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that provides selective fluid

communication between the manifold and the atmosphere. The microprocessor is further connected to a pressure valve that provides
selective fluid communication between the manifold and a pump. Initially, the magnitude of the pressure in each of the bladders is
sampled, measured, and stored by the electronic control system. Then, the measured pressure readings from the bladders are compared
with respective target values and, in response to that comparison, are designated as being either (1) Too Low, (2) Too High, or (3)
Within Limits. The bladders that have been identified as being Too Low are inflated until they have achieved their respective target
values, and the bladders that have been identified as being Too High are deflated until they have achieved their respective target values.
Lastly, the electronic control system is placed an inactive mode, wherein no action occurs for a predetermined length of time. When the
predetermined length of time expires, the algorithm branches back to the first routine discussed above, wherein this cycle is repeated.
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TITLE

ELECTRONIC CONTROL SYSTEM FOR
A VARIABLE SUPPORT MECHANISM

BACKGROUND OF THE INVENTION

This invention relates in general to support mechanisms, such as seats or beds,
upon which some or all of a human body can be comfortably supported. More
specifically, this invention relates to an improved structure for a variable support
mechanism including a plurality of pneumatic bladders and an electronic control
system for controlling the inflation and deflation of such bladders so as to comfortably
support the body of a person on a support surface.

Generally speaking, a support mechanism is a device that includes a support
surface adapted to engage and provide support for some or all of a human body. Ina
fixed support mechanism, the support surface is generally fixed in size and shape,
deforming only as a result of forces being applied thereto. A wide variety of fixed
support mechanisms are known in the art, including conventional seats and beds.
However, a number of other fixed support mechanisms having support surfaces are
known in the art, such as bandages, braces, and the like. It is known that when a
portion of a human body contacts a support surface for an extended period of time,
several undesirable effects can occur. These undesirable effects can range from minor
muscle aches and fatigue to more severe discomforts. In the past, the solution to this
problem involved human intervention to vary the position of the body of the person
relative to the support surface.

More recently, a variety of support mechanisms have been developed having
support surfaces that can be varied in shape or size provide an increased level of
comfort to the person supported thereon. Such variable support mechanisms are
commonly found, for example, in vehicular seat assemblies. In such vehicular seat
assemblies, it is known to provide a plurality of pneumatic bladders at predetermined

locations so as to individually support the thigh, ischial, and lumbar regions of the
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user. The variable support mechanism in such a vehicular seat assembly further
includes a pump and one or more valves for selectively increasing or decreasing the
amount of air contained within each or all of the bladders. By selectively inflating and
deflating these bladders, the shape and size of the support surface can be quickly and
easily customized in accordance with the body shape of the user. Such a device has
been found to significantly increase the overall comfort to the user.

In the past, inflation and deflation of the bladders were performed manually by
the user. Typically, this was accomplished by providing one or more electrical
switches that controlled the operations of the pump and the valves. By properly
manipulating the switches, the user could cause the bladders to be inflated and deflated
as desired. Although these systems were effective, they were reliant upon manual
manipulation and control by the user to effect adjustments. More recently, electronic
control systems have been incorporated into these variable support mechanisms to
permit the inflation and deflation of the bladders to occur automatically in response to
predetermined sensed conditions. However, the cost and complexity of known
variable support mechanisms and their associated electronic control systems have been
found to be relatively high. Thus, it would be desirable to provide an improved
structure for a variable support mechanism including a plurality of pneumatic bladders
and an electronic control system for controlling the inflation and deflation of such

bladders so as to comfortably support the body of a person on a support surface.

SUMMARY OF THE INVENTION

This invention relates to an improved structure for a variable support
mechanism including a plurality of pneumatic bladders and an electronic control
system for controlling the inflation and deflation of such bladders so as to comfortably
support the body of a person on a support surface. Each of the bladders communicates
through a solenoid operated valve with a common manifold. The operations of the
solenoid operated valves are individually controlled by a microprocessor. A pressure
sensor communicates with the manifold and generates electrical signals that is

representative of the magnitude of the fluid pressure in the manifold to the
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microprocessor. The microprocessor is also connected to a solenoid operated vent
valve that provides selective fluid communication between the manifold and the
atmosphere. The microprocessor is further connected to a solenoid operated pressure
valve that provides selective fluid communication between the manifold and a pump.
An algorithm for controlling the operation of the electronic control system begins with
an initial routine wherein the magnitude of the pressure in each of the bladders is
sampled, measured, and stored by the electronic control system. Then, the algorithm
enters a second routine wherein the measured pressure readings from the bladders are
compared with respective target values and, in response to that comparison, are
designated as being either (1) Too Low, (2) Too High, or (3) Within Limits. In a third
routine of the algorithm, the bladders that have been identified as being Too Low are
inflated until they have achieved their respective target values. Similarly, in a fourth
routine of the algorithm, the bladders that have been identified as being Too High are
deflated until they have achieved their respective target values. In a final routine of
the algorithm, the electronic control system is placed an inactive mode, wherein no
action occurs for a predetermined length of time. When the predetermined length of
time expires, the algorithm branches back to the first routine discussed above, wherein
this cycle is repeated.

Various objects and advantages of this invention will become apparent to those
skilled in the art from the following detailed description of the preferred embodiment,

when read in light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of a vehicular seat assembly including a variable
support mechanism and electronic control system in accordance with this invention.
Fig. 2 is a schematic block diagram of an electronic control system for
controlling the inflation and deflation of the variable support mechanism illustrated in
Fig. 1.
Fig. 3 is a simplified flow chart of an algorithm for controlling the operation of

the electronic control system illustrated in Fig. 2.
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Fig. 4 is a detailed flow chart of the steps involved in a first routine of the
algorithm illustrated in Fig. 3.

Fig. 5 is a detailed flow chart of the steps involved in a second routine of the
algorithm illustrated in Fig. 3.

Fig. 6 is a detailed flow chart of the steps involved in a third routine of the
algorithm illustrated in Fig. 3.

Fig. 7 is a detailed flow chart of the steps involved in a fourth routine of the

algorithm illustrated in Fig. 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings, there is illustrated in Fig. 1 a perspective view
of a vehicular seat assembly, indicated generally at 10, including a variable support
mechanism and electronic control system in accordance with this invention. Although
this invention will be described in the context of the illustrated vehicular seat assembly
10, it will be appreciated that this invention may be used in conjunction with any
known variable support mechanism. The seat assembly 10 includes a seat portion 11
and a back portion 12. A plurality of pneumatic bladders 20 through 30 are provided
within the seat portion 11 and the back portion 12 of the seat assembly 10. In the
illustrated embodiment, the bladder 20 is provide to support the upper back region of a
user, the bladders 21, 22, and 23 are provided to support the central lumbar region of
the user, the bladders 24 and 25 are provided to support the lateral lumbar regions of
the user, the bladder 26 is provided to support the ischial region of the user, the
bladders 27 and 28 are provided to support the central thigh regions of the user, and
the bladders 29 and 30 are provided to support the lateral thigh regions of the user.
This invention contemplates that a greater or lesser number of such bladders 20
through 30 may be provided in the support mechanism, and that the locations of such
bladders 20 through 30 within the seat assembly 10 may be varied as desired.
Although this invention will be described and illustrated in the context of pneumatic
bladders 20 through 30, it will be appreciated that this invention may be practiced

using other well known fluid operated actuators or similar structures.
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Fig. 2 is a schematic block diagram of an electronic control system, indicated
generally at 40, for automatically controlling the inflation and deflation of the bladders
20 through 30 so as to comfortably support the body of a person on the variable
support mechanism provided in the seat assembly 10. For the sake of simplicity, not
all of the bladder 20 through 30 are illustrated in Fig. 2. Nonetheless, it will be
appreciated that the non-illustrated bladders can be structured and operated in the same
manner as the illustrated bladders. Each of the bladders 20 through 30 communicates
through a solenoid operated valve 20a through 30a, respectively, with a common
manifold 41. Each of the solenoid operated valves 20a through 30a shown in Fig. 2 is
illustrated in a closed position, wherein fluid communication is prevented between
each of the bladders 20 through 30 and the manifold 41. However, each of the
solenoid operated valves 20a through 30a can be moved to an opened position,
wherein fluid communication is permitted between each of the bladders 20 through 30
and the manifold 41. If desired, the solenoid operated valves 20a through 30a can be
connected mounted together in side-by-side fashion to function in the aggregate as the
manifold 41.

The operations of the solenoid operated valves 20a through 30a are individually
controlled by an electronic controller, such as a microprocessor 42. The
microprocessor 42 is, of itself, conventional in the art and may be embodied as any
general purpose control device that is responsive to one or more input signals for
generating one or more output signals to control the operation of the electronic control
system 40 in a desired manner. The manner of operation of the microprocessor 42 will
be explained in detail below. A pressure sensor 43 communicates with the manifold
41 and is connected with the microprocessor 42. The pressure sensor 43 is
conventional in the art and is adapted to generate an electrical signal that is
representative of the magnitude of the fluid pressure in the manifold 41 to the
microprocessor 41.

The microprocessor 42 is also connected to a solenoid operated vent valve 44.
The vent valve 44 provides selective fluid communication between the manifold 41

and the atmosphere. The vent valve 44 shown in Fig. 2 is illustrated in a closed
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position, wherein fluid communication is prevented between the manifold 41 and the
atmosphere. However, the vent valve 44 can be moved to an opened position, wherein
fluid communication is permitted between the manifold 41 and the atmosphere.

The microprocessor 42 is further connected to a solenoid operated pressure
valve 45. The pressure valve 45 provides selective fluid communication between the
manifold 41 and a pump 46. The pressure valve 45 shown in Fig. 2 is illustrated in a
closed position, wherein fluid communication is prevented between the manifold 41
and the pump 46. However, the pressure valve 45 can be moved to an opened
position, wherein fluid communication is permitted between the manifold 41 and the
pump 46. The operation of the pump 46 is also controlled by the microprocessor 42.

Lastly, one or more input devices 47 may be connected to the microprocessor
42. The input device 47 is conventional in the art and may be embodied as any well
known manually operable device, such as one or more switches, a keyboard, and the
like. Generally speaking, the input device 47 is provided to allow a user to generate
electrical signals to the microprocessor 47 to control the operation of the electronic
control system 40 in a desired manner. Also, one or more conventional output devices
(not shown) may be connected to the microprocessor 42 if desired. The output device
may be provided to facilitate the use of the electronic control system 40 by the user.

Fig. 3 is a simplified flow chart of an algorithm, indicated generally at 100, for
controlling the operation of the electronic control system 40 illustrated in Fig. 2. As
shown therein, the algorithm 100 begins with an initial routine 110 wherein the
magnitude of the pressure in each of the bladders 20 through 30 is sampled, measured,
and stored by the electronic control system 40. Then, the algorithm 100 enters a
second routine 120 wherein the measured pressure readings from the bladders 20
through 30 are compared with respective target values and, in response to that
comparison, are designated as being either (1) Too Low, (2) Too High, or (3) Within
Limits. In a third routine 130 of the algorithm 100, the bladders 20 through 30 that
have been identified as being Too Low are inflated until they have achieved their
respective target values. Similarly, in a fourth routine 140 of the algorithm 100, the

bladders 20 through 30 that have been identified as being Too High are deflated until
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they have achieved their respective target values. The third and fourth routines 130
and 140 may be performed in reverse order or otherwise combined together if desired.
In a final routine 150 of the algorithm 100, the electronic control system 40 is placed
an inactive mode, wherein no action occurs for a predetermined length of time. This
predetermined length of time may be set as desired, such as for approximately two
minutes. When the predetermined length of time expires, the algorithm 100 branches
back to the first routine 110 discussed above, wherein this cycle is repeated.

Fig. 4 is a detailed flow chart of the steps involved in the first routine 110 of the
algorithm 100 illustrated in Fig. 3, wherein the magnitude of the pressure in each of
the bladders 20 through 30 is sampled, measured, and stored by the electronic control
system 20. In a first step 111 of the first routine 110, the microprocessor 42 causes the
vent valve 44, the pressure valve 45, and each of the individual solenoid operated
valves 20a through 30a to be closed or to remain closed. Next, the first routine 110
enters a step 112, wherein a first one of the solenoid operated valves 20a through 30a
is opened such that the associated bladder 20 through 30 is placed in fluid
communication with the manifold 40. When this occurs, the pressure of the fluid
contained within the manifold 41 becomes equal with the pressure of the fluid
contained within the associated bladder 20. The first routine 110 then enters a step
113, wherein the pressure in the manifold 41 and the associated bladder 20 (as
measured by the pressure sensor 43) is sampled by and stored in the microprocessor
42. Thereafter, the first routine 110 enters a step 114 wherein it is determined whether
the pressure levels of all of the bladders 20 through 30 have been sampled and stored.
If not, the first routine 110 enters a step 115 wherein the microprocessor 42 causes the
opened first one of the individual solenoid operated valves 20a through 30a to be
closed, and further causes the next one of the individual solenoid operated valves 20a
through 30a to be opened. The first routine 110 then branches back to the step 113
wherein the pressure in the manifold 41 and the associated bladder 20 (as measured by
the pressure sensor 43) is sampled by and stored in the microprocessor 42. This

process is repeated until the pressure levels of all of the bladders 20a through 30a have
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been sampled and stored. When this occurs, the first routine 110 returns from the step
114 to the algorithm 110 and enters the second routine 120.

Fig. 5 is a detailed flow chart of the steps involved in the second routine 120 of
the algorithm 100 illustrated in Fig. 3, wherein the measured pressure readings from
the bladders 20 through 30 are compared with respective target values and, in response
to that comparison, are designated as being either (1) Too Low, (2) Too High, or (3)
Within Limits. In a first step 121 of the second routine 120, the microprocessor 42
selects the first pressure level (for example, the pressure level corresponding to the
magnitude of the pressure in the first bladder 20) stored in memory. At the same time,
the microprocessor 42 selects the target value associated with that particular bladder
20. The target value can bea single discrete value or, more preferably, a range of
values defined by upper and lower limits about a predetermined center value. The
magnitude of the target values associated with each of the bladders 20 through 30 can
be stored in the microprocessor 42 at the time of manufacture. Whether or not this is
done, it is desirable that the magnitude of the target values be capable of adjustment by
the user as desired, such as by using the input device 47.

Next, the second routine 120 enters a step 122 wherein the value of the stored
pressure level is compared with the target value associated with that particular bladder
20. Specifically, it is determined if the value of the stored pressure level is less than
the target value associated therewith. If the value of the stored pressure level is less
than the associated target value, then the second routine 120 branches to a step 123
wherein the bladder 20 is designated as being Too Low. Then, the second routine 120
enters a step 124. If, alternatively, it is determined at the step 122 that the value of the
stored pressure level is not less than the associated target value, then the second
routine 120 branches directly to the step 124. In either event, it is determined at the
step 124 whether the pressure levels of all of the bladders 20 through 30 have been
sampled and stored. If not all of the pressure levels of all of the bladders 20 through
30 have been sampled and stored, then the second routine 120 branches from the step
124 to a step 125 wherein the microprocessor 42 selects the next pressure level stored

in memory and the target value associated therewith. Then, the second routine 120
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moves from the step 125 back to the step 122 wherein the value of the next stored
pressure level is compared with the target value associated therewith. This process is
repeated until the values of all of the stored pressure levels have been compared with
the target values associated therewith. At this point of the second routine 120, none,
some, or all of the bladders 20 through 30 may be designated as being Too Low,
depending upon the results of the comparisons.

When the values of all of the stored pressure levels have been compared with
the target values associated therewith, the second routine 120 branches from the step
124 to a step 126 wherein the microprocessor 42 again selects the first pressure level
stored in memory. At the same time, the microprocessor 42 selects the target value
associated with that particular bladder 20. Next, the second routine 120 enters a step
127 wherein the value of the stored pressure level is compared with the target value
associated with that particular bladder 20. Specifically, it is determined if the value of
the stored pressure level is greater than the target value associated therewith. If the
value of the stored pressure level is greater than the associated target value, then the
second routine 120 branches to a step 128 wherein the bladder 20 is designated as
being Too High. Then, the second routine 120 enters a step 129. If, alternatively, it is
determined at the step 127 that the value of the stored pressure level is not greater than
the associated target value, then the second routine 120 branches directly to the step
129. In either event, it is determined at the step 129 whether the pressure levels of all
of the bladders 20 through 30 have been sampled and stored. If not all of the pressure
levels of all of the bladders 20 through 30 have been sampled and stored, then the
second routine 120 branches from the step 129 to a step 129a wherein the
microprocessor 42 selects the next pressure level stored in memory and the target
value associated therewith. Then, the second routine 120 moves from the step 129a
back to the step 127 wherein the value of the next stored pressure level is compared
with the target value associated therewith. This process is repeated until the values of
all of the stored pressure levels have been compared with the target values associated

therewith. At this point of the second routine 120, none, some, or all of the bladders
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20 through 30 may be designated as being either Too Low of Too High, depending
upon the results of the comparisons.

When the values of all of the stored pressure levels have been compared with
the target values associated therewith, the second routine 120 branches from the step
129 to a step 129b wherein any of the bladders 20 through 30 that have not already
been designated as being either Too Low or Too High are now designated as being
Within Limits. Thus, at the conclusion of the second routine 120, each of the bladders
20 through 30 that is currently at a pressure level that is less than the target value
associated therewith is designated as being Too Low, each of the bladders 20 through
30 that is currently at a pressure level that is greater than the target value associated
therewith is designated as being Too High, and the remaining bladders are designated
as being Within Limits. When this occurs, the second routine 120 returns from the
step 129b to the algorithm 110 and enters the third routine 130.

Fig. 6 is a detailed flow chart of the steps involved in the third routine 130 of
the algorithm 100 illustrated in Fig. 3, wherein the bladders 20 through 30 that have

been identified as being Too Low are inflated until they have achieved their respective

' target values. In a first step 131 of the third routine 130, the microprocessor 42

initially causes each of the individual solenoid operated valves 20a through 30a
associated with the bladders 20 through 30 that were designated in the manner
described above to be Too Low to be opened. As a result, each of the bladders 20
through 30 that are associated with the opened valves 20a through 30a is placed in
fluid communication with the manifold 41. Next, the third routine 130 enters a step
132 wherein the pressure valve 45 is moved from the closed position to the opened
position, and wherein the pump 46 is energized for operation. As a result, pressurized
fluid is introduced within the manifold 41 and, therefore, each of the bladders 20
through 30 that are associated with the opened valves 20a through 30a. Consequently,
the pressure levels are increased in the manifold 41 and in each of the bladders 20
through 30 that are associated with the opened valves 20a through 30a.

As this increase in pressure level occurs, the third routine 130 enters a step 133

wherein the pressure in the manifold 41 (as measured by the pressure sensor 43) is
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sampled by and stored in the microprocessor 42. Thereafter, the third routine 130
enters a step 134 wherein it is determined whether any of the target values for bladders
20 through 30 designated as being Too Low has been achieved, as determined by the
pressure in the manifold 41. If none of the target values for bladders 20 through 30
designated as being Too Low have been achieved, then the third routine 130 branches
back to the step 133 wherein the pressure in the manifold 41 is again sampled by and
stored in the microprocessor 42. However, if any of the target values for bladders 20
through 30 designated as being Too Low have been achieved, then the third routine
130 branches to a step 135 wherein the microprocessor 42 causes individual solenoid
operated valves 20a through 30a associated with such bladders 20 through 30 to be
closed. As aresult, no further increase in the pressure levels therein can occur.

The third routine 130 then enters a step 136 wherein it is determined whether
all of the individual solenoid operated valves 20a through 30a that were opened have
been closed. If not, the third routine 130 branches back to the step 133 wherein the
pressure in the manifold 41 is again sampled by and stored in the microprocessor 42.
Thus, the sampling of the pressure levels in the bladders 20 through 30 is repeated
until all of the individual solenoid operated valves 20a through 30a that were opened
have been closed. When this occurs, the third routine 130 enters a step 137 wherein
the pressure valve 45 is moved from the opened position to the closed position, and
wherein the pump 46 is de-energized to prevent further operation. Lastly, the third
routine 130 returns from the step 137 to the algorithm 110 and enters the fourth
routine 140.

Fig. 7 is a detailed flow chart of the steps involved in the fourth routine 140 of
the algorithm 100 illustrated in Fig. 3, wherein the bladders 20 through 30 that have
been identified as being Too High are deflated until they have achieved their
respective target values. In a first step 141 of the fourth routine 140, the
microprocessor 42 initially causes each of the individual solenoid operated valves 20a
through 30a associated with the bladders 20 through 30 that were designated in the
manner described above to be Too High to be opened. As a result, each of the

bladders 20 through 30 that are associated with the opened valves 20a through 30a is
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placed in fluid communication with the manifold 41. Next, the fourth routine 140
enters a step 142 wherein the vent valve 44 is moved from the closed position to the
opened position. As a result, pressurized fluid is vented from the manifold 41 and,
therefore, each of the bladders 20 through 30 that are associated with the opened
valves 20a through 30a. Consequently, the pressure levels are decreased in the
manifold 41 and in each of the bladders 20 through 30 that are associated with the
opened valves 20a through 30a.

As this decrease in pressure level occurs, the fourth routine 140 enters a step
143 wherein the pressure in the manifold 41 (as measured by the pressure sensor 43) is
sampled by and stored in the microprocessor 42. Thereafter, the fourth routine 140
enters a step 144 wherein it is determined whether any of the target values for bladders
20 through 30 designated as being Too High has been achieved, as determined by the
pressure in the manifold 41. If none of the target values for bladders 20 through 30
designated as being Too High have been achieved, then the fourth routine 140
branches back to the step 143 wherein the pressure in the manifold 41 is again
sampled by and stored in the microprocessor 42. However, if any of the target values
for bladders 20 through 30 designated as being Too High have been achieved, then the
fourth routine 140 branches to a step 145 wherein the microprocessor 42 causes
individual solenoid operated valves 20a through 30a associated with such bladders 20
through 30 to be closed. As a result, no further decrease in the pressure levels therein
can occur.

The fourth routine 140 then enters a step 146 wherein it is determined whether
all of the individual solenoid operated valves 20a through 30a that were opened have
been closed. If not, the fourth routine 140 branches back to the step 143 wherein the
pressure in the manifold 41 is again sampled by and stored in the microprocessor 42.
Thus, the sampling of the pressure levels in the bladders 20 through 30 is repeated
until all of the individual solenoid operated valves 20a through 30a that were opened
have been closed. When this occurs, the fourth routine 140 enters a step 147 wherein

the vent valve 44 is moved from the opened position to the closed position. Lastly, the
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fourth routine 140 returns from the step 147 to the algorithm 110 and enters the fifth
routine 150.

As discussed above, the fifth routine 150 causes the electronic control system
40 to enter an inactive mode wherein no action occurs for a predetermined length of
time. This predetermined length of time may be set as desired, such as for
approximately two minutes. When the predetermined length of time expires, the
algorithm 100 branches back to the first routine 110 discussed above, wherein the
entire cycle is repeated.

In accordance with the provisions of the patent statutes, the principle and mode
of operation of this invention have been explained and illustrated in its preferred
embodiment. However, it must be understood that this invention may be practiced
otherwise than as specifically explained and illustrated without departing from its

spirit or scope.
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What is claimed is:

1. A method of operating variable support mechanism including a support
mechanism including a plurality of bladders having respective valves connected to a
manifold and an electronic control system for selectively inflating and deflating said
bladders, said method comprising the steps of:

(a)  measuring the magnitude of the pressure in each of the bladders;

(b)  comparing the measured pressures from the bladders with respective
target values and designating each of the bladders as being either (1) less than the
target value, (2) greater than the target value, or (3) within limits relative to the target
value;

(c)  increasing the pressures in the bladders that have been identified as
being less than the target value until they have achieved their respective target values;
and

(d)  decreasing the pressures in the bladders that have been identified as
being greater than the target value until they have achieved their respective target

values.

2. The method defined in Claim 1 wherein said step (a) is performed by
opening the valves so as to individually place each of the bladders in fluid
communication with the manifold and measuring the magnitude of the pressure in the

manifold.

3. The method defined in Claim 1 wherein said step (b) is performed by
initially comparing the measured pressures from the bladders with respective target
values and designating any of the bladders as being less than the target value, then
comparing the measured pressures from the bladders with respective target values and
designating any of the bladders as being greater than the target value, and then
designating any of the remaining bladders as being within limits relative to the target

value.
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4. The method defined in Claim 1 wherein said step (c) is performed by
opening all of the valves that are associated with the bladders designated as being less
than the target value so as to place all of such bladders in fluid communication with
the manifold, increasing the pressure in the manifold and each of such bladders, and
closing the valves when the pressures in the bladders that have been designated as

being less than the target value have achieved their respective target values.

5. The method defined in Claim 4 wherein said step of increasing the
pressure in the manifold is performed by providing a pump that selectively
communicates with the manifold through a valve, opening the valve, and operating the

pump so as to provide pressurized fluid into the manifold and each of such bladders.

6. The method defined in Claim 1 wherein said step (d) is performed by
opening all of the valves that are associated with the bladders designated as being
greater than the target value so as to place all of such bladders in fluid communication
with the manifold, decreasing the pressure in the manifold and each of the bladders,
and closing the valves when the pressures in the bladders that have been designated as

being greater than the target value have achieved their respective target values.

7. The method defined in Claim 6 wherein said step of decreasing the
pressure in the manifold is performed by providing a valve that selectively vents the
manifold to the atmosphere and opening the valve so as to vent pressurized fluid from

the manifold and each of such bladders.
8. The method defined in Claim 1 including the further step (e) of entering

an inactive mode wherein no action occurs for a predetermined length of time before

repeating steps (a) through (d).
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