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6 Caisas. (C. 297-46) 
This invention relates to a new art in the field of in 

flatable articles or devices. Heretofore, inflatable articles 
have been essentially uncontrolled as to form or shape 
and the flexible material, of which such an article must 
of a necessity be made to provide for inflation and col 
lapse, simply assumes the shape resulting from the uni 
form internal pressure which acts outwardly on the en 
tire inner surface area. Due to the equal pressure on the 
entire surface area, the natural configuration assumed 
by the article tends to be circular or spherical, or at least 
bulge outwardly in a part spherical surface. Applied 
pressure to any point on the bulging surface of the in 
flated articles, of course, results in a distortion of such 
surface portion corresponding to the shape of the member 
applying pressure and an additional bulging elsewhere 
on the surface of the article. 

Because of the lack of control, only limited shapes 
have been possible with inflatable articles. Another basic 
limitation has been the inherent lack of stability or 
rigidity of inflatable articles, that is, their lack of re 
sistance to deformation under applied pressure. As a 
result, there has in the past been only a limited number 
of applications for such inflatable articles. 

It is the object of this invention to achieve substantial 
rigidity and resistance to deformation under applied pres 
sures in inflatable articles, and thereby extend the ap 
plication of such articles to entirely new fields never 
before contemplated. According to the invention, there 
are afforded inflatable articles which can be transported 
and stored in a collapsed and folded compact condition, 
yet which can be quickly inflated when required into sub 
stantially rigid sturdy structures, defying deformation 
under applied pressure. One application of the inven 
tion is in the provision of all types of furniture, although, 
of course, the invention is in no way limited to such ap 
plication as will hereinafter appear. 
The principal feature of the invention resides in form 

ing an inflatable article by shaping two opposing surfaces 
to have a contour corresponding to the desired article 
configuration and connecting such surfaces by a flexible 
tube to form an air-tight chamber and applying control 
means to at least one of the opposing surfaces or to the 
tube to restrain same against tendency to bulge outwardly 
on inflation. With this arrangement, the cross-sectional 
configuration of the air-tight chamber can be conformed 
to correspond to the configuration of the contour of the 
opposing pair of surfaces. 
The invention will be more fully understood from 

the following detailed description taken in conjunction 
with the accompanying drawings, in which: 
FIGURE 1 is a part perspective, part mid-vertical sec 

tional view of an inflatable hassock embodying the in 
vention; 
FIGURE 2 is a view similar to FIGURE 1, but show 

ing a slightly modified form of construction; 
FIGURE 3 is a side elevational view of the hassock 

of FIGURE 1 showing the hassock somewhat distorted 
under the assumption of weight; 
FIGURE 4 is a perspective view of an inflatable seat 

or chair embodying the invention; 
FIGURE 5 is a mid-vertical sectional view of an alter 

native hassock construction embodying the invention; 
FIGURE 6 is a part-perspective, part broken away 

sectional view of another alternative of hassock con 
struction embodying the invention; 
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FIGURE 7 is a part elevational, part broken away 

vertical sectional view of still an alternative form of 
construction embodying the invention; 
FIGURE 8 is a transverse vertical sectional view of 

a seat or chair similar to that shown in FIGURE 4, but 
incorporating a cushioning medium. 
With reference to FIGURE 1, the hassock illustrated 

comprises a bottom 1, a top 2, both of circular form, 
and joined by an annular side wall comprised by a tube 
3. The bottom, top and tube 3 may conveniently be a 
suitable heavy gauge plastic material which may, for in 
stance, be conveniently heat sealed so that the members 
can be joined to form an inflatable air receiving chamber. 

Connecting the top and bottom adjacent to the centers 
thereof is a first inner annular wall comprised by a tube 
4 and intermediately between the first inner annular wall 
4 and the side wall 3 is a second inner annular wall com 
prised by a tube 5. The walls 4 and 5 may also be of a 
suitable plastic material similar to the material used for 
the top and bottom and side wall 3, and preferably this 
material is selected to have relatively little stretch or 
elasticity. 
The walls 3, 4 and 5 thus divide the interior of the 

hassock into separate cells 6, 7 and 8. These cells are 
shown as in communication through openings 9. 
A suitable valve 10 is utilized to enable air to be forced 

into the interior of the hassock to fill the cells 6, 7 and 8. 
It will be understood that the inner annular walls 4 and 

5 serve, in addition to dividing the interior of the hassock 
into different cells, as control elements to control the con 
tour of the bottom and top on inflation by restricting rela 
tive separation of the bottom and top, and thereby pre 
vent it from bulging outwardly under the outward pres 
sure of air within the hossock, which, as is well under 
stood, acts with equal force in all directions, and hence 
imparts a tendency to conform the hassock to a spherical 
shape. - 

In the illustrated device of FIGURE 1, the walls 4 
and 5 serve to tie the bottom to the top along the loci i 
and 12 within the boundaries of the botton and top mem 
bers. While there may be a measure of outward bulging 
between the boundaries of the top and bottom surfaces 
and the outer loci 1 and between the outer loci i and 
the inner loci E2, the contour of the top and bottom 
surfaces will essentially be constrained to provide a sub 
stantially flat contour in contrast to the normal tendency 
of these surfaces to form a spherical or part-spherical con 
figuration. With this arrangement, therefore, the bound 
aries of the top and bottom members define the outline 
of the hasSock, while the control or restraining tie means 
constituted by the inner annular walls 4 and 5 control the 
contours of the top and bottom to the requisite out of 
spherical shape. The side wall 3, of course, also con 
Strains or essentially fixes the location of the boundaries 
of the bottom and top, and therefore may also be con 
sidered as contributing to the definition of the outline of 
the article. 
* Looking at the bottom and top surfaces as a whole, as 
having an essentially flat contour on inflation of the 
hasSock, it will be also understood that as these essen 
tially flat opposing surfaces move outwardly to the limits 
of their separation as defined by the tie means consti 
tuted by the annular walls 4 and 5, and also side wall 3, 
there will be a control effect transferred from the top and 
bottom to the side wall 3 to also restrict or limit its out 
Ward bulging tendencies under the internal air pressure. 
As shown in FIGURE 3, by having the cells 6, 7 and 

8 connected, the assumption of weight, as by a person 
sitting on the hassock, adjacent the center thereof, will 
effect a transfer of a small portion of the air from the 
inner cells 7 and 8 outwardly to the outer cell 6 so that 
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the general contour of the top 2, being rather than flat, 
will be somewhat concave as defined by the line 3 be 
neath the arrows 14. The outwardly forced air makes 
the outer cells firmer, thereby increasing the stability of 
the hassock. 
FIGURE 2 shows a hassock essentially the same as 

FIGURE 1, with the exception that the cells 6, 7 and 
3 are not interconnecting, but are separately inflated 
throughout separate valves 10. 
The mode of construction of the hassocks of FIGURES 

1 and 2 is, of course, the same. In each case, the circular 
shape of configuration of the hassock is achieved by cut 
ting the opposing surfaces 1 and 2 to form circles. Then, 
starting first at the inside, the tube 4 is sealed at its ends 
to the opposing surfaces on the locus 12. Then the tube 
5. is placed to surround tube 4 and is sealed at its ends 
to the opposing surfaces on the locus 1. Then the outer 
tube 3 is placed to surround tube 5 and is sealed at its 
ends to the peripheries of the opposing surfaces 1 and 2. 
The tube 3, in joining the shaped opposing surfaces 1 
and 2 forms the air-tight chamber constituting the has 
sock, and the tubes 4 and 5 form the control means to 
maintain the configuration of the hassock to correspond 
to the configuration of the shaped opposed surfaces 1 
and 2 against outward bulging tendencies. 
FIGURES 1 to 3 show the application of the inven 

tion to a hasSock. FIGURE 4 illustrates the scope to 
which the invention may be applied, showing a seat or 
chair constructed as an inflatable article according to the 
invention. In this case, the opposing shaped surfaces 
comprise the side or end walls 5 which are shaped to 
define the-chair contour and have angularly disposed por 
tions 16 and 17. The walls 15 are connected by means 
of a tube 18 which is sealed at its ends to the perimeters 
of the opposed walls 15 to form with these opposed sur 
faces an air-tight chamber. A suitable valve 20 may be 
employed at any convenient location for inflating the 
device. 

In the absence of control means according to the inven 
tion, inflation of the seat would merely impart a bulging 
to the side or end walls 15 and to the tube 18 with such 
members assuming a generally spherical or part-spherical 
contour. According to the present invention, the tube 
8 is controlled at intermediate points between the side 

walls 15 by means of partitions 15 having essentially the 
Sane configuration as the side or end walls 15, and sealed 
to the inside of the tube completely around their perim 
eters. The interior of the seat is thus divided into sep 
arate cells 21, 22 and 23, three cells being shown, but it 
will be obvious that additional cells can be formed if 
desired according to the desired degree of flatness in the 
surface contours of the panels 18 and 9. 

Again, the side walls 15, tube 18 and partitions 15 
may be of a suitable plastic material which conveniently 
can be, for instance, heat sealed together to form the 
structure shown. On inflation, the control afforded to 
the contour of the tube 18 by the partitions 15' will effect 
the contouring of the tube such that it will be substan 
tially flat in contour throughout both the back and seat 
portions of the seat, and will follow the angular contour 
of the portions 6 and 17 of the side walls 15 in travers 
ing from the back of the seat to the seat portion. Thus, 
for instance, the tube i8, at the juncture of the back and 
seat portions of the seat, will have a recessed or concaved 
contour as viewed from the exterior of the seat, which 
contour is in direct opposition to the contour to be ex 
pected under internal air pressure. 
As before, the control of the tube 18 by virtue of the 

tie members...15 also indirectly effects the control of the 
side walls 15, restricting their outward bulging, since the 
tube 8 immediately adjacent to the side walls 5 will be 
urged to separate the same distance as their counterpart 
portions immediately adjacent to the partitions 15'. 

in the construction of the seat of FIGURE 4, the in 
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4. 
terior tie members 15' are sealed to the inside of the tube 
18 before the tube is finally closed. The closing of the 
tube through its seal with the end members 5’ completes 
the air-tight chamber which constitutes the seat and the 
tie members 5’ serve to conform the contour of this 
chamber on inflation to the contour of the opposed end 
wall member 5. 
FIGURE 5 shows the application of the invention to 

a somewhat donut-shaped hassock. In this case, the cen 
tral portion of the hassock 24, which comprises two tubes 
sealed together as at 24, has the top and bottom Walls 
25 and 26 respectively tied together by means of a tie 
element 27 which may be a partition or simply a central 
cord. The central portion of the top and bottom walls 
25 and 26 are shown as having embedded therein rigid 
sheet or plate-like members 28, overlying which are cush 
ioning elements 29 which may, for instance, comprise 
layers of sponge rubber. The members 28 impart a 
rigidity to the central portions of the top and bottom, 
which in itself, precludes such portions from assuming 
a spherical or part-spherical shape under the tendencies 
of internal pressure within the hassock to bulge the sur 
faces thereof outwardly. 
Thus, the rigid members 28 constitute control elements 

which act, in addition to the control element constituted 
by the tie 27, to constrain the contour of the central por 
tions of the top and bottom 25 and 26 to an out-of-spheri 
cal shape to provide the desired contour. In this case 
the flexible side wall of the hassock again will comprise 
a tubular element. This tubular element 24' will be 
shaped to taper inwardly at the ends to the opposing 
surfaces 25 and 26. It will be seen, therefore, that the 
control of the surface contour of the inflated article can 
be effected both at the surface of the article by the use 
of rigid element 23 and by the employment of tie ele 
ments, such as the element 27, connecting opposing wall 
surfaces to limit their relative separation. 
FIGURE 6 illustrates a further form of the invention, 

and in this case, the bottom wall 30 of the hassock 31 
has a relatively rigid sheet or plate 32 embedded therein 
to impart a flat surface contour to the bottom. Similarly, 
the top wall 33 has embedded therein a sheet or plate 
34 which again imparts a control to this top wall restrict 
ing its contour to an essentially flat one. In addition, 
shown overlying the sheet 34 is a cushioning layer 35, 
which may be of the sponge or foam rubber type. 

In addition to the controls afforded at the top and 
bottom of the hassock 31 by the stiff or rigid sheets or 
plates 32 and 34, an additional control of the side wall 
formation constituted by a tube 36 is achieved by utiliz 
ing a partition 37 disposed intermediately between the top 
and bottom to divide the interior of the hassock into 
cells 38 and 39. These cells are shown as in communica 
tion through an opening 40 in the partition 37, and a 
suitable valve 41 is employed to enable air to be intro 
duced into the cells 38 and 39. 
The hassock as illustrated in FIGURE 6 is slightly 

under-inflated to show the bulging tendency on the side 
wall formation 36 due to internal air pressure, but illus 
trating the control effected by the tying of opposing 
portions of the side wall formation together. Upon in 
creasing air pressure within the hassock 31, the move 
ment of the top and bottom away from each other, as 
Substantially flat surfaces, acts to straighten out the bulge 
in the side wall formation 36 due to the fact that the 
edges of the top and bottom move relatively outwardly 
to the same point as the centers of the top and bottom. 
Thus, the top and bottom also apply control to the con 
tour of the side wall formation. 

While FIGURE 6 shows a highly controlled inflatable 
device, it will be understood that a measure of control 
can be achieved for instance by omitting both the con 
trol element 34 and the control element 37. Even then 
the hassock will have a bottom conformed to a flat con 
figuration, which flat configuration will impart a fairly 
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Substantial control to the lower portion of the hassock, 
and to a certain extent, will even afford a small measure 
of control to the top. 
FIGURE 7 shows a further use of the intermediate 

partition, such as the partition 37, to effect contour con 
trol. In this case, the hassock 42 has the top and bottom 
surfaces 43 and 44, respectively, controlled by the use of 
stiffeners 45 embedded therein, the stiffeners having cush 
ioning layers 46 overlying their outward surfaces. In 
this case, the side wall constituted by a double frustro 
conical tubular formation 47, has its central waist por 
tion 48 held by means of a central partition 49 against 
bulging. 
FIGURE 8 shows a seat construction similar to that 

shown in FIGURE 4 except that instead of utilizing a 
single tube to connect the end panels, two tubes 42 and 
43, one arranged inside the other, are employed. These 
tubes are sealed at one end to panel 44, which may 
simply be a flexible material or which may be rigid if 
desired for instance by employing the construction shown 
in FIGURE 6 for the bottom 36 of the hassock. 
The tubes 42 and 43 may, for instance, be sealed to 

gether throughout the major portion of the peripheries, 
but are arranged to provide pockets at the seat back 45 
to receive a cushioning material 46 which may be backed 
by a stiffening plate 47, also received in the pocket 
formed between the tubes. 

Similarly, the tubes 42 and 43 provide a pocket forma 
tion therebetween at the seat portion 48 to receive a 
cushioning material 49 which again may be supported by 
a reinforcing stiffening plate 56. The tubes 42 and 43 
are shown sealed together as at 5 between the juncture 
of the seat portion 48 and back portion 45, and the 
pockets may be made of any longitudinal extent desired. 
The result is an inflatable article which will be controlled 
as to shape to provide a comfortable seat, e.g. a chair or 
chesterfield, yet will be collapsible on deflation. 

It will be understood that the embodiments of the in 
vention herein shown and described are for purposes of 
illustration only, and that with the concepts of surface 
control, the invention can be applied to an extremely 
wide range of inflatable articles without departing from 
the spirit of the invention or scope of the appended 
claims. 
What I claim as my invention is: 
1. In the production of an inflatable article having a 

precise inflated configuration, the step of arranging two 
wall portions of like perimetral configuration and extent 
in opposing relation, the step of connecting said surfaces 
to opposite ends of a plurality of open ended flexible col 
lapsible tubular wall formations, one within the other 
and in spaced relation one to the other and finally joining 
the perimeters of said wall portions with an open ended 
flexible collapsible tubular wall formation, all of said 
tubular wall formations having a substantially equal axial 
extent. 

2. A method of manufacturing a load-bearing inflat 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

6 
able article to have a controlled surface configuration 
which is stable under inflation comprising forming two 
opposing wall formations with peripheries shaped to cor 
respond to the desired configuration of the article to be 
manufactured, said wall portions having a like perimetral 
configuration and extent, arranging said opposing wall 
portions in overlying spaced aligned relation and connect 
ing said opposing wall portions by sealing the ends of an 
open ended flexible collapsible tube to the perimeters of 
said wall portions to form an air tight collapsible chamber 
and prior to closing said chamber applying a control to 
at least said opposing wall portions to resist deformation 
under the applied internal pressure resulting from infla 
tion of said article. 

3. A method according to claim 2 in which said con 
rol comprises a relatively rigid member having a perim 
eiral configuration corresponding to the perinetral con 
figuration of the wall portion to which it is applied. 

4. A method according to claim 2 in which said con 
trol comprises a plurality of flexible collapsible tubular 
Wail formations arranged one within the other in spaced 
relation with the other, connected between said wall por 
tions and of like axial extent as said first-mentioned flex 
ible collapsible tube. 

5. A load-bearing inflatable contoured article compris 
ing a pair of opposing flexible wall portions whose perim 
eters have a configuration defining the desired outline 
of the article, said pair of opposing flexible wall portions 
being connected by a flexible tubular wall portion 
throughout the extent of their perimeters and defining 
therewith an inflatable chamber, said opposing flexible 
wall portions being constrained against outward bulging 
by a second tubular wall portion disposed within said first 
mentioned tubular portion and spaced therefrom and con 
necting said opposed wall portions against relative sep 
aration upon inflation, and means for controlling infla 
tion of said inflatable article and maintaining same in 
its inflated state. 

6. An inflatable article according to claim 5 in which 
Said inner tubular wall portion is provided with a bleed 
passage therethrough. 
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