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(57) ABSTRACT 

A generally box-shaped building panel suitable for use 
in multiple to form both an arched roof and the end 
walls in a self-supporting building. The basic panel is 
arranged whereby one panel is connected to the other 
by placing an inturned flange of one panel through a 
bottom opening in a connecting channel portion of the 
other panel and folding a downturned terminal portion 
of the other panel under the inturned flange portion of 
the one panel. The roof panel has transverse corruga 
tions in the bottom and sides, the side corrugations 
being tapered. An inverted connecting channel is pro 
vided at each end of the roof to which the upper end 
of the end walls are secured and the lower extremities 
of the roof and wall panel assemblies are anchored to 
a foundation. Apparatus for forming the corrugations 
includes a single drive for the corrugating rollers for 
both the sides and bottom of the panel with a cam 
clutch in the drive train which allows the rollers form 
ing the bottom corrugations to pull the panel through 
the corrugating rollers for the side portions while the 

, latter rollers idle. 

5 Claims, 17 Drawing Figures 
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METHOD AND APPARATUS FOR MAKING 
BUILDING PANELS 

This is a division of application Ser. No. 226,173, 
filed Feb. 14, 1972 now abandoned. 
This invention relates to improvements in building 

panels, apparatus for forming building panels and self 
supporting buildings and building methods. 
A building made of a plurality of panels which can be 

fabricated and assembled at the job site affords many 
advantages over the presently available conventional 
buildings made of brick, stone or concrete. Fabricated 
building panels have heretofore been provided which 
were capable of being assembled into a self-supporting 
or free-standing building characterized by the absence 
of intermediate trusses, supports and columns. Prior 
building panels of this type have been shaped from syn 
thetic and sheet metal materials but the larger spans 
have employed sheet metal. A number of the prior 
building panels require additional fastening members 
to join two panels together. Other assemblies require 
the forming of holes therein to accomplish fastening. 
Another disadvantage of other known building panels 
is that as a result of the shaping, they are under tension 
and have a tendency to twist or become deformed 
under load. 
Accordingly, it is an object of the present invention 

to provide an improved building panel for use in form 
ing the roof and walls in self-supporting buildings and 
the like. 
Yet another object of this invention is to provide an 

improved building panel preferably formed from a strip 
of sheet metal or the like having a unique generally 
box-shaped cross-section adapted to join with an adja 
cent similar building panel without the necessity of an 
additional connecting member between the two build ing panels. 
Another object of this invention is to provide an 

arched panel and apparatus for forming said arched 
panel having corrugations in the bottom and in the 
sides for maximum strength under load with a mini 
mum of internal stress as a result of being roll-formed 
from a flat sheet. 

Still another object of this invention is to provide a 
novel self-supporting building and method which 
greatly reduces the material cost and time of assembly 
from that of conventional building practices. 
In a preferred form of the present invention there is 

provided a generally box-shaped panel used in multi 
ples in an arched roof and the end walls in a self 
supporting building. The basic panel has relatively deep 
side wall portions and an inturned flange on one side 
with a downturned terminal portion on the other side 
forming an inverted connecting channel with a bottom 
opening whereby one panel is connected to the other 
by placing the inturned flange of one panel through the 
bottom opening in the other panel and folding the 
downturned terminal portion of the other panel under 
the inturned flange portion of the one panel. The roof 
panel is further provided with transverse corrugations 
in the bottom and sides, the side corrugations being ta 
pered toward the upper ends. An inverted connecting 
channel is provided at each end of the roof to which the 
upper end of the end wall panels are secured and the 
lower ends of the roof and end wall panels are an 
chored to the foundation. The apparatus for forming 
the corrugations includes a single drive shaft coupled 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
to corrugating rollers for both the sides and bottom of 
the panel. A cam clutch coupled to the side rollers al 
lows the rollers forming the bottom to pull the panel 
through the corrugating rollers for the side portions 
and the other corrugating rollers to idle. 
Other objects, advantages and capabilities of the 

present invention will become apparent as the descrip 
tion proceeds taken in conjunction with the accompa 
nying drawings, in which: 
FIG. 1 is a side elevation view of a self-supporting 

building embodying features of the present invention; 

FIG. 2 is an end elevational view of the building 
shown in FIG. 1; 
FIG. 3 is a perspective view of a length of a building 

panel embodying features of the present invention; 
FIG, 4 is a perspective view of a length of an arched 

roof building panel; 
FIG. 5 is a perspective view of a length of an end wall 

building panel; 
FIG. 6 is a sectional view through lines 7 through 7 

of FIG. 4; 
FIG. 7 is a sectional view through lines 7 through 7 

of FIG. 4; 
FIG. 8 is a transverse section view showing parts of 

an assembly of a pair of adjacent roof panels shown in 
FIG. 4; 
FIG. 9 is a sectional view taken along line 10 through 

10 of FIG. 9; 
FIG. 10 is a fragmentary perspective view showing 

the support of the lower end of a pair of roof building 
panels on an angle iron disposed on a subfoundation 
prior to pouring of an upper part of the foundation; 

FIG. 11 is a fragmentary perspective view of the 
lower end of a roof building panel of FIG. 10 in which 
the upper part of the foundation and floor have been poured; 
FIG. 12 is a fragmentary vertical sectional view show 

ing the attachment of the end wall building panel to the 
roof and the foundation; - 
FIG. 13 is a perspective view of a length of a roof 

panel member located at the end of the building having 
a depending fastening channel for attachment to the 
upper end of the vertically disposed end panel member; 

FIG, 14 is an elevation view showing the attachment 
of the end wall to the foundation and to the end roof 
panel; 
FIG. 15 is a front view of the end showing the shaping 

part of a machine suitable for forming corrugations 
with both the bottom and sides of the arched roof 
panel; 

FIG. 16 is a top plan view of the machine of FIG. 15; 
and 
FIG. 17 is a side elevational view of the machine of 

FIGS. 15 and 6. 
Referring now to the drawings, there is shown in FIG. 

1 a building 11 having an arched roof 12 comprised of 
an assembly of roof panels 13 and an end wall 14, at 
each end comprised of an assembly of vertical end wall 
panels 15. The building 11 is shown as having a larger 
door 17 in one end wall 14 and a smaller door 18 in the 
same end wall to afford access. 
The building panels for building 11 are made from a 

basic generally box-shaped panel 21 shown in detail in 
FIG. 3 which has a flat base or bottom portion 22, a 
pair of spaced upright side portions 23 and 24 project 
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ing upwardly from the opposite marginal edges of and 
in a direction transverse to the flat bottom portion 22, 
an upper inturned flange portion 25 projecting in 
wardly from the upper marginal edge of and in a direc 
tion transverse to the side portion 23. An upper out 
turned flange portion 26 projects outwardly from an 
upper marginal edge of and in a direction transverse to 
the side portions 24 and has a downturned terminal 
portion 26a at the outer marginal edge thereof. The in 
turned flange portion 25, has a terminal section 25a 
bent back toward the side portion 23 to provide a re 
verse bend or fold and a double thickness. The out 
turned flange portion 26 is bent downwardly to provide 
a straight, downturned terminal portion 26a providing 
an inverted, generally U-shaped connecting channel 
with a bottom opening. The bottom opening formed by 
the outturned flange portion 26 is of greater width than 
the inturned flange portion 25 so that it will receive the 
inturned flange portion of the next adjacent panel di 
rectly through the bottom opening. This facilitates an 
easy assembly of the panels. The basic panel 21 is made 
by roll forming a flat strip of sheet metal into the shape 
shown in FIG. 3 and may utilize the method and ma 
chine disclosed in my U.S. Pat. No. 3,529,461 with the 
necessary modifications to form the specific flange 
shapes shown in FIG. 3. 
The roof panel 13 is made by taking the basic panel 

21 and forming transverse corrugations in each of the 
side portions 23 along the length thereof, the corruga 
tions being comprised of a series of alternative grooves 
and ridges along each side portion which are desig 
nated by numerals 31 and 32, respectively. The corru 
gations in the side portions extend the full length of the 
panel and are tapered toward the top, their being deep 
est adjacent the marginal edge of the bottom portion 
and decreasing in depth upwardly along the side por 
tions to a point below and spaced from the upper mar 
ginal edge of the side portion. The tapered corrugations 
in the side portions provide the greatest strength at the 
base and leave the upper edge of the side portions sub 
stantially smooth or non-corrugated and this arrange 
ment leaves the formed panel in a stable condition with 
no internal tension or tendency to twist which might 
otherwise exist due to the forming of the arch in the 
bottom portion. A further advantage of the side corru 
gations is that adjacent corrugations mesh with one an 
other to prevent relative longitudinal movement be 
tween two side-by-side panels. Transverse corrugations 
are also formed in the bottom portions which are com 
posed of a series of alternating grooves 33 and ridges 
34. The corrugations in the bottom portion provide the 
desired arch in the roof panels. 
The vertical end wall panels 15 may take the form of 

the basic panel of FIG. 3 or may be strengthened by 
providing a pair of upwardly protruding rib portions 36 
and 37 in the bottom wall extending along the panel. 

In the method of assembly, two roof panels side-by 
side the inturned flange portion 25 of one panel is in 
serted into or received through the bottom opening of 
the connecting flange of the other panel and the corru 
gations of the adjacent side portions mesh with one an 
other. The downturned terminal portion 26a is folded 
back under the inturned flange portion 25 throughout 
the length of the panel using a suitable crimping tool 
leaving a rounded bend or fold along the inner side 
edge thereof. 
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4 
By way of illustration and not by way of limitation a 

typical arched roof panel 13 as above described suit 
able for a span up to 100 feet has the following dimen 
sions: 
Width of bottom portion 
Depth of side portion 
Gauge of material 20 (0.36' thickness) 
Depth of corrugations 4 to y' 
The side portions of the panel are considerably taller 

or of more depth than those heretofore provided and 
have been found to permit a considerably greater build 
ing span without additional supports. The provision of 
flange at the upper marginal edges makes it a box 
shaped configuration with four corners and distin 
guishes it from the typical channel or basic U-shaped 
panel and affords considerably greater load strength. 
The connection between panels is water and weather 
proof. No bolts or holes or third member fasteners are 
required. The intermeshing side corrugations restrict 
movement in both the vertical and horizontal planes 
under load. 
In the preferred building construction using the 

arched roof panels 13 above described, a pair of paral 
lel concrete sub-footings form the foundation, one 
being represented at 41 and set in place at spaced inter 
vals along the footing and external above the top sur 
face of the sub-footing 41. An angle iron 43 is mounted 
on the sub-footing and is set at the proper angle to the 
end of the panel to and secured to the anchor rod 42. 
The roof panels are assembled side-by-side as above 
described with the lower extremities thereof being at 
rest on the angle iron 43. The lower extremities are 
temporarily secured to the angle iron by wires or bolts 
(not shown). An upper footing and floor portion and 
floor section 44 is then poured around the lower por 
tion of the lower extremities of the assembled roof pan 
els to secure them in place and seal against the weather. 

An alternate arrangement for supporting and anchor 
ing the roof panels is illustrated in FIG. 12 where a 
footing and floor section 46 has the anchor bolts 47 
embedded therein and projecting upwardly therefrom. 
An angle iron 48 is fastened to the anchor bolt and then 
fastened to the panels as by a bolt and nut fastener rep 
resented at 49. 
In the building shown, the roof panel at each end or 

the end roof panel 13e has an inverted U-shaped chan 
nel member 51 secured to the underside thereofas with 
bolt and nut fasteners 52 at spaced intervals. The end 
wall panels are inserted individually or as an assembly 
into the channel member 51 at the top and fastened 
thereto as with bolt and nut fasteners 53 along both 
sides. The bottom of the end wall panels rest on the 
foundation floor 44 and are fastened to an angle iron 
54 with a bolt and nut fastener 55 which is anchored to 
anchor bolts 56 embedded in the floor. 
In a preferred form of apparatus for forming the 

crimps or corrugations in the side and bottom portions 
of the roof panels 13 there is shown in FIGS. 15 
through 17 a pair of corrugating rollers 61 and 62 for 
one panel side portion and a pair of corrugating rollers 
63 and 64 for the other panel side portion. The outer 
roller of each pair is tapered toward the upper end or 
upwardly convergent and the inner roller of each pair 
is tapered toward the lower end and is downwardly 
convergent in contour so as to form the tapered side 
corrugations in the panels. Each side roller has a plural 
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ity of radially extending circumferentially spaced fin 
gers 65, with the fingers of one of the pair meshing with 
the fingers of the other of the pair so that as the sheet 
metal is passed between a pair, the tapered alternate 
grooves and ridges are pressed therein with the contin 
uous feed or movement of the panel therethrough. 
Following the side rollers there is provided upper and 

lower corrugating rollers 68 and 69, respectively, for 
corrugating the bottom portion 22 of the panel. The 
upper roller 68 has a convex contour and the lower rol 
ler 69 has a complementary concave contour. The 
upper roller 68 has a plurality of radially extending cir 
cumferentially spaced fingers 71 which mesh with radi 
ally extending circumferentially spaced fingers 72 on 
the lower roller to form the corrugations as the bottom 
of the panel is passed therethrough. 
The drive train for the side rollers 61, 62, 63 and 64 

and the upper and lower rollers 68 and 69 respectively 
is arranged to be driven by a single main drive shaft S 
coupled to a single conventional drive motor M. The 
main drive shaft S is coupled to or a pair of a shaft 75 
extending from the opposite ends of the lower corru 
gating roller 69 and has a beveled gear 76 carried on 
shaft 75 meshing on end with a smaller beveled gear 77 
carried on a vertical shaft 78. Shaft 78 is coupled to a 
sprocket gear 79 carried by a cam clutch coupling 81. 
The sprocket gear 79 meshes with a sprocket 82 fixedly 
secured to a shaft 83 secured to the outer side corrugat 
ing roller 61. The other end of shaft 83 has a gear 84 
meshing with a gear 85 on a shaft 86 connected to the 
inner corrugating roller 62, rollers 61 and 62 being 
turned in opposite directions. The upper end of the 
shaft 83 carries a sprocket 88 coupled by a chain 87 to 
a sprocket 71 on the shaft 92 connected to the outer 
corrugating roller 64. 
The cam clutch 81 coupling between the shaft 78 and 

gear 79 on the outer roller is a conventional device sim 
ilar to a bearing which permits the main shaft M to 
drive the side corrugating rollers via the cam clutch 
coupling and allow the side rollers to rotate freely of 
the main drive once the outer sprocket 79 rotates faster 
than the inner shaft 78 in an overrunning action. The 
end of shaft 75 opposite shaft 73 connected to the 
upper roller has a gear 97 which meshes with gear 98 
on a shaft. 

In the forming of the corrugations the basic panel 21 
shown in FIG.3 is passed first through the pairs of side 
corrugating rollers and then between the upper and 
lower rollers. Initially, the side rollers are positively 
driven via the gear train to draw the panel there 
through. As soon as the panel reaches the upper and 
lower rollers 68 and 69, the panel is drawn faster than 
the side rollers are running so that they now idle and 
the panel is drawn through only by the power supplied 
to upper and lower rollers. 

It is therefore to be understood from the foregoing 
description that various changes and modifications may 
be made therein without departing from the spirit and 
scope of the invention as defined by the appended 
claims. 
What is claimed is: 
1. In apparatus for forming arched building panels 

using a generally U-shaped basic panel having a bottom 
portion and a pair of spaced upright side portions pro 
jecting upwardly from said bottom portion, the combi 
nation comprising: 
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6 
a pair of cooperating tapered side corrugating rollers 
adapted to receive each side portion of the panel, 
each said roller having radially extending, circum 
ferentially spaced fingers meshing with fingers of 
the associated roller of each pair whereby as the 
side portions are passed between the pairs of rollers 
alternate transverse grooves and ridges are formed 
therein, 

upper and lower corrugating rollers adapted to re 
ceive the bottom portion of the panel, one of said 
upper and lower rollers having a convex contour 
and the other of said upper and lower rollers having 
a concave contour, said upper and lower rollers 
having a plurality of radially extending circumfer 
entially spaced fingers with the fingers of the upper 
roller meshing with those of the lower rollers, 

drive means to simultaneously drive said side corru 
gating rollers and said bottom corrugating rollers, 

said drive means including a drive motor and a drive 
train between the drive motor and said side and 
upper and lower corrugating rollers, the drive train 
to said side corrugating rollers including a cam 
clutch which permits the side rollers to be driven 
directly from the drive motor until the panel enters 
between the upper and lower corrugating rollers at 
which time the side rollers rotate as a result of the 
panel being pulled through the side corrugating rol 
lers by the rotation of the upper and lower corru 
gating rollers. 

2. In apparatus as set forth in claim 1 where one of 
each pair of side corrugating rollers has an upwardly 
convergent contour and the other of each pair has a 
downwardly convergent contour. 

3. In apparatus for forming an arched building panel 
from a relatively straight basic panel member with a 
generally U-shaped transverse cross-section having a 
bottom portion and a pair of spaced upright side por 
tions, the combination comprising: 

first means for forming transverse corrugations in the 
side portions that alternate first in one direction 
and then in the opposite direction from the plane 
of the side portion with said corrugations also being 
tapered, then being deepest at the marginal edge of 
said bottom portion and progressively decreasing 
in depth toward the upper ends thereof, and 

second means succeeding said first means for form 
ing transverse corrugations in said bottom portion 
that alternate first in one direction and then in an 
opposite direction while at the same time forming 
a downwardly extending bow in said bottom por 
tion thereby forming an arch in said panel. 

4. In apparatus for forming an arched building panel 
as set forth in claim 3 wherein said second means is ar 
ranged to pull the panel through said first means. 

5. In a method of forming an arched building panel 
from a substantially flat sheet metal for use in multiples 
in a self-supporting building, the steps of: 
providing a relatively straight panel member with a 
generally box-shaped transverse cross-section hav 
ing four right angle corners with a bottom portion 
and a pair of spaced upright side portions project 
ing upwardly from the opposite marginal edges of 
said bottom portion, an inturned flange portion 
projecting laterally inwardly from the upper mar 
ginal edge of one of said side portions and an out 
turned flange portion projecting outwardly from 



3,842,647 
7 8 

the marginal edge of the other of said side portions, being deepest at the marginal edge of said bottom 
said outturned flange portion having a terminal portion and progressively decreasing in depth to 
portion extending downwardly to provide an in- ward the flange portions, and 
verted connecting channel with a bottom opening forming transverse corrugations in said bottom por being sided to receive the inturned flange of an ad- 5 
jacent panel member therethrough; tion that alternate first in one direction and then in 

forming transverse corrugations in the side portions an opposite direction while at the same time form 
that alternate first in one direction and then in an ing a downwardly extending bow in said bottom 
opposite direction from the plane of the sheet ma- portion thereby forming an arch in said panel. 
terial, said corrugations also being tapered, their 10 2k xk ski k sk 
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