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Patented Sept. 20, 1949 

ration of Pennsylvania 
: Application March 10, 1945, Serial No. 582,024. . . . . . . i 

This invention relates s 
is for an improved building which may be eco 
nomically and rapidly erected in the field from 
prefabricated parts. The invention is especially 
applicable to ventilated buildings, although it is 
not restricted to a ventilated construction. 
Warious forms of metal buildings have hereto 

fore been commercially available, but for the most 
part, all such buildings require metal or Wooden 
framing to which sheets of sheathing or covering 
material are applied. Because of the need of 
framing, Such buildings require skilled labor for 
their erection, and frequently considerable time 
is required for their construction in the field, even 
with the use of pre-cut material. Moreover Such 
structures are hot when they are exposed to the 
rays of the Sun, and provide no ventilation except 
as can be obtained through doors or windows. . . 
According to the present invention there is pro 

vided a building construction in which all of the 
walls and the roof are formed of basically similar 
panels. These panels are comprised of...alter 
nately reversed overlapping-sheet metal channels, 
one series of channels having the flanges turned 
inWardly and the other outwardly. While the 
sides or flanges of the alternately reversed, chan 
nels preferably overlap, they preferably leave a 
Space for the circulation of air around the over 
lapped channel portions, forming: a covering 
which will not permit the direct rays of the sun 
to pass therethrough, and which is entirely was 
tertight, even When exposed to rain driven by 
relatively high velocity wind... At the same time, 
the structure may be very airy and sufficient light 
diffuses through the wall to give satisfactory 
daytime illumination to the interior of the build 
ing. Moreover, the covering for the building will 
not allow light on the interior to pass directly 
to the exterior. . . . . . . . . . . . . . . . . 
The panels formed in this way from alternately 

turned channel members, even though made of 
light sheet metal, have very great transverse 
rigidity to effectively resist bowing or sagging. 
By reason of this fact, the side walls made in this 
manner are inherently stable and require no 
framing, and the roof panels do not require any 
rafters. One or two very light purlines running 
transversely of the channels which form the 
panels are desirable to support the panels against 
deflection in a direction perpendicular to the 
plane of the panel, but otherwise reinforcements 
other than those provided by the mutual inter 
connection of the several panels are not required. 

Because of the ventilation provided by the 
panels as preferably constructed, a building of f 
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Pa., assignors to Koolvent Metal Awning Cor 
poration of America, Pittsburgh, Pa., a corpo 

2 is - 
this character is ideal for use for either tem porary or permanent housing in tropical climates, 
or for summer purposes. It has been found for 
example that temperatures under a roof con 
struction made with panels of this kind when ex 
posed to the direct heat of the sun, will be very 
substantially lower than temperatures under a 
canvas roofing exposed to the same conditions. 
The building is also desirable for use in warm 
climates and for summer purposes because due 
to ventilation the interior can quickly dry out 
after periods of dampness. In addition to provid 
ing ideal living quarters forwarm climates or for 
summer purposes, this type of building is also 
well adapted for temporary or permanent storing 
of various commodities which may not be safely 
stored in air-tight enclosures. In this connec 
tion the building is well adapted for the storage 
of hay or cereals, especially field corn, and vari 
ous food substances which require storage in dry 
but ventilated enclosures. . . . . . . . . . . . 
While the buildings embodying the present in 

vention are highly desirable for use in warm 

35 
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Weather or warm climates, they can be quickly 
5 and easily converted to comfortable, cold-weath 
er quarters by the use: of panels of insulating 
board attached to the interior thereof. These 
panels of insulating board being open on one side 
to the air in the room, and being against a venti 
lated surface on the outside, cannot absorb and 
maintain dampness so that a warm, dry, fire proof building may be provided. 
Structures of this character, because of the 

speed with which they can be erected without 
any framing and the compact manner in which 
they can be crated for shipment, and because of 
the lightness of the structure itself, in addition 
to the fact that they are dry, well ventilated, 
illuminated in daytime by diffused light, and in 
capable of emitting exposed direct interior il 
lumination except through doorways, and hence 
being easily blacked out, are extremely well 

45 

which: 

adapted for use for the quartering of troops in hot 
climates, for army field and evacuation hospitals 
in such climates, and for the protection of food 
and military supplies. It may also be well adapt 
ed for sheltering animals as well as equipment. 
The invention may be more fully understood 

by reference to the accompanying drawings, in 
Fig.1 is a side elevation of a portion of a build 

ing constructed in accordance with our inven 
tion; . . . . . . . . . . . . . . . -- Fig. 2 is a perspective view showing one of the 

  

  

  

  

  



2,482,624 
3 

channels of which the various panels are Com 
prised; 

Fig. 3 is a similar view showing a like channel 
turned in the other direction; 

Fig. 4 is an end elevation of a building con 
structed in accordance with our invention; Fig. 5 is afgagmentary section in the plane of 
line V-V of Fig. 4, and on a somewhat largér 
Scale; 

Fig. 6 is a fragmentary top plan view of the 
structure with the roof panel removed; 

Fig. 6a is an end elevation of the two end mem 
bers of the roofing panels; . . . . . . . 

Fig. 6b is a transverse section through, one of the panels, the view being on a larger scale than 
FigS. 5 and 6; Y ... - - Y - - - - Y - Vy 

Fig. 7 is a fragmentary transverse. Seetion 
through the building looking toward the end wall; 

Fig. 8 is a transverse section through the fidge 
of the roof; a Y - F - - - - - - - - - - - - - - - - - - - 

Fig. 8a is a transverse section in the plane of 
ine.8t of Fig. 8: . . . . . . . . . . 

Fig. 9 is a perspective view showing the inter 5ckingpieces that form the roof seam; 
s a transverse fragmentary section on 

a larger'scale than Fig. owing the construc 
tion at the eaves of theb i is . . 

Fig. 11 is a view.simi Fig. 7 showing the 
i. hirisulating panels ap 

ing a transverse sec 
a portion of the side and end wall S. the building with insulating panels secured in 

talee; - - - - - - 

Fig. 13 is a perspective view over one of the 
clips used in the insilation of the insulating pan 
els; and - 

Fig.14 is a similar view of another metal chip. 
Referring first to Figures 1 to 10 inclusive, the 

building illustratea is formed of six panels, thiese 
being a front end panel 2 having a framing 3 
therein for the sliding door. 4, two longittidinal 
side panels, each designated generally as 5, a rear 
end panel 6, and two roofing panels 7 and 8. 

For smaller buildings, these six panels are come 
pletely prefabricated, whereas in larger buildings 
the panels may be "divided into subpanels which 
can be easily joined in the field, as is readily ap 
parent from a detailed consideration of the con 
struction of the panels. . v 
While all of the several panels are basically of 

the same construction, the vertical side walls 5 
will be first described in detail. These side pan 
els are comprised of two series of identically 
formed sheet metal channels to and which are shown in detail in Figure 2 and Figure 3. The 
channels are arranged vertically in spaced re 
lation, as clearly shown in Figure 5, and the chan 
nels to are reversed with respect to the channels 
it and are alternated so that the channels fo 
overlie the spaces 2 between, each two of the 
channels. The side edges of the channels 
have small sheet metal brackets 13 secured there to at intervals and the channels to are supported 
by these brackets 13 with the sides Ca of the 
channels To overlapping the sides ifa of the 
channels, but with the edges of the channels 
out of contact with the web of the opposite chan 
nel as well as with the édge or flange of thie op 
posite channelso as to provide a free air circu 
lating Space around these flanges or edges. This 
is clearly shown in Figure 6b. The channels to 
may be secuired to the brackéts 3 by means if 
bolts or sheet metal screws as illustrated. At the 
bottom of the side wall panel is a sheet metal 

4. 
angle i4 on which the lower ends of both series 
of channels rest, the angle preferably being 
turned outwardly as clearly shown in Figures 7 
and 12. Intermediate the top and bottom, each 

5 side panel has a longitudinally extending purline 
formed from a piece of light gauge metal turned to an angle shape, this purine being designated 
15. It is secured against the inner faces of the 
channels f. It may be fastened in place by 

To means of sheet metal screws as illustrated, or by 
other suitable fasteners. The purpose of this 
strip is primarily to hold the wall against deflec 
tion frontend to endin a direction perpendicular 
or normal to the plane of the wall. Because of 
the fact that the side wall panels are formed of 
light gauge metal shaped into channel form, the 
wall is extremely stiff in a vertical direction and 
will not buckle under normal vertical loads. Be 
case the vertical loads can be carried by these 

20 channels, no framing or vertical studding for the building is necessaily. 
Extending along the top 'ef each side wall panel 

and secured to the inner faces of the channels 
is a sheet metal strip is which is most clearly 

25 shown in Figure 10, and which has its upper edge 
portion spaced inwardly from the plane of the 
webs of the channels f so as to provide a recess 
between the inner faces of the chaniels f and 
the strip to. This provides in effect a groove for 

to a tongue and groovejoint between the side panels 
and the roof, which joint will be hereinafter more 
fally described. 

Each of the end strips of the side Wall panels 
is designated 7. Instead of being a complete 
channel it has the otter edge which comes at the 'corner of the building flat so that it may be sub 
sequently turned overith putting the building to 
gether. This arrangement of the slats or 'strips 
'constituting the panels is most clearly shown in 

Fie rear'end panel 6 is likewise made 'ott of al 
ternately arranged vertical channels ?o and , 
the construction being essentially the ' ... " 
construction of thie side walls, except that in the 

as 'end panels the strips or charinels are of increasing 
theight toward the center to provide the slope or 
gable. The channels in the teiid panel 6 also set 
on an angle strip fasimilar to that previously de 
scribed. The inside of the rear end wall may also 

so be provided with orie orimöre purlines 8 which 
may be inclined toward the center as shown in 
Figure 7, arid which reinforces the eiid wail'chan 
nelagainst deflectionina direction:hormal to the 
“plane of the patiel. Also as elearly shown in Fig 

is tire 8a thiere fs'astrip is extending along the up 
per edge of the inside face of the end wail panel, 
this strip being siniilar to'the strip f s to provide 
atongue-to-foilin a tongueland'groove connection 
With the roof panel as hereinafter rinore fully de 

:60 scribed. . . . . 
The frchitpatiel 2 is likewise formed essentially 'dfalternately reversed vertically extending chan. 

fiels foahid ff. These 'chiannels, however, are 
cut away to provide a door opening which is sur 

'65 rounded by a sheet métal framing strip 3, a sec 
tion of which is shown in Figure 5.fhere may be a sliding sheet iiietal door a guided along its 
edges in upper'and 16Wer'angles 4a secured to the 

"; ifirierface of thiepaniel 2"to receive and guide the 
70 edges of this doir. 

- As showh'i Figure 5the edges of the strip 7 Öristitütiig the efits of theside panels, lap 
against the edges of the channels - forming the 
End pants, aniid they may be bent over in the 75 field to form a lap joint having a considerable 
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rigidity and be secured by a sheet.metal screw 
or bolt and nut which is applied in the field. 
The lapping of the joints in this manner not 
Only provides a water-tight seal, but aids in hold 
ing the walls against weaving, once the building 
is erected. 
The roof panels 7 and 8 are of practically 

identical construction. They again are formed 
of alternately arranged channels 0 and , the 
length of the channels extending in the direc 
tion of the slope of the roofing so that they are 

O 

rigid and self-supporting without requiring any 
rafters. A single purline strip 20 may be secured 
to each panel extending crosswise of the chan 
nels. The roof channels are connected the same 
way as the side panels so that while the flanges 
of the channels are overlapped, they are in 
spaced relation to one another, and the hot air 
that forms under the roof when the sun beats 
upon it will readily escape by passing through ; 
the openings provided between the overlapping 
channels. At the same time, direct sunlight, 
even when the sun is at an angle to the build 
ing, cannot pass through the roof and the roof 
will shed water. The overlapping channels pre 
vent the rain from beating in and the flanges on 
the channels...f. of course form gutters down 
which the rain can run. The end strip of each 
roof panel, however, instead of being formed as 
a complete channel, is formed as shown in Fig.- : 

These end strips, designated 2 have lure 6a. 
one upwardly...turned flange along their inner 
edge, this flange being designated 22, and a down 
wardly turned and depending flange 23 along its 
outer edge. The metal is then turned upwardly 
and inwardly along the inner face of the strip, and 
again turned to form a narrow U-shaped rib 23a. 
providing a depending flange which is spaced in 
wardly from the downwardly turned outer edge 
flange. The U-shaped rib 23a provides spaced 
outer and inner flanges which together define a 
vertical narrow groove (see Fig. 8a), in which the 

6 
the strip-30 rests on the webs of the lower chana 
nels: ... The strip 30 at its inner edge has an 
upwardly extending fold 32 extending therealong, 
which laps over the flange 29, on the strip 26. 
This forms:a: tongue and groove overlap at the 
ridge of the roof which is water-tight. To give 
the roof a more finished appearance, there may 
be a cover strip 33 secured to the top of the roof 
and lapped over the ends of the ridge at each end 
of the building, the strip 33 forming a ridge or 
cap strip. This cover strip is permanently bolted 
or fastened to the roof panel 7, which is the last 
panel of the assembly to be put into place. 
As previously indicated, the metal strips may 

be made of fairly light gauge metal and still have 
the requisite strength. The strength is increased 
because of the series of strips 10 and f being in 
different planes, so that the neutral plane of the 
wall is intermediate the plane of the two sheets 
of stripsiland.: if In other words, the two 
shaets of strips form, complementary trusses to 
impartrigidity to the panel in the direction of the 
length of the channels. The panels can be pre 
fabricated into units of a standard size and a set 
of six complete panels can be placed in a crate, 
the panels being in face-to-face relation so that 
the thickness of the crate required to receive 

3 

them is less than 24 inches. The crates are thus 
of a size that can be handled conveniently either 
on freight cars or on trucks, and can be com 
pactly stored in the hold of a ship. Once the site 
for the building has been graded, the end panels 
are set up and bolted or screwed together at the 
corners. The roof panel 8 is then put on after 

, which the roof panel 7 is put into position, where 
upon the building is complete. Not more than 
four men should be required to erect a building, 
and the erection is a matter of a few minutes. : 
3. As heretofore indicated, the building is cool 

8 and comfortable as a hot weather shelter, and is 
well ventilated. In bright daylight, sufficient 
light diffuses into the building around the over 

tongue formed by the strip 9 is received so as to 
form a weather tight tongue and groove joint 
along each sloping edge of the roof panel. Also 43 
the space between the flanges 23 and 23a pro 
wides a recess to receive.the top edge of the end 
wall panel. Also as shown in Figure 10 the roof, 
near the eaves thereof, may have a longitudinally 
extending strip 24 secured thereto, which strip . 
is folded and flattened upon itself to form a shield 
25 and a tongue 24a. The tongue 24a fits into 
the groove formed back of the strip 6 on the side wall panels making a weather-tight lapped joint 
between the side walls and the roof on, the in 
side of the building at the eaves. The tongue 24a 
and shield 25 are in effect spaced apart down 
wardly extending flanges which define a space or 
vertical groove therebetween in which the upper 
part of the strip f6 is received. 
The roof panel 8 along its top ridge, forming 

edge has a longitudinally extending strip 26 Se 
cured thereto, this strip having an upturned 
flange 27 thereon forming a support for the up 
per channels 0, the strip resting on the webs of 
the lower series of channels ff. Notches 28 
formed at intervals in the flange 27 allow for the 
escape of water onto the channels . The strip 
26 has an upwardly extending flange or tongue 
29 - thereon which is at the parting line of the 
roof. 
The roof panel T has a somewhat similar strip 

30 along its upper edge, the strip having a flange 
3 on its lower edge similar to the flange 27, and 
the upper channels to rest on this flange while 

55 
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board of appropriate thickness. 

lapping flanges of the channels to give a soft, 
pleasant illumination and keep the interior of 
the building cool and shady. While it has not 
been illustrated, insects may be excluded by -se 
curing screening to the interior thereof, or sim 
ply by putting strips of netting over the exterior. 
A tent or canopy-like insect netting (not shown) 
is preferably hung on the inside. At night the 
building can be illuminated from within, but the 
light which can escape is almost unnoticeable, 
providing security for military purposes, and 
avoiding the attraction of insects for summer 
shelters or living quarters. Since ventilation is 
uniform, the building is airy, but not drafty. It 
can be erected with the same facility as a tent, 
but provides substantially greater comfort than 
a tent. . . . . . . . . . 
where the building is to be used in temperate or 

cold climates, sectional insulating panels may be 
provided as shown in Figures 11 and 12. These 
panels may consist of sheets of insulating fiber 

Such fiberboard 
is well known and extensively used in the build 
ing trades. Along the side walls, cleats 35 may 
be secured to the interior of the roof, and sheet 
metal hooks 36 secured to the side wall insulating 
panels 37. These panels may reach down to the 
purline strip 5. Other insulating panels 38, hav 
ing hooks 39 at their upper edges, can be hung to 
the purline strip 5 and sheet metal cleats 40 may 
be hooked to the angle strip 4 to secure the base 
of the insulating panels 38 in place. Substan 
tially the same construction is followed along the 
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ead walls of the building where the upper panels 
are designated 44 and the lower panels are desig 
nated 42. taay be mentioned that in addition 
to hooks 39;at the tops of the strips 38 there may 
besitailar hooks 39' on the bottoms of the upper 
islating panels that extend upwardly to hook 
the Jeweriends of panels 32 or 4 to the purline 
strips so as to firmly anchor the lower edges of 
the upper panels 35 and 45 in place. The insulat 
ing roof panels, designated 43, are co-extensive i 
with the i?aiterior of the metal roof panels and 
airiested in place by hooks siliilar to the hooks 39, 
these shooks being engaged over the edge flanges 
of the upwardly turned roof channels ill. If de 
sinted tape naay be adhesively secured over all 
points. "Thus the ventilated building may be 
quickly converted into a weather-tight Warrn 
building, and because of the ventilation provided 
through the metal sheathing, the insulating ma 
tierial will got absorb and retain dampness. 

It 'will be igted that the strips it at the bot 
born of side and end wall panels serve to tie all 
of the chaines A together in proper Spaced re 
latien, and becaise the channels state Supported 
by the changels 3 , these channels also are thus 
held in proper spaced relation while the hori 
zonital fange of the agile which extends Cancier 
the ends of all of the channels provides a foot 
ing for the panel and means by which it may 
be spiked on. The angle 4 of course gives rigid- 3 
ity to the wall at the bottorn in a directic in Cross 
wise of its isgan. Likewise the strip is at the 
tops of the side wall panels and the Strips 9 at 
Che tops of the end wall panels serve to similarly 
ise the channels together in proper 'Spaced rela 
tion at the top and likewise provide a brace to 
hold the Wall against distortion in a direction 
transversely of its length. "The joining of theside 
and end panels along the interfitting tongue and 
groove connections between the strip is 8:Ed the 
roof panels and the strips is and the roof panels 
tie the side 'wails and end walls respectively to 
gether through the roof panels as a connecting 
rfieans and to hold the side and end 'wail panels 
from weaving or shifting relatively to the roof 
panels or to each other. - 
While we have illustrated and described cer 

tain specific embodiments of our invention, it 
Will be understood that this is merely by Way of 
if itstration and that various changes and modifi 
cations may be made in the 'construction and 
arrangement of parts within the contephplation of 
our invention and under the scope of the following 
claims. - . . . 
We 'chain: 
1. A metal building construction conprising 

'end wails formed of overlapping alternately 
titrned vertical channel members, the 'upper ends 
of the end walls being sloped to define the 'slope 
of a roof, 'a strip on the inner face of each wall near its top edge providing a vertically extending 
tongue spaced inwardly from the plane of the 

s 

3. 0. 

3 5 

8 
wall, a roof comprising: similarly arranged chan 
nel elements, the teadnost elements of the roof 
each having on the under side of the edge thereof 
an inverted chania'el with two depending fanges, 
the outer of said flanges extending down over 
the outside of one of the end walls, and the inner depending flange of said elements being inter 
fitted with one of said tongues of an inner face 
of an end wall to thereby connect the roof and 
end wallis against relative a0Weinent and provide 
a tight connection between them. 

2. A laetal building construction including a 
wall formed of overlapping alternately turned 
vertical channel members, a strip on the inner 
face of the wail near its top portion providing a 
Wertically extending tongue spaced inwardly from 
the plane of the wall, a roof comprising simi 
Fairly arranged channel elements, the endmost ele 
ment of the roof having on the under side of 
the outer edge a depending outer flange and a 
depending inher failage spaced inwardly from the 
Geiter flange and formed so as to include a ver 
tical groove, the outer flange extending over the 
deter side-of-the wall, a portion of the inner 
fiaiage being receives in the space between the 
tongue on the strip and the insidewal and the 
tongue being received in the groove of the inner 
flange. 

3. In -a, -metal building construction, a vertical 
wall panel congrised of vertically exteading sheet 
metal channel members alternately faced in op 
posite directions and in overlapping relation, 
means Securing the channels to each other, means 
extending along the upper edge of the panel pro 
widing an upwardly extending flange, a roof panel 
having an end member provided with two spaced 
apart downwardly extending flanges defining a 
Space into which the said upwardly extending 
fiange is received, and an angular bottom strip 
sectired to some of the channels and having a 
flange against which all of the channels abut for 
tying the channels together and forming a foot 
ing therefor. " : . . . . . . . 

- ". . . . . . . ." SAMUEL KORMAN. 
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