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The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes without payment to me of 
any royalty thereon. . . 
This invention relates to cushions generally and 

more particularly to fluid filled cushions intended 

2 
Fig. 3 is an enlarged cross-sectional view taken 

substantially on lies of Fig 2. - 

to be used to support the human body in a sitting 
or reclining position. The invention has particu 
lar applicability for use in seat cushions for in 
valid chairs and for use aboard airplanes. O 

Presently known cushions do not adequately 
minimize body fatigue where the user of necessity 
is required to remain in one position over extended 
periods of time. Fatigue tests have indicated that. 
seat cushions should be constructed to automat 
ically conform to the anatomy of the user and at 
the same time should be adapted to supply vary 
ing Supporting forces distributed over the sup 
porting surface. 

Accordingly, the principal object of this inven 
tion is the provision of a cushion that reduces 
fatigue to a minimum due to the fact that it is 
adapted to exert local supporting forces which 
correspond in magnitude to the applied load as 
such load is distributed over the cushion support 
ing surface. - - - 

A further object of the invention is the provi 
sion of a cushion comprising a plurality of inter 
connected fluid containing chambers which are 
of different sizes or are variously spaced apart, 
the One from the other, adapted to exert local 
supporting forces against the anatomy of the user 
and furnish pressure distribution in such a way 
as to result in maximum comfort to the user. 
Another object of this invention is to provide 

a cushion which has its cushioning chambers 
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spaced and its various parts arranged so as to . 
furnish an adequate ventilating space between 
its chambers and parts in order to permit the 
cushion to be adequately ventilated and cooled 
under various conditions and during prolonged 
use, the structure being at the same time so 
arranged and braced as to obviate any danger 
of the cushioning chambers developing relative 
lateral movement the one to the other. 
These and other objects of the invention will 

become apparent from the following detailed de 
scription taken in conjunction with the accom 
panying drawings in which: - - 

Fig. 1 is a partly cut away perspective view of 
a cushion constructed in accordance with this 
invention; 

Fig. 2 is a plan view of the cushion with certain 
upper elements removed to facilitate showing the 
arrangement of the resilient air filled chambers; 
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As disclosed in the drawing, the cushion shown 
herein is made up of two sections secured together. 
and comprising an upper set and a lower set of 
resilient chambers 2 and 2', respectively. The 
chambers are preferably made in the shape of: 
bellows and are composed of rubber or similar 
material to retain air and render them resilient. 
These chambers 2 and 2' are secured to or are. 
constructed integral with resilient sheets 3 and 8', 
and said sheets are secured fixedly together which 
further serves for laterally stabilizing the bellows 
assembly. . . . . . . . ...' ', 

Connecting channels 4 and 4 are formed inte 
grally with said sheets: 3 and 8 extending later 
ally of said sheets, and serve to form passages 5 
providing communication between said chambers; . 
while the joined ends between each upper cham 
ber 2 and its companion lower chamber 2 are 
open to provide communication between said two 
companion chambers, :... . . . . . . . . . . . . ! . 
The resilient sheets 3 and 3' are secured to 

gether by cement, glue or other suitable material 
in such a way as to cause the resilient chambers 
2 mounted on resilient sheet 3 to coincide in op 
posed relationship to resilient chambers 2 mount 
ed on resilient sheet 3". The resilient sheets 3 
and 3' and connecting passages 4 are constructed 
of rubber like, said chambers. Stem and valve 
means are suitably connected to the system of 
chambers to supply fluid, such as air, to the inte 
riors of the chambers and connecting passages 
for inflating these chambers. While the fluid. 
used may be either gaseous or liquid, valve means 
as shown is more suitable for supplying gaseous 

fluid. . . . . . . . . . . 
The ends of the resilient chambers remote from 

the resilient sheets 3 and 3 are caused to remain 
properly oriented by means of porous fabric sheets 
7 and 'to which the upper and the lower ends 
of said chambers are respectively affixed by ce 
ment, glue or other suitable means. Thin felt or 
sponge rubber pads 8 and 8 are positioned adja 
cent to the exterior surfaces of porous fabric 
sheets and ' to distribute the supporting pres 
sure of the spaced chambers and prevent discom 
fort to the user occasioned by relatively high lo 
calized pressures near the Outer ends of the resil 
ient chambers. The above described construction 
is completely encased in a fabric cover 9, 

It should be noted that in this disclosed form 
of construction, the upper and lower sets of cham 
bers or bellows 2 and 2' have their adjoining ends 
formed integral with the rubber sheets 3 and 3' 
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which are also fixed together; while the outward 
or remote ends of said bellows are similarly Se 
cured to fabric sheets 8 and 8". This arrange 
merit assures the retention of the bellows in their 
properly spaced positions, and it prevents any 
relative lateral movement between the various 
bellows or any shifting of the bellows laterally of 
the sheets. 

Fig. 2 discloses in plan view the assembly with 
elements 6, 7, 8, and 9 removed showing the upper 
resilient chambers 2 on upper sheet 3, and con 
necting passages 5. As illustrated in said Fig. 2, 
this disclosed form utilizes four different sizes of 
resilient chambers. These include chambers 
of the smallest diameter, chambers 2 of the next 
larger diameter, chambers 3 of still larger diam 
eter, and chambers 4 of the largest diameter, the 
arrangement of the four sizes of resilient cham 
bers being also shown in this Fig. 2. The resilient 
chambers 4 of the largest diameter are grouped 
together and located midway between the sides 
of the cushion and slightly nearer to the rear; 
resilient chambers if of the smallest diameter 
occupy positions along the front edge of the 
cushion; and the resilient chambers 2 and 3 of 
intermediate sizes are variously positioned with 
respect to the largest and smallest resilient cham 
bers. 

Since the interiors of all the resilient chambers. 
are interconnected, the fluid pressure at any given. 
instant inside these chambers will be the same, 
and as a result the upward force exerted by a 
particular resilient chamber is proportional to 
the effective diameter and size of such chamber. 
The manner in which the different sizes of resil 
ient chambers are arranged, as shown in Fig. 2, 
forms a construction pattern found to be most . 
suitable in minimizing fatigue. This pattern is 
in accordance with the principle that the local 
supporting forces should be proportional to the 
corresponding local forces applied to the cushion 
due to the weight of the user. 

It is not entirely necessary in utilizing my in 
vention to use , resilient chambers of different 
diameters. Resilient chambers of the same effec 
tive diameters could be used instead to accom 
plish the desired results by grouping such cham 
bers close together where the applied local load. 
will be relatively great and by spreading these 
chambers farther apart where the applied local 
load will be relatively light. 
While I have described particular 

of my invention, it is to be understood that I do 
not wish to be restricted thereto and that I intend 
to cover all modifications thereof. Which would be 
apparent to one skilled in the art and which 
come within the spirit and Scope of the appended 
claims. 

I claim: 
1. In a Cushion construction a pair of juxta 

posed resilient sheets secured together, fluid filled 
resilient bellows of different effective size and re 
sisting force constructed integrally. With each of 
said resilient sheets and positioned substantially 
directly laterally therefrom so that each bellows 
of one resilient sheet is in alignment with the 
corresponding bellows on the other sheet to form 
a plurality of resilient chambers, the chambers 
of an aligned pair being in communication, chan 
nel means formed on said sheets providing a plu 
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4. 
rality of passages thereby connecting the inte 
riors of said resilient chambers together, and 
means wherethrough to supply fluid to the inte 
riors of said chambers and said passages. 

2. In a cushion construction, a pair of juxta 
posed resilient sheets, fluid filled resilient bellows 
of different effective diameters constructed in 
tegrally with each of said resilient sheets and 
positioned substantially perpendicular thereto SO 
that each bellows of one resilient sheet is aligned 
with the corresponding bellows on the other sheet 
to form a plurality of fluid filled resilient chan 
bers, a plurality of passages connecting the inte 
riors of said resilient chambers together, and 
means for supplying fluid to the interiors of Said 
chambers and passages. - 

3. In a cushion construction, a plurality of 
fluid filled resilient chambers of different effective 
diameters, passages connecting the interiors of 
all of said chambers, a pair of fabric. Sheets to 
which the outward ends of said resilient chan 
bers are affixed, additional sheet means connect 
ed to all of said chambers, substantially midway 
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between said fabric sheets, said pair of fabric 
sheets together with said intermediate sheet 
means serving to retain the chanibers against 
relative lateral movement, a pair of pads posi 
tioned adjacent the exterior surfaces of said fab 
ric sheets, and a cover completely enclosing said 
resilient chambers, fabric Sheets, pads, and pas 
SageS. 

4. A resilient cushion construction comprising, 
a plurality of fluid filled chambers each having 
opposed substantially parallel circular ends, and 
a side wall formed by a revolution of corrugated 
resilient material about an axis passing centrally 
through said circular ends and each adapted to 
resiliently resist load in opposite directions along 

: the axis thereof, said chambers all being Oriented 
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in their load resisting directions, a yieldable fab 
ric pad affixed to the opposite circular ends of 
said chambers for distributing a concentrated 
load over more than one of said chambers and 
for Supporting said chambers in their oriented 
direction, and passage means connecting the in 
terior of all of said chambers with a fluid inlet, 
said passage means being formed in a sheet sub 
stantially midway between said yieldable pads 
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and made integral with the side wall of all of 
said chambers to retain the chambers against 
relative lateral movement. 

. . . . HENRY L. BURNS, 
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