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1

This invention relates to structural panels and
more particularly to improved hollow panel units
which fit together to form both an inner and an
outer wall of g building.

There is a distinct need in the building indus-
try for a low cost, light weight, strong, dimen-
sionally stable, thermal insulating, long lasting,
rodent proof panel which can be used to form
both an inner and an outer wall of a building, a
refrigerator, or used wherever heat insulating
qualities are desired in a panel of this type. In
accordance with this invention there is provided
a novel panel which meets these requirements.
This panel is characterized by the combination
of an inner frame and two flanged facing or
closure members whose flanges, in cooperation
with the frame form a retaining-key-receiving
channel or groove for making a tight seal between
the edges of adjacent panels. Other features of
the pane} include the metal surface skin on one
or both sides thereof, and the provision of offset
or overlapping portions of the panel sides which
allow for attaching the panel to frame members
without disturbing the vapor seal.

An ohject of the invention is to provide a new
and improved structural panel constructed and
adapted to form with other panels of like con-
struction, & heat insulated wall, floor or ceiling.

Another cbject of the invention is to provide a
nove] strengthening and vapor sealing construe-
tion for a structural panel.

An additional cbject is'to provide a panel hav-
ing opposite faces provided with a skin having
heat reflecting and heat dissipating gualities on
one or both sides thereof to thereby 1nc1ease the
heat insulating gualities of the panel.

A further object is to provide extension panel
means forming part of g side of the panel for
attaching the panel to a structural support.

Another cbject is to. provide a panel having
metal sking on opposite sides thereof, in which
there will be no metal to metal’ cohtact between
the skins on opposite sides of the panel, and pro-
viding a space for a key to attach adj acent panels
‘to each other. .

Other objects will appear hereinafter through-
cut the specification.

The invention will be better understood from
the following devcrlptlon taken in connection
with the accompanying drawing, and its scope
will be pointed out in the appended claims. -

in the drawing,

Figure 1 is a perspective view of one form of
a panel of this invention with parts broken away
to show the interior construction,
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Figure 2 is a view similar to Figure 1 showing
another form of the invention..

Figure 3 is a top or bottom plan view of the
construction shown in either Figure 1 or Figure 2.

Figure 4 is an exploded diagrammatical view
of the side edges of two panels with a locking key
for joining the same, and

Figure 5 is a horizontal section through the
side edges of ‘two panels showing a modification
of the structure shown in Figure 4.

Referring now to the drawing and more par-
ticularly to Figure 1, the numeral {4 indicates
generally the panel as g whole. Any number of
these.panels may be arranged side by side with -
key means for connecting them to form the wall,
ceiling and:floor construction of a house, refrig-
erator or other structure such as refrigerating
cars of railroad rolling stock, refrigerating trucks,
etc. The panel is provided with a metallic skin
18 which may consist of a sheet of any suitable
high tensile strength material such as, for ex-
ample, 32 to 28 gauge sheet metal which may
be stainless steel, aluminum, copper, magnesium,
Monel metal or any other suitable material, but
is preferably a metallic.sheet. This skin has side
flanges 1T and 18.

The skin forms part of the facing member that
includes a relatively thick backing sheet of low
tensile strength material such as plywood con-
sisting of the three ply sheet shown having layers
19, 20 ahd 21 which are connected adhesively
bonded to each other and to the skin 16. This
laminated sheet, comprising the several layers
and skin, is attached to_a rectangular or other
shaped frame work that may consist of an upper
frame piece 22, a lower similar frame piece 42
and two side frame pieces 24 and 25. The upper
frame pieces are attached to the lower frame
pieces but any suitable means such as nails 23,
and the facing member as a whole is attached
to the upper and lower frame pieces by attach-
ing means such as nails 48.

The opposite face of the panel is constructed

in g similar manner, but is provided with exten-

sion frame members 31 and 43 which extend be-
yond the upper and lower extremities of the sheet
16 and the first described or main frame. This
panel face consists of a sheet of material form-
ing & skin 33 and the backing sheet is composed
preferably of three layers of plywood 34, 35 and
35 bonded by a suitable adhesive to each other
and to the skin 33 the layers of material forming
a laminated sheet. This skin has right angle
flanges 30 and 86 and the plywood layers all of
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which are bonded to each other and are provided
with right angle flanges 26, 27, and 28.

Each extension frame member further includes
the thick laminations 38, 39 and 40 bonded to
each other and to the backing sheet. Preferably,
laminations 28, 39 and 40 terminate at the top
surface of frame membper 22 and bottom surface
of frame member 42, but they may be continuous
sheets that are of the same length as the metal
skin 33 and its backing sheet:in order to add
strength to the panel. Securing means, such as
nails 29 are used to secure the parts together, as
shown. Flanges [T and 18 and the backing sheet
are secured to the frame work by securing means
such as nails 48.

Extending entirely through the upper and lower
extension frame members 31 and 43 are metal
lined apertures 32, 44 and 46 for the reception
of lag screws or other securing means for attach-
ment to suitable supports, such as runner 15. It
will be understood that the top of frame 22 and
extension- frame 81 will be flush with a similar
runner, not shown, when the panels are -put in
place.

The opposite faces together with the side faces
over which the flanges extend, of the -several
frame members, form-the support for the lami-
nated sheets. The insulated interior of the panel
as defined by the frame members 22, 24, 25 and
42 provides: with the laminated sheets a space
which may be an air space. Preferably, how-
ever, this space is filled with a suitable insulating
material 600.

By referring to Figure 1, it will be noted that
the metal -sheets or members and the backing
layers forming the flanges on both of the side
edges of the panel terminate shoft of each other
so as-to leave a-space, in order that there will
be no metal-to metal contact or even-a backing
sheet contact between the sheets forming the:op-
posite faces and side edges of the panel.

When a plurality of panels are placed side by
side to form a wall, a non-heat conducting key
or spline is used to fill the space between these
pairs of flanges of-abutting panels so as to lock
the side of each panel to-an-adjoining panel, or
a tongue may be formed integral with the parts
so as to extend into the groove of the adjacent
panel.

Two forms of locking means are indicated in
Figures 4 and 5. In Figure4, as diagrammatically
shown, the side edges of a pair of panels is indi-
cated by the reference numerals 2, ‘2. These
panels may correspond structurally to the panels
shown in Figures 1, 2-and ‘3. The grooves.indi-
cated formed in the side edges of such panels are
shown at-| and there is a locking key or spline 3
preferably of wood or other heat non-conducting
material which serves to lock the side edges of
each adjacent pair of panels.

It will be understood that Figure 4 merely in-
dicates the connection between side edges of the
panels, the detailed construction of the panels
being shown:in Figures 1 to 3. As shown in
Figure 5, panels 4 and 6 are constructed in aec-
cordance with the panels-above described. The
side -edges of :the- panels indicated by numerals
4 and 6 as provided with a tongue portion 5 which
is adapted to -enter the corresponding groove 7
in the adjacent panel. If will, of course, be un-
‘derstood that each panel will be provided with a
‘groove on one side edge and a tongue on the
opposite side edge so that a plurality of panels
may be connected to each other to form a wall,
ceiling or floor of a building, walk-in refrigerator
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4
or other type of refrigerator, or similar struc-
tures. )

The key 3 of Figure 4 and tongue 5 of Figure
preferably extend the over all length of the panel
to thereby provide an air seal, and further, to
provide an insulating layer between the inner and
outer metal skins of the panels.

When either the key or the integral tongue is
used it should be of the same length as the
greatest longitudinal dimension of the panel in-
cluding the extension frame members, and there-
fore extend beyond the groove at the upper and
lower ends thereof, so as to form a sealing and
lecking connection between the adjacent sides
of each pair of panels for the entire vertical

.distance of the panel as viewed in Figures 1 and 2.

Referring to Figure 2, it will be noted that the
construction shown is the same as that shown in
Figure 1 except the extension frame members,
including the extensions.of the skin and backing
member, are cn opposite faces of the sheet. In
this construction, the panel is indicated generally
by the numeral- 5!, the metal flange being indi-
cated by 53 with the plywood sheets shown at 54,
55 and 56 cf one of the facing sheets. These are
attached to the opposite sides of 2 pair of main
frame members TI, 72, and to the ends of the
other pair of frame members 81 and {!0 by suit-
able means such as the nails 52, as shown in
Figure 2.

The opposite facing sheet is indicated by nu-~
meral 63 having flanges 62 and 73, the plies of
the backing sheet being indicated by the nu-
merals 68, 69 and 70. In the construction shown
in Figure 2, the vertical frame members shown
are at 87 and 75 and they are preferably dupli-
cates of each other. These offset extension frame
members are on opposite side edges of the panel.
The lower extension frame member may be fas-
tened to runner 85 indicated in dotted lines and
the upper extension frame member may be af-
tached to a similar upper runner, not shown, by
lag screws that extend through apertures &4, &5
and &6 in said extension frame members.

The skin 50 has flanges 53 on opposite sides
and the backing member that includes honded
sheets 79, 88-and 81 having flanges 54, §5 and 54
on both side edges. All of these flanges 53 to 55
are preferably attached to the main frame pieces
Ti and 12, and extension 75 by nails 52.

The skin 63 has flanges 62 on opposite sides of
the backing member that includes sheets 68, 89,
and 70, all bonded to each other and to the skin.

The flanges 62 and 13 of the skin and flanges
of the backing member are held in place on the
vertical frame members T{ and 72 and on the
extension frame member 5T preferably by nails 74.

The extension frame member §7 preferably in-
cludes several pieces or thick plies 58, 59 and 60
bonded to each other and the backing member
including the flanges thereof.

Extension frame members 31 and 43 of Figure
1 are members which preferably terminate at the
upper and lower frame pieces 22 and 42 respec-
tively. It will be understood, however, that said
extension members may be a single board ex-
tending the entire length of the skin 33 and back-
ing layer.

It will be noted that the frame members of each
of the figures are preferably constructed of wood,
as shown.

Referring to Figure 3, the top frame member
22, skin 16, 17, 19, 20, 21, 22 and attaching means
23 are the same as these parts indicated in Figure
1. The flanges consist of the metal skin flanges
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IT and I8 as shown in Figure 1 and the plies 19,
20 and 21, and 26, 2T and 28 beneath metal flanges
17, 18 and 38, 86 respectively.

The extension frame member as in Figure 1 is
composed of thick sheets or plies of wood or other
material bonded to each other and to skin 33.
The inner surface of the extension frame member
may have a face piece 41 as shown in Figures 1
and 3.

It will be understood that the construction
shown in Figure 3, although the parts correspond
to Figure 1, correspond to the same parts as would
he shown by Figure 2.

It will be further appreciated that the various
layers of the backing, as well as the extension
frame, may be made of various fibrous or other
materials having the desired insulating qualities.

Referring again to the structure shown in Fig-
ures 1 to 3, for instance, there may be substituted
for the three-ply sheet {9, 28 and 21, or 38, 39
and 40, or 54, 55 and 58 or 52, §% and 60 or 68, 69
and 10, a single hard board sheet in substitution
of the three sheets of composite material suitable
for the purpose. In fact sheets of any material
may be substituted for the composite sheets
which provide the requisite strengthening and
heat insulating qualities.

Extension members 58 and 75 may extend for
the entire longitudinal distance or heighth of the
skins and backing members, but preferably ex-
tension member 58 does not extend beyond the
lower horizontal edge of the upper frame member
8t and extension frame member I8 preferably
extends no further upwardly than the upper hori-
zontal edge of the lower frame member | (8.

A typical dimension for the panel is 2 feet wide
hy 8 feet high for house walls and walk-in freez-
ers, but either or both of these dimensions will
vary sccording to specific requirements. The
vapor space may be about 4% inches across, but
where high insulation requirements prevail, the
width may be 12 inches or more.

In order to provide additional insulation, an-
other layer of plywood may be bonded to the
3-ply plywood. Interposed between the plywcod
plies is an additional seal comprising the layers
38 and 40 to which is attached the inner layer &1
by binding material such as waterprcof glue or
any other adhesive material suitable for the
purpoese.

What I claim as new and desire to secure by
Letters Patent is:

1. A panel for use in building construction and
refrigerators comprising in combination, a frame
having a first pair and a second pair of opposite
faces, two laminated sheets of material, said lam-
inated sheets extending across said first pair oi
opposite faces of said frame so as to form with
said frame an enclosed space, each of said lami-
nated sheets of material being of a larger area
than the area defined by said frame over which
they extend with the ends of said laminated
sheets extending beyond the opposite side edges
of said frame, forming right angle fianges on the

second pair of opposite faces of said frame at- -

taching means attaching each set of sheets to
said second pair of opposite faces of said frame
but each said pair of flanges terminating short
of each other forming with said last mentioned
faces, retaining key-receiving channels with the
side fAanges spaced from each other, said chan-
nels extending along both of said second pair of
said opposite faces, each laminated sheet and its
flanges comprising an outer metallic sheet and an
inner non-metallic sheet of material said metallic
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sheet and non-metallic sheet of material being
bonded to each other to form each sheet of lami-
nated material.

2. A panel for use in building construction and
refrigerators comprising in combination, a frame
having a first pair and a second pair of opposite
faces, two laminated sheets of material, said lam-
inated sheets extending across said first pair of
opposite faces of said frame so as to form with
said frame an enclosed space, each of said lami-
nated sheets of material being of a larger area
than the ares defined by said frame over which
they extend with the ends of said laminated
sheets extending beyond the opposite side edges
of said frame, forming right angle flanges on the
second pair of opposite faces of said frame at-
taching means attaching each set of sheets to
said second pair of opposite faces of said frame
but each said pair of flanges terminating short
of each other forming with said last mentioned
faces, retaining key-receiving channels with the
side flanges spaced from each other, said chan-
nels extending along both of said second pair of
said opposite faces, each laminated sheet and its
flanges comprising an outer metallic sheet and
an inner non-metallic sheet of material, at least
one of said non-metallic sheets of material com-
prising a plywood layer said metallic sheet and
non-metallic sheet of material being bonded to
each other to form each sheet of laminated
material.

3. A panel for use in building construction and
refrigerators comprising in combination, a frame
having a first pair and a second pair of opposite
faces, two laminated sheets of material, said lam-
inated sheets extending across said first pair of
opposite faces of said frame so as to form with
said frame an enclosed space, each of said lami-
nated sheets of material being of a larger area
than the area defined by said frame over which
they extend with the ends of said laminated
sheets extending beyond the opposite side edges
of said frame, forming right angle flanges on the
second pair of opposite faces of said frame at-
taching means -attaching each set of sheets to
said second pair of opposite faces of said frame
but each said pair of flanges terminating short
of each other forming with said last mentioned
faces, retaining key-receiving channels with the
side flanges spaced from each other, said chan-
nels extending along both of said second pair of
sald opposite faces, each laminated sheet and its
flanges comprising an outer metallic sheet and
an inner non-metallic sheet of material, each of
said non-metallic sheets of material comprising
a plywood layer said metallic sheet and non-
metallic sheet of material being bonded to each
other to form each sheet of laminated material.

4. A panel for use in building construction and
refrigerators comprising in combination, a frame
having a first pair and a second pair of opposite
faces, two laminated sheets of material, said lam-
inated sheets extending across said first pair of
opposite faces of said frame so as to form with
said frame an enclosed space, each of said lami-
nated sheets of material being of a larger area
than the area defined by said frame over which
they extend with the ends of said laminated
sheets extending beyond the opposite side edges
of said frame, forming right angle flanges on the
second pair of opposite faces of said frame at-
taching means attaching each set of sheets to
said second pair of opposite faces of said frame
but each said pair of flanges terminating short
of each other forming with said last mentioned
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faces, retaining key-receiving channels with the
side flanges spaced from each other, said chan-
nels extending along both of said second pair of
said opposite faces, each laminated sheet and its
flanges comprising an .outer metallic sheet and
an inner non-metallic sheet of material, said
metallic sheet and non-metallic sheet of material
being bonded to each other to form each sheet of
laminated material, said fastening means for
attaching said laminated sheets to said second
pair of opposite faces of said frame members ex-~
tending through the flanges of hoth the outer
metallic sheet and the inner non-metallic sheet
of each laminated sheet.

5. A panel for use in building construction and
refrigerators comprising in combination, a frame
having a first pair and a second pair ¢f opposite
faces, two laminated sheets of material, said lam-
inated sheets extending across said first pair of
opposite faces of said frame so as to form with
said frame an enclosed space, each of said lami-
nated sheets of material being of a larger area
than the area definsd by said frame over which
they extend with the ends of said laminated
sheets extending beyond the opposite side edges
of said frame, forming right angle flanges on the
second pair of opposite faces of said frame at-
taching means attaching each set of sheeis to
said second pair of opposite faces of said frame
but each said pair of flanges terminating short
of each other forming with said last mentioned
faces, retaining key-receiving channels with the
«ide flanges spaced from each .other, said chan-
nels extending along both of said second pair of
said opposite faces, each laminated sheet and its
flanges comprising an outer metallic sheet and
an inner non-metallic sheet of material, at least
one of said non-metallic sheets of material com-
prising a plywood layer, said fastening means for
attaching said sets of sheets to said second pair
of opposite faces of said frame members extend-
ing through the bent-over ends of koth the outer
metallic sheet and the inner non-metallic sheet
of each set of sheets.

6. A panel for use in building construction and
refrigerators comprising in combination, a frame
having a first pair and a second pair of opposite
faces, two laminated sheets of material, said lam-
inated sheets extending across said first peir of
opposite faces of said frame so as to form with
said frame an enclosed space, each of said lami-
nated sheets of material being of a larger area
than the area defined by said frame over which
they extend with the ends of said laminated
sheets extending heyond the opposite side edges
of said frame, forming right angle flanges on the
second pair of opposite faces of said frame at-
aching meang attaching each set of sheets to
said second pair of opposite faces of said frame
but each said pair of flanges terminating short
of each cther forming with said last mentioned
faces, retaining key-receiving channels with the
side flanges spaced from each other, said chan-
nels extending along both of said second pair of
said opposite faces, each laminated sheet and its
flanges comprising an outer metallic sheet and
an inner non-metallic sheet of material, said
metallic sheet and non-metallic sheet of material
heing bonded to each other io form each sheet of
laminated material, said frame having an exten-
sion means whereby to provide a stepred struc-
ture, said extension means providing an extension
for attaching said panel to a structural support.

7. A panel for use in building construction and
refrigerators comprising in combination, a frame
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having a.first pair and a second pair of opposite
faces, two laminated sheets of material, said lam-
inated sheeis extending across said first pair of
opposite faces of said frame so as to form with
said frame an enclosed space, each of said lami-
nated sheets of material being of a larger area
than the area defined by said frame over which
they extend with the ends of said laminated
sheets extending beyond the opposite side edges
of said frame, forming right angle flanges on the
second pair of opposite faces of said frame at-
taching means. attaching each set of sheets to
said second pair of opposite faces of said fraime
but each said pair of flanges terminating short
of each other forming with said last mentioned
faces, retaining key-receiving channels with the
side flanges spaced from each other, said chan-
nels extending along both of said second pair of
said opposite faces, each laminated sheet and its
flanges comprising an outer metallic sheet and
an inner non-metallic sheet of material, each of
said non-metallic. sheets of material comprising
a plywocd layer, said metallic shest and non-
metallic sheet of material keing bonded to each
other to form each sheet of laminated material,
said frame having an extension means whereby
to provide a stepped structure, said extension
means providing a plurality of extensions for
attaching said paneél to structural supports, said
extension means further including s metallic
sheet and a non-metallic sheet forming part of
each laminated sheet.

8. A panel for use in building construction and
vefrigerators comprising in combination, a frame
having a first pair and a second pair of opposite
faces, two laminated sheets of material, said lam-
inated sheets extending across said first pair of
opposite faces of said frame so as to forin with
said frawmie an enclosed space, esch of said lami-
nated sheets of material being of a larger srea
than the area defined by said frame over which
they extend with the ends of said laminated
sheets extending beyond the opposite side edges
of said frame, forming right angle flanges on the
second pair of copposite faces of said frame at-
taching means attaching each set of shesis to
said second pair of opposite faces of said frame
hut each said pair of flanges terminating short
of each cther forming with said last mentioned
faces, retaining key-raceiving channels with the
side flanges spaced from each other, said chan-
nels extending along hoth of said second pair of
said opposite faces, each laminated sheeat and its
flanges comprising an outer metallic sheet and
an inner non-metallic sheet of material, said
fastening means for attaching said sets of sheets
to said second pair of opposite faces cf said frame
members extending through the flanges of hoth
the outer metfaliic sheet and the inner non-
metallic sheet of each laminated sheet, said me-
tallic sheet and non-metalliic sheet of material
being bonded to each other to form each sheet
of laminated material, said framne having an ex-
tension means whereby to provide a stepped
structure, said extension means providing a nlu-
rality of extensions for attaching said panel to
structural supports, said extension means further
including a metallic sheet and a non-metallic
sheet forming part of each laminated sheet.

9. A panel for use in building construction and
refrigerators comprising in combination, a irame
having a first pair and a second pair of opposite
faces, two laminated sheets of material, said lam-
inated sheets extending across said first pair of
opposite faces of said frame so as to form with
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said frame an enclosed space, each of said lami-
nated sheets of material being of a larger area
than the area defined by said frame over which
they extend with the ends of said Ilaminated
sheets extending heyond the opposite side edges
of sald frame, forming right angle flanges on the
second pair of opposite faces of said frame at-
taching means attaching each set of sheets to
said second pair of opposite faces of said frame
but each said pair of flanges terminating short
of each other forming with said last mentioned
faces, retaining key-receiving channels with the
side flanges spaced from each other, said chan-
nels extending along both of said second pair of
said opposite faces, each laminated sheet and its
flanges comprising an outer metallic sheet and
an inner non-metallic sheet of material, each of
said non-metallic sheets of material comprising
a plywood layer, said fastening means for attach-
ing said laminated sheet to said second pair of
opposite faces of said frame members extending
through the flanges of both the outer metallic
sheet and the inner non-metallic sheet of each
set of sheets, said metallic sheet and non-metallic
sheet of material being bonded to each other to
form each sheet of laminated material, said frame
having an extension meang whereby to provide
a stepped structure, said extension means pro-
viding a plurality of extensions for attaching said
panel to structural supports, said extension means
further including a metallic sheet and a non-
metallic sheet forming part of each laminated
sheet, said extension means extending below and
ahove said frame and on the same side thereof.
10. A panel for use in building construction,
and for refrigerator walls and floors comprising
in combination, a rectangular frame having a
first pair and a second pair of opposite faces, two
laminated sheets of material, said sheets extend-
ing across said first pair of opposite faces of said
frame so as to form with said frame an enclosed
space, insulating material in said enclosed space,
each of said laminated sheets of material being
of larger area than the area defined by said frame
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over which they extend whereby the ends of said
laminated sheets extend beyond the opposite side
edges of said frame, said ends extending beyond
the frame side edges extending at right angles to
the first pair of opposite frame faces and parallel
to said second pair of opposite frame faces and
forming right angle flanges, said laminated sheet
ends terminating short of each other on said
second pair of opposite frame faces so as to form
with said last-named frame faces retaining key-
receiving channels between each pair of opposed
sheet ends of each sheet, said channel extending
along beth said opposite frame faces, each lami-
nated sheet and its flanges comprising an outer
metallic skin having heat reflecting and dissipat-
ing qualities and an inner supporting sheet of
non-metallic material, and means for attaching
said sheet ends to said second pair of opposite
frame faces, said metallic sheet and non-metallic
sheet of material being bonded to each other to
form each sheet of laminated material, said frame
having a plurality of extension means whereby
to provide a stepped structure, one extending up-
wardly on one side of said frame and the other
extending downwardly on the opposite side of
said frame.
MacMILLAN CLEMENTS.
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