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The present invention reiates to a method of forming 
or erecting sheet metal panels and relates, more par 
ticularly, to a method of forming or erecting a sheet 
metal panel having inflatable portions intermediate its 
side edges. 
An object of the invention is to provide a method of 

forming or erecting a sheet metal panel in Such a Way 
that the panel is stressed and under tension when it forms 
part of a structure. Another object of the invention is 
to provide a method of forming or shaping sheet metal 
panels into a variety of curved structural shapes ex 
peditiously and at low cost. 

Other objects of the invention will become apparent 
and be better traderstood from the following description 
and the accompanying drawings in which: 

F.G. 1 is a perspective view of a sheet metal panel as 
initially attached to a structure in accordance with the 
present invention; 

FiG. 2 is a perspective view of the sheet metal panel 
shown in F.G. 1 after erection and stressing of the panel 
in accordance with the present invention; 

F.G. 3 is a fragmentary view in section taken along 
ine 3-3 of FIG. 1, but on an enlarged scale; 

FIG. 4 is a fragmentary view in section taken along 
line 4-4 of FIG. 2, but on an enlarged scale; 
F.G. 5 in assembled coidition; 
a step in the method of forming a sheet metal panel into 
a structural shape of a desired curvature in accordance 
with the invention; 

F.G. 6 is a perspective view of the parts shown in 
FIG. 5 in assembled condition; 
FIG. 7 is a perspective view illustrating the final step 

in the forming of a curved panel in accordance with 
the invention; 

FIG. 8 is a section view taken along line 8-8 of FIG. 
7; and 

F.G. 9 is a section view taken along line 9-9 of 
FG. 8. 

in general, the present invention relates to the erecting 
or forming of a sheet metal panel having infatable per 
tions intermediate its side edges by inflating said por 
tions, entirely or partially, while the side edges of the 
panel are held in fixed positions. As will be described 
hereinafter in detail, the panel may be erected in a 
stressed condition as part of a structure or it may be 
formed into a wide variety of curved structural shapes. 

Referring to the drawings and to FIG. 1 in particular, 
there is a thin sheet metal panel 16 which is fastened 
along its side edges to spaced frame members 11 by 
rivets 22 or other suitable fastening means. 
The panel 8) is formed with a plurality of inflatable 

portions formed by internal unbonded surfaces 13 de 
fining internal slits which extend lengthwise of the panel 
in spaced and generally parallel relation to each other. 
However, the inflatable portions do not have to be par 
allel to each other or the side edges of the panel. Such 
a panel may be formed by rolling tubes which have been 
treated internally with a resist into the Surface of a metal 
sheet as taught in my United States Letters Patent No. 
2,828,533 issued April 1, 1958 for Method of Making 
integral Sheet and Tubing Products. However, it will 
be inderstood that other methods of forming the panel 
may be employed if desired. 
As shown in FIGS. 2 and 4, the portions of the panel 

defining the unbonded internal surfaces i3 may be sep 
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arated and expanded into more or less tubular form, as 
indicated at 14, by introducing fluid under pressure be 
tween said surfaces. When the unbonded internal sur 
faces 3 are expanded, the distance between the points 
A at the ends of such surfaces is reduced, as shown in 
FIGS. 3 and 4, and this causes a reduction in distance 
between the edges of the panel as shown in F.G. 2. 
The inflation is carried out with the side edges of the 

panel fixed to the frames, and the reduction in the 
width of the panel takes up any slack which may be 
present in the panel as initially installed on the frames 
(see F.G. 1), so that the panel, as finally installed, is 
tightly stretched and is under stress in a direction per 
pendicular to its side edges. In addition, the erected 
panel contains spaced tubular portions which not only 
lend strength and rigidity to the panel, but also provide 
a certain amount of give or stretchability to the panel 
which can accommodate transverse stresses or dimen 
sional changes in the framework of the structure with 
out rupturing or tearing the panel. For example, if the 
frames are separated by shifting, the tubular portions 
of the panel will collapse slightly and assume an elliptical 
form. 

It should be noted that the panel does not have to be 
rectangular, but can be triangular or any other desired 
shape. Also, such a panel can be erected in a curved 
conformation, as in a domed structure, as well as in a 
given plane. 

In addition to the erection of a metal panel as de 
scribed above, the present invention also permits sheet 
metal panels to be formed into a wide variety of curved 
shapes prior to installation as part of a structure with 
out the use of expensive presses and shaping dies or the 
like. An example of such a procedure is illustrated in 
in FIGS. 5 through 9. 

In carrying out such an operation, a sheet inetal panel 
2.É having inflatabie portions formed by a series of spaced 
unbonded internal surfaces 22 extending lengthwise there 
of, is formed initially with an arched center portion 
23 and with fanges 24 extending along opposite sides 
thereof. Each of the flanges is placed between a pair 
of rigid clamping strips 25, 26 and the panel and the 
clamping strips are then attached to fanges 27 extending 
along opposite sides of a form 28 by means of bolts 29 
and nuts 30 or other suitable fastening devices which 
extend through the flanges and the clamping strips at 
spaced points throughout their length. This prevents 
the panei edges from moving when the inflatable por 
tions of the panel are expanded. 
The center part 3 of the form 28 which underlies 

the arched center part of the panel, has a raised or con 
vexly curved surface corresponding to the curvature to 
be imparted to the panel. Such a form may be made 
of wood, plaster or other suitable material. When the 
panel has been attached to the form, as shown in FiG. 
6, the inflatable portions of the panel containing the 
unbonded internal surfaces 22 are then inflated, as in 
dicated at 32, by the introduction of fluid under pressure 
between the Unbonded surfaces. As explained above, 
this causes a contraction to take place in the width of 
the panel and such contraction, in this instance, draws 
the center portion of the panel down tightly against the 
curved surface of the form. When the panel is brought 
into contact with the surface of the rigid form, further 
expansion of the panel due to the pressure of the fuid 
at the points where such contact is made will cease. 
Thus, as shown in FIG. 8, the portions 32 of the panel 
defining the unbonded internal surfaces may be expanded 
non-uniformly throughout their length. In the form 
illustrated, the expanded portions of the panel are opened 
to a lesser extent toward their remote or high ends, due 
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to the fact that the panel first contacted the curved sur 
face of the form at such remote ends as the expansion 
took place and that such contact progressed toward the 
near ends of the inflatable portions of the panel as the 
expansion thereof continued. 

In addition, as shown in FIG. 9, the expansion of the 
portions of the panel defining the unbonded internal sur 
faces may also be non-uniform across the width of the 
panel, depending on the particular curvature of the sur 
face of the form. In this connection, it should be noted 
that it is desirable, although it may not be essential, to 
inflate or expand the several portions defining the un 
bonded internal surfaces simultaneously and under sub 
stantially uniform pressure. 

Substantially the same result may be obtained by fully 
inflating or expanding the portions of the panel defining 
the unbonded internal surfaces throughout their length 
and then drawing the panel down into contact with the 
curved surface of the form by means of the clamping 
strips. In such a case, the expanded portions will col 
lapse and conform to the shape of the form as the panel 
contacts the form and they also permit the panel to be 
stretched as they are flattened. 

it will be understood that various changes and modi 
fications may be made in the methods of practicing the 
invention which have been described herein without de 
parting from the scope of the invention as defined by the 
following claims. 

I claim: 
1. The method of erecting and forming a reinforced 

prestressed panel structure composed of frame members 
fixed in laterally spaced relation to each other and a 
sheet metal panel extending between said frame members 
and having its side edges respectively permanently se 
'cured to said frame members; comprising the steps of 
providing frame members in fixed laterally spaced rela 
tion to each other, providing a sheet metal panel having 
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4. 
elongated inflatable portions intermediate the side edges 
thereof extending generally lengthwise of said panel, 
permanently securing the side edges of said panel to said 
respective frame members, and thereafter inflating said 
inflatable portions until the panel is placed in tension 
between its side edges while maintaining the fixed spaced 
relationship of said frame members to complete the 
prestressed panel structure reinforced by the inflated por 
tions. 

2. The method defined in claim 1 wherein said panel 
is unsupported between said frame members during in 
flation. 

3. The method defined in claim 1 wherein said in 
flatable portions extend generally lengthwise of said frame 
members. 

4. The method defined in claim 3 wherein slack in 
said panel between said frame members is substantially 
taken up prior to inflation of said inflatable portions. 

5. The method of forming a reinforced sheet metal 
panel having a desired configuration; comprising the steps 
of providing a sheet metal panel having elongated in 
flatable portions intermediate the side edges thereof ex 
tending generally lengthwise of said panel, securing the 
opposite side edges of said panel in fixed positions at 
opposite sides of a form such that the panel between said 
side edges bows in a direction away from a contoured 
surface of said form, and thereafter inflating said in 
flatable portions to contract said panel into surface en 
gagement with said contoured surface. 
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