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ABSTRACT OF THE DISCLOSURE 
An insulated panel having a prefabricated Sandwich 

construction which is provided with a pair of parallel 
sheets separated from one another by a plurality of 
spaced apart spacers having foamable material between 
the spacers and the sheets wherein each of the Spacers 
is defined by a pair of parallel strips defining a second 
space filled with such foamable material having the col 
umnar growth or rise axis of the foamable material being 
in a direction perpendicular to the length of the strips 
and parallel to the plane of said strips. 

This invention relates to an insulated panel and more 
particularly the invention is directed to a pre-fabricated 
sandwich of a plastic foamed between a pair of spaced 
parallel sheets. Still more specifically, the invention is 
directed to an insulated panel which is used primarily in 
the floor of a refrigerated cargo body or other environ 
ment in which it is subjected to compressive loading. 

In the past, it has been the practice to construct such 
panels of a pair of spaced plywood sheets having elon 
gated two by fours spacing the sheets apart with the 
plastic material foamed-in-place between the sheets. In 
the co-pending application of George R. Heffner, Ser. No. 
371,426, filed June 1, 1964, it has been pointed out that 
there are many advantages to be derived from the elimi 
nation of the wood cross bolsters and the substitution 
therefor of a material which is substantially entirely the 
foam employed to fill the major portion of the space be 
tween the two sheets. The substitution of the foam for 
the wood spacers results in a structure which has superior 
insulative qualities and which is markedly lighter in 
weight, thereby increasing the pay-load which can be 
carried by the cargo container. 
The difficulty with the substitution of a plastic foam 

for the wood in such floor panels is that that plastic foam 
does not even approach the ability of wood to withstand 
compressive loading. In addition to its insulative qualities, 
the floor panel of the type to which the present invention 
is directed must withstand compression stress and must 
transmit the compression load on its upper surface to 
the transverse vehicle frame members which support the 
floor panels. 

Heffner, in the co-pending application, has disclosed 
the combination of a tubular paper or plastic skin and 
foam united to form discs which exhibit a remarkable 
compression strength. He has also disclosed a particular 
method of making the compression disc-like supporting 
members wherein the members are adapted to receive a 
loading in the direction of the rise axis of the foam, the 
foam exhibiting a markedly greater resistance to com 
pression strength in the direction of the rise axis as con 
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trasted to the strength in a direction transverse to the rise 
aXS. 

The objective of the present invention has been to pro 
vide an elongated substantially foam structural element, 
in the nature of a two by four, which is able to withstand 
substantial compression loads but which is much lighter 
than wood and which has an insulative quality which 
is markedly superior to that of wood. 
More specifically, it has been an objective of the inven 

tion to provide elongated bars of foamed plastic material 
sandwiched between cardboard strips in which the rise 
axis of the foam is perpendicular to the elongated strips 
and parallel to the plane of the strips. This feature of 
the invention permits the use of the sinuous spacers 
of the invention disclosed in the copending application of 
Donald M. Turnbull, Ser. No. 371,450, filed June 1, 
1964, while utilizing the increased strength of material 
in a direction parallel to the rise axis as disclosed in the 
Heffner application. 

It has been still another objective of the invention to 
provide an insulative sandwich panel employing the 
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elongated elements of the present invention. 
This and other objectives of the invention will become 

more readily apparent from the following detailed de 
scription in which: 
FIG. 1 is a perspective view partly broken away of a 

panel structure employing the present invention, 
FIG. 2 is a perspective view illustrating the method of 

making the spacer elements employed in the panel of 
FIG. 1, and 
FIGS. 3 and 4 are diagrammatic views of alternative 

forms of the invention. 
The structural elements formed in accordance with 

the present invention and a floor structure utilizing them 
is illustrated in FIG. 1. Each structure element, indi 
cated at 10, is constituted by a pair of chipboard side 
walls 11 which are, in the illustrated example, approxi 
mately three-sixteenths of an inch thick and four inches 
high. Between the chipboard side walls 1 is polyure 
thane foam 12 which has been foamed-in-place so that 
its rise axis is parallel to the side walls 1 and perpendicu 
lar to the length of the element 10. 
A principal use of the structural elements as indicated 

above, is in the formation of a floor structure for an in 
sulated cargo body. The formation of such a floor struc 
ture is diagrammatically illustrated in FIG. 1. A more 
completely detailed statement of the manner in which the 
floor structure is formed and related to the rest of the 
cargo body structure is set forth in the co-pending appli 
cation of Heffner referred to above. 
The elements 10 are employed as spacers in a sandwich 

panel 14 and are disposed in spaced parallel relation be 
tween an upper sheet 15 and a lower sheet 16. In the use 
of the panels as an insulated floor for a cargo body, the 
spacers are on twelve inch centers so that they will over 
lie transverse members 17 which form a part of the main 
frame of the cargo body. By disposing the spacers under 
the cross members, compression forces which are im 
parted to the spacers will be transmitted directly to 
the cross members. 
The panels are formed by first tacking or otherwise 

securing the spacers to one of the sheets and securing 
the other sheet on top of the spacers. The partially formed 
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panel is supported on one edge with the spacers extending 
vertically and foamable polyurethane is introduced into 
the sections formed between adjacent spacers. 

In the preferred form of the invention, at one edge 
of the panel a half size spacer 18 is fixed to the edge of the 
bottom sheet 16 and at the opposite longitudinal edge 
of the panel a half size spacer 18 is fixed to the edge of 
the upper sheet 15. Prior to the introduction of the foam 
into the sandwich forms will be placed along the longi 
tudinal edges of the panels to form rabbet grooves 20. 
Alternatively, the panels could be formed with planar 
longitudinal edges and the rabbet grooves sawed into the 
edges, if rabbet grooves are desired. 
The rabbet grooves are provided so as to permit adja 

cent panels to be joined together in an overlapping rela 
tion providing a rabbet joint, as indicated at 21 in FIG. 1. 
The rabbet joint disposes two half size spacers 18 on top 
of each other and overlying a cross member 17 of the 
vehicle frame so as to provide, at the rabbet joint, a 
strong joint which will resist compression stress and 
which will preserve the desired insulative integrity of 
the floor structure. 
The formation of the structural elements 10 is ill 

lustrated in FIG. 2. Two sinuous sheets 24 having their 
undulations extending in a horizontal direction are mount 
ed in spaced apart relation between two supports 25 and 
26. The Support 25 is C-shaped and provides end wings 
27 which confines the expanded foam at the ends of the 
sheets 24. The supports 25 and 26 have sinuous surfaces 
conforming to the configuration of the sheets 24. After the 
sheets are supported in spaced apart relation as illustrated 
in FIG. 2, liquid foamable polyurethane is introduced 
in sufficient qualities to expand from the bottom of the 
cavity in the sheets 24 to the top of the cavity. In prac 
tice, this requires a volume of liquid which is about one 
thirtieth of the space to be filled by it. The polyurethane 
expands and forms the foam structure which has a rise 
axis in the direction of the arrow in FIG. 2. After the 
foam sets, the composite structure is sliced along the 
lines 28 thereby forming the structural elements 10. 
The foaming in place of the polyurethane to form the 

Spacers 10 provides a structure which has a greater re 
sistance to compression applied in the direction of the 
rise axis. The strength is derived from two features. 
First, the foam and chipboard combine to form a com 
posite structure having a resistance to compression far 
greater than the foam or chipboard taken alone would 
provide. Second, the expansion of the foam causes the 
resulting cell structure to be elongated in the direction of 
the rise axis and the elongated cells provide a structure 
which has a substantially greater resistance to the com 
pression in the direction of elongation than in a direction 
transverse to the elongation. Further, when the spacers 
are combined in the panel structure with the polyure 
thane foamed-in-place about them, the chipboard is sup 
ported by foam on both sides and is able to support 
tremendous compression loads. 

It should be understood that the specific structure of 
the spacers is subject to modification without departing 
from the Scope of the invention, for example, a spacer 
may be formed as shown in FIG. 3 in which the side 
walls have been shifted 180° longitudinally with respect 
to each other so that the thickness of the spacers is 
non-uniform. 

Still another embodiment is shown in FIG. 4, in which 
a single sinuous chipboard member 31 is used, that 
member being Sandwiched between wall members 32 and 
33. Foam is introduced and expanded in the cavities 34 
formed between the central corrugated member 31 and 
the wall members 32 and 33. The technique of forming 
either of the members illustrated in FIGURES 3 and 4 
would be substantially identical with that described in 
connection with FIG. 2. 
The advantages derived from the panel formed in 
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4. 
accordance with the present invention can be appreciated 
by reference to FIG. 1. Instead of two by four spacers 
extending longitudinally of the respective panels, the in 
vention employs the spacers 10 which, except for the thin 
chipboard walls 11 are entirely polyurethane. Since the 
foam is considerably lighter in weight and has a greatly 
increased resistance to thermal conductivity as contrasted 
to wooden two by fours, the resultant structure is both 
lighter and of an improved insulative quality. Even at the 
rabbet joint 21, no appreciable sacrifice in the insulative 
quality of the floor or of the ability of the floor to with 
stand the compression loading has been made in view of 
the overlapping configuration of the joint and the rein 
forcement of it by the half spacers 10. 

While a marked improvement has been made in the 
insulative and weight aspects of the floor construction, 
the floor structure is more than strong enough to meet 
the requirements of usage, particularly the compression 
loading occurring as a fork lift truck is driven into and 
out of the cargo space. 

I claim: 
1. A panel for receiving vertical compressive loading 

comprising: 
two spaced generally parallel planar sheets, 
a plurality of upright elongated structural reinforcing 

Spacers for said sheets each having a pair of spaced, 
generally parallel, thin elongated strips and foamable 
plastic of low thermoconductivity foamed in place 
between said strips such that the direction of col 
umnar cellular growth of the foamable plastic is 
generally parallel to the sides of the strips upward 
to the direction of pouring, producing elongation of 
the cellular network in upward generally parallel 
orientation to define the rise axis of the foamable 
plastic, and said plastic foamed-in-place being in 
complementary reinforcing relation with and be 
tween said strips with the rise axis of the foamable 
plastic generally perpendicular to the length of said 
Strips and generally parallel to a plane passing 
through height of said strips, 

said spacers being disposed between said sheets, the 
depth of the strips and the rise axis of the plastic in 
the spacers being generally perpendicular to the 
sheets, and 

plastic foamed-in-place between said sheets and said 
Spacers whereby the upright spacers are adapted to 
withstand vertical compressive loading in the direc 
tion of the rise axis. 

2. The invention according to claim 1, and said strips 
each being undulated generally in the plane passing 
through the length of each strip and generally perpen 
dicular to the rise axis of the foam plastic. 

3. A panel construction suitable for mounting on a 
plurality of longitudinally spaced transverse frame mem 
bers comprising: 

a panel for receiving vertical compressive loading com 
prising, 

two spaced generally parallel planar sheets, 
a plurality of upright elongated structural reinforcing 

Spacers for said sheets each spacer having a pair of 
spaced, generally parallel, thin elongated strips and 
foamable plastic of low thermoconductivity foamed 
in place between said strips such that the direction of 
columnar cellular growth of the foamable plastic is 
generally parallel to the sides of the strips upward to 
the direction of pouring, producing elongation of the 
cellular network in upward generally parallel or 
ientation to define the rise axis of the foamable 
plastic, and said plastic foamed-in-place being in 
complementary reinforcing relation with and be 
tween said strips with the rise axis of the foamable 
plastic generally perpendicular to the length of said 
strips and generally parallel to a plane passing 
through height of said strips, 
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said spacers being disposed between said sheets, the 

depth of the strips and the rise axis of the plastic 
in the spacers being generally perpendicular to the 
sheets, 

and plastic foamed-in-place between said sheets and 
said spacers whereby the upright spacers are adapted 
to withstand vertical compressive loading in the 
direction of the rise axis, and 

a respective spacer being adapted to be placed dis 
posed over a complementary transverse frame 
member. 

4. The invention according to claim 3, and said strips 
each being undulated generally in the plane passing 
through the length of each strip and generally perpen 
dicular to the rise axis of the foam plastic. 

3,472,728 

5 

0 

5 

6 
References Cited 

UNITED STATES PATENTS 
5/1945 Boyer ---------- 161-145 XR 
5/1967 Weber ------------- 156-210 

2,376,653 
3,317,363 

EARL M. BERGERT, Primary Examiner 
H. F. EPSTEIN, Assistant Examiner 

U.S. C. X.R. 

52-309, 618; 161-161; 264-45 


