other. The
system still further comprises a restriction valve fluidly
coupled to the control valve and operable to selectively
open and close fluid communication to the source of fluid.
The system yet further comprises a first control input for
controlling the control valve, the first control input based
on a first parameter, and a second control input for con-
trolling the restriction valve, the second control input
based on a second parameter, the second parameter
being different from the first parameter. The system is
further provided such that the first parameter comprises
a measured vehicle height and the second parameter is
selected to control said restriction valve such that cycling
of the control system is minimized.

[0023] In yet another advantageous embodiment a
method for minimizing air loss in a control system for a
vehicle is provided comprising the steps of coupling a
source of pressurized air to a restriction valve, coupling
the restriction valve to an inlet port of a control valve, and
coupling a fluid bag port of the control valve to a fluid
bag. The method further comprises the steps of meas-
uring a first parameter, and generating a first control input
based on the first parameter for operating the control
valve. The method still further comprises the steps of
generating a second control input based on a second
parameter for controlling the restriction valve, the second
parameter being different from said first parameter, ap-
plying the second control input to the restriction valve,
and selectively actuating the restriction valve according
tothe second control input such that cycling of the control
system is minimized.

[0024] In still another advantageous embodiment an
air suspension control system for a vehicle is provided
comprising a height control valve having an air inlet port
connected to a source of pressurized air, an exhaust port
connected to atmosphere and an air spring port connect-
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ed to an air spring, the height control valve operable to
selectively couple between the air inlet port and the air
spring port, the exhaust port and the air spring port, or a
neutral position where the airinlet port, the air spring port,
and the exhaust port are isolated from each other with
the height control valve being controlled by a correction
signal corresponding to a first vehicle system parameter
measured vehicle height. The system further comprises
an air restriction valve coupled to the height control valve
to selectively restrict flow of pressurized air to the air
spring such that air losses in the air suspension control
system are minimized. The system still further comprises
a control signal, for controlling the air restriction valve,
the control signal corresponding to a second vehicle sys-
tem parameter that is different from the first vehicle sys-
tem parameter.

[0025] Theinventionandits particular features and ad-
vantages will become more apparent from the following
detailed description considered with reference to the ac-
companying drawings.

Brief Description Of The Drawings

[0026]

FIG. 1 is a block diagram illustrating one advanta-
geous embodiment of the present invention.

FIG. 1A is a block diagram illustrating another ad-
vantageous embodiment of the present invention.

FIG. 1B is a block diagram illustrating still another
advantageous embodiment of the present invention.

FIG. 1C is a block diagram illustrating yet another
advantageous embodiment of the presentinvention.

FIG. 2 is a block diagram according to Figure 1 illus-
trating the control input in greater detail.

FIG. 2A is a block diagram according to FIG. 1C.

FIG. 3 is a block diagram illustrating yet another ad-
vantageous embodiment of the present invention.

FIG. 3A is a block diagram illustrating still another
advantageous embodiment of the present invention.

FIG. 4 is a flow diagram illustrating a sequence of
operation for one advantageous embodiment of the
present invention.

FIG. 5 is a block diagram illustrating still another ad-
vantageous embodiment of the present invention.

FIG. 5A is a block diagram illustrating yet another
advantageous embodiment of the present invention.
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FIG. 6 is a piping diagram according to FIG. 5 illus-
trating an advantageous embodiment of the present
invention.

Detailed Description Of The Drawings

[0027] Referring to the drawings and to Fig. 1 in par-
ticular, one advantageous embodiment of the air suspen-
sion system 10 is illustrated as a block diagram. The air
suspension system 10 is provided with a pressurized air
source 12 thatis fluidly coupled to height control valve 14.
[0028] Height control valve 14 operates in a conven-
tional manner having an air inlet port 11, an air spring
port 13, an exhaust port 15 and a central bore or cavity
(not shown) through which the ports are selectively in
fluid communication with each other. Air inlet port 11 is
provided to receive pressurized air from pressurized air
source 12. Further, air spring port 13 is provided to fluidly
couple height control valve 14 to an air spring 18. In ad-
dition, exhaust port 15 is provided to fluidly couple height
control valve 14 to the atmosphere.

[0029] Although the operation of height control valve
14 is typical, for clarity, it will be described herein. Height
control valve 14 receives a transducer input (not shown)
which corresponds to a measured value of the distance
between a trailing arm (not shown) and a vehicle frame
(not shown). The measured value is compared with a
selected reference value to determine whetheritis great-
erthan, lessthanor equalto the selectedreference value.
If the measured value is greater than the selected refer-
ence value, the height control valve will open fluid com-
munication between the air spring port 13 and the ex-
haust port 15 to exhaust air from air spring 18, thereby
reducing the distance between the trailing arm (not
shown) and the vehicle frame (not shown). Alternatively,
if the measured value is less than the selected reference
value, the height control valve will open fluid communi-
cation between the air spring port 13 and air inlet port 11
to introduce additional pressurized air into air spring 18,
thereby increasing the distance between the trailing arm
(not shown) and the vehicle frame (not shown). Finally,
if the measured value is equal to the selected reference
value or a range of reference values, the height control
valve 14 will maintain the ports in fluid isolation from one
another.

[0030] A problem occurs, however, when during nor-
mal operation of the vehicle, oscillations occur, for in-
stance, from shifting of the vehicle from side-to-side,
front-to-back or a combination thereof. The height control
valve receives a constantly varying measured value of
the distance between the trailing arm (not shown) and
the vehicle frame (not shown) and therefore continuously
cycles the system to add air to or exhaust air from air
spring 18 in response to the measured value. This how-
ever, wastes a large amount of compressed air.

[0031] Inresponse to this problem, air restriction valve
16 is provided and located between height control valve
14 and air spring 18. Air restriction valve 16 is provided
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such that fluid communication between height control
valve 14 and air spring 18 is restricted when air restriction
valve 16 is actuated. Air restriction valve 16 may com-
prise any suitable valve assembly for use with vehicles
that is appropriate to selectively facilitate or restrict fluid
communication between height control valve 14 and air
spring 18. It should also be noted that air restriction valve
16 may comprise a valve assembly that only partially
restricts, or alternatively, completely seversfluid coupling
between height control valve 14 and air spring 18.
[0032] By reducing or even eliminating the cycling of
the air suspension system, ride height management will
be greatly improved. The air suspension systemwill cycle
less often, which will result in less wear on the system,
and will reduce the costs involved with running the sys-
tem. Another advantage is that ride stability will be en-
hanced. This is because the exhausting and addition of
compressed air to the air springs in response to the os-
cillating of the vehicle will in itself cause the vehicle to
sway and pitch in a cyclical fashion. This is highly unde-
sirable as it tends to erode ride stability, which is very
important for large profile vehicles. The present system
will not destabilize the vehicle as do many other systems
that cycle during normal operation of the vehicle.
[0033] Although air restriction valve 16 is illustrated in
one embodimentin Fig. 1 as separate from height control
valve 14 and air spring 18, this is not required. For in-
stance, air restriction valve 16 may be plumbed into the
air line and be physically separated from both height con-
trol valve 14 and air spring 18 as illustrated in Fig. 1.
Alternatively, air restriction valve 16 may be integrally
formed into height control valve 14 as illustrated in Fig.
1A, or air restriction valve 16 may still further be integrally
formed into air spring 18, as illustrated in Fig. 1B. Itis
contemplated that the physical location of air restriction
valve 16 may vary depending upon the vehicle design.
Alternatively, height control valve 14 may be located be-
tween the pressurized air source 12 and height control
valve 14 as illustrated in FIG. 1C

[0034] Air restriction valve 16 is further provided with
control input 20. Control input 20 will selectively actuate
air restriction valve 16 according to selected control logic.
Itis desirable that, during normal operation of the vehicle,
air restriction valve 16 restricts fluid communication be-
tween height control valve 14 and air spring 18 in order
to minimize air losses due to, for instance, vehicle oscil-
lations. It is generally desired to have the height control
system activated, for instance, when the vehicle is being
loaded or unloaded thereby causing a large change in
weight or a shifting of load, when the vehicle is approach-
ing a loading dock and the trailer height must be adjusted
to match the loading dock height, when the tracker is
being disconnected from or attached to the trailer, or
when, for instance, a large weight shift occurs thereby
necessitating an adjustment of the air springs to level the
trailer.

[0035] Figs. 2 and 2A are block diagrams according to
Figs. 1 and 1C respectively that illustrate control input 20
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in greater detail. Although a number of inputs are illus-
trated in Fig. 2, control input 20 may comprise any
number of inputs from, for instance but not limited to,
onboard vehicle data sensing and control systems.
[0036] Controlinput 20 may comprise, for instance, but
is not limited to, a Braking System signal 21, which may
include, for instance, a signal form an Anti-Lock Braking
System (ABS), a Traction Control System (ASR), or an
integrated Coupling Force Control (CFC). Control input
20 may also comprise a Time Measurement signal 22,
which may include forinstance, a measured elapsed time
from a specified event or system activation. Control input
20 may further comprise an operator input signal 23,
which may be a manually input signal to override the
system or an automatic signal programmed into the sys-
tem by the operator. Control input 20 may still further
comprise a height measurement signal 24, which may
for instance, be a measurement of the height of the ve-
hicle frame, trailing arm or any other portion of the vehicle.
Control input 20 may yet further comprise a motion sen-
sor(s) signal(s) 25, which may be locate on the tractor or
the trailer to measure movement of the vehicle. Itis con-
templated that control input 20 may comprise any number
of vehicle data and/or control signals and the specific
signals listed here are not meant to be a comprehensive
list, but only to give examples of various signals that may
be derived from various vehicle and operator systems. It
should also be noted that control input 20 may comprise
any one of, or any combination of vehicle data and/or
control signals as desired for the particular application.
Infact, itis contemplated that new vehicle safety systems
will continue to emerge that enhance safety on the road.
[0037] The various system signals listed in conjunction
with control input 20 were selected because of the impact
the vehicle system could have on ride stability. For in-
stance, in connection with the breaking systems, ABS
prevents the wheels of a vehicle from locking during brak-
ing. Sudden changes in vehicle velocity may cause a
dramatic shift in vehicle load which, in turn, may require
air suspension system 10 to adjust air spring 18 to rebal-
ance the trailer. Alternatively, ASR is used to ensure that
none of the wheels on the driven axle spin during accel-
eration thereby ensuring optimal traction with the road
surface. This again, is a situation where there may be a
dramatic shift in vehicle load that would require air sus-
pension system 10 to adjust air spring 18 to compensate
for load shifts. As a further alternative, the Braking Sys-
tem signal 21 could be generated by an Electronic Brak-
ing System (EBS) thatintegrates ABS and ASR functions
into a single system and signal. Still further, a control
signal from an integrated Coupling Force Control (CFC),
which modifies braking force distribution and harmonizes
braking between tracker and trailer, may be utilized in
connection with control input 20.

[0038] The other various signals listed in conjunction
with control input 20 may also have an impact on ride
stability. For instance, Height Measurement Signal 24
may be utilized, such that, if a vehicle load does shift
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thereby changing the distance between the trailing arm
and the vehicle frame beyond a threshold value, the air
suspension system 10 can adjust air spring 18 to re-level
the trailer. In yet another example, a Motion Sensor Sig-
nal 25 can be utilized to sense motion of the vehicle such
that fluid coupling between height control valve 14 and
air spring 18 is restricted during normal operation of the
vehicle to minimize air losses and stop cycling of the
equipment. An operator input signal 23 may also be uti-
lized in connection with control input 20 in which, for in-
stance, the vehicle operator may want to, temporarily dis-
connectairrestriction valve 16 so that heightcontrol valve
14 can continuously operate air spring 18 during normal
vehicle operation or the vehicle operator may want to
disconnectthe air suspension system for a period of time.
[0039] Referring to Figs. 3 and 3A, another embodi-
ment of air suspension system 10 is illustrated in a block
diagram form. In this embodiment, air suspension system
10 comprises a pressurized air source 32 fluidly coupled
to inlet port 31 of height control valve 34 and inlet port
37 of height control valve 36. In addition, height control
valves 34 and 36 each have exhaust ports 35 and 41,
respectively, that are each fluidly coupled to the atmos-
phere. Height control valves 34 and 36 further comprise
inlet ports 33 and 39, that fluidly couple height control
valves 34 and 36 to air restriction valves 38 and 40, re-
spectively. Both height control valves 34 and 36 have a
central bore or cavity (not shown) through which the ports
are selectively in fluid communication with each other.
Alternatively, air restriction valves 38 and 40 are both
fluidly coupled between the source of pressurized air 32
and height control valves 34 and 36 respectively as
shown in Fig. 3A. Air restriction valves 38 and 40 are
similar to that previously described in connection with
Fig. 1 and will not be described again here.

[0040] Both air restriction valves 38 and 40 are provid-
ed with control input 46. Control input 46 and the opera-
tion of height control valves 34 and 36 is similar to that
as described in connection with Fig. 1 and therefore will
not be repeated here.

[0041] Furtherillustrated in Figs. 3and 3Ais air restric-
tion 46. Air restriction 46 connects air spring 42 with air
spring 44 through an air restriction. The purpose of air
restriction 46 is to equalize the pressure in air springs 42
and 44. However, air restriction 46 restricts air flow from
one air spring to another such that rapid equalization of
the air springs through air restriction 46 is not possible.
Rather, air restriction 46 allows only a very small amount
of air through at a time such that, if a pressure differential
does exist between air spring 42 and air spring 44, air
restriction 46 will allow equalization over a period of time.
The time period with vary, of course, depending upon the
pressure differential.

[0042] While two height control valves, two air restric-
tion valves and two air springs are illustrated in Figs. 3
and 3A, itis contemplated that any number of these may
be utilized depending upon the vehicle configuration and
the desired vehicle control scheme. In addition, air re-
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striction valves 38 and 40 that are depicted as separate
and apart from height control valves 34 and 36 and air
springs 42 and 44, may be manufactured integral to either
the height control valves 34 and 36 or air springs 42 and
44 respectively, as previously illustrated in connection
with Figs. 1A, 1B and 1C.

[0043] Fig. 4 is a flow diagram illustrating a sequence
of operation for a method for minimizing air loss in an air
suspension control system. For simplicity, the flow dia-
gram in Fig. 4 will be discussed in conjunction with the
air suspension system 10 illustrated in Fig. 1.

[0044] Initially, the operator will select the vehicle sus-
pension height 50. This corresponds to the desired height
between the trailing arm and the vehicle frame. Alterna-
tively, this height may be automatically selected accord-
ing to a manufacturer setting or an onboard vehicle con-
trol system, or this height may be manually selected.
Once this height is selected, the system will measure the
vehicle height 60. In many systems, height control valve
14 is mounted to the vehicle frame and is provided with
a control arm that is connected to the trailing arm via a
linkage arrangement. The linkage arrangement causes
the control arm to rotate a control shaft inside height con-
trol valve 14 as the distance between the trailing arm and
the vehicle frame varies. This, in turn, controls the intro-
duction to or exhaustion of air from air spring 18. It is
further contemplated that, although mechanical linkages
have been and are widely utilized to measure the varying
distance between the axle and vehicle frame, other
measurement transducers may be effectively utilized in-
cluding, but not limited to, light sensors, variable capac-
itors, variable resistors or any other transducer appropri-
ate for use with vehicles.

[0045] Once a measured value of the vehicle height is
obtained, the system determines if the vehicle height
matches the selected height 70. This is accomplished by
simply comparing the measured vehicle height with the
selected height value orrange of values, to generate one
of either: a positive deviation, a negative deviation or no
deviation. If the measured vehicle height matches the
selected vehicle height such that there is no deviation,
the system loops back to measure the vehicle height 60
and will continue this cycle untilinterrupted ora measured
value does not match the selected value. If however the
measured vehicle height does not match the selected
vehicle height, having either a positive or a negative de-
viation, the system proceeds to determine if the control
input has deactivated the height control 80. The height
control system may be deactivated when, for instance,
the control input 20 activates air restriction valve 16 to
restrict fluid coupling between height control valve 14 and
air spring 18. If it is determined that the air restriction
valve 16 has been activated, then the system loops back
to measure vehicle height 60 and will continue this cycle
until interrupted or the system determines that air restric-
tion valve 16 has not been activated. If, however, air re-
striction valve 16 has not been activated, the system pro-
ceeds to adjust the air spring in accordance with the



13 EP 1 695 847 B1 14

measured height 90, either adding compressed air to, or
exhausting compressed air from the air spring.

[0046] As was previously described in connection with
Fig. 2, any number of varying vehicle data and control
signals may be used to for control input 20 to control
restriction valve 16. The logic sequence selected to con-
trol restriction valve 16 will vary depending upon the sig-
nals selected, of which, a number have been described
with Fig. 2. Although a number of various control inputs
have been illustrated and discussed in connection with
control input 20, as has been previously stated, any
number of various onboard vehicle data system inputs
may be utilized to control air restriction valve 16. It is
further contemplated that no particular order is critical in
the analysis of onboard data and/or control signals cor-
responding to the control input.

[0047] In addition, the control logic for height control
valve 14 and the corresponding adjustment of air spring
18 has also been previously described in connection with
Fig. 1 and will not be repeated here.

[0048] Figs. 5 and 5A are block diagrams of still other
advantageous embodiments of the present invention.
Depicted is an air suspension system 100. Air suspen-
sion system 100 comprises a pressurized air source 110
that is in fluid communication with height control valve
112 via air inlet port 111. Air suspension system 100 fur-
ther comprises an air restriction valve 114 that is in fluid
communication with height control valve 112 via air
spring port 113. Height control valve 112 is also provided
with an exhaust port 115 that may selectively be in fluid
communication with air spring port 113. Air spring port
113 may still further be in fluid communication with air
inlet port 111 based upon a selected logic. Alternatively,
air restriction valve 114 may be located ahead of height
control valve 112 as depicted in Fig. 5A.

[0049] Air restriction valve 114 is provided with a con-
trol input 120, which may include various onboard data
and control signals as previously discussed in connection
with Fig. 2.

[0050] Airspring 116 and air spring 118 are both shown
fluidly connected with height control valve 112 such that
both air springs are adjusted at simultaneously. This con-
figuration has the advantage of fewer parts and therefore
lower costs associated with installation and operation.
[0051] Fig. 6is a piping diagram of air suspension sys-
tem 100 according to Fig. 5. As illustrated in Fig. 6, the
piping diagram includes: an air inlet 120 to pressurized
air source 110 connected to height control valve 112;
height control valve 112 is in turn connected to air restric-
tion valve 114; and air restriction valve 114 is connected
to both air spring 116 and air spring 118. Alternatively,
air restriction valve 114 may be located ahead of height
control valve 112 as depicted in Fig. 5A.

[0052] It should be noted that, although air restriction
valve 114 as illustrated as separate from height control
valve 112 in Figs. 5 and 6, it may be supplied integral
with height control valve 112 as illustrated in Fig. 1A.
Again, although air restriction valve 114 is illustrated as
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located between height control valve 112 and air spring
116 and 118, itis contemplated thatit may advantageous-
ly be positioned ahead of height control valve 112.

Claims
1. A fluid control system (10, 100) comprising:

a source of fluid (12, 32, 110);

a fluid bag (18, 42, 44, 116, 118) for receiving
fluid therein;

a control valve (14, 34, 36, 112) having an inlet
port (11, 31, 37, 111) for receiving fluid from the
source of fluid (12, 32, 110), an exhaust port (15,
35, 41, 115) for exhausting fluid from the fluid
bag (12, 32, 110) and a fluid bag port (13, 113)
connected to the fluid bag (12, 32, 110), said
control valve (14, 34, 36, 112) operable to se-
lectively couple between: the inlet port (11, 31,
37, 111) and the fluid bag port (13, 113), the
exhaust port (15, 35, 41, 115) and the fluid bag
port (13, 113), or a neutral position where the
inlet port (11, 31, 37, 111), the fluid bag port (13,
113), and the exhaust port (15, 35, 41, 115) are
isolated from each other;

a first control input (20, 120) for controlling said
control valve (14, 34, 36, 112), said first control
input (20, 120) based on a first parameter,
wherein said first parameter comprises a meas-
ured vehicle height (60);

characterized in that the fluid control system
(10, 100) comprises

a restriction valve (16, 38, 40, 114) fluidly cou-
pled to said control valve (14, 34, 36, 112) and
operable to selectively open and close fluid com-
munication to said source of fluid (12, 32, 110);
a second control input (20, 120) for controlling
said restriction valve (16, 38, 40, 114), said sec-
ond control input (20, 120) based on a second
parameter, said second parameter being differ-
ent from said first parameter;

wherein said restriction valve (16, 38, 40, 114) is
either located between said control valve (14,
34, 36, 112) and said fluid bag (18, 42, 44, 116,
118), wherein said second parameter is select-
ed to control said restriction valve (16, 38, 40,
114) such that cycling of the control system (10,
100) in form of alternately exhausting air and
introducing air is minimized by restricting fluid
communication between said control valve (14,
34, 36, 112) and said fluid bag (18, 42, 44, 116,
118),

or inserted between said source of fluid (12, 32,
110) and said control valve (14, 34, 36, 112),
wherein said second parameter is selected to
control said restriction valve (16, 38, 40, 114)
such that cycling of the control system (10, 100)
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in form of alternately exhausting air and intro-
ducing air is minimized by disconnecting fluid
coupling of fluid from said source of fluid (12,
32, 110) to said control valve (14, 34, 36, 112).

The control system (10, 100) according to claim 1
wherein the second parameter is selected from the
group consisting of: anti-lock braking system, trac-
tion control, electronic braking system, motion sen-
sors, an operator input, a time measurementor com-
binations thereof.

The control system (10, 100) according to claim 1
wherein said second control input (20, 120) is se-
lected from the group consisting of: an electrical sig-
nal, a pneumatic signal, a mechanical signal or com-
binations thereof.

The control system (10, 100) according to claim 1
wherein said second controlinput (20, 120) automat-
ically actuates said restriction valve (16, 38, 40, 114)
based upon selected control logic.

The control system (10, 100) according to claim 1
wherein said restriction valve (16, 38, 40, 114) is
separate from said control valve (14, 34, 36, 112).

The control system (10, 100) according to claim 1
wherein said restriction valve (16, 38, 40, 114) is
integrally formed with said control valve (14, 34, 36,
112).

The air suspension control system (10, 100) accord-
ing to claim 1 wherein said restriction valve (16, 38,
40,114) is integrally formed with said fluid bag (18,
42,44,116, 118).

A method for minimizing air loss in a control system
(10, 100) for a vehicle comprising the steps of:

coupling a fluid bag port (13, 113) of a control
valve (14, 34, 36, 112) to afluid bag (18, 42, 44,
116, 118);

measuring a first parameter;

generating a first control input (20, 120) based
on the first parameter for operating the control
valve (14, 34, 36, 112);

characterized in that the method comprises
the steps of:

coupling a source of pressurized air (12, 32,
110) to a restriction valve (16, 38, 40, 114);
coupling the restriction valve (16, 38, 40,
114) to an inlet port (11, 31, 37, 111) of the
control valve (14, 34, 36, 112);

generating a second control input (20, 120)
based onasecond parameter for controlling
the restriction valve (16, 38, 40, 114), the
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10.

1.

second parameter being different from said
first parameter;

applying the second control input (20, 120)
to the restriction valve (16, 38, 40, 114); and
selectively actuating the restriction valve
(16, 38, 40, 114) according to the second
control input (20, 120) such that cycling of
the control system (10, 100) in form of al-
ternately exhausting air and introducing air
is minimized by disconnecting fluid coupling
of pressurized air from said source of pres-
surized air (12, 32, 110) to said control valve
(14, 34, 36, 112).

The method according to claim 8 wherein the second
parameter is selected from the group consisting of:
anti-lock braking system, traction control, electronic
braking system, motion sensors, an operable input,
a time measurement or combinations thereof.

The method according to claim 8 wherein the second
control input (20, 120) is selected from the group
consisting of: an electrical signal, a pneumatic signal,
a mechanical signal or combinations thereof.

An air suspension control system (10, 100) for a ve-
hicle comprising:

a height control valve (14, 34, 36, 112) having
an air inlet port (11, 31, 37, 111) connected to a
source of pressurized air (12, 32, 110), an ex-
haust port (15, 35, 41, 115) connected to atmos-
phere and an air spring port (13, 113) connected
toanairspring (18,42,44,116, 118), said height
control valve (14, 34, 36, 112) operable to se-
lectively couple between the air inlet port (11,
31, 37, 111) and the air spring port (13, 113),
the exhaust port (15, 35, 41, 115) and the air
spring port (13, 113), or a neutral position where
the air inlet port (11, 31, 37, 111), the air spring
port (13, 113), and the exhaust port (15, 35, 41,
115) are isolated from each other, said height
control valve (14, 34, 36, 112) being controlled
by a correction signal corresponding to a first
vehicle system parameter measured vehicle
height (60);

characterized in that the air suspension sys-
tem (10, 100) comprises

an air restriction valve (16, 38, 40, 114) coupled
to the height control valve (14, 34, 36, 112) to
selectively restrict flow of pressurized air to the
air spring (18, 42, 44, 116, 118) such that air
losses in the air suspension control system (10,
100) due to cycling of the air suspension control
system (10, 100) in form of alternately exhaust-
ing air and introducing air are minimized; and
a control signal (20, 120), for controlling said air
restriction valve (16, 38, 40, 114), said control
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signal (20, 120) corresponding to a second ve-
hicle system parameter that is different from the
first vehicle system parameter.

The air suspension control system (10, 100) accord-
ing to claim 11 wherein the first vehicle system pa-
rameter corresponds to a measured vehicle height
(60).

The air suspension control system (10, 100) accord-
ing to claim 11 wherein said air restriction valve (16,
38, 40, 114) is coupled between said source of pres-
surized air (12, 32, 110) and said height control valve
(14, 34, 36, 112).

The air suspension control system (10, 100) accord-
ing to claim 11 wherein the second vehicle system
parameter is selected from the group consisting of:
anti-lock braking system, traction control, electronic
braking system, motion sensors, an operator input,
a time measurement or combinations thereof.

The air suspension control system (10, 100) accord-
ing to claim 11 wherein the control signal is selected
from the group consisting of: an electrical signal, a
pneumatic signal, a mechanical signal or combina-
tions thereof.

The air suspension control system (10, 100) accord-
ing to claim 11 wherein said control signal automat-
ically actuates said air restriction valve (16, 38, 40,
114) based upon selected control logic.

Patentanspriiche

1.

Fluidisches Steuer- oder Regelsystem (10, 100) mit:

einer Quelle flr das Fluid (12, 32, 110);

einem fluidischen Balg (18, 42, 44, 116, 118)
zur Aufnahme von Fluid;

einem Steuer-oder Regelventil (14,34, 36,112)
mit einem Einlassanschluss (11, 31, 37, 111)
zum Empfangen von Fluid von der Quelle des
Fluids (12, 32, 110), einem druckentlastenden
Anschluss (15, 35,41, 115) zur Druckentlastung
von Fluid aus dem fluidischen Balg (12, 32, 110)
und einem Anschluss (13, 113) fur den fluidi-
schen Balg, der mit dem fluidischen Balg (12,
32, 110) verbunden ist, wobei das Steuer- oder
Regelventil (14, 34, 36, 112) betatigbar ist zur
selektiven Kopplung des Einlassanschlusses
(11, 31, 37, 111) mit dem Anschluss (13, 113)
fur den fluidischen Balg, des druckentlastenden
Anschlusses (15, 35, 41, 115) mit dem An-
schluss (13, 113) fur den fluidischen Balg oder
Herbeiflihrung einer neutralen Position, in der
der Einlass-Anschluss (11,31,37, 111), der An-
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schluss (13, 113) fiir den fluidischen Balg und
der druckentlastende Anschluss (15, 35, 41,
115) voneinander getrennt sind;

einen ersten steuernden oder regelnden Ein-
gang (20, 120) zur Steuerung oder Regelung
des Steuer- oder Regelventils (14, 34, 36, 112),
wobei der erste steuernde oder regelnde Ein-
gang (20, 120) auf einem ersten Parameter ba-
siert, wobei der erste Parameter eine gemesse-
ne Fahrzeughohe (60) aufweist;

dadurch gekennzeichnet, dass das fluidische
Steuer- oder Regelsystem (10, 100) aufweist
ein begrenzendes Ventil (16, 38, 40, 114), wel-
ches fluidisch mit dem Steuer- oder Regelventil
(14, 34, 36, 112) gekoppeltist und betatigbar ist
zum selektiven Offnen und SchlieRen der fluidi-
schen Kommunikation mit der Quelle des Fluids
(12, 32, 110);

einem zweiten steuernden oder regelnden Ein-
gang (20, 120) zum Steuern oder Regeln des
begrenzenden Ventils (16, 38, 40, 114), wobei
der zweite steuernde oder regelnde Eingang
(20, 120) auf einem zweiten Parameter basiert,
wobei der zweite Parameter von dem ersten Pa-
rameter abweicht;

wobei das beschrénkende Ventil (16, 38, 40,
114)

entweder zwischen dem Steuer- oder Regel-
ventil (14, 34, 36, 112) und dem fluidischen Balg
(18,42, 44,116, 118) angeordnet ist, wobei der
zweite Parameter geeignet gewahlt ist zur Steu-
erungoder Regelungdes beschrankendenVen-
tils (16, 38, 40, 114) derart, dass ein Cycling des
Steuer- oder Regelsystems (10, 100) in Form
einer alternierenden Entliftung und Einfuhrung
von Luft minimiert ist durch Beschrankung der
fluidischen Kommunikation zwischen dem Steu-
er- oder Regelventil (14, 34, 36, 112) und dem
fluidischen Balg (18, 42, 44, 116, 118),

oder eingesetzt ist zwischen die Quelle des Flu-
ids (12, 32, 110) und dem Steuer- oder Regel-
ventil (14, 34, 36, 112), wobei der zweite Para-
meter geeighet gewahlt ist zur Steuerung oder
Regelung des beschrankenden Ventils (16, 38,
40, 114) derart, dass ein Cycling des Steuer-
oder Regelsystems (10, 100) in Form einer al-
ternierenden Entliftung und Einflihrung von Luft
minimiert ist durch Unterbrechung der fluidi-
schen Kopplung von Fluid von der Quelle des
Fluids (12, 32, 110) zu dem Steuer- oder Regel-
ventil (14, 34, 36, 112).

Steuer- oder Regelsystem (10, 100) nach Anspruch
1, wobei der zweite Parameter aus der Gruppe, die
besteht aus einem Antiblockier-Bremssystem, ei-
nem Traktions-Steuer- oder - Regelsystem, einem
elektronischen Bremssystem, Bewegungssenso-
ren, einer Eingabe eines Bedieners, einer Zeitmes-
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sung oder Kombinationen hiervon, gewahlt ist.

Steuer- oder Regelsystem (10, 100) nach Anspruch
1, wobei der zweite steuernde oder regelnde Ein-
gang (20, 120) aus der Gruppe, die besteht aus ei-
nem elektrischen Signal, einem pneumatischen Si-
gnal, einem mechanischen Signal oder Kombinati-
onen hiervon, gewahlt ist.

Steuer- oder Regelsystem (10, 100) nach Anspruch
1, wobei der zweite steuernde oder regelnde Ein-
gang (20, 120) auf Basis selektierter steuernderoder
regelnder Logik automatisch das beschrankende
Ventil (16, 38, 40, 114) betatigt.

Steuer- oder Regelsystem (10, 100) nach Anspruch
1, wobei das beschrankende Ventil (16, 38, 40, 114)
separat von dem Steuer- oder Regelventil (14, 34,
36, 112) ausgebildet ist.

Steuer- oder Regelsystem (10, 100) nach Anspruch
1, wobei das beschrankende Ventil (16, 38, 40, 114)
integral mit dem Steuer- oder Regelventil (14, 34,
36, 112) ausgebildet ist.

Steuer- oder Regelsystem flr eine Luftfederung (10,
100) nach Anspruch 1, wobei das beschrankende
Ventil (16, 38, 40, 114) integral mit dem fluidischen
Balg (18, 42, 44, 116, 118) ausgebildet ist.

Verfahren zur Minimierung eines Luftverlusts in ei-
nem Steuer- oder Regelsystem (10, 100) fur ein
Fahrzeug mit den Verfahrensschritten:

Koppeln eines Anschlusses (13, 113) eines
Steuer- oder Regelventil (14, 34, 36, 112) flr
einen fluidischen Balg mit einem fluidischen
Balg (18, 42, 44, 116, 118);

Messen eines ersten Parameters;

Erzeugen eines ersten steuernden oder regeln-
den Eingangs (20, 120) auf Basis des ersten
Parameters zur Betatigung des Steuer- oder
Regelventils (14, 34, 36, 112);

dadurch gekennzeichnet, dass das Verfahren
die folgenden Verfahrensschritte aufweist:

Koppeln einer Quelle fir Druckluft (12, 32,
110) mit einem beschréankenden Ventil (16,
38, 40, 114);

Koppeln des beschrankenden Ventils (16,
38, 40, 114) mit einem Einlassanschluss
(11, 31, 37, 111) des Steuer- oder Regel-
ventils (14, 34, 36, 112);

Erzeugen eines zweiten steuernden oder
regelnden Eingangs (20, 120) auf Basis ei-
nes zweiten Parameters zur Steuerung
oder Regelung des beschréankenden Ven-
tils (16, 38, 40, 114), wobei der zweite Pa-
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rameter von dem ersten Parameter ab-
weicht;

Beaufschlagen des beschrankendes Ven-
tils (16, 18, 40, 114) mit dem zweiten steu-
ernden oder regelnden Eingang (20, 120);
und

selektives Betéatigen des beschrankenden
Ventils (16, 38, 40, 114) entsprechend dem
zweiten steuernden oder regelnden Ein-
gang (20, 120) derart, dass ein Cycling des
Steuer- oder Regelsystems (10, 100) in
Form einer alternierenden Entliftung und
Einfuhrung von Luft minimiert wird durch
Unterbrechung der fluidischen Kopplung
von Druckluft aus der Quelle der Druckluft
(12, 32, 110) mit dem Steuer- oder Regel-
ventil (14, 34, 36, 112).

Verfahren nach Anspruch 8, wobei der zweite Para-
meter aus der Gruppe, die besteht aus einem Anti-
blockier-Bremssystem, einem Traktions-Steuer-
oder -Regelsystem, einem elektronischen Brems-
system, Bewegungssensoren, einer betatigbaren
Eingabe, einer Zeitmessung oder eine Kombinatio-
nen hiervon, gewahlt wird.

Verfahren nach Anspruch 8, wobei der zweite steu-
ernde oder regelnde Eingang (20) aus der Gruppe,
die besteht aus einem elektrischen Signal, einem
pneumatischen Signal, einem mechanischen Signal
oder Kombinationen der vorgenannten Signale, ge-
wahlt ist.

Steuer- oder Regelsystem (10, 100) fur eine Luftfe-
derung eines Fahrzeugs mit:

einem Niveauregelventil (14, 34, 36, 112) mit
einem Einlassanschluss (11, 31, 37, 111) fur
Luft, der mit einer Quelle fur Druckluft (12, 32,
110) verbunden ist, einem druckentlastenden
Anschluss (15, 35, 41, 115), der mit der Atmos-
phare verbunden ist, und einem Anschluss (13,
113) fur eine Luftfeder, der mit einer Luftfeder
(18,42, 44, 116, 118) verbunden ist, wobei das
Niveauregelventil (14, 34, 36, 112) betatigbarist
zur selektiven Kopplung des Einlassanschlus-
ses (11, 31,37, 111) fur Luft mit dem Anschluss
(13, 113) fir die Luftfeder, des druckentlasten-
den Anschlusses (15, 35, 41, 115) mit dem An-
schluss (13, 113) fur die Luftfeder oder zur Her-
beiflihrung einer neutralen Position, in der der
Einlassanschluss (11, 31, 37, 111) fur Luft, der
Anschluss (13, 113) fur die Luftfeder und der
druckentlastende Anschluss (15, 35, 41, 115)
voneinander getrennt sind, wobei das Niveau-
regelventil (14, 34, 36, 112) gesteuert oder ge-
regelt wird durch ein Korrektursignal, welches
mit einem ersten Fahrzeugsystemparameter
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entsprechend einer gemessenen Fahrzeugho-
he (60) korreliert oder diesem entspricht;
dadurch gekennzeichnet, dass das Luftfeder-
system (10, 100) aufweist

ein beschrankendes Ventil (16, 38, 40, 114) fur
Luft, welches mitdem Niveauregelventil (14, 34,
36, 112) gekoppelt ist zur selektiven Beschran-
kung des Flusses von Druckluft zu der Luftfeder
(18, 42, 44, 116, 118) derart, dass Luftverluste
in dem Steuer- oder Regelsystem (10, 100) der
Luftfederung infolge eines Cyclings des Steuer-
oder Regelsystems (10, 100) fir die Luftfede-
rung in Form eines alternierenden Entliftens
und Einflihrens von Luft minimiert sind; und
ein steuerndes oder regelndes Signal (20, 120)
zur Steuerung oder Regelung des beschranken-
den Ventils (16, 38, 40, 114), wobei das steu-
ernde oder regelnde Signal (20, 120) mit dem
zweiten Fahrzeugsystemparameter, der von
dem ersten Fahrzeugsystemparameter ab-
weicht, korreliert oder diesem entspricht.

Steuer- oder Regelsystem (10, 100) fir eine Luftfe-
derung nach Anspruch 11, wobei der erste Fahr-
zeugsystemparameter mit einer gemessenen Fahr-
zeughohe (60) korreliert oder dieser entspricht.

Steuer- oder Regelsystem (10, 100) fUr eine Luftfe-
derung nach Anspruch 11, wobei das beschranken-
de Ventil (16, 38, 40, 114) zwischen die Quelle der
Druckluft (12, 32, 110) und das Niveauregelventil
(14, 34, 36, 112) gekoppelt ist.

Steuer- oder Regelsystem (10, 100) fir eine Luftfe-
derung nach Anspruch 11, wobei der zweite Fahr-
zeugsystemparameter aus der Gruppe, die aus ei-
nem Antiblockier-Bremssystem, einem Traktions-
Steuer- oder -Regelsystem, einem elektronischen
Bremssystem, Bewegungssensoren, einer Eingabe
des Bedieners, einer Zeitmessung oder Kombinati-
onen hiervon besteht, gewahlt wird.

Steuer- oder Regelsystem (10, 100) fUr eine Luftfe-
derung nach Anspruch 11, wobeidas steuernde oder
regelnde Signal aus der Gruppe, die aus einem elek-
trischen Signal, einem pneumatischen Signal, einem
mechanischen Signal oder Kombinationen hiervon
besteht, gewahlt wird.

Steuer- oder Regelsystem (10, 100) fUr eine Luftfe-
derung nach Anspruch 11, wobeidas steuernde oder
regelnde Signal automatisch das beschrankende
Ventil (16, 38, 40, 114) betatigt auf Basis einer aus-
gewahlten steuernden oder regelnden Logik.
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Revendications

Systéeme de régulation de fluide (10,

comprenant :

100)

une source de fluide (12, 32, 110) ;

un sac afluide (18, 42, 44, 116, 118) pour rece-
voir du fluide a l'intérieur ;

une vanne de régulation (14, 34, 36, 112) ayant
un orificed’entrée (11,31, 37, 111) pour recevoir
le fluide de la source de fluide (12, 32, 110), un
orifice d’évacuation (15, 35, 41, 115) pour éva-
cuer le fluide du sac a fluide (12, 32, 110) et un
orifice de sac a fluide (13, 113) relié au sac a
fluide (12, 32, 110), ladite vanne de régulation
(14, 34, 36, 112) servant a assurer un couplage
sélectif entre : I'orifice d’entrée (11, 31, 37, 111)
etlorifice dusacafluide (13, 113), 'orifice d’éva-
cuation (15, 35, 41, 115) et I'orifice du sac a flui-
de (13, 113), ou une position neutre ol l'orifice
d’entrée (11, 31,37, 111), l'orifice du sac afluide
(13, 113) et l'orifice d’évacuation (15, 35, 41,
115) sont isolés les uns des autres ;

une premiére entrée de commande (20, 120)
pour commander ladite vanne de régulation (14,
34,36, 112), ladite premiere entrée de comman-
de (20, 120) étant basée sur un premier para-
meétre, dans lequel ledit premier paramétre com-
prend une hauteur de véhicule mesurée (60) ;
caractérisé en ce que le systéme de régulation
de fluide (10, 100) comprend

une vanne de restriction (16, 38, 40, 114) cou-
plée fluidiguement a ladite vanne de régulation
(14, 34, 36, 112) et servant a ouvrir et fermer
sélectivement la communication fluidique vers
ladite source de fluide (12, 32, 110) ;

une seconde entrée de commande (20, 120)
pour commander ladite vanne de restriction (16,
38,40, 114), ladite seconde entrée de comman-
de (20, 120) étant basée sur un second para-
meétre, ledit second paramétre étant différentdu-
dit premier parameétre ;

dans lequel ladite vanne de restriction (16, 38,
40, 114) est soit située entre ladite vanne de
régulation (14, 34, 36, 112) et ledit sac a fluide
(18, 42, 44, 116, 118), ledit second paramétre
étant choisi pour commander ladite vanne de
restriction (16, 38, 40, 114) de telle sorte que le
cycle du systéme de régulation (10, 100) sous
forme d’évacuation d’air et d’introduction d’air
en alternance est réduit au minimum en restrei-
gnant la communication fluidique entre ladite
vanne de régulation (14, 34, 36, 112) et ledit sac
a fluide (18, 42, 44, 116, 118),

soit insérée entre ladite source de fluide (12, 32,
110) et ladite vanne de régulation (14, 34, 36,
112), ledit second parameétre étant choisi pour
commander ladite vanne de restriction (16, 38,



23

40, 114) de telle sorte que le cycle du systeme
de régulation (10, 100) sous forme d’évacuation
d’air et d’introduction d’air en alternance est ré-
duit au minimum en débranchant le raccord hy-
draulique du fluide de ladite source de fluide (12,
32, 110) vers ladite vanne de régulation (14, 34,
36, 112).

Systéme de régulation (10, 100) selon la revendica-
tion 1, dans lequel le second parametre est choisi
dans le groupe constitué par : un systéeme de freina-
ge antiblocage, un systéme d’antipatinage a I'accé-
lération, un systéme de freinage électronique, de
capteurs de mouvement, une entrée d’opérateur,
une mesure de temps ou des combinaisons de ceux-
ci.

Systéme de régulation (10, 100) selon la revendica-
tion 1, dans lequel ladite seconde entrée de com-
mande (20, 120) est choisie dans le groupe constitué
par : un signal électrique, un signal pneumatique, un
signal mécanique ou des combinaisons de ceux-ci.

Systéme de régulation (10, 100) selon la revendica-
tion 1, dans lequel ladite seconde entrée de com-
mande (20, 120) actionne automatiquement ladite
vanne de restriction (16, 38, 40, 114) sur la base de
la logique de commande choisie.

Systéme de régulation (10, 100) selon la revendica-
tion 1, dans lequel ladite vanne de restriction (16,
38, 40, 114) est séparée de ladite vanne de régula-
tion (14, 34, 36, 112).

Systéme de régulation (10, 100) selon la revendica-
tion 1, dans lequel ladite vanne de restriction (16,
38, 40, 114) est solidaire de ladite vanne de régula-
tion (14, 34, 36, 112).

Systéme de régulation de suspension pneumatique
(10, 100) selon la revendication 1, dans lequel ladite
vanne de restriction (16, 38, 40, 114) est solidaire
dudit sac a fluide (18, 42, 44, 116, 118).

Procédé pour réduire a un minimum la perte d’air
dans un systéme de régulation (10, 100) pour un
véhicule comprenant les étapes suivantes :

le couplage d’un orifice de sac afluide (13, 113)
d’une vanne de régulation (14, 34, 36, 112) a un
sac a fluide (18, 42, 44, 116, 118) ;

la mesure d’'un premier paramétre ;

la génération d’'une premiére entrée de com-
mande (20, 120) basée sur le premier paramétre
de fonctionnement de la vanne de régulation
(14, 34, 36, 112) ;

caractérisé en ce que le procédé comprend les
étapes suivantes :
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le couplage d’une source d’air sous pres-
sion (12, 32, 110) a une vanne de restriction
(16, 38, 40, 114) ;

le couplage de la vanne de restriction (16,
38, 40, 114) a un orifice d’entrée (11, 31,
37, 111) de la vanne de régulation (14, 34,
36, 112) ;

la génération d’'une seconde entrée de com-
mande (20, 120) basée sur un second pa-
rametre pour commander la vanne de res-
triction (16, 38, 40, 114), le second parame-
tre étant différent dudit premier paramétre ;
I'application de la seconde entrée de com-
mande (20, 120) a la vanne de restriction
(16, 38, 40, 114) ; et

'actionnement sélectif de la vanne de res-
triction (16, 38, 40, 114) selon la seconde
entrée de commande (20, 120) de telle sorte
que le cycle du systéme de régulation (10,
100) sous forme d’évacuation d’air et d’in-
troduction d’air en alternance est réduit au
minimum en débranchant le raccord hy-
draulique de l'air sous pression de ladite
source d’air sous pression (12, 32, 110) a
ladite vanne de réglage (14, 34, 36, 112).

Procédé selon la revendication 8, dans lequel le se-
cond parameétre est choisi dans le groupe constitué
par : un systéme de freinage antiblocage, un systé-
me d’antipatinage a I'accélération, un systéme de
freinage électronique, des capteurs de mouvement,
une entrée d'opérateur, une mesure de temps ou
des combinaisons de ceux-ci.

Procédé selon la revendication 8, dans lequel la se-
conde entrée de commande (20, 120) est choisie
dans le groupe constitué par : un signal électrique,
un signal pneumatique, un signal mécanique ou des
combinaisons de ceux-ci.

Systéme de régulation de suspension pneumatique
(10, 100) pour un véhicule comprenant :

une vanne de réglage de hauteur (14, 34, 36,
112) ayant un orifice d’entrée d’air (11, 31, 37,
111) branché a une source d’air sous pression
(12, 32, 110), un orifice d’évacuation (15, 35,
41, 115) relié a 'atmosphére et un orifice deres-
sort pneumatique (13, 113) relié a un ressort
pneumatique (18,42,44,116, 118), ladite vanne
de réglage de hauteur (14, 34, 36, 112) servant
a assurer un couplage sélectif entre I'orifice
d’entrée d’air (11, 31, 37, 111) et l'orifice de res-
sort pneumatique (13, 113), lorifice d’évacua-
tion (15, 35, 41, 115) et I'orifice de ressort pneu-
matique (13, 113), ou une position neutre ou
I'orifice d’entrée d’air (11, 31, 37, 111), l'orifice
de ressort pneumatique (13, 113) et lorifice
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13.

14.

15.

16.
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d’évacuation (15, 35, 41, 115) sont isolés les
uns des autres, ladite vanne de réglage de hau-
teur (14, 34, 36, 112) étant commandée par un
signal de correction correspondant a une hau-
teur de véhicule mesurée a I'aide d’un premier
parametre de systéme de véhicule (60) ;
caractérisé en ce que le systéme de suspen-
sion pneumatique (10, 100) comprend

une vanne de restriction d’air (16, 38, 40, 114)
couplée a la vanne de réglage de hauteur (14,
34, 36, 112) pour restreindre sélectivement le
flux d’air sous pression en direction du ressort
pneumatique (18,42,44,116, 118) de telle sorte
que les pertes d’air dans le systéme de régula-
tion de suspension d’air (10, 100) dues au cycle
du systéme de régulation de suspension pneu-
matique (10, 100) sous forme d’évacuation d’air
et d’introduction d’air en alternance sont rédui-
tes au minimum ; et

un signalde commande (20, 120) pourcomman-
der ladite vanne de restriction d’air (16, 38, 40,
114), ledit signal de commande (20, 120) cor-
respondant a un second parameétre de systeme
de véhicule qui est différent du premier parameé-
tre de systéme de véhicule.

Systéme de régulation de suspension d’air (10, 100)
selon la revendication 11, dans lequel le premier pa-
rametre de systéme de véhicule correspond a une
hauteur de véhicule mesurée (60).

Systéme de régulation de suspension d’air (10, 100)
selon la revendication 11, dans lequel ladite vanne
derestriction d’air (16, 38, 40, 114) est couplée entre
ladite source d’air sous pression (12, 32, 110) et la-
dite vanne de réglage de hauteur (14, 34, 36, 112).

Systéme de régulation de suspension d’air (10, 100)
selon larevendication 11, dans lequel le second pa-
rametre de systéme de véhicule est choisi dans le
groupe constitué par : un systéme de freinage anti-
blocage, un systéme d’antipatinage a 'accélération,
un systéme de freinage électronique, des capteurs
de mouvement, une entrée d’opérateur, une mesure
de temps ou des combinaisons de ceux-ci.

Systéme de régulation de suspension d’air (10, 100)
selon la revendication 11, dans lequel le signal de
commande est choisi dans le groupe constitué par :
un signal électrique, un signal pneumatique, un si-
gnal mécanique ou des combinaisons de ceux-ci.

Systéme de régulation de suspension d’air (10, 100)
selon la revendication 11, dans lequel ledit signal de
commande actionne automatiquement ladite vanne
de restriction d’air (16, 38, 40, 114) sur la base de
la logique de commande choisie.
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TIIETIMK (EP 1 805 847
Szabadalmi igénypontak

1. Kéregaramidst szabalyozd rendszer (10,100), amely tarialmaz:

kGzeglorrdst {12, 32, 110)

egy kKdzegzsakol (18, 42, 44, 118, 118) a kdrey befogadaséra;

egy vezerid szelepet (14, 34, 36, 112} agy bemeneti csatlskozdval (11, 31, 37, 111} a
kbzag felvélelére a kozegforrashbdt {12, 32, 110), egy leerssztd coatiakozdval (15, 35,
41, 118} a kbzey lesreszldsére o kiizegzsdkbol (12, 32, 110) ez egy, &
kzegezsdkhoz {12, 32, 110) csatlakoziatott kdregasak ceatiakozdval (13, 113),

ahol 8 vezedd szelep (14, 34, 36, 113) mikddistésével valaszthatdan dtkapcsolhatd:
a bemenetl coatiakozd (11, 31, 87, 111) ¢35 3 kdzegzsak osatlakozd (13, 113) kdxbtt,
8 leeresztd coatlakoxd {18, 35, 41, 115) s a kdregrsdk coatlakozd {(13,113) kdzdt,
vagy egy semieges alldsba, shol a bemenet csatlakozs (11, 31, 37, 111), &
kizegeaak csatlakozd (13, 113) és a learesstd ceatlakozd (15, 35, 41, 115 ol van
valasziva egymastdl;

gy alsd vezérd bemenetet (20, 120) a vezérid szelep (14, 34, 38, 113} veréridsére,
amelyndl az elsé vezerd bemenst (20, 120) egy elsd parameéteren alapul, ahol az
glsd paramdter g [armd mént magassags 80}

azzal jellemezve, hogy s kizegaramiast szabalyozd rendszer (10, 100) tartelmaz

a varénd szelepher (14,34,36,112) kbzegdramiast biztositd modon csatlakozd
koridtozo szelepst (18, 38, 40, 114), amely mikadése kizhen valassthatdan nyitia
vagy 2é&ria a kbzegatvezsatd kapesolatat & kdzegforrdssal (12, 32, 110}

2gy masodik vezérnid bemenetel (20, 120}, a korldiozd szelep (18, 38, 40, 114}
vezéridsére, ahal a masodik vezérld bemenet (20, 120} egy masodik paramstersn
alapul, ahol @ masodik paramster kiidnbozik az eisd paramétertdl;

ahol a korlalozo szelep (16, 38, 40, 114}

avezarld szelep {14, 34, 38, 112) &5 8 kdzegesadk {18, 42, 44, 116, 118) kdzdt
{aldihaty, shol a mdsodik paramster van kivilasstva g korldlozd szelep (18, 38, 44,
114} vazériéséra dgy, hogy a szabélyord rendszemné! {10,100} a levegl kiereszids
&s levegd bevitel ciklikus valtozdsa minimalizall a vezénid szelep {14, 34, 38, 112) s
3 kbzegzsdk {18, 42, 44, 118, 118) kizdli kbzegdramias korldlozdsaval,
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vagy a kizegforras (12, 32, 110) és a vezérdd szelep (14, 34, 36, 112) kozitt van
sthelyesve, shol a masodik paraméter van kivdlasziva g kordatoxd szelep {186, 38, 40,
114} vazsrigsdre tgy, hogy a szabdlyozd rendszems! (10,100) a lewagd kisressids
&s lavend bevite! cildilus valtozasa minimalizalt a kézeglorrastdl {12, 32, 110 a
vez&rld srelep (14, 34, 38, 112) fold rdnyuld kdzegdramisds seétkapcsolass altal.

2. Az 1. igenypont szerintl szabalyozd rendszer {10, 1003, amelynél 3 masodik
paraméter a biokknlasgatld fdkrendszert, vontatasszabalyozast, slekironikus
fekrendszart, mozgasérzékeldd, beavatkozd bemenetet, iddmérdt vagy ezek
kembindcidiat tartalmazd csoporihdl van kivalasziva,

3. Az 1. igénypont szerintl szabalyozd rendszer (10,100} smelyndl 8 masodik
vezerd bamenet (20, 120} elekiromos jelet, pneumatikus jelel, mechanikal jelel vagy
azek kombinscidiat tarialimazd csaportbdl van kivalasziva.

4, Az 1, igénypont szerinti szabdlyosd rendszer {10,100), amelynél a masadik
vezérd bemenet (20,120} automatikusan mikddisti a korlalozd szelepet (16, 38, 40,
114} & kivélaszioft vezdrld logika alapisn.

8. Az 1. igénypont szerintl szabalyozd rendszer {10,100}, amelyndl a koddtozd
szelep (18, 38, 40, 114) ol van kildnitve 3 vezérld szeleptdl (14, 34, 36, 112).

8. Az 1. igénypont szerintl szabilyord randszer (10,100}, amalynsl a korlslozs
szelep (16, 38, 40, 114) a vezérld szeleppel (14, 34, 38, 112) sgybedpitve van
kKialakitva,

7. Az 1, igénypont szerintl Isgrugos felfliggesziés szabalyozd rendszer (10,1003,
amalynél a korldtozd szelep (18, 38, 40, 114) & kiizegzeakkal (18, 42, 44, 118, 118}
sgybedpitve van kialakitva,

8. Eliaras levagd vesrisség minimalizalasdra gy szabalyozd rendszerben
{10,100} drmivek szdmara, amely a kdvatkezd lepéseket lariglmazza:
egy vererid szelep {14, 34, 38, 113) kdzegzsdk ceatiakozdiat (13, 113}
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Geszekapesoliuk o kzegzsakkal (18, 42, 44, 116, 118);

magmériink egy elsd paramétert;

kepezink egy slsd vezérd bemenelst (20, 120) az elsd paraméter alapién, a verénd
szelep (14, 34, 38, 113) mikodistésére;

azzal jellemezve, hogy az sljgrds a kdvetkezd dpdseket tarlaimarex;

Gsszekdik o tWinyomasos levegdlorrast (12, 32, 110) sgy koridtozd sseleppst (18,
38, 40, 114);

dsszekdStiik 3 korlatozd szelepst (16, 38, 40, 114) a vezérld szelep (14, 34, 38, 112)
bemensti csatiakozdjdval (11, 31, 37, 111}

képeziink sgy masodik vezérld bemensate! (20,120} 2 misodik paraméter alapian, a
korlgtozo szelep {18, 38, 40, 114) vezdrissérs, ahol & masadik paraméter kildnhézik
az sisd paramterntdl;

a rdsodik verdrd bemenetet (20,120} a korldtozd seelepherz (18,38,40,114)
vezetiuk; és

a masodik paraméter alapjan valaszthatGan Ggy mikodtetjik a korldtozd szelepet
{18, 38, 40, 114) hogy 2 szabdlyozd rendszemél (10,100} s levegd Keresrids &
ivegd bevitel ciklikus véltordsa minimalizalt a tiinyomasos levegdforrastal (12, 32,
110} a vezérld szelep (14, 34, 38, 112) feld irdnyuld tilnyomasos levegd
kzegaramiasanak seétkaposolisa altal,

g, A 8. igénypont szerintl eljdras, amelyndl a masodik paraméter a blokkolgsgatis
fekrendszert, vontatésszabsalyozast, elekironikus fékrendszert, mozgdséreékelét,
beavatkozd bemenetel, idémérést vagy ezek kombinacidial tartaimazd csoportbdl
van kivalasztva,

10, AR igénypont szerintl slidras, amelyndl a masodik vezénd bameneat (20, 120)
elakdromos jelst, pneumatikus jelet, mechanikal jelet vagy ezek kombindcidiat
tartaimazd ceoporthd! van kivalasziva,

11, Légrugds felfliggesziés szabdlyozd rendszer {10,100) egy jarmii szamdra,
amely farisimax:

agy magassag vezend szelepet (14, 34, 36, 112) egy tinyomasos levegdforrashoz
{12, 32, 11} kOO bermeneti levegd ceatlakozdval (11, 31, 37, 111), syy légkdrhdz
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csatiakozd lesresztd coatiakozdval (18, 38, 41, 115) és egy légrugdhoz (18, 42, 44,
116, 118) csatiakozd legrugd csatlakozdval (13, 113},

ahol & magassag veénd szolep {14, 34, 38, 112) miikddése kézben valaszthatdan
atkaposolhaid o levegd bemenet! csatiakozd (11, 31, 37, 111) &8 Bgrugd csatlakozd
{13,113} kQzdtt, valamind a leeresztd caatlakord (15, 35, 41, 115) és a légrugd
csatlakozo (13, 113} kbdzdt, vagy egy semleges alldsba, ahol 2 levegd bemenetl
csatlakaozd (11, 31, 37, 111) a légrugd ceatlakozd {13,113) &s a lseresztd csatlakozd
{15, 35, 41, 115} el van valasziva sgymasidl,

tovabba ahol 8 magassdy vezdild szelepet {14, 34, 38, 112) sgy korrekeids jef vezddl
agy elsd @l rendszer parameter, 8 meért j@rmimagassag (60) alapian;

azzal jellemezve, hogy 8 légrugds felfiiggeszié rendszer (10,100} tardalimaz

a magassag vezérld szelephez (14, 34,36, 112} csallakozd levegd korldtozé szelepet
{18, 38, 40, 114} amely vélaszthatoan korldtozza 8 tiinyomadsos levegd dramidséat a
tegrugdhoz (18, 42, 44, 116, 118} tgy, bouy a légrugds felfliggeszids szabdlyozd
rercdezarnat {10, 100) o levegd learessids és a levegd beverelés valtakozd
clidusahd! adddd levegd veszieséy a Idgrugds felfigoesziés stabalvozd rendszerben
{10, 100} minimalizalt; és

egy vezard jalat (20,120}, 2 levegd korlatozd szelap (18, 38, 40, 114) vezéridsérs,
ahol 8 vezérd jol (20,120} meglelel a masodik jarmi rendszer paraméternek, amely
kitidnbézik az olsd jarmi rendsszer paramétantsl,

2. A 11 igénypont szerintl iégrugds felfiggesziés szabalyozd rendszer (10,100},
amelynel az elsd jarmd rendszer paramstar megfelel az autd mért magassaganak
{60).

130 AT igénypont szerintl légrugds felfiliguestids szabdlyozd rendszer (10,100},
amalyndl a levegd kordtozd szelep (18, 38, 40, 114) a Winvomasos levegdfords (12,
32, 110} &5 a magassag verdrld srelep (14, 34, 38, 112) kdzé van beikiatva.

4. Az 11 lgénypont szerintl légrugos felfliggeszids seabdlyord rendszer {10,
100}, amelynél a masodik paraméter a blokkoldsgatld fékrendszert,
vontatasszabalyozast, elekirontkus fékrandszert, mozgasérzékealdt, beavatkozd
bamenstat, idimérdst vagy ezek kombinacidjat tartalimazs csoporthdl van



Kivalasziva.

15, A 11, igénypont szerintl légrugds felfliggesziés szabalyozd rendszer (10, 100)
amelynel & masodik vezérld jol slektromos jelet, pnaumatikus jelet, mechanikai jalat
vagy srek kambinacidjal tartalmazd csoporthd! van kivalasztva.

0 AL énypont szednt sza%séiyazé rendszer (10, 100}, amelyné! a vezérid il
automatikusan mikodiet 8 levegd korldlozd szelepet (18, 38, 40, 114) s kivélasziott
vezénid logika alapian,
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