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[57] ABSTRACT 

A joint structure and method are disclosed for inter 
connecting a marginal edge portion of an in?atable 
panel component with a supporting member. The 
panel is constructed of walls of flexible material inter 
connected interiorly so as to limit the lateral spacing 
therebetween when the panel is in?ated. One or more 
of the marginal edges of the panel is disposed in or ad 
jacent the recess, and the panel is ?lled with a settable 
material whereby the marginal edge portion of the 
panel is interconnected with the support member. 
Walls of the panel are provided with covers of sheet 
material having marginal edges in the form of ?aps ad 
hesively bondable to the support member to initially 
pre-position the panel relative thereto. The panel and 
support member are assembled by partially in?ating 
the panel, positioning the panel relative to the support 
member with the marginal edge ofthe panel disposed 
in or adjacent the recess thereof, bonding the ?aps of 
the panel to the support member to hold the panel in 
place relative thereto, further in?ating the panel for 
the marginal edge portion to fill the recess, introduc 
ing ?ller ‘material into the panel while at the same time 
evacuating the air therefrom, and then allowing the 
?lling material to set. 

10 Claims, 12 Drawing Figures 
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JOINT CONSTRUCTION BETWEEN SUPPORTED 
AND SUPPORTING MEMBERS 

This application is a continuation-in-part of my co 
pending application Ser. No. 249,681 ?led May I, 
1972, and now abandoned. 
The present invention relates to the art of structural 

components and, more particularly to in?atable com~ 
ponents and joint structures and methods of forming a 
joint between a supporting component and a supported 
component including an in?atable body interengagable 
with the support member. 

In accordance with the present invention a joint 
structure is provided in which a supported component 
including an in?ated body is interconnected with one 
or more supporting components having openings 
therein in which a portion of the in?ated body is dis 
posed. The in?ated body may be ?lled with a settable 
material which is substantially rigid, whereby the sup 
ported and supporting components together de?ne a 
reasonably rigid structure. 
The supported component may be a panel of ?exible 

material adapted to be in?ated by water, air or other 
?uid. Alternatively, the supported component may be 
a substantially rigid structure including an in?atable 
body portion for interengaging the supported and sup 
porting components. The joint construction, as will be 
come more apparent hereinafter, is applicable to a 
wide variety of constructional applications and pro 
_vides for a structural interconnection between sup 
ported and supporting components to be achieved in a 
minimum amount of time and in a manner whereby 
structural integrity is achieved. v 

In accordance with one aspect of the present inven 
tion, the supporting component has an opening therein 
having a restricted entrance. In this respect, for exam 
ple, the supporting components may be U-shaped in 
cross section and provided with inwardly extending 
?anges de?ning a restricted entrance into the space be 
tween the legs of the U. The supported component in 
cludes an in?atable body of ?exible material a portion 
of which extends through the restricted opening and 
laterally outwardly behind the ?anges de?ning the re 
stricted opening. The ?anges thus operate to constrict 
the in?atable body to interlock the portion disposed in 
the recess with the supporting component. Preferably, 
the in?atable body is subsequently ?lled with a settable 
material, whereby the interlocking interengagement 
becomes substantially rigid. 

In accordance with another aspect of the present in 
vention, the supporting components are de?ned by U 
shaped channels spaced apart and rigidly supported 
with the channels facing one another. The supported 
component may be an in?atable panel having opposite 
marginal edges, or a rigid structure disposed between 
the channels and having in?atable portions adapted 
upon in?ation, to enter the corresponding channel. 
When the panel or in?atable portions are in?ated, the 
supported component is interengaged with the opposed 
channels, and if the panel or in?ated portions are then 
?lled with a settable material, a substantially rigid joint 
is produced and a rigid structure results. 

In accordance with another aspect of the present in 
vention the supported component is provided with pre 
positioning and supporting elements such as ?aps of 
?exible sheet material. The pre-positioning elements 
are adapted to be interconnected with the supporting 
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2 
component in any suitable manner such as by adhesive 
bonding, nailing or interengaging fastener assemblies 
so as to pre-position and support the supported compo 
nent relative to the supporting component. The pre 
positioning elements support the supported component 
relative to the supporting member to facilitate the as 
sembly operation and, in certain embodiments, the pre 
positioning elements are ?aps de?ned by the marginal 
edge portions of an outer covering for the supported 
component, which covering provides a ?nished appear 
ance therefor. _ ‘ 

The form of the supported components will vary de 
pending on the end structure sought, as will become 
more apparent hereinafter. Likewise, the cross 
sectional pro?le of the recess in the supporting compo 
nent can readily be varied without departing from the 
principles of the present invention. 

It is an outstanding object of the present invention to 
provide a structural assembly between supporting and 
supported components in which the supported compo 
nent includes at least an in?atable body portion which 
is cooperable with the supporting component when in 
?ated to interengage the supported and supporting 
components. 
Another object of the present invention is to provide 

a structural joint between a supporting component and 
in?atable body portion of a supported component 
characterized by a portion of the in?atable body being 
constricted by engagement with the supporting compo 
nent to interlock the supporting and supported compo 
nents. 
Another object is the provision of a joint structure of 

the foregoing character in which the in?atable body is 
?lled with settable material to enhance the interen 
gaged relationship between the body and supporting 
member. 
Yet another object is the provision of a joint struc 

ture of the foregoing character in which the supported 
component adapted to be pre-positioned and sup 
ported relative to the supporting component during as 
sembly of the joint structure. 
A further object is the provision of a joint structure 

of the above character in which the supported compo 
nent carries one or more pre-positioning elements by 
which the supported component is initially pre 
positioned and supported relative to the supporting 
member. 

Still a further object is the provision of a joint struc 
ture between a supported component including in?at 
able body portions and a pair of opposed supporting 
members each having a recess in which one of the body 
portions is disposed for interlockingly interengaging 
the supported component with the supporting mem 
bers. 
Yet another object of the present invention is the 

provision of an in?atable panel having pre-positioning 
and supporting elements thereon by which the panel is 
supported relative to a supporting component during 
assembly therebetween. 
Yet a further object is the provision of an in?atable 

panel wherein at least one side of the panel is provided 
with a covering of ?exible material having one or more 
marginal edge portions adapted to be bonded to a sur 
face of the support component to pre-position and sup 
port the in?atable panel relative thereto. 
,Still another object is the provision of a joint struc 

ture between a supporting component and a supported 
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component including an in?atable body which enables 
substantially rigid interconnection between the sup 
ported and supporting components to be achieved eco 
nomically, with a minimum of effort and a minimum 
amount of time. 
Yet a further object is the provision of a method of 

joining a supported member including an in?atable 
body with a supporting member having a recess and 
which method comprises positioning the supported 
member relative to the supporting member for a por 
tion of the in?atable body to enter the recess, and in 
?ating the body for the latter to cooperatively interen 
gage with the recess in the supporting member to inter 
connect the supported and supporting members. 

Still another object is the provision of a method of 
joining of the foregoing character which includes the 
further step of pre-positioning and supporting the sup 
ported member relative to the supporting member. 
Yet another object is the provision of a method of 

joining of the above character which includes the fur 
ther step of introducing a settable filling material into 
the in?atable body and simultaneously evacuating the 
in?ating ?uid therefrom and allowing the ?lling to set 
to form a substantially rigid supported and supporting 
member assembly. 
The foregoing objects and others will in part be obvi 

ous and in part more fully pointed out hereinafter in 
conjunction with the following description of the draw 
ings depicting preferred embodiments of the present 
invention and in which: 
FIG. I is a perspective view, partially in section, of an 

in?atable panel and supporting channel adapted to be 
joined in accordance with the present invention; 

FIG. 2 is a perspective view, partially in section, of 
the joint construction resulting from assembly of the 
in?atable panel and supporting channel components 
illustrated in FIG. 1; 
FIG. 3 is a perspective view, partially in section, illus 

trating another structural assembly including a joint 
construction made in accordance with the present in 
vention; 
FIG. 4 is a perspective view, partially in section, illus 

trating yet another structure embodying the joint con 
struction of the present invention; 
FIG. 5 is a perspective view of still another structure 

including the joint construction of the present inven 
tron; 
FIG. 6 is a perspective view of disassembled sup 

ported and supporting components which are adapted 
to be interconnected by the joint construction of the 
present invention; 
FIG. 7 is a view in cross section of the supported and 

supporting components illustrated in FIG. 6, the sec 
tion being taken along line 7-7 in FIG. 6 and illustrat 
ing the components in partially assembled relationship; 

FIG. 7A corresponds to 'FIG. 7 and illustrates the 
components in fully assembled relationship; 
FIG. 8 is a view in cross section of the supporting and 

supported components illustrated in FIG. 6, the section 
being along line 8—8 in FIG. 6 and illustrating the com 
ponents in partially assembled relationship; 
FIG. 9 is a perspective view, partially in section, of 

another embodiment of an in?atable panel; 
FIG. 10 is a perspective view, partially in section, of 

the panel of FIG. 9 pre-positioned and supported be 
tween supporting channels; and 
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4 
FIG. 11 is a plan view, in section, of the panel and 

supporting channels of FIG. 10 in fully assembled rela 
tionship. 
Referring now in greater detail to the drawings 

wherein the showings are for the purpose of illustrating 
preferred embodiments of the present invention only 
and not for the purpose of limiting the same, supported 
and supporting components 10 and 12, respectively, 
are illustrated in FIG. 1, and the joint construction 
therebetween provided in accordance with the present 
invention is illustrated in FIG. 2. 
Supported component 10 in the embodiment illus 

trated in FIGS. 1 and 2, is a panel including an in?at 
able body of ?exible material having sidewalls 14 and 
16 interconnected by end walls 18 and 20 and top and 
bottom walls 22 and 24, respectively. The several walls 
of the in?atable body are of ?exible sheet material and 
the body can be constructed in any suitable manner. In 
this respect, for example, the walls can be separate 
components of sheet material suitably interconnected 
with one another such as by adhesive bonding, heat 
sealing, stitching, or the like, or the body can be suit 
ably molded for the several walls to be integrally 
united. The in?atable body can be produced from any 
suitable material or combinations of material such as, 
for example, plastic, rubber, treated fabric, or the like. 
Moreover, the material can be either pervious or im 
pervious to the passage of air therethrough for the pur 
pose set forth more fully hereinafter, and can be trans 
lucent, transparent or opaque as desired. The particu 
lar materials and the manner of fabrication of the in 
?atable body do not form a part of the present inven 
tion, and it will be understood that it is only necessary 
that the supported component include a body portion 
which is of an in?atable nature. 

In the embodiment illustrated, sidewalls 14 and 16 
are impervious and are provided with inlet and dis 
charge valve elements 26 and 28, respectively, by 
which the body can be in?ated with air or other gas as 
well as with a suitable ?lling material as described more 
fully hereinafter. Preferably, walls 14 and 16 of the in 
flatable body are provided with cross ties 30 of nylon 
or other suitable materials having opposite ends which 
are suitably interconnected with the walls to limit sepa 
ration thereof when the body is in?ated. While cross 
ties are illustrated, it will be appreciated that other 
forms of wall interconnections can readily be provided 
for the same purpose, namely to restrict separation of 
the body walls upon in?ation thereof. Moreover, while 
the cross ties are illustrated as being operable to main 
tain the sidewalls in relatively ?at dispositions parallel 
to one another, it will be appreciated that the cross ties 

' can provide for the walls to have other contours when 

65 

the body is in?ated. 
The in?atable body has a peripheral edge portion 32 

which is disposed between legs 34 and 36 of supporting 
member 12 when assembled therewith. In the present 
embodiment, the marginal edge portion is de?ned by 
those portions of sidewalls l4 and 16 and end wall 18 
disposed along the corresponding legs 34 and 36 and 
web 38 of the supporting member. Supporting member 
12 further includes a pair of intumed ?anges 40 and 42 
extending along the outer edge of the corresponding 
one of the legs 34 and 36, and ?anges 40 and 42 de?ne 
a restricted entrance to an opening or recess 44 de?ned 
by legs 34 and 36 and web 38 ‘of the supporting mem 
ber. Supporting member 12 can be metal or any other 
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suitable rigid material such as wood, plastic, concrete , 
or the like. Member 12 can be defined, for example, by 
an extrusion, by an assembly of parts to provide the de 
sired recess con?guration, or in any other suitable man 
ner. It will be appreciated that opening or recess 44 has 
an axis A and that flanges 40 and 42 have outer sides 
40a and 42a and inner sides 40b and 42b with respect 
to axis A. 
Walls 14 and 16 of the in?atable body are provided 

with covers 46 and 48 of ?exible sheet material which 
are generally coextensive with regard to the dimensions 
of the corresponding body walls and which are inter 
connected therewith in any suitable manner such as, 
for example, by stitching, adhesive bonding, heat seal 
ing and the like. The material of sheets 46 and 48 may 
be plastic, rubber, cloth, leather, or the like. Sheets 46 
and 48 have corresponding marginal edge portions 50 
and 52 which are free from interconnection with the 
underlying portions of sidewalls l4 and 16 of the in?at 
able body. In the embodiment illustrated marginal edge 
portions 50 and 52 are adapted to overlie the outer sur 
face of channel legs 34 and 36 and preferably, are ad 
hesively bonded to legs 34 and 36 for the purpose set 
forth more fully hereinafter. Such adhesive bonding 
may be achieved in any suitable manner. For example, 
the outerlsurfaces of channel legs 34 and 36 may be 
provided with a coating of adhesive, the inner surfaces 
of portions 50 and 52 may be provided with a coating 
of adhesive or the portions 50 and 52 may be bonded 
to legs 34 and 36 by suitably applied heat and pressure. 
Preferably the inner surfaces of portions 50 and 52 are 
provided with corresponding layers 51 and 53 of pres 
sure sensitive adhesive which is initially protected in a 
well known manner by removable strips 54 and 56 or 
release paper of the like. 

It will be appreciated that prior to assembly of the 
components the in?atable body is in a collapsed condi 
tion. Preferably, though not necessarily, the in?atable 
body is ?rst partially in?ated through valve 26 to facili 
tate handling thereof during assembly, and marginal 
edge portion 32 thereof is then positioned within recess 
44 of supporting member 12. It will be appreciated that 
at this time discharge valve 28 is closed. Release paper 
strips 54 and 56 are then removed from marginal edge 
portions 50 and 52 of sheets 46 and 48 and the latter 
edge portions are pressed against the outer surfaces of 
legs 34 and 36 to pre-position and support the in?at 
able panel relative to the supporting member. Addi 
tional air or other in?ating ?uid is then introduced into 
the in?atable body through valve 26 to in?ate the body 
to the extent necessary for the latter to assume the de 
sired contour and for marginal edge portion 32 thereof 
to substantially ?ll recess 44. It will be noted that in the 
in?ated condition of the panel portions of panel walls 
14 and 16 within channel recess 44 underlie the inner 
surfaces 40b and 42b of channel ?anges 40 and 42, and 
that the restricted entrance to recess 44 constricts the 
in?atable body between marginal edge portion 32 and 
the portion of the in?atable body disposed outwardly 
of the supporting component. While marginal edge 
portion 32 of the in?atible panel is illustrated as being 
free of cross tie members corresponding to cords 30 it 
will be appreciated that such cross ties can be provided 
in this area of the in?atable body if desired. 
After the in?atable body is pre-positioned and sup 

ported relative to the supporting member and is in 
?ated as described above, suitable ?lling material 58 
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6 
preferably is introduced into the body and the air or 
other in?ating ?uid therein is exhausted from the body 
through valve 28 as the body ?lls with the material 58. 
In this respect, valve 28 de?nes an outlet valve for the 
air and is operable in any suitable manner to achieve air 
evacuation simultaneous with ?ller material introduc 
tion. For example, valve 28 can be operable in response 
to the increased pressure caused by introduction of the 
?ller to open and allow the air in the in?ated body to 
escape. The ?ller material is of a settable nature, 
whereby after ?lling of the body therewith the material 
sets to form a substantially rigid panel which is inter 
locked with the supporting component as a result of the 
structural interrelationship between the marginal edge 
portion of the panel and the restriction de?ned by 
?anges 40 and 42 of the supporting member. The ?lling 
material may be any suitable material adapted to be 
?owed into the in?atable body and which will set to de 
?ne a substantially rigid mass therein. For example, the 
?lling material could be a foamed plastic, concrete, or 
other settable material. Moreover, it will be appreci 
ated that if the ?lling material is foamed plastic, the 
dried plastic material can be introduced or provided in 
the in?atable body and the necessary activator intro 
duced when desired to cause generation of the foam 
material. It will be appreciated that upon setting of the 
?lling material the panel is interlocked with the sup 
porting component in a manner which provides struc 
tural integrity for the joint to prevent unintended sepa 
ration of the supporting and supported components. 
Cover sheets 46 and 48 can be of a material provid 

ing a pleasing appearance for the exterior of the sup 
ported component, thus for the panel to have a decora 
tive appearance once the assembly is completed. It will 
be appreciated, however, that the pre-positioning and 
the support functions provided by marginal edge por 
tions 50 and 52 of the cover sheets can be provided by 
means other than sheets of material dimensionally co 
extensive with the opposed walls of the in?atable body. 
For example, narrow strips of material could be at 
tached to walls 14 and 16 of the in?atable body adja 
cent marginal edge portion 32 thereof to provide these 
functions. Moreover, it will be appreciated that the in 
?atable body could otherwise be pre-positioned and 
supported relative to supporting member 12 during the 
in?ation and ?lling operations by which the joint is 
constructed. For example, the in?atable body could be 
partially in?ated, positioned relative to supporting 
member 12 and held by hand during the ?nal in?ation 
and ?lling operation. Sheets 46 and 48 are preferred in 
that they not only provide the pre-positioning and sup 
port function but also provide the supported compo 
nent with an outer surface which can be preprinted, 
embossed, colored, or otherwise constructed to en 
hance the appearance of the panel. 

It will be appreciated from the foregoing description 
of the joint structure of the present invention that many 
end products and structural con?gurations can readily 
be devised employing the joint structure. For example, 
supporting member 12 of the embodiment illustrated in 
FIG. 1 can be suitably interconnected with a support 
surface such as a wall or ceiling in a manner whereby 
the panel or supported member projects outwardly 
from the wall or is suspended from the ceiling to pro 
vide a sign or a support surface for suitable decorative 
or informative indicia. 
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While the joint construction is illustrated in FIG. 1 as 
including a single supporting member and an in?atable 
body having one marginal edge interengaged therewith 
it will be appreciated that more than one supporting 
component may be interconnected with an in?atable 
body to be supported in order to achieve a desired end 
structure. End structures which may be formed are nu 
merous and FIGS. 3-5 are provided to illustrate of few 
of such structures. Others will be readily apparent. 
Referring now to FIG. 3, a portion of a partition, 

panel or wall assembly is illustrated which is comprised 
of a plurality of support members 60 suitably intercon~ 
nected to de?ne openings for receiving and supporting 
in?atable panels 62. Supporting members 60 are struc 
turally similar and in this respect are in the form of 
metal I-bearns having a web component 64 and ?ange 
components 66 which cooperate to de?ne a recess 68. 
Flanges 66 are provided with longitudinally extending 
and inwardly projecting ?anges 70 which de?ne a re» 
stricted entrance to the corresponding recess 68. The 
several supporting members 60 may be interconnected 
in any suitable manner such as by welding, bolting or 
the like to define structure for one or more of the in?at 
able panels. Moreover, it will be appreciated that such 
a frame structure may be constructed to provide walls, 
floors, ceilings, roofs, partitions, or combinations of 
these structures as well as others depending on the end 
structure sought. In the embodiment illustrated, four of 
the supporting members designated 72, 74, 76 and 78 
are interconnected to de?ne a square or rectangular 
frame for supported component 62. It will be appreci 
ated that each of these supporting members has a re 
cess 68 facing inwardly of the frame opening. Sup 
ported member 62 is structurally similar to supported 
member 10 described hereinabove and, in this respect, 
includes marginal edge portions each of which is dis 
posed in a corresponding one of the recesses 68. More 
particularly, supported member 62 is in the form of an 
in?atable panel having side walls 80 and 82 of ?exible 
material interconnected interiorly by cross ties 84. 
Preferably, the outer sides of both walls 80 and 82 are 
provided with cover sheets 86 having marginal edge 
portions 88 adapted to be adhesively bonded to the 
corresponding support member in the manner and for 
the purpose described hereinabove in conjunction with 
the embodiment illustrated in FIGS. I and 2. The outer 
surface of one or both cover sheets may be provided 
with a decorative con?guration such as de?ned by em 
bossment 90 so that the cover sheets of adjacent in?at 
able panels on one or both sides of the structure have 
a pleasing appearance. It will be understood that the 
in?atable panel is provided with suitable valves or 
other means, not illustrated which enable in?ation 
thereof and the ?lling thereof with settable ?lling mate 
rial 92. Moreover, it will be appreciated that the mar 
ginal edge portions of the in?atable panel may be free 
of cross ties or may include cross ties similar to cross 
ties 84. 
Supported component 62 is readily assembled with 

the frame structure by partially in?ating the panel, po 
sitioning the panel relative to members 72, 74, 76 and 
78 with the marginal edge portions of the panel in the 
corresponding recess 68, adhesively bonding the mar 
ginal edge portions 88 of cover sheets 86 to the corre 
sponding support member, and further in?ating the 
panel to assure expansion of the marginal edge portions 
thereof into the recesses of the corresponding support 
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8 
members. The assembly is then completed by introduc 
ing settable ?lling material into the panel and simulta 
neously evacuating the air or other inflating ?uid there 
from. When the ?lling material has set, the panel is sub~ 
stantially rigid and is interlocked on four sides with the 
supporting members. It will be appreciated that in this 
manner an expansive wall assembly can be readily con 
structed. Further, it will be appreciated that by the use 
of supporting members having various cross sectional 
pro?les and longitudinal contours, such a wall can be 
constructed with angular corner con?gurations as vwell 
as other desired structural configurations. 
With reference to FIG. 4, a panel and frame structure 

is illustrated which is of arcuate con?guration. Such a 
con?guration could, for example, provide an open 
ended arcuate cover, or half of a tubular structure. In 
this embodiment, the supporting members include a 
pair of longitudinally extending U-shaped channels 100 
and 102, arcuately contoured U-shaped channels 104 
and 106 at opposite ends of channels 100 and 102, and 
an intermediate I-beam channel 108 extending be 
tween channels 104 and 106. Channels 100, 102, 104 
and 106 are similar in cross section to the supporting 
member illustrated in FIG. 1 and, in this respect, in 
clude a recess having a restricted entrance thereinto. 
Support member 108 is similar to the support members 
disclosed in the embodiment illustrated in FIG. 3 and, 
in this respect, has a pair of recesses on, opposite sides 
of the web of the beam and each of which recesses in 
cludes a restricted entrance. The frame recesses are 
adapted to receive corresponding marginal edge por 
tions of a pair of in?atable panels 110 each of which is 
arcuate in transverse cross section. It will be appreci 
ated that panels 110 are constructed in a manner simi 
lar to the in?atable bodies described hereinabove, and 
that the arcuate contours thereof can be provided dur 
ing the manufacturing process. It will be further appre 
ciated that the marginal edge portions of the panels in 
terengage with the channel recesses in the manner pre 
viously described, and that settable material is intro 
duced into the panels to provide for interlocking en 
gagement between the panels and supporting channels. 
surfaces of panels 110 may be provided with cover 

sheets or other pre-positioning and supporting ele 
ments in the manner hereinbefore described. It will be 
appreciated too that a plurality of the structures illus 
trated in FIG. 4 could be assembled end to end by inter 
connecting the juxtaposed end channels thereof, and 
that two such structures could be interconnected to 
form a tubular structure by interconnecting the juxta 
posed longitudinal channels corresponding to channels 
100 and 102. While the end channels 104 and 106 are 
illustrated as being of U~shaped cross~section, it will be 
appreciated that these components could be de?ned by 
I~beams similar to beam 108, whereby a plurality of 
panels corresponding to panels 110 could be intercon~ 
nected in an elongated structure. Moreover, it will be 
appreciated that two or more longitudinal beams corre 
sponding to beam 108 could be provided between end 
beams 104 and 106 with panels disposed between the 
pairs of longitudinal beams and the corresponding ar 
cuate portions of the end beams. 
FIG. 5 illustrates a tubular structure constructed by 

use of the structural joint of the present invention. In 
this respect, the tubular structure is comprised of end 
portions 112 and 114 having different diameters and an 
intermediate portion 116 which is tapered for its oppo 
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site ends to correspond with the diameters of sections 
112 and 114. In this embodiment, section 112 includes 
a supporting member 118 in the form of an I-beam hav 
ing recesses on the opposite side of the web thereof and 
which recesses have restricted entrances in the manner 
described hereinabove. Section 1 14 includes a support 
ing component 120 similar in cross section to compo 
nent 118. The in?atable panels de?ning sections 112, 
114 and 116 are tubular in transverse cross-section and 
have inner and outer walls of ?exible material intercon 
nected by cross ties in the manner described herein 
above. Sections 112 and 114 have marginal edge por~ 
tions at the inner ends thereof disposed in the corre 
sponding recesses of supporting members 118 and 120, 
and intermediate section 116 has marginal edge por 
tions at the axially opposite ends thereof disposed in 
the recesses of the corresponding supporting member 
118 and 120. 
The joint structure of the present invention has been 

described hereinabove with regard to a supporting 
component and a supported component which is in the 
form of an in?atable panel. In FIGS. 6-8 the joint struc 
ture is illustrated in conjunction with a supported com 
ponent which, as a unit, is a relatively rigid structure 
adapted to be interconnected with a supporting compo 
nent by means of the joint structure of the present in 
vention. More particularly, a building wall 122 is illus 
trated in FIG. 6 as being provided with a window open 
ing 124 adapted to receive and support a window and 
window frame unit 126. As illustrated in FIGS. 7 and 
8, window opening 124 is provided about the periphery 
thereof with support components including side mem 
bers 128 and a sill member 130. It will be appreciated 
that a suitable top member not illustrated, would be 
provided to complete the frame structure within the 
window opening. In the embodiment illustrated, each 
of the side members 128 is in the form of a metal I 
beam having a recess 132 facing inwardly of the win 
dow opening and provided with a restricted entrance 
de?ned by ?anges 134 on the I-beam. Similarly, sill 
member 130 is of a form similar to an I-beam in cross 
section and includes a recess 136 having a restricted 
entrance de?ned by ?anges 138 thereon. 
The window and window frame assembly 126 can be 

of any suitable construction and includes side frame 
members 140, sill member 142 and a top frame mem 
ber 144. Frame members 140, 142 and 144 may be of 
any suitable material such as wood or metal and are 
pre-assembled and interconnected to support relatively 
slidable window panels W. Such pre-assembled or pre 
fabricated window units are well known and do not 
form a part of the present invention. In accordance 
with the present invention, an in?atable body of ?exi 
ble material 146 is mounted such as by adhesive bond 
ing to the outer surfaces of frame members 140, 142 
and 144. It will be appreciated that in?atable body 146 
may be a continuous body extending peripherally about 
the window frame unit, or that individual sections may 
be provided to de?ne the in?atable body. Moreover, it 
will be appreciated that the in?atable body or bodies 
are provided with means such as the valves described 
hereinabove to facilitate in?ation thereof and the ?lling 
thereof with a settable ?lling material. Preferably, the 
outer surfaces of wooden frame members 140, 142 and 
144 are provided with covers of sheet material 148 hav 
ing marginal edge portions 150 adapted to be adhe 
sively bonded to the corresponding support component 
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10 
to preposition and support the window and window 
frame assembly prior to in?ation of in?atable bodies 
146. Cover material 148 may completely cover the ex 
posed outer surface of the wood frame members as il 
lustrated in FIG. 7, or may cover only a portion thereof 
as illustrated in FIG. 8. 
The window and window frame assembly is posi 

tioned in the window opening with frame members 
140, 142 and 144 overlying the recesses of the corre 
sponding supporting components. Marginal edge por 
tions 150 of cover sheets 148 are then bonded to the 
supporting components in a manner similar to that de 
scribed hereinabove, and bodies 146 are in?ated so as 
to extend through the restricted entrance and into the 
recess of the corresponding supporting components. 
Settable ?lling material 152 is then introduced into the 
in?atable body in the manner described hereinabove to 
interlock the window and window frame unit with the 
supporting unit in the manner illustrated in FIG. 7A. If 
desired, one or more of the wooden frame components 
140, 142 and 144 may be provided with a longitudi 
nally extending recess 154 into which a portion of ‘the 
in?atable body can expand. Recess 154 is desirable in 
that when ?lled with the settable material it stabilizes 
the window and window frame unit'against displace 
ment laterally of the corresponding supporting compo 
nent. 

It will be noted that the ?exible material of inflatable 
body or bodies 146 is illustrated as being resilient and 
expansible upon in?ation to ?ll the corresponding re 
cess. The material may be a rubber or rubber like com 
position for this purpose. However, it will be under 
stood that the in?atable body could be of a size adapted 
to extend into the recess prior to in?ation in a manner 
similar to the marginal edge portion of the'panel illus 
trated in FIG. 1. ' 
While the window and window frame assembly has 

been described as being comprised of wooden‘ frame 
components, it will be appreciated that the frame com 
ponents may be of any suitable material. Moreover, 
while the embodiment illustrated in FIGS. 6-8 is com 
prised of an assembly of a window relative to a wall, it 
will be appreciated that the joint structure can in a simé 
ilar manner be employed to provide for interlocking 
other substantially rigid units, such as air conditioning 
apparatus, door and door frame assemblies, or the like, 
with respect to an opening therefor in a wall of a build 
ing or the like. Moreover, doors, windows and other 
rigid units can be assembled in a similar manner in con 
junction with the construction of a building structure or 
the like produced of in?atable panels and supporting 
components of the character described in other em 
bodiments herein. 

In all the embodiments described hereinabove, the 
supporting member or component has been in the form 
of an elongated structural channel having a pair of in? 
turned ?anges de?ning a restricted entrance to a recess 
provided by the side and bottom walls of the channel. 
It will be appreciated, however, that many cross 
sectional channel pro?les, and structural con?gura 
tions or assemblies other than channels can be em 
ployed as the supporting member. It is only necessary 
in connection with the embodiments described herein 
above that the supporting component have an opening 
or recess which provides in some manner for a marginal 
edge portion of the in?atable body to be constructed so 
that the portion of the in?atable body disposed in the 
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recess is interlocked with the supporting component to 
prevent unintentional separation thereof. Many cross 
sectional pro?les or other structural con?gurations 
which could be employed to provide this structural in 
terrelationship between the supporting and supported 
components will be apparent. Moreover, it will be ap 
preciated that the beam structures described herein 
above can alone de?ne the supporting components or 
can be suitably mounted relative to an additional sup 
port member such as a wall or ?oor. Still further, while 
the inflatable panels or in?atable body member of the 
embodiments described hereinabove have a marginal 
edge portion coextensive with a side edge of the panel, 
it will be appreciated that the inflatable panels or body 
members could have a marginal edge portion within the 
meaning of this term herein which would be de?ned, 
for example, by an inflatable projection extending out 
wardly from the peripheral edge of the panel and into 
the recess of the supporting member. 
Referring now to FIGS. 9-11 of the drawing, there is 

illustrated another embodiment of an inflatable panel 
made in accordance with the present invention and an 
assembly thereof with a pair of spaced apart supporting 
channels. More particularly, an in?atable panel 160 is 
illustrated in FIG. 9 which is comprised of spaced apart 
side walls 162 and 164 and a pair of end walls 166 and 
168. It will be appreciated that the panel includes top 
and bottom walls, not illustrated. Sidewalls 162 and 
164 are laterally interconnected by cords 170 to limit 
lateral separation of the sidewalls upon in?ation of the 
panel. In this embodiment, the material of at least end 
walls 166 and 168 of the panel is a resilient material 
such as rubber which will permit expansion of end walls 
166 and 168 outwardly in the direction of the corre 
sponding arrow B upon full in?ation of the panel. It will 
be appreciated, of course, that suitable valve means, 
not illustrated, are provided to facilitate in?ation of the 
panel and the ?lling thereof with settable ?lling mate 
rial. 
Side walls 162 and 164 are provided with corre 

sponding cover sheets 172 and 174 of ?exible material 
suitably interconnected with the corresponding wall 
162 and 164 such as by adhesive bonding, stitching, 
heat sealing or the like. In this embodiment, cover 
sheet 172 has marginal edge portions 176 and 178 and 
cover sheet 174 as marginal edge portion 180 and 182. 
Marginal edge portion 176, 178, 180 and 182 each ex 
tend beyond the corresponding one of the end walls 
166 and 168 of the in?atable panel when the latter is 
in the unin?ated or partially in?ated disposition as il 
lustrated in FIGS. 9 and 10. The inner surfaces of the 
marginal edge portions of cover sheets 172 and 174 
may be provided with adhesive in the manner described 
hereinabove with regard to the in?atable panel illus 
trated in FIG. 1, or the marginal edge portions may be 
provided with other suitable means for pre-positioning 
and supporting the in?atable panel relative to the sup 
porting members with which it is to be assembled. 

In FIG. 10 there is illustrated a pair of U~shaped 
channel members 184 and 186 of metal or the like 
which are rigidly supported in spaced apart relationship 
in any desired manner. For example, channels 184 and 
186 could be opposed frame components of a frame 
structure similar to that illustrated in FIG. 3, or as illus 
trated in FIG. 10, the channel components can be 
mounted to extend at parallel spaced apart relationship 
from a suitable substrate or base 188 which may, for 
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example, be a concrete foundation in which the corre 
sponding ends of the channel are embedded. In?atable 
panel 160 has a length between end walls 166 and 168 
which, when the panel is partially in?ated, correspond 
substantially the distance between channels 184 and 
186. Channels 184 and 186 are each de?ned by a web 
portion and a pair of side ?anges which together de?ne 
a corresponding channel recess 184a and 186a, and the 
channels are supported with the recesses facing one an 
other. The spacing between the channels and the length 
of the in?atable panel provide for the partially in?ated 
panel to be disposed between the channels with the 
panel end walls 166 and 168 disposed adjacent the 
outer edges of the channel ?anges, as illustrated in FIG. 
10. The marginal edge portions of cover sheets 172 and 
174 overlap the outer surfaces of the channel ?anges 
to pre-position and support the partially in?ated panel 
relative to the channel members. 
With the in?atable panel pre-positioned and sup. 

ported relative to the channels as illustrated in FIG. 10, 
the panel can be further inflated to cause panel end 
walls 166 and 168 to expand outwardly into channel 
recesses 184a and 186a, respectively, as illustrated in 
FIG. 11. The in?ated panel can then be ?lled with set 
table material 190 and the in?ating ?uid simulta 
neously evacuated therefrom. When material 190 sets, 
the panel and supporting channels define a substan 
tially rigid structure in which the set ?lling material re 
strains lateral separation of the panel from the support 
ing components. 

It will be appreciated that the assembly illustrated in 
FIGS. 10 and 11 is merely illustrative of one embodi 
ment of a combination of spaced channels and an in 
?atable panel in which the end walls of the panel ex 
pand outwardly of the panel and into the channel reces~ 
ses. When an in?atable panel is interrelated with a pair 
of supporting channels in this manner, it will be appre 
ciated that it is not necessary to provide the inner sur 
faces of the channel ?anges with projections de?ning 
a restricted entrance of the character described in con 
junction with the embodiments previously described. 
Moreover, it will be appreciated that many structural 
assemblies of supporting channels can be employed to 
form an end structure in which the panels and support 
ing channels are interrelated in the manner disclosed in 
FIGS. 9-11. For example, the channels could be H 
shaped in cross-section and interconnected in the man 
ner illustrated in FIG. 3 of the drawings, or the channel 
could be interconnected to de?ne a frame structure 
such as that illustrated in FIG. 4. Still further, it will be 
appreciated that the supporting channels in the window 
opening illustrated in the embodiment of FIGS. 6-8 
could be modi?ed to eliminate the ?anges de?ning the 
restricted entrance to the recesses therein so that the 
in?atable body or bodies provided on the periphery of 
the prefabricated window structure would expand into 
the recesses in the manner described herein with re 
spect to the embodiment of FIGS. 9-11. In other 
words, whenever the supporting components for the 
member to be supported are rigidly supported in 
spaced apart relationship, the supported member may 
include an in?atable portion expandable outwardly and 
into the channel recess and the in?atable body ?lled 
with a settable material to maintain the corresponding 
opposite edges of the supported member within the 
channel recesses to interconnect the supporting chan 
nels and the supported member. 
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Many variations of supporting component structures 
and cooperable marginal edge structures for the com 
ponents to be supported thereby will be apparent, as 
will the construction of numerous structures having 
various utility such as tables, chairs, buildings, signs, 
conduit, and others. It will be appreciated too that the 
joint construction can be employed to erect temporary 
enclosures such as domes often used for outdoor exhib 
its or shows. In this respect, the supporting components 
could be assembled to de?ne the necessary frame 
structure, the in?atable panels would be positioned be 
tween the frame components and the panels in?ated 
with air or the like to interlock the marginal edge por 
tions of the channels with the frame components. In a 
structure of this nature, the panels would not be ?lled 
with a settable material, whereby following use of the 
temporary structure the panels could be de?ated and 
removed and the frame structure dismounted for subse 
quent reassembly of the temporary structure. More 
over, the in?atable panels of such a temporary struc 
ture would not necessarily have to be provided with 
outer covers of sheet material to provide the pre 
positioning and support functions thereof prior to panel 
in?ation, although the use of such cover sheets, espe 
cially if decorated could enhance the exterior appear 
ance of such a temporary structure. . 
While considerable emphasis has been placed herein 

. on the use of valves for in?ating and ?lling the sup 
ported component, the material of the in?atable body 
can be a fabric which would be pervious to air but im 
pervious to the ?lling material. Thus, air could be 
pumped into the body to in?ate the latter and pumping 
continued to maintain in?ation during introduction of 
the ?ller. Thus, the air would escape through the mate 
rial but the ?ller would not, and the use of an exhaust 
or discharge valve would not be necessary. Further, it 
will be clearly understood that the use of adhesive be 
tween the pre-positioning elements of the supported 
component and the corresponding surfaces of the sup 
porting component is merely illustrative of a preferred 
manner of interconnection between the ?aps and sup 
port member. The ?aps or other elements on the sup 
ported member can be interconnected with the support 
member by suitable fastener elements or cooperable 
fastener assemblies. For example, if the supporting 
member is wood, nails, staples or the like can be em 
ployed in place of or in addition to adhesive. Moreover, 
such fastening assemblies can be either temporary or 
permanent as desired. Further, it will be appreciated 
that the portion of the in?atable body disposed in the 
recess of the supporting member can, when in?ated, 
substantially or completely ?ll the recess either by hav 
ing a pre-formed con?guration corresponding to that of 
the recess and/or by being of suf?cient resilience to ex 
pand into conformance with the recess contour. 
As many possible embodiments of the present inven 

tion may be made and as many possible changes may 
be made in the embodiments herein disclosed, it is to 
be distinctly understood that the foregoing descriptive 
matter is to be interpreted merely as illustrative of the 
present invention and not as a limitation. 
Having thus described my invention, I claim: 
1. A joint structure comprising, an elongated support 

component having a bottom wall and laterally spaced 
apart sidewalls, said bottom wall and sidewalls de?ning 
a recess, flange means on said sidewalls and extending 
laterally inwardly thereof to de?ne a restricted en 
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trance to said recess, said ?ange means having inner 
surfaces with respect to said recess, and panel means‘ 
interengaged with said support component, said: panel, 
means including an in?atable body of ?exible sheet ma 
terial, a portion of said body extending throughsaid re 
stricted entrance and into said, recess, means ?lling said, 
body and forcing the sheet material of said portion of 
said body in said recess to extend laterally behind said 
?ange means to interengage said panel rneansandsup 
port component against separation outwardly of said 
restricted entrance, and means prepositioning and, sup, 
porting said panel means with respect to said support 
component, said side walls of said support component 
having outer surfaces with respect to said recess and 
said prepositioning and supporting means including 
?ap means on said panel means adhesively bonded to, 
said outer surfaces. ' ' ‘ 

2. The joint structure according to claim 1, wherein 
said panel means further includes a substantially rigid, 
member disposed adjacent said support component 
and having a side overlying said recess, and said‘inflat 
able body of ?exible material is attached to‘ said side of 
said substantially rigid member. 

3. The joint structure according to claim 2, wherein 
said prepositioning and supporting means is sheet 
means attached to said rigid member and having por 
tions adhesively bonded to the outer surfaces of said 
side walls of said support component. 

4. The joint structure according to claim 1, and a sec 
ond support component identical to said ?rst named 
support component, said first named and second sup 
port component being spaced apart and disposed with 
the recesses thereof opening toward one another, and 
said in?atable body of said panel means including a 
second portion extending through the restricted en 
trance and into the recess of said second support com_ 
ponent. 

5. The joint structure according to claim 1, wherein 
said means ?lling said body of ?exible material is set 
?ller material. 

6. The joint structure according to claim 5, wherein 
said body of ?exible material includes spaced apart 
walls, and means between said walls to limit the spacing 
therebetween by said ?ller material. 1 ‘ ' “ 

7. An in?atable panel member mountable on a rigid 
channel-shaped supporting component having a bot 
tom wall and sidewalls de?ning an elongated recess, 
comprising: said panel member including a body por-’ 
tion and a marginal edge portion, said edge portion 
being received in said recess in said supporting compo- ’ 
nent, and ?ap means attached to said body portion out 
side said recess and adjacent said marginal edge, said 
?ap means extending in overlying relationship with said 
marginal edge and the outer surface of the correspond 
ing one of said sidewalls of said supporting component 
and adhesive means on said ?ap means for connecting 
said ?ap means with said one of said sidewalls for prep 
ositioning and supporting said panel member relative to 
said supporting component. 

8. The panel member according to claim 7, wherein 
said body portion and marginal edge include a pair of 
panel walls having end edges and an end wall trans 
versely interconnecting said panel walls along said end 
edges, said end wall and a portion of said panel ‘walls 
de?ning said marginal edge, sheets of ?exible material 
covering the outer surfaces of said panel walls, said 
sheets each having an end overlying said portion of the 
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corresponding panel wall and a remaining portion 
bonded to the corresponding panel wall, said ends of 
said sheets de?ning said ?ap means. _ 

9. A joint structure comprising, an elongated support 
component having a bottom wall and laterally spaced 
apart sidewalls, said bottom wall and sidewalls de?ning 
a recess, ?ange means on said sidewalls and extending 
laterally inwardly thereof to de?ne a restricted en 
trance to said recess, said ?ange means having inner 
surfaces with respect to said recess, and panel means 
interengaged with said support component, said panel 
means including an in?atable body of ?exible sheet ma 
terial, a portion of said body extending through said re 
stricted entrance and into said recess, means ?lling said 
body and forcing the sheet material of said portion of 
said body in said recess to extend laterally behind said 
?ange means to interengage said panel means and sup 
port component against separation outwardly of said 
restricted entrance, and means prepositioning and sup 
porting said panel means with respect to said support 20 
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component, said in?atable body further including side 
walls integral with said portion in said recess and ex 
tending parallel to said sidewalls of said support com 
ponent, and a cover sheet of ?exible material secured 
on the outer side of at least one of said sidewalls of said 
in?atable body, said cover sheet having an edge ?ap 
overlying said portion of said in?atable body in said re 
cess, said edge ?ap de?ning said prepositioning and 
supporting means and being adhesively bonded to the 
outer surface of the corresponding one of said sidewalls 
of said support component 

10. The joint structure according to claim 9, and a 
second cover sheet on the outer side of the other of said 
sidewalls of said in?atable body, said second cover 
sheet having an edge ?ap overlying said portion of said 
in?atable body in said recess and adhesively bonded to 
the outer surface of the other one of said sidewalls of 
said support component. 

* * * * * 


