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(54) Title: INFLATABLE THIN SEAT

(57) Abstract: A seat assembly includes a seat back operative-
ly coupled to a seat cushion for pivotal movement between
seating and folded positions. The seat assembly includes an air
bladder. An air control system is operatively coupled to the air
S bladder for automatically inflating and detlating the air bladder
B j in response to pivoting the seat back between the seating and
I folded positions. The air control system includes a pressure
vessel for storing a predetermined volume of air, a fill valve for
controlling air flow from the pressure vessel to the air bladder,
a first pressure sensor for monitoring air pressure in the air
bladder, a pump for filling the pressure vessel with air, a sec-
ond pressure sensor for monitoring air pressure in the pressure
vessel, a control valve for controlling air flow from the pump
to the pressure vessel, and a vent valve for venting air from the

air bladder.
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INFLATABLE THIN SEAT

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a foldable vehicle seat assembly.
More particularly, the present invention relates to a vehicle seat assembly including a
seat cushion and seat back having thin seating surfaces and inflatable bolsters that
automatically inflate and deflate in response to pivoting the seat back between an

upright position and a folded position.
s Description of Related Art

[0002] Automotive vehicles, such as minivans, sport utility vehicles, and
trucks include one or more rear seat assemblies having a seat cushion and a seat back
for supporting passengers above a vehicle floor. Many such seat assemblies are
movable to a stowed position for increasing storage capacity within the vehicle by
folding the seat back forwardly to a fold flat position overlying the seat cushion.
Additionally, the seat assembly may be lowered toward the vehicle floor as the seat
back is folded forwardly to the fold flat position to further increase the available
storage capacity of the vehicle. Conventional seat assemblies include thick foam
cushions, which have a stowed thickness of 250 to 300 millimeters when the seat

assemblies are 1n the stowed position.

[0003] More recently, thin seat assemblies have come into production with
thinner foam cushions, which have a reduced stowed thickness of 160 to 200
millimeters when the seat assemblies are in the stowed position. Such seat assemblies
with thinner foam cushions sacrifice occupant comfort in order to attain this reduced

stowed thickness.

[0004] Alternatively, it 1s well known 1n the vehicle seating art to provide seat
assemblies with mechanically collapsible bolsters. The seat back includes side back
bolsters and the seat cushion includes side cushion bolsters that are in a deployed

position when the seat assembly is in the seating position. When the seat assembly 1s

1
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moved to the stowed position, the side back bolsters and the side cushion bolsters are
mechanically urged to a collapsed position, thereby decreasing the overall thickness
of the stowed seat assembly. Such mechanically collapsible bolsters require
complicated internal linkages to actuate the bolsters between the deployed and

collapsed positions and these linkages limit how thin the stowed seat assembly can be.

[0005] It is also well known in the vehicle seating art to use inflatable air
bladders in place of foam cushions to attain a desired stowed thickness when the seat
assembly is in the stowed position. One such example of this 1s set forth in U.S.
Patent 5,879,053 to Lux et al. In Lux et al., a vehicle seat assembly includes a seat
back pivotally coupled to a seat cushion for movement between an upright position
and a folded position. The seat cushion includes a seat cushion frame and an
inflatable seat cushion air bladder. The seat back includes a seat back frame and an
inflatable seat back air bladder. The seat assembly includes a mechanical release
valve operatively positioned between the seat back and the seat cushion. The release
valve is configured to automatically open to deflate the seat back air bladder and the
seat cushion air bladder when the seat back is pivoted toward the folded position. As
the seat back is returned to the upright position, the release valve i1s automatically

closed to allow inflation of the seat back air bladder and the seat cushion air bladder

by a compressor or pump.

[0006] Accordingly, it 1s desirable to provide a vehicle seat assembly
including a thin seat cushion and a thin seat back that 1s movable to a stowed position
to attain a reduced stowed thickness without sacrificing occupant comfort. It i1s
further desirable to provide a vehicle seat assembly including a seat back air bladder
and a seat cushion air bladder that are incorporated into an air control system which
automatically inflates and deflates the seat back and seat cushion air bladders in
response to pivoting the seat back between an upright seating position and a fold flat

position.
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SUMMARY OF THE INVENTION

[0007] According to one aspect of the invention, a vehicle seat assembly
includes a seat back operatively coupled to a seat cushion for pivotal movement
between an upright seating position and a fold flat position. The seat back and seat
cushion each respectively include a seat back air bladder and a seat cushion air
bladder. The seat assembly also includes separate air control systems that are
operatively coupled to one of the seat back and seat cushion air bladders for
automatically inflating and deflating the seat back and seat cushion air bladders in
response to pivoting the seat back between the upright seating position and the fold
flat position. Each air control system includes a pressure vessel for storing a
predetermined volume of air, a fill valve for controlling air flow from the pressure
vessel to one of the seat back and seat cushion air bladders, a first pressure sensor for
monitoring air pressure in one of the seat back and seat cushion air bladders, a pump
for filling the pressure vessel with air, a second pressure sensor for monitoring air
pressure 1n the pressure vessel, a control valve for controlling air flow from the pump

to the pressure vessel, and a vent valve for venting air from one of the seat back and

seat cushion air bladders.

[0008] According to another aspect of the invention, an air control system 1s
provided for inflating and deflating an air bladder in a vehicle seat assembly in
response to pivoting the seat back between an upright seating position and a forwardly
folded position. The air control system includes a pressure vessel for storing a
predetermined volume of air, a fill valve for controlling air flow from the pressure
vessel to the air bladder, a first pressure sensor for monitoring air pressure in the air
bladder, a pump for filling the pressure vessel with air, a second pressure sensor for
monitoring air pressure in the pressure vessel, a control valve for controlling air flow

from the pump to the pressure vessel, and a vent valve for venting air from the air

bladder.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Advantages of the present invention will be readily appreciated as the

same becomes better understood by reference to the following detailed description

when considered in connection with the accompanying drawings wherein:

5 [0010] Figure 1 is a perspective view of a vehicle seat assembly including
mesh seating surfaces and inflatable bolsters in a seating position according to one

embodiment of the invention;

[0011] Figure 2 1s a side view of the seat assembly 1n a stowed position;

[0012] Figure 3A 1s a perspective view of the seat assembly with the trim
10 covers removed to illustrate a seat cushion air bladder and a seat back air bladder

according to one embodiment of the invention;

[0013] Figure 3B is a perspective view of the seat assembly with trim covers
removed to illustrate a seat cushion air bladder and a seat back air bladder according

to an alternative embodiment of the invention;

15  [0014] Figure 4 1s a perspective view of the seat assembly with the seat

cushion and seat back air bladders removed to illustrate first and second backer

panels;

[0015] Figure 5 1s a perspective view of the seat assembly with the first and
second backer panels removed to 1illustrate a seat cushion membrane and a seat back

20  membrane;

[0016] Figure 6 1s a cross-sectional view taken along lines 6-6 1n Figure 1;

[0017] Figure 7 1s a fragmentary, partially cut-away perspective view of the
seat assembly including a seat cushion air control system and a seat back air control

system for inflating and deflating the seat cushion and seat back air bladders;

25  [0018] Figure 8 1s a fragmentary, rear perspective view of the seat assembly

1llustrating a seat fold sensor;
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[0019] Figure 9 is a schematic view of the seat cushion and seat back air

control systems;

[0020] Figure 10 i1s a schematic view of a first electrical portion of the seat

cushion and seat back air control systems; and

[0021] Figure 11 is a schematic view of a second electrical portion of the seat

cushion and seat back air control systems.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0022] Referring to the Figures, wherein like numerals indicate like or
corresponding parts throughout the several views, a seat assembly for use In an
automotive vehicle 1s generally shown at 10. The seat assembly 10 includes a seat
cushion 12 and a seat back 14 operatively coupled to the seat cushion 12. In Figure 1,
the seat assembly 10 1s shown 1n a seating position for supporting an occupant above
a vehicle floor 16. In the seating position, the seat cushion 12 1s disposed 1n a
generally horizontal raised position spaced above the vehicle floor 16 and the seat
back 14 is disposed in a generally vertical or upright seating position. In Figure 2, the
seat assembly 10 is shown in a stowed position for increasing storage capacity within
the vehicle. In the stowed position, the seat cushion 12 is 1n a generally horizontal
lowered position adjacent the vehicle floor 16 and the seat back 14 1s folded forwardly
to a fold flat position, overlying the seat cushion 12. The seat assembly 10 may also
include a head restraint assembly pivotally coupled to the top of the seat back 14 for
pivotally movement between an upright use position for supporting an occupants head
and a stowed position pivoted forwardly and downwardly in response to pivoting the

seat back 14 to the fold flat position as 1s commonly known 1n the art.

[0023] In the embodiments shown, a pair of floor brackets 18 are adapted for
mounting the seat assembly 10 to the vehicle floor 16. Each floor bracket 18 extends
between a forward end 20 and a rearward end 22. The seat cushion 12 includes a
rigid seat cushion frame 24 that 1s pivotally coupled to the floor brackets 18 by a pair
of forward legs 26 and a pair of rearward legs 28. The seat cushion frame 24 includes

a tront member 30 and an opposite rear member 32, shown 1n Figure 7, extending

S
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laterally between first 34 and second 36 side members. Each of the forward legs 26 1s
pivotally coupled at an upper pivot 38 to the front member 30 of the seat cushion
frame 24 and is pivotally coupled at a lower pivot 40 to the forward end 20 of the
respective floor brackets 18. Each of the rearward legs 28 1s pivotally coupled at an
upper pivot 42 to the respective first 34 and second 36 side members of the seat
cushion frame 24 and 1s pivotally coupled at a lower pivot 43 to the rearward end 22
of the respective floor brackets 18. A shield 44 1s attached to and extends laterally
between the forward legs 26, as shown in Figure 1. Behind the shield 44, a cross
brace 45 1s fixedly secured to and extends laterally between the torward legs 26 to
provide added stability thereto, as shown in Figure 7. It i1s appreciated that the
forward 26 and rearward 28 legs could be pivotally coupled directly to the vehicle

floor 16 without varying from the scope of the invention.

[0024] The seat back 14 includes a rigid seat back frame 46 that 1s operatively
coupled to a support bracket 48 at the rearward end 22 of each of the floor brackets
18. In the embodiment shown, the support brackets 48 are integrally formed at the
rearward end 22 of the respective floor brackets 18, however, 1t 1s appreciated that the
support brackets 48 may be separate elements fixedly secured directly to the vehicle
floor 16 without varying from the scope of the invention. The seat back frame 46
includes an upper member 50, shown 1n Figure 5, extending laterally between inner
52 and outer 54 side members. A seat back bracket 56 is fixedly secured to or
integrally formed at a lower end of each of the inner 52 and outer 54 side members for
coupling the seat back 14 to the support brackets 48. A latch mechanism or disc
recliner 57 1s operatively coupled between each seat back bracket 56 and the
respective support bracket 48. The latch mechanisms 57 are operable between a
locked state when the seat back 14 1s 1in the upright seating position and an unlocked
state to allow pivotal movement of the seat back 14 between the upright seating
position and the fold flat position. The latch mechanisms 57 may also allow selective
reclining adjustment of the seat back 14 between a plurality of reclined seating
positions, as 1s well known in the art. The latch mechanism or disc recliner 57 may be
actuated by a recliner handle and encased by a trim panel as 1s commonly known 1n

the art.
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[0025] A pair of arcuate drive links 58 1s pivotally coupled between the seat
back 14 and the seat cushion 12 for urging the seat cushion 12 between the raised and
lowered positions in response to pivoting the seat back 14 between the upright seating
position and the fold flat position. More specifically, each drive link 58 1s pivotally
coupled at a first pivot 60 to one of the seat back brackets 56 and at a second p1vot 62

to the adjacent rearward leg 28, between the upper 42 and lower 43 pivots thereof.

[0026] The construction of the seat cushion 12 includes the seat cushion frame
24 for supporting a seat cushion membrane 64, as shown in Figure 5, and an optional
first backer panel 66 affixed to the seat cushion frame 24, as shown in Figure 4. The
seat cushion membrane 64 may include a mesh membrane, fabric sheet or layer, an
elastic membrane, a fabric/foam sheet, or the like as 1s commonly known 1n the
seating art, extending across and attached to the perimeter of the seat cushion frame
24 for supporting a seat occupant. The first backer panel 66 shown in Figure 4
extends in a generally U-shape along the first side member 34, across the front
member 30, and along the second side member 36 of the seat cushion frame 24.
However, 1t should be appreciated that the first backer panel 66 may form any shape
along the seat cushion frame as desired to support an air bladder. More specifically,
the first backer panel 66 provides a surface on which a seat cushion air bladder 68 1s
disposed, as shown in Figures 3A and 3B. However, alternatively, the seat cushion
air bladder 68 may be disposed directly on the seat cushion membrane 64 without the
use of the first backer panel 66. The seat cushion air bladder 68 shown 1n Figure 3A

includes a pair of spaced apart air bladders, with one extending along each of the first

and second side members 34, 36 of the seat cushion frame 24. The seat cushion air
bladder 68 shown 1n Figure 3B includes a pair of spaced apart air bladders, with one
extending along each of the first and second side members 34, 36, and interconnected
by an air bladder section extending along the front member 30. The seat cushion air
bladder 68 of Figure 3B extends in the generally U-shape of the first backer panel 66
of Figure 4. The seat cushion air bladder 68 and first backer panel 66, 1f present, are
then encased by a trim cover 70, as shown 1n Figure 1. While the seat cushion air
bladder 68 1s shown as a single air bladder, it 1s appreciated that multiple air bladders,

as shown in Figure 3A, could be used without varying from the scope of the

7
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invention. Further, the size, shape, and configuration of the seat cushion air bladder

68 may vary without varying from the scope of the invention.

[0027] Similarly, the construction of the seat back 14 includes the seat back
frame 46 for supporting a seat back membrane 72, as shown in Figure 5, and an
optional second backer panel 74 affixed to the seat back frame 46, as shown 1n Figure
4. The seat back membrane 72 may similarly include a mesh membrane, fabric sheet
or layer, an elastic membrane, a fabric/foam sheet, or the like as 1s commonly known
in the seating art, extending across and attached to the perimeter of the seat back
frame 46 for supporting a seat occupant. The second backer panel 74 shown 1n Figure
4 also extends in a generally U-shape along the inner side member 52, across the
upper member 50, and along the outer side member 54 of the seat back frame 46.
However, it should be appreciated that the second backer panel 74 may form any
shape along the seat back frame as desired to support an air bladder. More
specifically, the second backer panel 74 provides a surface on which a seat back air
bladder 76 1s disposed, as shown in Figures 3A and 3B. The seat back air bladder 76
shown in Figure 3A forms a generally H-shape having a pair of side bolster air
bladder sections and a center lumbar air bladder section connected therebetween. The
seat back air bladder 76 shown in Figure 3B extends in the generally U-shape of the
second backer panel 74 of Figure 4. However, alternatively, the seat back air bladder
76 may be disposed directly on the seat back membrane 72 without the use of the
second backer panel 74. The seat back air bladder 76 and second backer panel 74, 1f

present, are then encased by a trim cover 78, as shown 1n Figure 1. While the seat
back air bladder 76 1s shown as a single air bladder, it 1s appreciated that multiple air
bladders could be used without varying from the scope of the invention. Further, the
size, shape, and configuration of the seat back air bladder 76 may vary without

varying from the scope of the invention.

[0028] Typically, a solid back panel 1s attached to a back side of a seat back 1n
order to trim and “dress-up” the seat assembly 10. Alternatively, the seat back 14
may Include a longitudinally split back panel 80 on a back side thereof, as shown 1n
Figure 6. The split back panel 80 includes first 82 and second 84 panel portions

operatively coupled to the respective mner 52 and outer 54 side members of the seat
3
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back frame 46. The first 82 and second 84 panel portions pivot outwardly when a seat

occupant is seated on the seat assembly 10 and deflects the membrane 72 of the seat

back 14.

[0029] When the seat assembly 10 is 1n the seating position, shown in Figure
1, the seat cushion air bladder 68 and the seat back air bladder 76 are inflated to
provide conventional seating comfort to the seat occupant. When the seat assembly
10 is in the stowed position, shown in Figure 2, the seat cushion air bladder 68 and the
seat back air bladder 76 are deflated in order to attain a reduced stowed thickness of
the seat assembly 10 compared with a conventional seat assembly having foam
cushions affixed to seating surfaces of a seat back and seat cushion. The seat cushion
air bladder 68 and the seat back air bladder 76 are inflated and deflated using an air
control system. In the embodiment shown, the seat cushion air bladder 68 and the
seat back air bladder 76 are inflated and deflated using separate air control systems,
however, 1t 1s contemplated that a single air control system may be used without

varying from the scope of the invention.

[0030] Referring to Figures 7 and 9, the seat cushion air bladder 68 1s inflated
and deflated by a seat cushion air control system 86 that includes a first pressure
vessel 88 mounted to the first side member 34 of the seat cushion frame 24. The first
pressure vessel 88 1s coupled to the seat cushion air bladder 68 by a first flexible air
hose 90 that allows air to flow therebetween. A normally closed first fill valve 92,
mounted to the first side member 34 adjacent the first pressure vessel 88, i1s connected
to the first air hose 90 1n series between the first pressure vessel 88 and the seat
cushion air bladder 68 to control air flow from the first pressure vessel 88 to the seat
cushion air bladder 68. The first pressure vessel 88 1s a storage vessel sized to hold a
predetermined volume of air at approximately thirty (30) psi. When the first fill valve
92 1s opened, air from the first pressure vessel 88 will flow 1into and inflate the seat
cushion air bladder 68 1in approximately three (3) seconds. A first pressure sensor 94
1s mounted to the rear member 32 of the seat cushion frame 24 and 1s coupled to the
first air hose 90 adjacent the seat cushion air bladder 68 for measuring air pressure in
the seat cushion air bladder 68. When the air pressure in the seat cushion air bladder

68 1s at a predetermined full pressure level of approximately three (3) ps1 the first fill
9
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valve 92 is closed. A first pump 96 is mounted to the front member 30 of the seat
cushion frame 24 and is coupled to the first pressure vessel 88 by a second flexible air
hose 97 for filling the first pressure vessel 88 with air. A second pressure sensor 98 1s
mounted to the front member 30 adjacent the first pump 96. The second pressure
sensor 98 is coupled to the second air hose 97 adjacent the first pressure vessel 88 for
measuring air pressure in the first pressure vessel 88. A normally closed first control
valve 99, mounted to the front member 30 adjacent the first pump 96, 1s connected to
the second air hose 97 in series between the first pump 96 and the first pressure vessel
88 to control air flow from the first pump 96 to the first pressure vessel 88. Whenever
the air pressure in the first pressure vessel 88 drops below a predetermined low
pressure level of approximately 30 psi, due to fluctuations in outside ambient air
temperature or when air is released from the first pressure vessel 88 to fill the seat
cushion air bladder 68 for example, the first control valve 99 i1s opened and the first
pump 96 is activated to re-fill the first pressure vessel 88. When the air pressure 1n
the first pressure vessel 88 1s approximately 30 psi the first control valve 99 1s closed.
A normally open first vent valve 100 is mounted to the first side member 34 adjacent
the first fill valve 92. The first vent valve 100 1s coupled to the first air hose 90
adjacent the first pressure sensor 94 for venting air from the seat cushion air bladder
68 to the atmosphere to deflate the seat cushion air bladder 68. It should be
appreciated that components of the seat cushion air control system 86 may be located
and secured in other locations on the seat assembly without varying from the scope of

the invention.

[0031] The seat back air bladder 76 1s inflated and deflated by a seat back air
control system 102 that includes a second pressure vessel 104 mounted to the second
side member 36 of the seat cushion frame 24. The second pressure vessel 104 1s
coupled to the seat back air bladder 76 by a third flexible air hose 106, shown 1n
Figure 8, that allows air to flow therebetween. The third air hose 106 1s routed 1n
such as way to allow pivotal movement of the seat back 14. A normally closed
second fill valve 108, mounted to the second side member 36 adjacent the second
pressure vessel 104, 1s connected to the third air hose 106 1n series between the

second pressure vessel 104 and the seat back air bladder 76 to control air flow from

10
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the second pressure vessel 104 to the seat back air bladder 76. The second pressure
vessel 104 is a storage vessel sized to hold a predetermined volume of air at
approximately thirty (30) psi. When the second fill valve 108 1s opened, air from the
second pressure vessel 104 will flow into and inflate the seat back air bladder 76 1n
approximately three (3) seconds. A third pressure sensor 110 1s mounted to the rear
member 32 of the seat cushion frame 24 and 1s coupled to the third air hose 106
adjacent the seat back air bladder 76 for measuring air pressure 1n the seat back air
bladder 76. When the air pressure in the seat back air bladder 76 1s at a predetermined
full pressure level of approximately three (3) psi the second fill valve 108 1s closed.
A second pump 112 is mounted to the front member 30 of the seat cushion frame 24
and is coupled to the second pressure vessel 104 by a fourth flexible air hose 113 tor
filling the second pressure vessel 104 with air. A fourth pressure sensor 114 1s
mounted to the front member 30 adjacent the second pump 112. The fourth pressure
sensor 114 1s coupled to the fourth air hose 113 adjacent the second pressure vessel
104 for measuring air pressure in the second pressure vessel 104. A normally closed
second control valve 115, mounted to the front member 30 adjacent the second pump
112, 1s connected to the fourth air hose 113 in series between the second pump 112
and the second pressure vessel 104 to control air flow from the second pump 112 to
the second pressure vessel 104. Whenever the air pressure in the second pressure
vessel 104 drops below a predetermined low pressure level of approximately 30 psi,
due to fluctuations in outside ambient air temperature or when air 1s released from the
second pressure vessel 104 to fill the seat back air bladder 76 for example, the second
control valve 115 1s opened and the second pump 112 1s activated to re-fill the second
pressure vessel 104. When the air pressure in the second pressure vessel 104 1s
approximately 30 psi the second control valve 115 1s closed. A normally open second
vent valve 116 1s mounted to the second side member 36 adjacent the second fill
valve 108. The second vent valve 116 1s coupled to the third air hose 106 adjacent the
third pressure sensor 110 for venting air from the seat back air bladder 76 to the
atmosphere to deflate the seat back air bladder 76. It 1s contemplated that if an
automotive vehicle has an onboard air supply the first 96 and second 112 pumps could
be eliminated without varying from the scope of the invention. It should also be

appreciated that components of the seat back air control system 102 may be located

11
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and secured in other locations on the seat assembly without varying from the scope of

the invention.

[0032] The seat cushion air control system 86 and the seat back air control
system 102 are actuated in response to pivoting the seat back 14 between the upright
seating position and the fold flat position. The position of the seat back 14 1s detected
by a seat fold sensor 118 that is mounted to an inner surface 120 of one ot the support
brackets 48, as shown in Figure 8. The seat fold sensor 118 1s triggered by a tab 122
extending from the seat back bracket 56 that 1s adjacent to the seat fold sensor 118.

[0033] Referring to Figures 10 and 11, the seat cushion air control system 86
and the seat back air control system 102 are represented schematically as electrical
circuits. In a first electrical circuit 124, shown 1n Figure 10, the seat fold sensor 118
is represented as a switch, the first 92 and second 108 fill valves are represented as
resistors, the first 94 and third 110 pressure sensors are represented as switches, and
the first 100 and second 116 vent valves are represented as resistors. The normally
closed first fill valve 92 and the first pressure sensor 94 are electrically arranged 1n a
series branch and the normally open first vent valve 100 1s electrically arranged 1n
parallel with the series branch of the first fill valve 92 and the first pressure sensor 94.
The seat fold sensor 118 and a power supply, such as a DC power supply 126, are
electrically arranged in series with the parallel arrangement of the first vent valve 100
and the series branch of the first fill valve 92 and first pressure sensor 94. Similarly,
the normally closed second fill valve 108 and the third pressure sensor 110 are
electrically arranged 1n a series branch and the normally open second vent valve 116
1s electrically arranged 1n parallel with the series branch of the second fill valve 108
and the third pressure sensor 110. The seat fold sensor 118 and the power supply 126
are electrically arranged in series with the parallel arrangement of the second vent
valve 116 and the series branch of the second fill valve 108 and third pressure sensor

110. It 1s appreciated that in an automotive vehicle the power supply 126 may be a

vehicle battery.

[0034] When the seat back 14 1s pivoted from the upright seating position
toward the fold flat position, the seat fold sensor 118 detects the absence of the tab
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122 and the seat fold sensor 118 is switched open, which causes the first 100 and
second 116 vent valves to open to deflate the seat cushion air bladder 68 and the seat
back air bladder 76, respectively. Alternatively, when the seat back 14 1s pivoted
from the fold flat position toward the upright seating position, the seat fold sensor 118
detects the presence of the tab 122 and the seat fold sensor 118 1s switched close,
which causes the first 100 and second 116 vent valves to close. At the same time, 1f
the first pressure sensor 94 detects low air pressure in the seat cushion air bladder 68,
1.e., the seat cushion air bladder 68 1s deflated, the first pressure sensor 94 1s switched
close, which causes the first fill valve 92 to open to inflate the seat cushion air bladder
68. Once the air pressure in the seat cushion air bladder 68 reaches the full pressure
level of approximately three (3) psi the first pressure sensor 94 1s switched open,
which causes the first fill valve 92 to close. Similarly, 1f the third pressure sensor 110
detects low air pressure in the seat back air bladder 76, 1.e., the seat back air bladder
76 1s deflated, the third pressure sensor 110 1s switched close, which causes the
second fill valve 108 to open to inflate the seat back air bladder 76. Once the air
pressure 1n the seat back air bladder 76 reaches the full pressure level of
approximately 3 psi the third pressure sensor 110 1s switched open, which causes the

second fill valve 108 to close.

[0035] The seat cushion air control system 86 and the seat back air control
system 102 are also independently actuated in response to detecting air pressure
below the low pressure level in the respective first 88 and second 104 pressure
vessels. In a second electrical circuit 128, shown 1n Figure 11, the first 96 and second
112 pumps are represented as resistors, the second 98 and fourth 114 pressure sensors
arc represented as switches, and the first 99 and second 115 control valves are
represented as resistors. The normally closed first control valve 99 and the first pump
96 are electrically arranged 1n parallel, and the power supply 126 and the second
pressure sensor 98 are electrically arranged in series with the parallel arrangement of
the first control valve 99 and the first pump 96. Similarly, the normally closed second
control valve 115 and the second pump 112 are electrically arranged 1n parallel, and

the power supply 126 and the fourth pressure sensor 114 are electrically arranged in
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series with the parallel arrangement of the second control valve 115 and the second

pump 112.

[0036] When the second pressure sensor 98 detects air pressure of less than
approximately thirty (30) psi in the first pressure vessel 88 the second pressure sensor
98 is switched close, which causes the normally closed first control valve 99 to open
and activates the first pump 96 to re-fill the first pressure vessel 88 regardless of
whether the seat back 14 is in the upright seating position or the fold flat position.
Once the air pressure in the first pressure vessel 88 reaches approximately 30 psi the
second pressure sensor 98 1s switched open, which deactivates the first pump 96 and
causes the first control valve 99 to close. Similarly, when the fourth pressure sensor
114 detects air pressure of less than approximately 30 psi in the second pressure
vessel 104 the fourth pressure sensor 114 1s switched close, which causes the
normally closed second control valve 115 to open and activates the second pump 112
to re-fill the second pressure vessel 104 regardless of whether the seat back 14 1s 1n
the upright seating position or the fold flat position. Once the air pressure in the
second pressure vessel 104 reaches approximately 30 psi the fourth pressure sensor
114 1s switched open, which deactivates the second pump 112 and causes the second

control valve 115 to close.

[0037] In operation, beginning with the seat assembly 10 in the seating
position and the seat back 14 in the upright seating position, the seat cushion air
bladder 68 and the seat back air bladder 76 are both inflated to provide conventional
seating comfort. The latch mechanisms 57 are actuated to the unlocked state to pivot
the seat back 14 from the upright seating position to the fold flat position. As the seat
back 14 pivots forwardly and downwardly, the drive links 58 urge the rearward legs
28 to pivot forwardly and downwardly, thereby moving the seat cushion 12 from the
raised position to the lowered position. At the same time, the seat fold sensor 118
detects the absence of the tab 122, which opens the first 100 and second 116 vent
valves to deflate the seat cushion air bladder 68 and the seat back air bladder 76,
respectively. The seat assembly 10 1s now in the stowed position with the reduced

stowed thickness.
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[0038] To return the seat assembly 10 to the seating position, the seat back 14
is pivoted from the fold flat position to the upright seating position. As the seat back
14 pivots upwardly and rearwardly, the drive links 58 urge the rearward legs 28 to
pivot upwardly and rearwardly, thereby moving the seat cushion 12 from the lowered
position to the raised position. At the same time, the seat fold sensor 118 detects the
presence of the tab 122, which closes the first 100 and second 116 vent valves.
Simultaneously, the first 94 and third 110 pressure sensors detect that the seat cushion
air bladder 68 and the seat back air bladder 76 are deflated, which opens the first 92
and second 108 fill valves to inflate the seat cushion air bladder 68 and the seat back
air bladder 76, respectively. Once the air pressure in the seat cushion air bladder 68
and the seat back air bladder 76 reaches the full pressure level of approximately three
(3) psi, the first 92 and second 108 fill valves close. The second 98 and fourth 114
pressure sensors will then detect air pressure below the low pressure level of
approximately thirty (30) psi in the first 88 and second 104 pressure vessels. In
response, the first 99 and second 115 control valves open and the first 96 and second
112 pumps are activated to re-fill the first 88 and second 104 pressure vessels. Once
the air pressure in the first 88 and second 104 pressure vessels reaches approximately

30 psi, the first 99 and second 115 control valves close.

[0039] The invention has been described 1n an illustrative manner, and 1t 1s to
be understood that the terminology, which has been used, 1s intended to be in the
nature of words of description rather than of limitation. Many modifications and
variations of the present invention are possible in light of the above teachings. It 1s,
therefore, to be understood that within the scope of the appended claims, the invention

may be practiced other than as specifically described.
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CLAIMS

What 1s claimed is:

. A seat assembly adapted to be mounted to a floor of an automotive vehicle
comprising:

a floor bracket extending between a forward end and a rearward end adapted for
mounting said seat assembly to the floor of the vehicle;

a seat cushion operatively coupled to said floor bracket;

a seat back operatively coupled to said seat cushion for pivotal movement
between an upright seating position and a forwardly folded position overlying said seat
cushion;

at least one of a seat back air bladder and a seat cushion air bladder; and

an air control system mounted to said seat assembly and operatively coupled to
said at least one of said seat back air bladder and said seat cushion air bladder for
automatically inflating and deflating said at least one of said seat back air bladder and
said seat cushion air bladder in response to pivoting said seat back between said upright
seating position and said forwardly folded position, wherein said air control system
includes a pressure vessel for storing a predetermined volume of pressurized air, a fill
valve connected in fluid communication between said pressure vessel and at least one
of said seat back air bladder and said seat cushion air bladder for controlling air flow
from said pressure vessel to said at least one of said seat back air bladder and said seat
cushion air bladder, a first pressure sensor coupled to at least one of said seat back air
bladder and seat cushion air bladder for monitoring air pressure in said at least one of
said seat back air bladder and said seat cushion air bladder, a pump connected in fluid
communication with said pressure vessel for filling said pressure vessel with said
predetermined volume of pressurized air and maintaining a predetermined pressure of
air in said pressure vessel, a second pressure sensor coupled to said pressure vessel for
monitoring air pressure in said pressure vessel, a control valve connected n fluid
communication between said pump and said pressure vessel for controlling air flow

from said pump to said pressure vessel, and a vent valve coupled to at least one of said
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seat back air bladder and said seat cushion air bladder for venting air from said at least
one of said seat back air bladder and said seat cushion air bladder;

a seat fold sensor operatively coupled between said seat back and said seat
cushion for detecting the position of said seat back in said upright seating position and
sald folded position and actuating said air control system, said seat fold sensor mounted
to one of said floor bracket and said seat back and a trigger tab extending from the
other one of said floor bracket and said seat back for interacting with said seat fold
sensor and triggering said seat fold sensor in response to pivotal movement of said seat
back between said upright seating position and said forwardly folded position thereby
actuating said air control system; and

wherein said control valve is opened and said pump is activated to fill said
pressure vessel to said predetermined pressure of air in response to said second pressure
sensor detecting a predetermined low pressure level in said pressure vessel below said

predetermined pressure of air.

2. A seat assembly as set forth in claim 1 wherein said vent valve is opened in response
to pivoting said seat back from said upright seating position toward said forwardly
folded position thereby automatically deflating said at least one of said seat back air

bladder and said seat cushion air bladder.

3. A seat assembly as set forth in claim 2 wherein said vent valve is closed and said fill
valve is opened in response to pivoting said seat back from said forwardly folded
position toward said upright seating position thereby automatically inflating said at

least one of said seat back air bladder and said seat cushion air bladder.
4. A seat assembly as set forth in claim 3 wherein said fill valve is closed in response

to said first pressure sensor detecting a predetermined full pressure level in said at least

one of said seat back air bladder and said seat cushion air bladder.
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5. A seat assembly as set forth in claim 4 wherein said seat cushion includes a seat
cushion frame extending between a forward end and a rearward end adjacent said seat
back for supporting a seat cushion membrane for supporting said seat cushion air

bladder on said seat cushion frame.

6. A seat assembly as set forth in claim 5 wherein said seat back includes a seat back
frame extending between an upper member and a lower seat back bracket for
supporting a seat back membrane for supporting said seat back air bladder on said seat

cushion frame.

7. A seat assembly as set forth in claim 6 further including a pair of forward legs
pivotally coupled to said seat cushion frame adjacent said forward end and a pair of
rearward legs pivotally coupled to said seat cushion frame adjacent said rearward end
for moving said seat cushion between a raised seating position spaced above the floor

of the vehicle and a lowered position adjacent the floor of the vehicle.

8. A seat assembly as set forth in claim 7 further including a recliner mechanism
operatively coupled to said seat back trame for providing pivotal movement of said seat
back between said upright seating position and said folded position and a drive link
having a first end pivotally coupled to said seat back bracket and an opposite second
end pivotally coupled to one of said rear legs for automatically driving said seat
cushion between said raised position and said lowered position in response to pivotal
movement of said seat back between said upright seating position and said folded

position.
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