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SELF-ADJUSTMENT FOR BODY SUPPORT CUSHION 
The present invention relates to a self-adjusting cushion unit 

with enclosed open-cell foam that is adapted for use in sup 
porting the back of a seat occupant. 
More particularly, the invention is directed to an improved 

form of unit in that a special valving means permits a slow 
bleed-in of air when the seat is not in use such that the portion 
of the seat having the adjustable support cushion will in turn 
be self-?lled or “dressed”. 

It has been found that no one seat shape or contour will ?t 
all persons. Also, where a person must be seated for a relative 
ly long period of time, there is a desire to obtain a different 
seating posture or a varying cushioning means. As a result 
there has been developed a special support cushion for the 
lower portion of the back which is weight responsive and 
manually adjustable and is now being referred to by the seat 
ing industry as the “lumbar” support cushion. In this adjusta 
ble lumbar cushion unit there is an open-cell foam material 
provided in an air-tight envelope and a push button form of 
manually controllable valving means is used in an air 
passageway to the interior of the envelope and foam. Thus, 
where the cushion thickness is greater than desired by the seat 
occupant, he can push his back against the cushion zone while 
at the same time opening the valve to let air out of the encased 
open-cell foam. When the cushion has the right thickness or 
feel, he can let the valve close and maintain a vacuum in the 
cushion envelope. On the other hand, if the occupant wishes 
to let the lumbar cushion have a greater thickness or a more 
full support, he can temporarily lean forward and take his 
back weight or pressure from the cushion while opening the 
valve so as to let the vacuum of the open-cell foam pull in am 
bient air. However, in a multiple passenger vehicle, such as a 
bus or an airplane, where there is an adjustable lumbar 
cushion unit in each of the seats, there can be a somewhat un 
sightly or wrinkled look to those seats which have been left 
with depressed lumbar sections and a preferred construction 
will have means to eliminate this problem. 

It is thus a principal object of the present invention to pro 
vide improved valving means such that an empty seat, with no 
weight or pressure being exerted on the lumbar cushion, will 
permit the cushion to self-?ll and, in effect, “dress” or take 
the wrinkled look from the lower back portion of the seating 
unit. It may be considered a further object of the invention to 
provide a special valving means for a lumbar cushioning unit 
such that the self-?lling of the cushion, which can occur with 
no body weight thereon, will be in a slow metered manner 
through a special bleed-in ori?ce. 

Broadly, the present invention provides in connection with 
a weight responsive support cushion unit that is adapted for 
supporting a particular portion of the human body, where 
open-cell foam cushion material is maintained in an air-tight 
envelope, an ambient air passageway means is provided to said 
envelope and a manually controllable valving means is con 
nective with the passageway to regulate ?ow of ambient air 
pressure into and out of said envelope, the improvement in the 
valving means for the unit which comprises in combination, a 
body member with an air-inlet-outlet means to the interior 
thereof, a manually movable plug member, movement means 
connective to the latter to permit air flow into and out from 
said body through said inlet-outlet means, a separate small 
area bleed-in ori?ce to the interior of said valve body, and a 
separate displaceable ori?ce covering means for the interior 
face of said bleed-in ori?ce, whereby a vacuum condition in 
said envelope provides for an inward ambient air flow through 
the bleed-air ori?ce and said passageway and, conversely, a 
weight pressure on said envelope provides a back pressure and 
seating of said covering means over said ori?ce. 

Generally, the valving means will have a principal movable 
plug member that can be operated by a thumb or ?nger, as for 
example by a push button type of operation, such that the plug 
member or a valve member will be unseated and permit air 
?ow into or out of the support cushion. Also, in connection 
with the use of the present form of seat responsive cushion 
unit, there will be an elongated ?exible conduit connecting 
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with the cushion envelope such that a ?nger operated valve 
may be along the front portion of an armrest or other con 
venient portion of the seat whereby the seat occupant may 
readily open the valve and permit the desired amount of air 
?ow into or out of the foam material so as to obtain a desired 
thickness for the cushion. However, the valving means could 
be placed anywhere within the air passageway going to the en 
velope and into communication with the open-cell foam 
material encased therein. For example, cable means, or other 
mechanical linkage means, can be incorporated in the unit to 
provide the operation of a remotely placed valving means to, 
in turn, effect the desired manual adjustment of the cushion 
thickness. 
As provided by the present improvement, the valving means 

will utilize a separate movable plug, movable diaphragm, 
?apper means, or the like, as a means for seating and sealing 
bleed-in air ?ow through a separate small ori?ce. Actually, the 
small ori?ce may comprise a plurality of small holes rather 
than one small opening, as long as the movable or deformable 
covering means is capable of seating over the one or more 
holes and as long as there is a back pressure on the cushion 
unit and through the passageway means to the interior face of 
the cover means. For example, in a particular embodiment, 
the separate ori?ce covering means may comprise a spring 
biased movable plug member or ball member capable of seat 
ing over an ori?ce opening. In another embodiment, the 
movable or de?ectable bleed-in air cover member may com 
prise a ?exible diaphragm or washer like member capable of 
being readily de?ected so as to press down over one or more 
small ori?ce openings and effect a seal of the bleed-in air. The 
?exible characteristics of the deformable diaphragm member 
or the spring biasing of the rigid plug member or ball member 
should be such that a low vacuum condition within the en 
velope, or the open-cell foam therein, will provide an unseat 
ing of such cover member and the gradual bleed-in of ambient 
air through the ori?ce means, the valve body and the 
passageway means to thereby gradually dissipate the vacuum 
condition in the envelope and provide the desired increase in 
thickness for the cushion. In addition, the movable cover 
member or diaphragm means will be capable of readily mov 
ing to seat itself over the ori?ce opening as long as there is any 
external weight or pressure exerted on the cushion to in turn 
cause pressure to be exerted through the tubing or other 
passageway means to the valving means and to the inside face 
portion of the movable ori?ce covering means. 

It is not intended to limit the size of the one or more holes 
for the bleed-in of air to the cushion unit inasmuch as the rate 
of ?lling the cushion envelope can be varied to suit any 
predetermined time period. The size of the ori?ce can also de 
pend on the size of the cushion unit. However, generally the 
ori?ce diameter will be less than about one-sixteenth inch for 
a normal lumbar cushion unit such that the latter will be per 
mitted to gradually ?ll from a low compressed condition to a 
full thickness in a 10 to 15 minute period. In other words, it is 
desired that the slow replacement of air into the cushion unit 
will be such as to permit the removal of wrinkles and the 
redressing of the seat unit when an occupant leaves the seat 
while, on the other hand, the bleedsin will be slow enough to 
preclude having a rapid change in the cushion size in the event 
that the seat occupant momentarily lifts his back from the rear 
portion of the seat unit. 
The present improved self-adjusting body support cushion 

will generally use an open-cell polyurethane foam or latex 
foam rubber as the inner resilient material, whereby there is 
?exibility and comfort for the user as well as the provision of 
internal interconnected open cells permitting air ?ow which 
reaches the exterior of the foam to ?ll the cushion unit as a 
whole or, alternatively, to pennit the release of air when pres‘ 
sure is exerted upon the cushion envelope at the same time the 
valve is open. The release of pressure on a compressed open 
cell foam material also provides in situ, or automatically, a 
vacuum condition whereby ambient air may be subsequently 
permitted to ?ow through the control valve means into the 
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cushion envelope. While an open-cell foam is preferred for 
providing the desired resilient or springiness to the cushion 
unit, it is to be noted that other internal spring means could be 
used in combination with foam material to provide for the 
desired compression and expansion features, depending upon 
whether the unit is being operated to expel air or permit it to 
spring out and take in air. 
The air-type envelope for the cushion may be of polyvinyl 

material or other non-porous “plastic” material capable of 
holding low superatmospheric pressures. However, it is not in 
tended to limit the envelope or covering to any one speci?c 
material inasmuch as the outer covering could be “sprayed 
on” air tight coating. Also, the envelope could comprise a 
relatively thin layer of a closed cell material of the type 
precluding air travel between cells. In still another modi?ed 
construction, the self-adjusting body support cushion may be 
provided with a built-in, controlled release means to as to 
preclude an over expansion of the cushion or the cushion en 
velope due to any unusual pressure situations. For example, in 
a support cushion used in an aircraft seat, there could be a loss 
in cabin pressure so as to cause a rapid expansion of the 
cushion envelope when it is already ?lled with ambient air and 
the need to preclude an uncontrolled rupture of the cushion 
unit. The pressure release means may be provided by having a 
rupture zone in the cushion envelope itself or it may comprise 
a rupture disk or other air escape means within the valving 
portion of the unit. In any event, it is not intended to limit the 
present improvement to the use of any one type of pressure 
release system to accommodate an unusual pressure change. 
Reference to the accompanying drawing and the following 

description thereof will serve to illustrate how an improved 
valving means may be combined with the self-adjusting body 
support cushion unit so as to, in turn, improve seat appearance 
where the self-adjusting compressibility cushion unit is being 
used as a portion of a larger seating unit. Additional features 
and advantages will also be noted in connection with the fol 
lowing description of the drawing. 

FIG. 1 of the drawing is a diagrammatic elevational view of 
a vehicle seat indicating a manual control valve operation for 
van adjustable support cushion along the lower portion of the 
seat back in the lumbar region of an occupant. 

FIG. 2 of the drawing is a sectional elevational view through 
one embodiment of a valving means having a separate mova 
ble valve member to effect opening and closing with respect to 
a bleed-in air ori?ce. 

FIG. 3 of the drawing is a partial sectional elevational view 
through the valving means indicating how the separate mova 
ble plug member may be dislodged to permit a slow bleed-in of 
air through the valve body to conduit means connecting 
therewith. 

FIG. 4 illustrates, in a sectional view, a modi?ed valving 
means where a ?exible washer-like diaphragm is utilized to 
provide a seal or cover means for a plurality of bleed-in ori 
?ces. 

FIGS. 5 and 6 of the drawing show, in partial elevational 
views, variations in positioning of the principal valve member 
as well as a change in position for the ?exible ori?ce covering 
means. 

Referring now particularly to FIG. 1 of the drawing, there is 
shown a passenger-type seat 1 with a back portion 2 being pro 
vided with a lower adjustable body support cushion 3 at a posi 
tion to be a lumbar support for the back of the seat occupant. 
An adjustable lumbar support cushion will normally be placed 
under the outer upholstery fabric of seat 1 and have its own 
air-tight envelope 4 capable of encasing a resilient open-cell 
foam material 5. There is also indicated a ?exible conduit or 
tube 6 connective between the interior of the cushion en 
velope 4 and the interior of the valving means 7. For con 
venience, the valving means 7 will normally be placed at the 
front of the armrest for the seat unit 1 or at some other readily 
excessible zone. Preferably the valving means will be of a 
thumb or ?nger operated push-button construction such that 
air may pass through the valve body into or out from the tube 
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4 
6 as well as into or out from the interior of the support cushion 
3. As is noted hereinbefore, where a seat occupant desires the 
lumbar cushion to have less thickness, he can press against the 
cushion while at the same time effecting an opening of valve 7 
whereby air can be expelled from within the open-cell foam 5 
to obtain a desired thickness and feel for the occupant’s back. 
Conversely, where the occupant desires the cushion 3 to be 
thicker or to have a fully expanded size, then the occupant can 
momentarily raise his back from the surface of the cushion 
section 3 while operating the valve member 7 to permit the 
vacuum condition in the open-cell foam material 5 to take in 
ambient air through the valve and the tubing 6. 

In accordance with the present invention, the valving means 
7 for use in combination with the body adjustable cushioning 
unit will have bleed-in ori?ce means such that when body 
pressure is not being exerted against the exterior of adjustable 
cushion 3, there will be a gradual bleed-in of air through a 
small metered ori?ce so as to cause the cushion to eventually 
reach its full thickness and take out any wrinkles that may 
exist in the lower portion of the seat back 2. In other words, 
there is an automatic built-in construction for the present im 
proved design of the unit such that there will be a self-dressing 
and removal of any wrinkles or unsightly appearances to the 
front of the seat back. This is of particular advantage ap 
pearance wise with respect to an airplane, bus, or other vehi 
cle which would have a multiplicity of passenger seats. It is 
also believed to be of advantage to have a lumbar seat support 
section which is fully expelled at the time a seat becomes oc 
cupied by a passenger such that the passenger will be aware of 
the support. Thus, upon his being advised that there is an ad 
justable cushion in the seat, he will quickly ?nd that he can ef 
fect the comfort adjustment of the cushioning support through 
the use of the valving means. 

In FIGS. 2 and 3 of the drawing, there is indicated one form 
of valving means where there is a valve body 8 adapted to be 
readily mounted on a seat chassis or other support means to 
provide for air flow through a port means 9 to a tube connec 
tor port 10 or, vice versa, there may be air ?ow through port 
means 10 to the interior body portion of 8 and thence to port 
means 9 such that there is the expulsion of air from a‘cushion 
section and cushion envelope being connected to the valve 
body 8 by means of tube means 6. The ?ow of air into or out 
from valve body 8 is permitted through the movement of push 
button 11 in turn moving the internal cylindrical member 12 
having a peripheral channel 13. In other words, when push 
button portion 11 is pushed inwardly from the position shown 
in FIG. 2, there will be an alignment of channel 13 with the 
two opposing port means 9 and 10 whereby air can ?ow 
directly through the body section either inwardly or outwardly 
with respect to conduit means 6. In order that push-button 11 
will normally maintain channel 13 out of alignment with the 
ports 9 and 10, there is provided a compression spring 14 
which will bias the underside of push button 11 into the nor 
mally “closed" position. 

In accordance with the present invention, it will also be 
noted that the present valve embodiment provides a separate 
movable plug or seating member 15 which has a shaft portion 
16 adapted to move in and out of a recess 17 within valving 
member 12. There is thus provided a separate valving member 
or cover member capable of permitting the passage of air 
through a bleed-in ori?ce 18 in the end of the valve body 8. 
There is also provided a spring means 19 to assist in the bias 
ing of the ori?ce covering member 15 against the inside face 
of the bleed-in ori?ce 18. However, spring means 19 should be 
easily compressed such that a low vacuum condition carrying 
through the tubular means 6 will permit the valving member 
15 to be unseated and in turn permit air flow through ori?ce 
18 into the interior portion of valve body 8 by way of the cen 
tral opening 17 and a passageway 20 which is in alignment 
with port means 10 and the conduit 6. 

In FIG. 3 of the drawing, there is indicated a slightly lifted 
positioning for the valve member 15 with respect to the interi 
or end portion of the valve body 8 at a seat portion designated 
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as 21 and the uncovering of the inner face of ori?ce 13. The 
position of FIG. 3 will obtain at such times as a seat occupant 
leaves the vehicle seat and there is no longer body weight or 
any back pressure to in turn exert air pressure through the 
cushioning unit into tube means 6 and into the interior of the 
valve body 8 so as to have pressure against the inner face 22 of 
the valve member 15. On the other hand, with no back pres 
sure, any vacuum condition that may exist in a partially com 
pressed foam in the cushioning unit will cause ambient air on 
the exterior side of ori?ce 18 to push plug member 15 away 
from the seat 21 and then permit air ?ow through the interior 
of the valve body 8 by way of passageways l7 and 20 into con 
nector tube 6. 

As hereinbefore noted, it is generally desirable that ori?ce 
18 be of a small size, i.e. of small cross-sectional area, such 
that there is no rapid intake of air into the cushioning unit at 
such times as the seat occupant may temporarily move about 
or lift his back away from the back of the seat itself; but, upon 
the occasion of the occupant leaving the seat permanently or 
for an extended period of time, there will be a redressing of 
the seat by having the cushion unit, as shown in FIG. 1, ?ll it 
self to a fully extended position. 
With reference to FIGS. 4, 5 and 6 of the drawing, there is 

indicated a modi?ed form of valving means where the valve 
body 23 has an ori?ce 24 for connecting a conduit or ?exible 
tube means that can in turn connect with the envelope of the 
cushioning unit and, in addition, it will have an open end por 
tion 25, as best shown in FIG. 6, where ambient air can ?ow 
through the open interior passageway 26 to the tube connect 
ing port 24. A movable push-button means 27, together with 
an elongated shaft member 28, provide the means for operat 
ing a movable end positioned valve member 29. The latter is 
shown in a closed position with respect to open end 25, as 
shown in FIGS. 4 and 5, or alternatively, member 29 can be 
pushed outwardly to have the position shown in FIG. 6 and 
permit air ?ow either into or out from the interior of the valve 
body 23 depending upon whether air is being taken up by the 
foam material of the cushion unit or being expelled therefrom 
to decrease cushion thickness. In order to bias the push-button 
27 as well as the connecting valve member 29 into a closed 
position, a suitable compression spring 30 may be placed in a 
cavity portion 31 of valve body 23 and interiorly from an inner 
guide portion 32 of push-button means 27. 
Again in accordance with the present invention, there is 

provided in the present valving means a separate movable 
valving member or cover member 33 which is capable of 
covering and plugging air flow through a bleed-in ori?ce 
means 34 that is spaced within a central portion of valving 
member 29. The member 33 shall be relatively thin and ?exi 
ble so as to be readily de?ectable against the inner face of the 
valving member 29 to in turn cover over the inner extremities 
of ori?ce openings 34 so as to preclude any bleed-in of air 
when there is any back pressure against the valving member 
33. As shown in the present drawing, the ori?ce covering 
member 33 is of a washer-like shape encompassing shaft 28 
and in addition extends outwardly to be able to act as a washer 
or seal between the end portion of valve body 23 and the inner 
face of the principal valving member 29. Inasmuch as the 
de?ectable valve cover member 33 is of a circular nature, it is 
suitable to have two or more ori?ces, such as 34, which may 
be provided at spaced points within a circular pattern through 
the valve member 29. However, where desired, a single ori?ce 
of small diameter may be utilized to provide the desired rate of 
bleed-in to the cushioning unit. 

FIG. 4 indicates the position for the ?exible diaphragm 
member 33 where there can be a bleed-in of air through ori 
?ce means 34 and through an opening in the center of washer 
shaped member 33 around shaft 28 to port means 24 and 
thence through conduit means (not shown) to the cushion en 
velope. This position will exist where there is no occupant 
pressure on the cushioning unit and there is a depressed or 
vacuum condition with respect to the open-cell foam in the 
cushion envelope to permit ambient air to in turn ?ow through 
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ori?ce means 34. On the other hand, as shown by FIG. 5, 
where there is any back pressure against the cushion envelope 
by a seat occupant, then pressure from the cushion envelope 
will carry through the valving means to the inner face of the 
diaphragm member 33 to cause the latter to de?ect and seal it 
self over the interior extremities of ori?ce means 34 such that 
there can be no bleed-in of air for such periods of time. A 
de?ectable member 33 may be made of neoprene, leather, 
te?on, or any suitable ?exible “plastic” material, or the like. 

FIG. 6 of the drawing indicates a large peripheral air 
passageway into and out of the interior of the valve body so as 
to permit the rapid intake, or expulsion, of air with respect to 
the cushioning suction as will be accomplished by the move 
ment of push-button 27 connecting to shaft 28. 

It should be noted that it is not intended to limit the present 
improved type of valving means for use with a weight respon 
sive support cushion to either of the embodiments shown in 
the drawing inasmuch as variations and modi?cations might 
well be made with respect to each of the disclosed designs. For 
example, the separate movable valving member 15 for cover 
ing ori?ce 18 in FIGS. 2 and 3 might well be of a different 
shape to in turn seat itself upon a different form of internal 
sealing means or the bleed-in ori?ce might well be placed in a 
different position within the valve body 8. Also, with respect 
to FIG. 4 of the drawing, the ?exible washer or diaphragm 
form of valving member 33 which is de?ected or deformed to 
fit over the ori?ce openings could be other than a circular 
shape or of the washer con?guration. Actually, a de?ectable 
?apper or any ?exible form of valve member might well be 
used in a di?'erent position within the valve body of the unit 
and still provide for the regulated blockage of bleed-in to such 
times as the cushioning section is under vacuum conditions 
with respect to ambient air surrounding the self-adjusting 
cushioning unit. 

I CLAIM AS MY INVENTION: 
I. In a weight responsive support cushion unit that is 

adapted for supporting a particular portion of the human 
body, where open-cell foam cushion material is maintained in 
an air-tight envelope, an ambient air passageway means is pro 
vided to said envelope and a manually controllable valving 
means is connective with the passageway to regulate ?ow of 
ambient air pressure into and out of said envelope, the im 
provement in the valving means for the unit, which comprises 
in combination, a body member with an air-inlet-outlet means 
to the interior thereof, a manually movable plug member, 
movement means connective to the latter to permit air ?ow 
into and out from said body through said inlet~outlet means, a 
separate small area bleed-in ori?ce to the interior of said valve 
body, and a separate displaceable ori?ce covering means for 
the interior face of said bleed-in ori?ce, whereby a vacuum 
condition in said envelope provides for an inward ambient air 
flow through the bleed-in ori?ce and said passageway and, 
conversely, a weight pressure on said envelope provides a 
back pressure and seating of said covering means over said 
ori?ce. 

2. The weight responsive support cushion unit of claim 1 
further characterized in that the displaceable ori?ce covering 
means comprises a spring biased plug member capable of 
being displaced from the interior of the bleed-in ori?ce at such 
times as there is a vacuum condition with respect to ambient 
air around the valving means. 

3. The weight responsive support cushion unit of claim 1 
further characterized in that said separate displaceable ori?ce 
covering means is a ?exible diaphragm member capable of 
being ?exibly pushed against the interior of the bleed-in ori 
?ce to seal the latter and alternatively lift therefrom under 
vacuum conditions whereby to permit a bleed-in of air to the 
unit. 

4. The weight responsive support cushion unit of claim I 
further characterized in that the bleed-in ori?ce comprises a 
plurality of small openings in a spaced clustered arrangement, 
whereby said covering means can provide the sealing or open 
ing of the bleed-in ori?ce openings. 


