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ABSTRACT OF THE DISCLOSURE 
A building panel of rectangular outline having a planar 

surface from which a ridge protrudes is described. The 
ridge extends in the longitudinal direction of the panel 
and is of substantial height and width with respect to the 
panel width at one end of the panel and of lesser height 
and width at the other end of the panel. The resulting 
panel is one having a high resistance to twist deformation 
about its longitudinal axis as well as to bending. ,1 

This invention relates to building structures and more 
particularly to buildings of the frameless type wherein 
the panels forming the building provide the supporting 
structure and the surface covering. - 

Conventional 'building structures are generally expen 
sive in terms of the volume enclosed per dollar of ma 
terial and erection costs. There exists a need for a build 
ing structure which is physically equal to or superior to 
a conventional building but which in its completed form 
is less expensive. Since a large fraction of the cost of‘a 
conventional building is expended on ?rst erecting a sup 
porting frame on which a non-load-supporting covering 
or skin is then applied, it is to be expected that signi?cant 
economies will be effected if as in this invention the skin 
and the supporting frame are provided as an integral unit. 
This integral unit is provided in the unique design of the 
panel of the invention which when assembled with other 
like panels provides a frameless building structure of high 
strength and low cost. 

It is, therefore, a primary object of this invention;to 
provide a building structure which is fabricated from 
panels fastenedtltogether to form a self-supporting struc 
ture without utilizing additional supporting framework. 

It ‘is a further object of this .invention to‘provide a 
building structure which not only requires no supporting 
framework when completed but further requires no sup 
porting framework while under construction. 

It is a further object ‘of this invention to provide a 
building panel which is fabricated from a‘ standard rec 
tangular form of sheet material stock with‘ :a minimum 
scrap material resulting from the fabrication. ' - 

It is a further object of this invention to provide‘ a build 
ing panel having high resistance to bending and twisting 
stresses to which it is subjected. ‘ 

It is a further object of this invention to provide a 
building panel which provides the maximum area of cov 
erage'from an originally rectangular sheet of material 
while providing a panel which has high strength and be 
haves as a structurally stiff member even though fabri 
cated from relatively thin sheet material. ‘ ' 
Another object of this invention is to provide a'build 

ing which may be constructed of relatively low strength 
material such as plastic without requiring a supporting 
metal frame. ‘ ' ' ' 

Another object of this invention is to produce a build 
ing constructed of sandard modular‘ panels, easily pro 
duced and assembled with a small amount of ‘relatively 
unskilled labor. ' ' ' " 

It is a feature ‘of this invention to provide‘ at least 
in one embodiment of the invention a building panel 
which can be stacked one upon another of like panels to 
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provide a compact package of panels to facilitate trans 
porting. . 

Another object of the invention is to provide a ‘building 
which consists of a plurality of generally identical panels 
that may be quickly assembled to form the structure and 
quickly disassembled to dismantle the same. 

It is a further feature of this invention that the building 
panels may be assembled to form an arch while the arch 
so formed is lying on a ?at horizontal work surface. Said 
arch being sufficiently strong to be stable when lifted to 
a vertical position and left standing without external sup 
port. Said arch also being capable of being moved into 
position adjacent another arch for connection thereto in 
the assembly of a building. 
These and other objects and features of the invention 

are accomplished in a preferred embodiment of the in 
vention by providing a building panel of rectangular out 
line having a ?at surface from which a ridge protrudes. 
The ridge extends in the longitudinal direction of the panel 
and is centrally disposed in the lateral or transverse di 
mension of the panel. The ridge is of substantial height 
relative the width of the panel at least at one end of the 
panel. The transverse expanse or width of the ridge, meas 
ured at its base in the plane of ?at surface is substantially 
greater, at the end of the panel where the ridge height is 
greatest, than the width at the other end of the panel. The 
substantial height of the ridge together with is width vari 
ation along the length of the panel is a contributing factor 
to the unusual strength achieved in the panel. Accordingly, 
the height of the ridge has been increased greatly over 
normal corrugation heights since thereby the strength is 
greatly increased. The combination of the ridge and the 
planar or ?at surface results'in a panel having substantial 
area of coverage together with high strength. Flanges 
along the periphery of the panel contribute to the struc 
tural strength of the panel and facilitate connection to 
other like panels. Furthermore, this unique panel construc 
tion is accomplished with minimum waste of the rectan 
gular sheet stock of material from which the panel is 
fabricated by utilizing that'portion of the sheet stock not 
used _in said ridge to provide a planar portion of substan 
tial lateral extent. ‘ 

Other objects and advantages of the invention will be 
come more apparent from the following detailed descrip 
tion taken in conjunction with the appended drawings 
wherein: 
FIG. 1 is a perspective view of a preferred embodiment 

of the panel of this invention. 
FIG. 2 is a prepared ?at sheet of material from which 

the panel of FIG. 1 is to be formed. 
FIG. 3 is a top view of a completed panel. 
FIG. 4 is a side view of the panel of FIG. 1. 
FIGS. 5 and 6 are end views of the panel of FIG. 1. 
FIG. 7 is a cross sectional view of the region where 

two panels are fastened together at their corresponding 
ends. 

' FIG. 8 is a perspective view of the region where two 
panels are fastened together. 
FIG. 9 is a perspective view of a building structure 

whose roof and side walls are constructed of the panels 
of FIG. 1. 
FIGS. 10, 11, 12, 13 and 14 are perspective views of 

other embodiments of the panel of this invention. 
FIGS. 15 and 17 are-cross sectional views of panels 

connected to each other with up-turned ?anges. 
FIG. 16 is a perspective view of a bolted-on type of 

end ?ange._ 
FIG. 18 is a perspective view of panels assembled to 

form a column. 
A preferred embodiment of the building panel 10 of 

this invention is shown in FIG. 1. The panel 10 has a 
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ridge 18 extending longitudinally along the length of the 
panel and centrally disposed in the lateral or width di 
mension of the panel. The ridge 18 of FIG. 1 is triangular 
in cross section having a height of substantial dimension 
compared to the width of the panel and a width which 
varies substantially along the length of the panel 10. The 
remaining surface of the panel 10 is composed of sub 
stantially planar surfaces 24, 25 which are contiguous to 
the base of the width of the triangular ridge 18 at bends 23, 
22, respectively. In the preferred embodiment, the panel 
10 is fabricated from an initially parallel sided sheet of 
?at material to yield a panel 10 constrained to have con 
stant width throughout its length. This constraint causes 
the ridge 18 to be composed of two non-planar surfaces 
thereby contributing to the unusual strength and structural 
rigidity of the completed panel 10. Flanges 11, 14 at the 
edges of the panel ends 12, 13 and ?anges 19 at the panel 
side edges 34, 35 provide a means for attaching panels 
10 to one another. The ?anges also add to the structural 
strength of the panel especially when connected to each . 
other by welding or by being fastened to a common rigid 
member. 
The panel 10 may be fabricated from a rectangular 

sheet of metal, such as steel or aluminum, or other suit 
able material such as acrylic type plastic, with a mini 
mum of scrap material resulting from the fabrication. A 
?at sheet 15 of metal is cut and notched along its periph 
ery as shown in FIG. 2 from an originally rectangular 
sheet. The dashed lines 8 of FIG. 2 rep-resent those lines 
along which bends are made to provide the ?nished 
panel 10 of FIG. 1. A bend along the ridge line joining 
end points 16, 17, centrally located in the width dimen 
sion of the sheet 15, establishes the peak 9 of the ridge 
18 of the panel. Two additional bends, each in a direction 
opposite from the ridge bend, one bend 23 along the 
line joining points 20, 21 and another bend 22 along the 
line joining points 28, 29 complete the fabrication of the 
main surface of the panel. Bends along the remaining 
lines 8 of FIG. 2 provide the end ?anges 11, 14 and side 
?anges 19. In the completed panel 10 the side ?anges 19 
are transverse to the plane of the planar surfaces 24, 25 
while end ?anges 11, 14 are substantially in the plane 
the end edges of the ridge 18 form. 
The panel 10 of FIG. 1 is shown in top projection in 

FIG. 3 to illustrate the retention of parallel sides 34, 35' 
in the ?nished panel where the material from which the 
panel was fabricated was initially rectangular as in FIG. 2. 
The outermost points 12, 13 of ridge peak 9 are seen 
to extend beyond the planar portions 24, 25. However, 
it is apparent that the panel 10 of FIG. 1 can have end 
points 12, 13 terminating short of the ends of the planar 
portions 24, 25 if a panel of this con?guration is desired. 
The side view of the panel 10 in FIG. 4 shows the 

planar end edges of the ridge 18 and the location of the 
?anges 11, 14 in this ridge plane. The angles 31, 32 that 
the ridge plane forms with the plane of surfaces 24, 25 
are shown to be acute angles. As stated above, it is ap 
parent that the angles may be different than that shown 
in FIG. 4, even being obtuse angles, with the particular 
choice of angles being determined by the design of a 
particular span and the number of panels in the span. As 
an example, a four panel span or arch 91, 92 such as 
shown in FIG. 9 provides an esthetically pleasing and 
structurally strong building when the angles 31, 32 are 
both 62.5 degrees. 
The end views of the panel 10 in FIGS. 5, 6 show in 

detail the end ?anges 11, 14 and the ridge angles 51, 52. 
The angle 51 at end 13 of panel 10 is not equal to angle 
52 atthe other end 12 of the panel where the panel is 
fabricated from an initially rectangular sheet 15 with the 
constraint that the ?nished panel 10 is of uniform width 
as are the side ?anges 19. If the panel 10 is fabricated 
from sheet metal by means of a brake, the brake must 
be adjusted to provide these unequal angles at the ends of 
the panel and to cause the ridge angle to Vary continu 
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ously therebetween. This brake adjustment is easily made 
by a skilled craftsman. The unequal angles 51, 52 cause 
the surfaces 26, 27 of the ridge 18 to be non-planar sur 
faces. The extent of curvature in surfaces 26, 27 is illu 
strated by considering the dimensions of a typical panel. 
A typical panel 10 has a total width of thirty-six inches 
of which the ridge 18 occupies twenty-?ve inches at 
panel end 12 and eight inches at end 13. The approximate 
height of ridge peak 9 at end 12 is seven inches while 
at end 13 it is four and one-half inches in height. For 
these dimensions the angle 52 is 120 degrees whereas the 
angle 51 is 80 degrees. For a panel whose length meas 
ured between end points 12, 13 is approximately seven 
and one-half feet, the difference in angles 51, 52 although 
large results in only a gradual curvature of ridge sur 
faces 26, 27. Nonetheless, this curvature provides a stiffen 
ing effect in the ridge surfaces which contributes to over 
all strength and structural stiffness of the panel 10. 
The difference in the ridge angles 51, 52 is illustrated 

in FIGS. 5, 6 together with the relatively (not to scale) 
large size of the ridge 18, especially at end 12, compared 
to the width of the panel and also in absolute magnitude. 
End ?anges 11, 14 contain bolt holes 60 which provide 
a convenient means for fastening corresponding ends 12 
or 13 of two panels to form a portion of a span 91, 92 as 
in FIG. 9. The ?anges 11, 14, and 19 are shown as bent 
tabs fabricated of the sheet metal layout of FIG. 2. Con 
siderable strength is added to the panel 10 if these ?anges 
are mechanically attached to a neighboring ?ange. This 
attachment may be made by welding the end of each 
?ange to an adjacent ?ange or alternately by bolting the 
?anges to a reinforcing plate 82 as illustrated in FIGS. 
7, 8. 

Alternatively, the panel 10 may be fabricated initially 
without providing end ?anges 11, 14. In this event, end 
caps having the shape of reinforcing plate 82 are subse 
quently Welded to the edges of the panel 10 at ends 12, 13. 
Still another form of end ?anges 11, 14 is shown in FIG. 
16. This form of ?ange is provided with bolt holes 60 
for securing one panel to another and also with bolt holes 
61 by which the ?ange of FIG. 16 is bolted to the sur 
face of panel 10 through holes (not shown) correspond 
ing to bolt holes 61. A panel without end ?anges is de 
sirable because their absence permits stacking of the 
panels to provide a compact package of panels to facili 
tate transportation to an erection site; at which place the 
end ?anges may be welded or bolted to the ends of the 
panel to provide a complete panel ready for assembly to 
other panels. In another embodiment only one end of a 
panel need the welded or bolted-on type of end ?anges 
since the permanently attached end ?anges 14 will nestle 
together when the panels are stacked. Stacking is facili 
tated when the side ?anges 19 are slightly splayed. For 
material thicknesses of l/gg to 1A; inch, this splay angle is 
only a few degrees. 
The panel 10 in the embodiment previously described 

has been fabricated subject to the condition that a panel 
with parallel side edges 34, 35 and side ?anges 19 of 
constant width was provided from sheet stock of con 
stant width. This necessarily resulted in the fabrication 
of a panel whose ridge angles 51, 52 were unequal. Where 
the additional strength of a panel having unequal ridge 
angles may be sacri?ced for whatever economy in fabri 
cation that might be obtained by making the ridge angles 
equal, the equal ridge angle embodiment of the panel of 
this invention is available. Where the ridge angles at ends 
12, 13 are equal and the panel 10 has the con?guration 
of FIG. 3 with its side edges 35, 34 parallel to each other, 
the side ?anges 19 will vary in width along the length 
of the panel 10 if the panel 10 has been fabricated from 
sheet stock which was originally rectangular. 
That the difference in the flange 19 width at the two 

ends of the panel 10 is not substantial at least in a typical 
panel can be seen by considering a panel where the ridge 
18 at its largest end 12 has the same dimensions as the 
panel described earlier. The height of the ridge 18 at end 
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13 will be allowed to have the same height as the panel 
described earlier, namely four and one-half inches. Under 
these conditions for a panel 10 having a width of thirty 
six inches fabricated from forty-eight inch stock width, the 
?ange 19 width at end 12 remains four inches wide 
whereas its width at end 13 is four and eight-tenths 
inches. It is apparent that the difference in ?ange 19 
width is not of a magnitude which is esthetically objec 
tionable to the extent that it should be trimmed-an extra 
operation which would increase the cost of the panel. 
The decrease in the strength of the panel having equal 
angles 51, 52 as compared with the panel having unequal 
angles, where fabrication convenience is a predominant 
consideration, may be acceptable since the panel 10 
would still retain many of its strength characteristics even 
though in diminished amount. 
FIG. 7 shows in cross sectional detail the manner in 

which two panels 10 are joined at their corresponding 
ends 12 (or 13). A gasket or tape 81 is placed between 
ends 12 to provide a watertight seal. The gasket 81 may 
be of any material suitable for this purpose. If desired, 
gasket 81 may be omitted, and instead the inadvertent 
gap existing between the ends of assembled panels 10‘ be 
sealed after assembly with caulking compound. Bolts 83, 
inserted through the holes 60 in the end ?anges 11 (or 
14), clamp the gasket 81 between the end ?anges to pro 
vide a seal. Reinforcing plates 82 are preferably used to 
strengthen the panel 10 by tying the end ?anges 11, 14 
together by the same bolts 83 as shown in FIGS. 7, 8. 
The plates 82 also distribute the high stress concentration 
which occurs in the vicinity of bolts 83. The reinforcing 
plate 82 should preferably extend as close to the surface 
of the panel 10 as possible, as shown in FIG. 8, since 
maximum strength of the juncture of the panels is ob 
tained thereby. 
The panels 10 of FIG. 1 are assembled as in FIG. 9 

to provide a building structure. The panels 10 forming 
wall panels 92 and roof panels 91 are joined at their 
ends 12, 13 as in FIG. 7. The ridges 18 of the roof panels 
91 being aligned with the ridges 18 of the wall panels 92 
to form a continuous ridge in an varch of end-connected 
panels 91, ‘92.. Arches 91, 92 and 91', 92’ are fastened 
together by their side ?anges 19 to form the building 
structure of FIG. 9. As at the juncture of the panel end 
?anges, a weatherproo?ning gasket is preferably placed be 
tween the side ?anges 19 before they are bolted together. 
The assembled arches are supported by a foundation 90 
of conventional type. Panels 93 of any standard construc 
tion constitute the end walls of the building. 
The arches 91, 92 and 91', 92' of FIG. 9 differ to the 

extent that the corresponding panels of the two arches 
are reversed in direction. However, a building could be 
constructed entirely of arches of either type 91, 92 or 91', 
92'. In this event, the building would have its weakest 
point at the juncture of the smaller ridge end 13 of the 
panels 10 forming the arch. A stronger building results 
where as in FIG. 9 the arches of the type 91, 92 alternate 
with arches of the 91', 92' type. 
An arch 91, 92 of the building of FIG. 9 may be as 

sembled from the panels 10 while the panels are resting 
on a ?at platform such as platform 90. The assembled 
‘arch may then be hoisted to an erect position on the 
platform 90 and positioned thereon in its desired loca 
tion. The erected arch is su?iciently stable to be left stand 
ing without external support while another arch is similarly 
positioned alongside it so that the arches may be fastened 
to each other by their side ?anges 19. This process of 
erection is continued for each successive arch until the 
structure of FIG. 9 is completed. This method of con 
struction is practical where the weight of the assembled 
arch is less than that which will cause localized deforma 
tion of the arch by stress concentrations during the lifting 
process. If stress concentration is a problem, a cradle to 
distribute stress is readily provided. It has been found that 
an arch having a span of nineteen feet, a peak height of 
ten feet, a width of three feet, and a weight of approxi 
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6 
mately three hundred pounds when fabricated from four 
four by eight foot cold rolled steel sheets of one-sixteenth 
inch thickness may be assembled on a platform and lifted 
to a vertical standing position by only two men without 
any need for temporary strengthening of the arch during 
its erection. A structure built from the above arches such 
as the structure shown in FIG. 9 should according to cal 
culations withstand wind loads of 120 mph. and a snow 
load of 30 lbs. per sq. ft. If aluminum is used instead of 
steel, the material thickness should be increased to 1%; inch 
thickness for the same load capability. It is understood 
that other materials such as plastic may be used where 
their strength characteristics are acceptable and where 
their use is desired for their radiation transmission char 
acteristics such -as light transmission for illumination or 
for use in hot-house enclosures. 
An extreme form of the pannel 10 of this invention is 

shown in FIG. 10. At one end 12 of the panel the large 
triangular ridge 18 is caused to extend from one side 35 
of the panel to the other side 36, whereas the smaller 
triangular ridge at end 13 has essentially no base width. 
It is found that this extreme form of panel has surpris 
ingly good twist resistance about its longitudinal axis to 
gether with a high moment of inertia about its transverse 
axis which results in good bending resistance. However, 
the broad expanse of surface 26, 27 of ridge 18 near the 
large 12 end of the panel is susceptible to elastic insta 
bility which evidences itself by surface wrinkling and “oil 
canning” if the thickness of the panel material is not 
su?icient. The same problem occurs in the large surface 
area of the planar sections 24, 25 at the other end 13 of 
the panel 10. In order to obtain the best balance of overall 
strength of the panel with the minimum thickness of ma 
terial in the panel, the panel will generally assume a less 
extreme form than that of FIG. 10. The panel design of 
FIG. 1 is thought to achieve a good balance of strength 
considerations in the panel. It is seen that any panel de 
sign that might be desired can be obtained by taking 
sections through the panel 10 of FIG. 10 as at sections 
70, 71 which establish the size of the triangular section at 
each end of the panel. The distance between the sections 
70 and 71 is caused to be equal to the length of the panel 
desired. 

It is believed that the panel design of FIG. 1, where the 
total width of surfaces 25 and 26 at end 12 is approxi 
mately one-third to one-fourth of the total width of the 
completed panel 10 (excluding the side ?anges 19) and is 
approximately two-thirds to three-fourths the total width 
at the other end 13 is a design that will provide a panel 
which has the combination of good t-wist resistance about 
its longitudinal axis, high strength for load applied trans 
verse to the plane of the surfaces 24, 25 of the panel, and 
small susceptibility to elastic instability. In addition, the 
design range above provides a panel which has good bal 
ance of structural strength to area of coverage. 
The dimensions of a typical panel 10 of the form shown 

in FIG. 1 which is believed to provide a panel satisfying 
the criteria outlined above is one where the total width of 
the panel 10 between edges 34, 35 is three feet, the length 
of the surface 24, 25 is seven feet, the distance between 
end points 12, 13 is seven and one-half feet, all ?anges 
are four inches wide, the ridge 18 height and width at end 
12 is seven and twenty-?ve inches respectively, the ridge 
18 height and width at end 13 is four and one-half and 
eight inches respectively. These panel dimensions are for 
the case where the original material from which the panel 
was fabricated was a 1A6 inch thickness, four by eight foot 
rectangular sheet of cold rolled steel. 
The panel design of FIG. 1 is particularly adapted to 

fabrication from sheet metal since the bends at the ridge 
peak 9 and base bends 22, 23‘ are straight lines capable 
of being fabricated on a sheet metal brake. The panel 10 
of FIG. 1 may also be fabricated from a plastic material, 
for example an acrylic plastic. Conventional drape mold~ 
ing of a plastic sheet which has been precut as in FIG. 2 
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may be used to form the panel 10 of FIG. 1. The mold 
used in the drape molding process is of the same shape 
as the panel of FIG. 1. The mold should be a split mold 
in order to allow its removal from the encompasing plastic 
panel with its reentrant end ?anges 11, 14. 

Another form of panel 10 shown in FIG. 11 has its 
raised or ridge portion 18 of a rounded or oval shape 
instead of the triangular shape of FIG. 1. The oval ridge 
18 is believed to be advantageous by providing a broader 
area in the ridge over which bending torques are distrib 
uted as compared to the sharply pointed peak 9 of the 
triangular ridge. The oval ridge 18 is somewhat more 
di?‘icult to fabricate of sheet metal than the triangular 
ridge but on the other hand is more amenable to the 
drape molding technique used for plastics. It will be ap 
preciated that a more moderate bend 22, 23 may be de 
sirable than that shown in FIG. 11 for drape molding. 
The panel of FIG. 12 is another embodiment of the 

panel of this invention. This panel is basically the same 
as that of FIG. 11 with the addition of longitudinally ex- 2 
tending grooves 301, 302 to provide additional strength 
in the ridge‘ portion 18 of the panel 10‘. These grooves 
301, 302 may be uniform in size but additional strength 
is obtained if the groove is larger at the larger end 12 of 
the ridge 18 than at the other end 13 in approximate re 
lation to the size of ridge 18 at end 12 to its size at end 
13. The triangular grooves of FIG. 12 may instead be 
smooth curves. Of course the longitudinally extending 
grooves 301, 302 may be used in any shaped ridge 18. 
As mentioned previously, the panel 10- of FIG. 1 having 

straight line bends at ridge peak 9 and bends 22, 23 is 
particularly suited for fabrication from sheet metal since 
it may be formed on a metal brake. However, conven 
tional methods of fabrication with plastic materials allows 
the bends to be other than straight lines. FIG. 13 shows . 
a panel 10 where the bends 22, 23 are not straight lines 
but rather are bowed outward in the plane of the surfaces 
24, 25. This form of panel is preferred where it is desired 
to maintain the moment of inertia of the center region 
of the panel at a higher value than could be obtained in 
the straight bend of FIG. 1. At the same time, the panel 
twist resistance from the generally diagonally disposed 
curved bends is retained although slightly reduced from 
that obtained with straight bends. 
Another embodiment of the panel of this invention is 

the split ridge form of panel 10 shown in FIG. 14. The 
panel of FIG. 14 has its ridge 18 divided longitudinally 
along its ridge peak 9 into two half ridges 160, 161. This 
form of panel 10 is equivalent in performance to the em 
bodiment of FIG. 1 as may be seen by observing that an 
assembly of the panels of FIG. 14 will produce a structure 
as in FIG. 9 which in gross is identical with that obtained 
with the panels of FIG. 1. The arches at the ends of the 
structure of FIG. 9 will differ but this is not signi?cant 
from a strength consideration. The surface 162 of FIG. . 
14 corresponds to the combined surfaces 24, 25-of the 
panel 10 of FIG. 1. The panel of FIG. 14 would appear 
to suffer the disadvantage of requiring one more bend in 
its fabrication than is required by the panel of FIG. 1. 
The panels which have been considered have had their 

?anges extending in the downward direction in the sense 
of being opposite in direction from the direction of pro 
jection of the ridge 18. However, panels having their side 
?anges 19 extending in an upward direction may be de 
sirable since as may be observed in the sectional views 
of an assembly of panels in FIGS. 15, 17 the crevice 172 
between the side ?anges 19 is farther removed from the 
lowermost portion of the panels where rain will accumu 
late. In addition, a covering channel 170 may be used to 
provide a further deterrent to the entry of water into 
crevice 172. It is preferred that channels 170 extend over 
the entire length of an arch or span either as a continuous 
member or as a series of partially overlapping channel 
lengths. The bolts 171 shown in FIGS. 15, 17 may be the 
same bolts which fasten together the side ?anges 19 of 
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adjacent arches or they may be considered to be smaller, 
more widely spaced bolts whose only function is to secure 
the channels 170 to the ?anges 19. An adhesive or clip 
fastener might be used instead for the latter purpose, es 
pecially where bolt holes 171 are objectionable. Although 
side ?anges 19 might advantageously ‘be caused to pro 
ject upwards, the end ?anges 11, 14 would normally 
project downwardly to facilitate the shedding of water 
from the structure. One exception might be those end 
?anges which occur at the peak of the structure. 

Although the panels described thus far have been con 
sidered to have upwardly extending ridges, it is apparent 
that the same inventive concepts will be incorporated in a 
panel in which the ridge is downwardly extending to form 
a trough. 
The embodiments of the panel have been described as 

being formed by bending or otherwise forming a con 
tinuous sheet of initially ?at material into the shape of 
the ?nished panel 10. However, the ridge surfaces 26, 27, 
the planar surfaces 24, 25, and the ?anges 11, 14, 19 
may be individual pieces of material each cut to the 
shape of their corresponding portions as shown in FIG. 2. 
The individual portions may be ?exibly connected to each 
other to form a completed assembly as in FIG. 2. The 
?exible connection may be any suitable material capable 
of being ?rmly attached to the individual portions while 
remaining ?exible along the bend lines ‘8. Fiberglass cloth 
is one such suitable material, with an epoxy compound 
being used to attach the ?ber glass to the material of the 
panel. The region of the ?ber glass at the bend line is 
free of epoxy to allow its ?exure. Of course, once the 
panel is formed the epoxy may be placed on the bend 
lines to provide a stronger and watertight panel. 

If the panel so formed has end ?anges 11, 14, a rigid 
end plate 82 as in FIGS. 7, 8 is fastened to the end ?anges 
to determine the shape of the panel before the bends are 
caused to be made rigid. If the panel is not provided with 
end ?anges 19, the end plate of FIG. 16 should be used 
for the same purpose. The ?exibly attached panel is 
thought to be especially desirable for applications where 
minimum shipping volume is a prime consideration since 
it is essentially ?at in its unassembled form. However, 
this form of panel will be unquestionably weaker than 
a corresponding panel fabricated from a continuous sheet. 
The panel of this invention has been described as ?nd 

ing utilization in the side walls and roofs of buildings. 
However, the panel is also capable of supporting sub 
stantial axial loads. An assembly of panels connected to 
form a girder for resisting end loading is shown in FIG. 
18. The vertical panels 10' are connected to each other 
by their side ?anges 19. This provides a hollow girder 
of high moment of inertia. Each panel 10’ is attached at 
its end to the end of a panel 10". The end angles 31, 32 
of the panels 10’, 10” may be such that the panels 10" 
diverge as in FIG. 18. The unattached ends 181, 182 of 
panels 10” may be attached to the ends of similar panels 
or to the underside of the roof panels 91 of the building 
of FIG. 9. Since the panels 10’, 10"’ are to support pri 
marily longitudinally directed or axial loads, the design 
of such panels di?ers to a certain degree from the design 
of panels where surface area of coverage provided by the 
panel as well as its strength is a consideration. Where 
the panel is used as a girder, the height of the ridge 18 is 
increased at the expense of the total width of the panel 
since coverage is not needed. 
There has been described in the foregoing speci?cation 

a variety of embodiments of the panel of this invention. 
There has also been described the unique building struc 
ture and girder which can be constructed from such 
panels. It should be obvious to those skilled in the art 
that the objects of this invention have been fully met by 
the unique panel herein described. 
Numerous modi?cations will readily occur to those 

skilled in the art after a consideration of the foregoing 
speci?cations and drawings, it is not intended to limit the 
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invention to the precise embodiments shown and de- said ridge base width being greater in the central por 
scribed but rather to limit the invention only as de?ned tion of said non-planar surface than would be ob~ 
in the following claims. tained by a linear variation of width between said 
What is claimed is: 
1. A building panel comprising 

ridge ends. 
8. A building structure comprising, 

a non-planar surface having a ridge portion and a 5 a plurality of panels, each panel comprising a non 
planar portion, planar surface having a ridge portion and a planar 

said ridge extending the length of said surface, portion, 
said ridge being connected at its base to said planar said ridge extending the length of said surface, 

portion to project outwardly from said planar por- 10 said ridge being connected at its base to said planar 
tion to form the non-planarity of said non-planar portion to project outwardly from said planar por 
surface, tion to form the non-planarity of said non-planar 

said ridge being substantially higher and wider at its surface, 
base at one end of said surface than at the other, said ridge being substantially higher and wider at its 

said ridge base width at its widest end being greater 15 base at one end of said surface than at the other, 
than one-half the maximum width of said surface, said ridge base width at its widest end being greater 

said ridge base width at the other end of said surface than one-half the maximum width of said surface, 
being less than one-half the maximum width of said said ridge base width at the other end of said surface 
surface. being less than one-half the maximum width of said 

2. The building panel of claim 1 comprising in addition 20 surface, 
said ridge portion being V shaped with the angle in- said panels having end flanges which lie in a plane 

eluded within said V being constant along its length, forming an angle with respect to the plane of said 
said ridge height at its highest end being .at least one~ planar portion, 

sixth the maximum width of said panel. at least one panel of said plurality being connected to 
3. The building panel of claim 1 comprising in addition 25 at least one other panel by their end ?anges, 
said ridge portion being V shaped with the angle in- the abutting ends of panels so connected having the 

cluded within said V continuously changing along same ridge dimensions in lateral alignment, 
the length of said ridge, the angle being greatest at a number of panels so connected by their end ?anges 
the widest end of said ridge, the changing angle forminga?rst arch, 
causing the V shaped ridge portion to have non- 30 a second arch corresponding to said ?rst arch and differ 
planar sides, ing therefrom by reversing the direction of corre 

said ridge height at its highest end being at least one- sponding panels, 
sixth the width of said panel. said ?rst and second arches having laterally disposed 

4. The building panel of claim 3 comprising in addition ?anges, 
the width of said panel being substantially uniform, 35 aplurality of said ?rst and second arches, 
the included angle within said V changing so that the said ?rst and second arches being interleaved and con 

width of said non-planar surface measured along said nected to each other by their lateral flanges to form 
surface is substantially constant and greater than the a building structure. 
width of said panel. 

5. A building panel as in claim 1 comprising in addition, 40 References Cited 
said ridge being centrally disposed the Width di- UNITED STATES PATENTS 

niensron of said non planar surface to provide a 2,989,154 ‘6/1961 Colby ___________ __ 52_731X p anar portion on each side of said rldge. _ 
6. A building panel as in claim 1 comprising in addition, 3’045’783 7/1962 Damels --------- -" 52_73~1 X 
said planar portion being centrally disposed laterally in 45 3,171,517 3/1965 Howell ------------- -- 52_86 

the nomplanar Surface, 3,136,524 6/ 1965 Spalth ------------- -- 52——36 
said ridge portion being split along the peak of said FOREIGN PATENTS 

ridge to provide two half-ridge portions, 221254 4/1959 Australia 
each half-ridge having a base edge connected to op 

positely disposed edges of said planar portion, 
each half-ridge having a ?ange running along its peak, 

said ?ange extending in a direction substantially trans 
verse to said planar portion. 

7. A building panel as in claim 1 comprising in addition, 

50 ALFRED C. PERHAM, Primary Examiner. 
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52-73, 90, 537, 630, 731. 


