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METHOD FOR ENGAGING AN ADJUSTABLE BOLSTER ON A SEAT

CROSS-REFERENCE TO PRIOR APPLICATIONS
[0001] The present invention claims priority to U.S. Provisional Application
Serial No. 60/253,317, filed 27 November 2000 and entitled "Dynamic Adjustable

Seating".

TECHNICAL FIELD
[0002] The present invention relates generally to a method for engaging an
adjustable bolster on a seat of a vehicle and, more particularly, to a method for
engaging an adjustable bolster based on multiple parameters with multiple

thresholds.

BACKGROUND
[0003] Although appearing in more printed publications than in actual
vehicles, the concept of a seating system having an automatically adjustable bolster
activated by a control unit based upon particular parameters is well known. U.S.
Patent No. 4,924,162, which is hereby incorporated in its entirety by this reference,
discloses such seating system. As shown in FIGURE 3, the seating systems of the
prior art are activated by a control unit based upon two parameters, typically steering
wheel angle and vehicle speed, each with a single threshold. When the vehicle
speed reaches a predetermined threshold and the steering wheel angle reaches a

predetermined threshold, the engagement of the adjustable bolster is increased.
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[0004] Extensive testing of these seating systems, however, reveal that the
single threshold aspect for the parameters causes less-than-ideal activation of the
adjustable bolster, which may reduce customer satisfaction of the relatively
expensive seating system. For this reason, there is a need in the art of seating

systems to provide an improved activation of the adjustable bolster.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] FIGURE 1 is a side view of a seat in a vehicle with an adjustable
bolster engageable by the preferred method of the invention.
[0006] FIGURE 2 is a perspective view of the seat of FIGURE 1.
[0007] FIGURE 3 is a graphical representation of the two parameter with
single threshold activation of the conventional method of the prior art.
[0008] FIGURES 4 and 5 are graphical representations of the two parameter
with multiple threshold activation of the preferred method of the invention.
[0009] FIGURE 6 is a graphical representation of a two parameter with

multiple threshold deactivation of the preferred method of the invention.

DESCRIPTION OF THE PREFERRED METHOD
[00010] The following description of the preferred method is not intended to
limit the invention to the preferred method, but rather to enable any person skilled in
the art of vehicle seats to make and use this invention.
[00011] As shown in FIGURES 1 and 2, the preferred method of the invention
is preferably used with a seat 10, a control unit 12, a first sensor 14, and a second

sensor 16. The seat 10, which functions to support a passenger or driver includes a
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seat section 18, a back section 20, and an adjustable bolster 22. Although the
preferred method has been specifically designed for engaging the adjustable bolster
22 on the seat 10 of a vehicle 24, the preferred method may be designed and used
for engaging an adjustable bolster on a seat in other suitable environments, such as
in a watercraft or in an aircraft.

[00012] As shown in FIGURE 2, the seat section 18 and the back sectioh 20 of
the seat 10 are preferably made in a conventional manner which includes providing
a metal frame, a foam cushion, and a cloth or leather trim (not shown). The seat
section 18 and the back section 20 may alternatively be made in any suitable
manner. The back section 20 is preferably connected to the seat section 18 with a
conventional angle-adjustable mechanism (not shown), but may alternatively be
connected with any suitable device. Likewise, the seat section 18 is preferably
connected to the vehicle 24 with a conventional position-adjustable mechanism (not
shown), but may alternatively be connected with any suitable device.

[00013] The adjustable bolster 22 of the seating system, which functions to
provide side support for the driver or passenger on the seat 10 of the vehicle 24
during a situation of lateral acceleration, is preferably made in a conventional
manner, which includes an inflatable bladder 26 and a pneumatic pump 28. The
adjustable bolster 22 may alternatively be made in any suitable manner, such as
with a bladder inflatable by a hydraulic pump, or with a paddle adjustable with a
motor. The inflatable bladder 26 is preferably connected to the outer edges of the
seat section 18 and to the outer edges of the back section 20 with conventional
fasteners (not shown), but may alternatively be connected to the seat section 18 and

the back section 20 with any suitable fastener. The seat 10 preferably includes four
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adjustable bolsters 22, but may alternatively include one or more adjustable bolsters
22 at any suitable location. The pneumatic pump 28 is preferably located under the
seat section 18 of the seat 10, but may alternatively be located at any suitable
location in the vehicle 24.

[00014] The control unit 12, which functions to receive and process data
regarding the first parameter and the second parameter and to output an appropriate
signal to the adjustable bolster 22, is preferably made in a conventional manner,
which includes a microprocessor and a memory device (not shown). The control
unit 12 may alternatively be made in any other suitable manner. The control unit 12
is preferably located within a floor of the vehicle 24, but may alternatively be located
in any suitable location in the vehicle 24.

[00015] The sensing of the first pararﬁeter and the second parameter is
preferably accomplished by the first sensor 14 and the second sensor 16,
respectively. In one version of the preferred method, the first parameter includes a
steering angle of a steering device of the vehicle 24, while the second parameter
includes a speed of the vehicle 24. In a second version of the preferred method, the
first parameter includes a lateral acceleration of the vehicle 24, while the second
parameter includes a yaw rate of the vehicle 24. In both versions of the preferred
method, two parameters of the vehicle 24 are used to approximate the situations in
which the driver or passenger on the seat 10 of the vehicle 24 may prefer or need to
have an increased engagement of the adjustable bolsters 22. The increased
engagement of the adjustable bolsters 22 may allow the driver or passenger on the
seat 10 to better react against the centrifugal forces induced by a turn or the lateral

acceleration induced by the road. In the first version of the preferred method, the
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first sensor 14 is a conventional steering wheel angle sensor coupled to the steering
wheel of the vehicle 24, while the second sensor 16 is a conventional speed sensor
connected to the wheels of the vehicle 24. In the second version of the preferred
method, the first sensor 14 is a conventional lateral acceleration sensor, while the
second sensor 16 is a conventional yaw rate sensor, both located in any suitable
location within the vehicle 24. In alternative versions of the preferred method, the
first parameter and the second parameter may include any suitable combination of
parameters and any suitable combination of sensors.

[00016] As performed in the prior art, the preferred method of the invention
activates the adjustable bolster 22 on the seat 10 of the vehicle 24 based on two
parameters. Unlike the prior art, however, the preferred method activates the
adjustable bolster 22 based on multiple thresholds of these parameters. As shown
in FIGURE 4, the activation of the adjustable bolster‘22 is based on a first
thresholdew for the first parameter, a first thresholdwgn for the first parameter, a
second thresholdy,, for the second parameter, and a second thresholdyg, for the
second parameter. The first threshold,w < first thresholdng, and the second
threshold,y < second threshbldhigh. Based on the preferred method, if the first
parameter 2 first threshold,,w and the second parameter = second thresholdpign, the
control unit 12 will send a signal to the adjustable bolster 22 to increase the
engagement. The control unit 12 will also send a signal to the adjustable bolster 22
to increase the engagement if the first parameter 2 first thresholdnign and the second
parameter = second thresholdi,w. [n this manner, there is a non-engagement region

30 where first threshold,y < first parameter < first thresholdng, and second

thresholdiw < second parameter < second thresholdhgn, in which the control unit
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maintains the engagement, and does not increase, the engagement of the
adjustable bolster.

[00017] Activation of the adjustable bolsters may be based upon more than just
two thresholds for the first parameter and the second parameter. As shown in
FIGURE 5, activation is also based on a first thresholdneq for the first parameter and
a second thresholdmeq for the second parameter. The first thresholdiw < first
thresholdmeq < first thresholdngn and the second thresholdiey < second thresholdmeq <
second thresholdyigh. In this version of the preferred method, the control unit also
sends a signal to the adjustable bolster to increase the engagement if the first
parameter = first thresholdeq and the second parameter = second thresholdmeq. In
further versions of the preferred method, activation may be based on dozens of
thresholds for the first parameter and the second parameter, such that the graphical
representation of the thresholds approaches a smoothly curved line.

[00018] In another aspect of the preferred method, as shown in FIGURE 6, the
engagement of the adjustable bolsters is decreased based on different thresholds.
The decrease of the bolsters may be preferred or needed by the driver or passenger
on the seat of the vehicle for comfort or for ingress into and egress from the seat.
The preferred method includes a so-called hysteresis affect for the decrease of the
engagement of the adjustable bolsters. As such, a first deactivation threshold,y, <
first thresholdi,w and a first deactivation thresholdnign < first thresholdpg, for the first
parameter, and a second deactivation thresholdi,w < second threshold, and a
second deactivation thresholdngn < second thresholdyg, for the second parameter.
In the preferred method, the control unit sends a sighal to decrease the engagement

of the adjustable bolster if the first parameter < first deactivation thresholdy, or if the
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second parameter < second deactivation thresholdy,, or if the first parameter < first
deactivation thresholdyg, and the second parameter < second deactivation
thresholdpign.

[00019] The multiple thresholds, including the first thresholdy, first
thresholdmeq, first thresholdpigh, second threshold,,y, second thresholdmeq, second
thresholdpign, first deactivation thresholdy, first deactivation thresholdrg,, second
deactivation threshold,,w, and second deactivation thresholdngn, are preferably
stored within the memory device of the control unit. These thresholds are preferably
set by the supplier or manufacturer of the seat, but may alternatively be set or
modified by the driver or passenger of the vehicle. Further, the thresholds are
preferably constant, but may alternatively be adaptive to the preferences of a
particular driver or passenger.

[00020] As any person ékilled in the art of seating systems will recognize from
the previous detailed description and from the figures and claims, modifications and
changes can be made to the preferred method of the invention without departing

from the scope of this invention defined in the following claims.
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CLAIMS
We Claim;

1. A method for engaging an adjustable bolster on a seat of a vehicle,

comprising:

sensing a first parameter of the vehicle;

sensing a second parameter of the vehicle;

retrieving a first threshold, for the first parameter, a first thresholdpgn
for the first parameter, a second thresholdy,, for the second parameter, and a
second thresholdngn for the second parameter, wherein the first threshold,ow < first
thresholdngn and wherein the second thresholdj,, < second thresholdyign; and

increasing the engagement of the adjustable bolster if the first
parameter 2 first thresholdi,y and the second parameter 2 second thresholdyg, or if
the first parameter = first thresholdyg, and fhe second parameter 2 second

thresholdqy,.

2. The method of Claim 1 further comprising maintaining the
engagement of the adjustable bolster if first threshold,, < first parameter < first

thresholdhign and second thresholdie < second parameter < second thresholdhign.

3. The method of Claim 2 wherein said sensing a first parameter includes

sensing a steering angle of a steering device of the vehicle.

4. The method of Claim 3 wherein said sensing a second parameter

includes sensing a speed of the vehicle.
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5. The method of Claim 2 wherein said sensing a first parameter includes

sensing a lateral acceleration of the vehicle.

6. The method of Claim 5 wherein said sensing a second parameter

includes sensing a yaw rate of the vehicle.

7. The method of Claim 1 further comprising retrieving a first thresholdmeq
for the first parameter and a second thresholdmeqy for the second parameter, wherein
the first thresholdio,, < first thresholdmeq < first thresholdnigh and wherein the second

thresholdjew < second thresholdmeq < second thresholdyigh.

8. The method of Claim 7 further comprising increasing the engagement
of the adjustable bolster if the first parameter 2 first thresholdmeq and the second

parameter = second thresholdeq.

9. The method of Claim 8 wherein said sensing a first parameter includes

sensing a steering angle of a steering device of the vehicle.

10. The method of Claim 9 wherein said sensing a second parameter

includes sensing a speed of the vehicle.

11. The method of Claim 8 wherein said sensing a first parameter includes

sensing a lateral acceleration of the vehicle.
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12. The method of Claim 11 wherein said sensing a second parameter

includes sensing a yaw rate of the vehicle.

13. The method of Claim further comprising retrieving a first deactivation
thresholdyng, for the first parameter, a first deaéﬂvation thresholdy,, for the first
parameter, a second deactivation thresholdig, for the second parameter, and a
second deactivation threshold,, for the second parameter, wherein the first
deactivation thresholdiw < first thresholdio, the first deactivation thresholdyg, < first
thresholdnign, the second deactivation threshold, < second thresholdiy,, and the

second deactivation thresholdhigy < second thresholdpigh.

14. The method of Claim 13 further comprising decreasing the
engagement of the adjustable bolster if the first parameter < first deactivation
thresholdio, or if the second parameter < second deactivation thresholdy,, or if the
first parameter < first deactivation thresholdngn and the second parameter < second

deactivation thresholdpigh.

15. The method of Claim 14 wherein said sensing a first parameter

includes sensing a steering angle of a steering device of the vehicle.

16. The method of Claim 15 wherein said sensing a second parameter

includes sensing a speed of the vehicle.

10
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17. The method of Claim 14 wherein said sensing a first parameter
includes sensing a lateral acceleration of the vehicle.
18. The method of Claim 17 wherein said sensing a second parameter

includes sensing a yaw rate of the vehicle.

19. The method of Claim 1 wherein said retrieving includes retrieving from

a memory device.

11
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