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3,343,321 
BUILDING STRUCTURE WITH PANEL SUPPORTS 

AND A FOUNDATION 
Folke A. Axelsson, Grand Haven, Mich., assignor to Air 
Space, Inc., Fruitport, Mich., a corporation of Michigan 

Filed Mar. 4, 1965, Ser. No. 437,136 
5 Claims. (Cl. 52-296) 

(ABSTRACT, OF THE DISCLOSURE 
A building panel structure with inter?tting offset panel 

edges ?tting over con?gurated support clips, and inter 
connected by special inter?t-ting panel edges. 

This invention relates to building construction, and 
more particularly to a building wall and/or roof panel 
construction having a unique retention clip and panel 
combination. 

Construction of buildings ordinarily involves consider 
able labor and skill for erection. This is true even for 
those buildings with relatively simple construction of 
partially prefabricated components, and used for ex 
ample for housing animals, for storage, or for other 
like purposes. The inclusion of insulation to protect 
against harsh climatic conditions ordinarily adds signi? 
cantly to the complexity. 
The entry of prefabricated housing in recent years 

considerably lessens the amount of time, labor, and skill 
involved for erection. As an important example, pre 
formed steel frames can be quickly and easily set up on 
the foundation, for supporting the walls and roof. Mount 
ing the walls and roof, however, requires considerable 
manual labor and'skill, presently. 

It is therefore an object of this invention to provide 
a building construction enabling prefabricated panels to 
be attached to frame elements in only minutes to effect 
a complete building construction. Moreover, the joints 
interengage the panels in excellent fashion to form the 
complete building wall or roof including enclosure means 
and insulation. 

It is another object of this invention to provide a 
building panel connection effecting interengagement of 
adjacent panels and attachment of the panels to rigid 
supports with-out the necessity of using additional con 
nectors such as nails, bolts, etc. The panels merely slip 
and snap into place for mutually cooperating retention 
over special anchor clips to form a tight joint of a 
?nished construction ready for immediate use. The walls 
and/or roof can moreover be assembled by only one or 
two men, even though each panel section is of substan 
tial size, e.g. 25-40 square feet. 

It is another object of this invention to provide an 
insulated foam panel and clip assembly for a steel frame 
element where the entire combination can be assembled 
including the frame elements to form a complete housing 
enclosure in an extremely short time and with a mini 
mum of connectors to the steel elements. Moreover, the 
frame elements can be attached to the building founda 
tion with a mere sliding action to be ?rmly secured for 
permanent use. 

Several other objects of this invention will become ap 
parent upon studying the following speci?cation in con 
junction with the drawings in which: 

FIG. 1 is a perspective view of a partially completed 
building construction according to this invention; 
FIG. 2 is a fragmentary elevational view of the con 

struction in FIG. 1; 
FIG. 3 is an enlarged sectional view on plane III-III 

of FIG. 2; 
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FIG. 4 is a fragmentary exploded sectional view of 

the connection in FIG. 3; 
FIG. 5 is a fragmentary sectional view of a slightly 

modi?ed form of the connector element in FIG. 4; 
FIG. 6 is a fragmentary elevational view of the re 

ceiving means on the frame in FIG. 4 for the connector 
element; and 
FIG. 7 is a perspective fragmentary enlarged view of 

the preferred attachment between the frame elements 
and the foundation of the building. 

Referring now speci?cally to the drawings, the build 
ing construction 10 shown in FIG. 1 is shown in its 
partially completed form to illustrate more effectively 
the principles and details involved. This building in 
cludes a foundation 12 as of poured concrete, 2. plu 
rality of rigid, spaced, steel frame elements 14, 16 and 
18 mounted on the foundation. 
Mounted on these steel elements is a plurality of light 

weight panels 20, 20’, etc for the 'roof, and 22, 22', etc. 
for the side walls. Although only one roof section and 
one side wall is shown, the remainder are formed in 
the same manner and thus are not speci?cally shown in 
detail. 
Each of the steel frame elements is preferably inter 

connected with the adjacent ones by braces 24 suitably 
attached by bolts, welding, or the like. Each facing pair 
of the frame elements, e.g. 14 and 18, are attached to 
each other at the peak of the building with a suitable 
connector 26 which may be a bolt or rivet, or by weld 
ing. The base of each of the frame elements is attached 
to the respective foundation portion either by bolting it 
thereto, or preferably by the unique sliding ?t illustrated 
in FIG. 7. 

‘ This sliding connection includes a receiving element 30 
which has an inner slot opening 32, a pair of ?anges 34 
and 36 bolted to the foundation 12, and an upper open~ 
ing 35. The outer wall 31 of the opening is blind. This 
opening receives the rectangular shaped plate 38 rigidly 
attached to the lower end of a pair of tubular steel ele 
ments 40 and 42 making up each of the frame elements, 
e.g. 14. The unit is thus slid into place from the inside 
of the foundation toward the outside. Stresses placed on 
the roof and putting a lateral thrust on the lower end of 
the frame element cause it to bind rigidly into place 
for a secure mount. To assemble a pair of the facing 
frame elements therefore, e.g. 14 and 18, each is slid 
into place from the inside of the foundation toward the 
outside and the two are then interconnected at the peak 
26 by suitable connection means as discussed. A plurality 
of these are so mounted in spaced relationship at exact 
intervals to receive and support the panels. 
The steel frame element may be substituted by other 

equivalent structures if desired. Also, the speci?c form 
of the frame elements illustrated in FIG. 1 need not be 
employed. However, this is preferred since the upwardly 
divergent legs 17 and 19 of the wall forming portion, inter 
connected by braces 21, and the upwardly convergent 
legs 17’ and 19' of the roof portion, with their bracing 
elements 21', provide the best structural strength. 
Each of the panels includes a central foam core 50 

(FIG. 3) and a pair of skin elements 52 and 54. The 
foam core is preferably a rigid polyurethane foam or 
polystyrene foam, or the equivalent. The foam must have 
structural strength itself when laminated, and have ca 
pacity to the sandwich skins. The skins may be of sheet 
metal, pressed board, or some other equivalent moisture 
proof structural skin material. The opposite skins may be 
of different materials for interior and exterior faces. 
One edge of each panel includes an elongated recess 

60 adjacent the face that is adjacent to and abuts-the 
outer elements 40 of the frame members, and an ad 
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jacent elongated protrusion 62 on the opposite edge por 
tion adjacent the face opposite the rigid frame elements. 
Normally these are the “interior” and “exterior” faces 
of the paneling, but not necessarily. The opposite end 
edge of each panel e.g. 22 (or as shown by the end of 
panel 22' in FIG. 4) includes a projection or protrusion 
64 adjacent the same face as the recess on the other end 
edge, and an adjacent-recess 66 adjacent the other face. 
This is also just opposite from the recess and projection 
on the adjacent edge of the adjacent panel, to be co 
operative therewith. 

These edges, when interengaged, receive and enclose 
special anchor clips 70, 70', etc. as indicated in FIG. 1, 
to mount the panels to the frame elements. Each of these 
anchor clips is attached 'to the frame as by welding or 
bolting, or may be slidably removed to the frame as 
illustrated by the structures in FIGS. 3, 4, and 6, or may 
be hingedly attached to the frame for movement out of 
the way during shipment as illustrated in FIG. 5. When 
slidably attached to the frame elements, the anchor clips 
include a foot 72 received in the slot 74 in bracket 76 
attached to frame element 40‘. The foot thus slides ver 
tically down into the recess formed behind the spaced 
frontal plate of this bracket. The clip also includes a leg 
78 that projects perpendicularly away from the frame 
element, a second leg 80 normal to the ?rst leg and spaced 
from the frame element, and a third leg 82 normal to 
the second leg and parallel to but offset from the ?rst 
leg 78. 
The offset con?guration of a non-planar anchor clip 

therefore corresponds with the con?guration of the ad 
jacent two edges of the adjacent panels 22 and 22' to ?t 
neatly therebetween. Thus the projection 64 on panel 22' 
can ?t behind the L-shaped clip portion formed by legs 
78 and 80 of the clip, while the projection 62 ?ts over 
leg 80 so that, when these two panels. are interengaged 
over this clip, they receive the clip in a manner which 
prevents removal of the panels from the clip or removal 
of the clip from the panels. In order to make the con 
nection effective however, the panels must be interlocked 
with each other with an engagement which does not be 
come removable once the engagement is made. The inter 
lock is made over or around the anchor clip. 
To achieve this, a male connector member 86 is 

formed on the one end of the one panel and a female 
connector 82 is formed on the adjacent end of the 
adjacent panel. These project outwardly away from the 
panel and beyond the clip to interengage with each other 
over the clip. 
The male member 86 has a basically V-shaped con 

?guration since the ?ange portion to which it is mounted 
projects normal to the panel, and then is bent back 
upon itself with an angle greater than 270 degrees. The 
female member also has a basic V-shaped con?guration 
of slightly larger dimension to receive and ?t over the 
male member. It also has an inturned ?ange portion 90 
which catches behind the reverse bent ?ange of the male 
member to lock the engagement and prevent removal 
once they are pressed and snapped together. Engagement 
is made by de?ecting the main bent ?ange on the female 
member slightly while it is pressed over the male mem 
ber. The connection of these is illustrated speci?cally in 
FIG. 3. 
To assemble a plurality of the panels therefore, the 

clips are ?rst attached to the frame element by welding 
them or by sliding them into the special bracket 76 pro 
vided for this purpose. The end of a panel 22’ is engaged 
with the clips by sliding its protrusion 64 behind the 
L-shaped base portion of the anchor clip i.e. behind leg 
80 and adjacent'leg 78. The recess 66 thus receives the 
offset portion 88, 82 of the clip. The opposite end of this 
panel is then swung in toward the adjacent frame element 
so that the female connector on the unconnected end 
swings over the top of the male member of the next 
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4 
panel, and resiliently deforms temporarily so that ?ange 
portion 90 can clip around the male ?ange simultaneously 
with ?tting of projection 62 against legs 80 and 82 of the 
adjacent clips, and ?tting of recess 60 with legs 78 and 
80 of the clips. 
An entire series of the panels can therefore be mounted 

in a matter of minutes without any additional bolts, nails, 
or any other connectors or the like. It will be readily 
seen that the anchored clip secures projection 64 on the 
end of panel 22', and that the opposite end of the panel 
is locked to the adjacent end of the next panel over the 
top of the anchor clips so that, even though the units are 
readily assembled in a matter of minutes, they are per 
manently anchored and are not removable by ordinary 
means. They can only be removed by disconnection of 
the joints between the male and female connectors 86 and 
88. conceivably, in less preferred forms of the invention, 
this special male and female connection may be substi 
tuted by a bolted connection through the protruding 
?anges. However this is not preferred. 

Also, in many instances it may not be desirable to have 
the metal skin cover the entire end edges of the panels, 
so that the foam 50 can abut directly against the anchor 
clips 70 to provide an even better air-tight connection. 
Not only can the walls be formed of this construction, 

but also the roof. The assembly is leakproof since the 
overlapping, tightly ?tting, junctures of the panel provide 
a moisture-tight, as well as air-tight connection. The 
peak of the roof may be covered with a suitable overlap 
element 27 to ?nish this construction. Suitable venting 
devices with controlled in?ow may be employed on ani 
mal houses. 

It will be obvious that the removable nature of clips 
70 as described with respect to the form of the invention 
in FIGS. 3, 4, and 6 is advantageous for shipping pur 
poses, since they will not readily become bent or broken. 
Ordinarily, when assembled with the panels, these are 
not subjected to a substantial stress normal to their 
mounting so that the bracket connection illustrated is 
entirely sufficient. 

Another method of preventing breakage during ship 
ping and handling is to have the clip elements hingedly 
mounted to the frame portions 40' as illustrated by the 
modi?ed bracket 70a in FIG. 5. This bracket includes a 
main ?at leg 100 which lays against the face of the 
frame element so that the leg 78a projects normal to 
support 40', leg 80a is normal to that leg, and leg 82 
is normal to leg 80a. The hinge connection 104 enables 
the modi?ed clip to be rotated to the position illustrated 
in phantom in FIG. 5. It therefore is in a protected posi 
tion between portions 17 and 19 (FIG. 1) of the steel 
frame. 

It will be obvious to those having skill in the art that 
certain details of construction of these respective inter 
cooperative elements may be made to suit a particular 
use, type of frame, type of panel, etc., without depart 
ing from the scope of the invention taught. Consequently, 
this invention is not to be limited to the speci?c details 
illustrated as the preferred form of the invention, but 
only by the scope of the attached claims and the rea 
sonably equivalent structures to those de?ned therein. 

I claim: 
1. A structural panel connection comprising: a plural 

ity of mounting ‘clips attached to frame elements, each 
having a ?rst leg to extend from the frame elements and 
a second leg extending from said ?rst leg; and a plu 
rality of panels, each of which has a protruding edge ?t 
ting behind said second leg of said clips, and an oppo 
site recessed edge to receive the clips and the protrud 
ing edge of the adjacent panel; and the opposite edges 
of said panels having interlocking connector edges there 
on securing said panels to each other over said clips; said 
panel edges having a protruding male V-shaped ?ange and 
the cooperating panel edge having a receiving female V 
shaped ?ange with an inturned edge to lock said male 
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?ange in received position, whereby each panel can be 
mounted by inserting an edge with a protrusion behind 
said clips and pushing the opposite edge into engage 
ment with clips on the adjacent support while simultane 
ously locking said connector means between that panel 
and the adjacent mounted panel. 

2. A building construction comprising: a plurality of 
frame supports; a plurality of anchor elements mounted 
to said frame supports and projecting therefrom; said 
anchor elements each being non-planar in con?guration; 
a plurality of enclosure panels over said supports, inter 
?tting tightly with each other edge to edge; said panels 
having inter?tting connector means on the edges there 
of; and said edges being con?gurated to receive said non 
planar anchor elements therebetween when inter?tted, 
effecting securement of said panels to said clips and thus 
to said frame supports; and a foundation having a plu 
rality of spaced receiving slot mounts thereon, and each 
of said frame supports having a foot slidably received 
in one of said slot mounts. 

3. A building panel structure comprising: frame sup 
port means comprising a plurality of spaced frames; a 
plurality of anchor clips hingedly mounted to said spaced 
frames; each of said clips including a ?rst leg protrud 
ing from the support means, a second leg normal to said 
?rst leg, and a third leg normal to said second leg and 
parallel to but offset from said ?rst leg; a plurality of 
panels, each having one edge with an offset configuration 
on one side of a ?rst plurality of said clips on one por 
tion of said frame support means, and an opposite edge 
with an offset con?guration of the opposite side of a ‘sec 
ond plurality of clips on another portion of said frame 
support means, to allow interengagement of said panel 
edges over said clips; and interengageable locking means 
between said panel edges of adjacent panels, anchoring 
said panels to each other and to said clips. 

4. A building panel construction comprising: a plu 
rality of spaced frame supports; a plurality of foam core, 
laminated panels, each spanning the space between at 
least two‘ supports, with one surface against the frame 
supports and the opposite surface spaced from the sup 
ports; each of said panels having a pair of offset end 
edges, one edge having a protrusion adjacent said one 
surface and a recess adjacent said opposite surface, and 
the opposite edge having a recess adjacent said one sur 
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face and a protrusion adjacent said opposite surface, so 
that each panel can interengage with the adjacent two 
panels; a plurality of support clips on said frame ele 
ments projecting between the interengaged ends of said 
panels to locate said edges on said supports and overlap 
the protrusion on one edge of each panel to secure it; 
and said panels having connector means on said edges in 
teren-gaged to lock adjacent panels together; said secured 
panel edges having a protruding male V-shaped ?ange 
and the cooperating panel edge having a receiving fe 
male V-shaped ?ange with an inturned edge to lock said 
male ?ange in received position, whereby each panel can 
be mounted by inserting an edge with a protrusion be 
hind said clips and pushing the opposite edge into en 
gagement with clips on the adjacent support while simul~ 
taneously locking said connector means between that panel 
and the adjacent mounted panel. 

5. A building panel structure comprising: frame sup 
port means comprising a plurality of spaced frames; said 
spaced frames containing clip supports, each having a 
pocket; a plurality of anchor clips slidably attached to 
said clip supports by insertion of a portion of said clips 
in said pockets; each of said clips including a ?rst leg 
protruding from the support means, a second leg nor 
mal to said ?rst leg, and a third leg normal to said sec 
ond leg and parallel to but offset from said ?rst leg; a 
plurality of panels, each having one edge with an offset 
con?guration on one side of a ?rst plurality of said clips 
on one portion of said frame support means, and an op 
posite edge with an offset con?guration of the opposite 
side of a second plurality of clips on another portion of 
said frame support means, to allow interenga-gement of 
said panel edges over said clips and interengageable lock— 
ing means between said panel edges of adjacent panels, 
anchoring said panels to each other and to said clips. 
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