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Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue,

ABSTRACT OF THE DISCLOSURE

A laminated core construction utilizes a supporting
frame or form when inserting plastic material between
two opposed, supported facings. The supporting form has
a blocking means to form. the edge construction between
the facings that bends the ends of the facings to form two
side-by-side channels. The blocking means, which is re-
moved after setting of the core, extends between the two
channels to form a generally U-shaped end portion with
the laminated core structure providing the only connect-
ing means between the fwo opposed facings.

The present invention relates to a laminated structure
of the sandwich type and to a method of forming the
same, and more particularly to such a structure and
method in which a foamed plastic material is employed
for the core.

The use of laminated or sandwich construction for
panels as well as curved and other shapes, employing a
relatively thick although light core with thin sheets of
suitable material adhesively or otherwise secured to its
opposite faces is well known. Such a construction re-
sults in a combination of strength and rigidity with light-
ness in the formed structure, which is highly desirable
and advantageous in many applications. Foamed plastic
materials, for example styrene, are well-adapted for use
as the core in such constructions, and have been so used
between thin facing sheets of metal, plastic, or other suit~
able materials. Such foamed plastic materials have an
advantage in that they may be introduced between the
facings to foam in situ, and to bond with the facings and
thus provide an almost integral construction, giving
strength and rigidity greater than could be achieved by
cementing the facings to a core of the same material sepa-
rately formed. Because of the multiplicity of cells pro-
vided in foamed plastic materials, they have very good
heat-insulating characteristics, and accordingly may ad-
vantageously be employed in providing protection against
heat or cold, as in refrigerated display cases for food
products, by way of example.

In the use of a laminated structure employing a foamed
plastic material or the like as a core in order to take
advantage of its heat-insulating properties, it is desirable
that such properties be not nullified to any appreciable
extent, as for example by connecting the facings in a
manner which permits ready and direct conduction of heat
therebetween, or in other words from bypassing the insu-
lation. At the same time, it is desirable and in fact neces-
sary to provide protection for the foamed material at the
edges of the structure, or in other words at any edge de-
fined by adjacent edges of the facings and of the core.
It is also desirable to protect such an edge against the
effect of forces tending to effect separation between the
core and the facings, such as impact or pulling actions.
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The invention in its structural aspect provides an edge
construction which affords substantially complete protec-
tion to the core against gouging, chipping or other dis-
integrating action thereon, and also provides a mechan-
ical interlock between the core and the facings, in addition
to the bond therebetween, to prevent separation of either
facing from the core. Such separation, of course, would
result in at least some loss of the desired strength and
rigidity of the construction. The edge construction also
sirengthens the edge of the structure, and facilitates con-
nection of the structure to other elements or parts. At the
same time, the edge construction avoids any direct con-
nection between the facings which would provide a heat-
conductive path bypassing, and therefore at least partially
nullifying, the insulating core.

The provision of the edge construction is included in
the forming of the laminated structure. In the operation
of foaming the plastic core in situ between the facings,
it is of course necessary that the space into which the
foamable plastic material is introduced be closed, so that
the material wili be confined. Accordingly, the jig or
other apparatus in which the foaming operation is carried
out is provided with means for blocking or damming the
space between the edges of the spaced facings. At any
edge portion of the laminated structure which is to be
provided with the non-conductive, protective, and
strengthening construction aforesaid, the operation in-
cludes the forming of such edge portion in a manner to
provide the desired edge construction in the completed
laminated structure.

In the forming of such laminated structures as set forth
above, particularly when at least one of the facings is
of a plastic or other material which requires curing or
setting before it can be employed in such structure, it
is advantageous to provide for increased speed in the
fabrication of the structure to avoid the delay which
otherwise might arise from the period required for setting
or curing of the facing. The invention affords the desired
speed in manufacture in order to reduce costs, and avoids
the delay resulting from the curing or setting, by provid-
ing a novel step in such method. This involves the em-
ployment of the facing-shaping form or mold as a separa-
ble part of the jig or apparatus in which the operation of
foaming the core between the spaced facings is per-
formed. By this method, a number of such forms or
molds may be employed each supporting a shaped fac-
ing in a different stage of curing or setting, successively
disposed in the foaming apparatus as the facings reach the
desired condition, to allow the manufacture of the struc-
tures to proceed at the maximum speed allowed by the
foaming operation, without regard to the time required
for setting or curing of the facing after its shaping on
the form or mold.

It is accordingly an object of the invention to provide
an edge construction of a foam core laminated structure
which protects the core against damage, prevents separa-
tion of the core and facings, and strengthens and rigidifies
the edge, while maintaining the heat-insulating effect of
the foamed core by providing a gap between the facings.

It is a further object to provide a method of foaming
in place between a pair of spaced facings a rigidifiable
core of foamed plastic material, which includes the form-
ing of at least certain edge portions to provide a non-
conducting, strengthening, and protective edge construc-
tion.

Another object of the invention is the provision of a
method of foaming in place a foamed plastic rigidifiable
core between a pair of shaped sheet material facings in
which at least one of the facings is shaped on a form or
mold and said form is employed as a part of a jig or like
apparatus to support the shaped facing during the foam-
ing operation.
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Other and further objects, advantages, and features of
the invention will be apparent to those skilled in the art
from the following detailed description thereof, taken in
conjunction with the accompanying drawings, in which:

FIGURE 1 is a view illustrating one manner of form-
ing a facing for a foamed-core laminated structure, on a
form or mold of predetermined configuration, in accord-
ance with the present invention;

FIGURE 2 is a somewhat diagrammatic cross-sectional
view of a foaming jig with the form or mold disposed
therein as a part thereof and supporting the facing dur-
ing the foaming operation;

FIGURE 3 is an enlarged fragmentary cross-sectional
view of a portion of the jig shown in FIG. 2, showing
the manner of providing an edge construction according
to the invention; and

FIGURE 4 is a view similar to FIG. 3, showing in cross
section the completed edge construction.

Referring first to FIG. 1 of the drawings, there is shown
a mold or form 10 of any suitable material, having the
configuration required to impart a predetermined shape
to a facing 11 fashioned thereon, in this instance a shallow
general U-shape in section. The form 10 is of hollow
formation in the present case, although it may be on
any desired construction, so long as it presents a forming
surface of the shape or contour desired for the facing
which is conformed thereto. The facing 11 may be of sheet
metal or any other suitable material, and in the instant
example is formed of a fiber-reinforced plastic material,
provided initially in liquid form for convenience in work-
ing, but which cures or otherwise sets into a relatively
hard and stiff sheet of the shape determined by the form-
ing surface of the mold or form 10. This facing may be
formed from a fabric or mat of loosely woven fibers, such
as glass fibers, coated and covered by a suitable plastic
material, which may be sprayed in liquid form onto and
over the mat after it has been laid over and conformed
to the form 10. Again, the facing 11 may be formed by
spraying onto the forming surface of the mold or form
a mixture of the plastic material and the fibers in a desired
proportion. In FIG. 1, an operator M is shown using a
spray gun G of appropriate construction to spray material
from any suitable source, not shown, onto the form 10.
The material sprayed may be taken to be either the mix-
ture of plastic material and fibers as aforesaid, or the
plastic material alone applied to sheet or mat of the fibers
disposed on the forming surface. In either case, the facing
is given whatever thickness is desired for use in the struc-
ture to be fabricated. The forming surface of the mold
may be treated in any manner appropriate to the material
of which the facing is made. The form 10 is shown in
FIG. 1 as removably disposed on a support 12 for con-
venience in the operation of forming the facing, although
it may of course be otherwise supported.

The facing 11 is intended as the inner facing or lining
for a portion of a laminated structure of relatively deep
hollow or U-shaped form, to be disposed in spaced rela-
tion to an outer facing of generally similar shape, with
the foamed core therebetween. The outer facing, it will
be obvious, can be shaped on a hollow mold or form pro-
viding an inner forming surface corresponding generally
to the forming surface of the form 10, in substantially the
same manner as in the case of the facing 11. The inven-
tion is not limited to the formation of inner facings of
hollow configuration, nor is it limited to the use of hard-
enable plastic material for the facings. It will be evident
that sheet metal, for example, can be shaped on the form
10. Certain aspects of the invention are, however, applic-
able only with materials of the type requiring a more or
less definite time for curing and/or setting, while others
are of a more general character and apply in the case of
practically any facing material. The use of plastic ma-
terial requiring a certain period for setting can cause slow-
ing of production, since unless the foaming operation
cannot be completed in less than the same period of time,
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delay in fabricating the laminated structure will result
from the necessity to complete the setting of the facing 11.
While a preceding foaming operation may be completed
and the foaming apparatus be ready for another such op-
eration, the succeeding operation will have to await the
setting of the facing 11. One way of avoiding such delay
is to employ a plurality of forms 19, so that more than
one facing 11 may be setting to the desired stiffness dur-
ing the foaming operation, one being in the desired con-
dition for disposition in the foaming apparatus at the end
of each foaming operation. By using each form 10 o
support the facing thereon during the foaming operation,
the loss of time involved in removing the facing from the
form and transferring it to the apparatus separately is
avoided, as well as the further time required to make cer-
tain that the facing is precisely positioned in the jig or
apparatus. The invention accordingly contemplates the use
of the form 10, in effect, as a separable part of such jig
or apparatus, so that each facing 11 may be placed in the
apparatus in the proper position in relation to the other
facing parts and supported by the form on which it was
shaped.

As best shown in FIG. 2, the facing 11 is disclosed
herein as employed with an outer facing 12 of sheet
metal having a U-shaped cross section of considerably
greater depth than the facing 11, the latter being ex-
tended by means of front and rear panels 13 and 14
of sheet metal or other suitable material to provide an
inner shell corresponding in depth to the outer faciag
12. As shown in FIG. 2, one side of the structure
has a height or depth less than the other, the panel
13 being provided at the lower side wall, and the panel
14 at the higher. The panels 13 and 14 are preferably
arranged in overlapping relation with the adjacent edges
of the facing 11. As shown in FIG. 2, the outer facing
12 and the inner facing 11 with its extending panels 13
and 14 are disposed in a foaming jig generally indicated
as 15, the inner shell consisting of the facing 11 and
panels 13 and 14 being received in spaced relation with-
in the outer facing 12. The jig 15 is of substantially
conventional construction, the details thereof forming
no part of the invention, and accordingly is not further
described except incidentally in connection with the de-
scription of the laminated structure and the method of
forming the same. The outer facing 12 is shown as sup-
ported against the pressure of the plastic material dur-
ing foaming thereof by plates 16 and 17 extending trans-
versely of the jig, and corresponding in angular relation-
ship and dimensions to the dished shape of the facing.
Vertically disposed plates 18 and 19 extending longi-
tudinally of the jig are provided at the opposite sides
to hold the front and rear wall panel portions of the
outer facing against declamation during the foaming
operation. The jig 15 employs suitable bracing and clamp-
ing structure for resisting the falling pressure.

The inner facing 11 is supported on its form 10,
which in turn is disposed on a suitable support 20,
comprising a number of transverse plates, only one of
which is shown, spaced longitudinally of the jig. The
plates are formed at their upper portion to receive the
form 10 thereon in reinforced relation for resisting the
foaming pressure, and to locate the inner facing 11 in
the desired spaced relation to the outer facing 12. Of
course, other support structure may be employed. The
jig is provided with suitable bracing and clamping struc-
ture 21 to resist the outward pressure of the foaming
operation, as the support 20 resists the inward pressure.
A suitable base 22 is provided for the jig, and may in-
clude adjusting means 23 for assuring proper relative
positioning of the inner and outer facings.

As best shown in FIGS. 3 and 4, the free horizontal
edges of the front and rear wall portions of the outer
facing 12 have the marginal portions bent to provide
with the adjacent wall portion a channel formation or
section 25, defined in each case by a web portion 26
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extending from the wall portion toward the plane of
the panel 13 or 14, and a flange or lip 27 extending
from the web portion 26 inwardly relative to the core,
and parallel to the respective wall portion. The free
marginal portion of the panel 14 adjacent the channeled
edge of the rear portion of facing 12 is similarly formed
to provide a channel 28, provided by a web portion 29
similar to the portion 26, and a lip or flange 30 extending
from the web portion 29 inwardly parallel to the panel
14. A horizontal edge blocking or damming member 31
extends longitudinally of the jig in a position receiving
the web portions 26 and 29 thereon. On its upper surface,
the dam 31 has a longitudinal rib or projection 32 which
has a width equal to the spacing between the lips 27 and
30 of the channels 25 and 28, and a height equal to the
height of the lips, as shown in FIG. 3. The front extension
panel 13 of the inner facing 11 is of a width or height such
as not to extend to the plane of the web 26 of channel
25 on the front wall portion of facing 12, and has its free
marginal portion 33 bent at an angle to extend toward the
edge of the lip 27, terminating short thereof to leave a
nonconducting gap. The angled marginal portion 33 is sup-
ported in its angled position by a suitable blocking or
damming structure, shown in this case as comprising a
longitudinally extending dam 34 of suitable cross section,
and including an angled surface extending from the edge
of the lip or flange 27 to the line of bend of an angled
edge portion 33. The blocking structure also includes a
longitudinally extending member 35 similar to the mem-
ber 31, engaging against the web 26 of the outer facing
channel, and also engaging the dam 34 and disposing the
latter in its desired position. The dam may be formed
integral with the member 35, but it is ordinarily prefer-
able to provide it as a separate member, which may be
secured on the dam support member 35, to allow the use
of dams of other cross sectional shapes with the dam sup-
port member 35. The rib or projection 32 of the dam 31
may similarly be formed as a separate part securable to
the dam 31, if desired, Forming the rib or projection 32
and the dam 34 as elements separate from the dams or
blocking members 31 and 35 also permits them to be
formed of a suitable material, such as nylon, to which the
foamed plastic material will not readily adhere, without
requiring the members 31 and 35 to be of the same ma-
terial.

With the inner and outer facings 11 and 12 supported
in the jig in the manner just explained, the plastic mate-
rial which is to form the foamed core for the laminated
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structure is introduced into the space between the inner

and outer facings, through any suitable passage or orifice
provided for the purpose, not shown because the same
is well known in the art and does not constitute a part
of the present invention. The material introduced - into
the enclosed space foams to fill completely the entire
space between the inner and outer facings, developing
a considerable total pressure, and is allowed to set to
its hardened or rigidified form, after which the laminated
structure may be removed from the jig. The rigidified
foamed core 36 (FIG. 4) is firmly bonded to both the
inner and outer facings or shells by its own inherent ad-
hesive properties, and in addition is mechanically inter-
locked with and protected by the channel formations of
the facings at each edge provided with the channeled con-
struction. As will be apparent from FIG. 4, a groove 37
is defined in the edge of the core 36 between each pair
of channel formations 25 and 28, by reason of the use
of the dam 31 with its rib 32. The laminated structure is
thus formed with a channeled edge. A similar edge con-
struction may, it will be obvious, be provided along other
edges of the laminated structure, in substantially the same
manner as described. The groove 37 in the edge of core
36 is in this case of a depth equal to the height or width of
the flanges or lips 27 and 30, though it might be otherwise
if desired. The width of each channel 25 and 28 is ap-
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proximately one-third of the thickness of the laminated
structure, although this also might be varied.

The groove 37 serves to provide protection of the core
against damage by reason of its being recessed inwardly
from the plane of the edge of the structure wall, and
also serves to facilitate gasketing between said edge and
a structure or part which may be secured thereto. The
webs 26 and 29 of the channel formations cover the spaced
lateral edge portions of the core 36, and the flanges 27
and 30, in addition to further covering these edge por-
tions of the core, cooperate with the other portions of the
channel formations to provide greater rigidity and strength
in the edge of the wall portion of the laminated structure.
The channels, as already pointed out, also provide a me-
chanical interlock with the core, in addition to the bond
therebetween, to protect against the possibility of separa-
tion of the facings from the core which would be present
if a raw edge were provided. The spacing of the channels
from each other prevents thermal conduction from one
facing to the other, which would minimize or partially
nullify the effect of the best insulation provided by the
foamed core 36.

We claim:

I[1. In a foam core laminated structure having a core
of foam plastic material and a pair of sheet material
facings one bonded to each face of said core, an edge con-
struction comprising a pair of transversely spaced por-
tions extending longitudinally along an edge of the core
with a groove therebetween and adjacent marginal por-
tions of said facings each bent to respectively define a
channel with each channel respectively containing one of
said spaced portions therein, the terminal free edges of
said bent end portions extending into said groove along
respective surfaces of said groove, and with said edges
spaced apart from each other.]

I2. A construction substantially as defined in claim 1,
in which each of said free edge parts extends at least to
the bottom of the groove.J

[3. In a laminated structure having a core of cellular
material and a pair of sheet material facings one adhered
to each face of said core, an edge construction comprising
a central longitudinal groove formed in an edge of the
core, and a pair of transversely spaced channel forma-
tions each engaging over a portion of the core extending
along said core edge between said groove and one of said
facings with each of said channel formations being de-
fined by a marginal portion of the adjacent facing bent to
define with its respective facing a channel including 2
terminal flange extending into said groove and transversely
spaced from the other terminal flange.]

[4. A construction substantially as defined in claim 3,
in which each terminal flange extends at least to the bot-
tom of the groove.]}

[5. In a laminated structure having a core of celfular
material and a pair of sheet material facings one adhered
to each face of said core, an edge construction comprising
a pair of transversely spaced channels extending longitu-
dinally along an edge of the structure each defined by
the adjacent marginal portion of one of said facings bent
to extend over the adjacent core edge toward the other
facing for a distance less than half the thickness of the
core with each of said bent marginal portions having a
terminal lip extending inwardly therefrom between the
facings and spaced from the other lip.]

6. In a method of forming a laminated rigid cellular
core structure with an edge construction protecting an
E:dge of said core and avoiding heat transfer therethrough,
1pcluding the steps of providing a form for at least a por-
tion of said structure, shaping on said form a facing for
the structure, disposing the shaped facing in generally
parallel spaced relation to another facing, enclosing along
the edges of said facings the space therebetween, and in-
troducing into said space a material rigidifiable into said
ce]ll}lar core while supporting the facings against defor-
mation by sqid material to provide the laminated struc-
ture upon rigidification of said material, the improvement
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comprising the steps of supporting said shaped facing l?y
said form during said material introduction, prior to said
material introduction defining with the facings a pail: of
laterally spaced channels by bending adjacent marginal
portions of the facings to extend each less than half the
distance across said space and inwardly between the
facings, and blocking the space between said channels.

7. In a method of forming a laminated rigid foam core
structure with an edge construction protecting an edge of
said core and avoiding heat transfer therethrough, in-
cluding the steps of providing a form for at least a por-
tion of said structure, shaping on said form a facing for
the structure, disposing the shaped facing in gemerally
parallel spaced relation to another facing, enclosing along
the edges of said facings the space therebetween, and in-
troducing into said space a rigidifiable foaming material
while supporting the facings against the foaming pressure
to provide the laminated structure upon rigidification of
said material, the improvement comprising the steps of
bending adjacent marginal portions of the facings into a
pair of transversely spaced channels prior to said material
introduction each with a web portion extending less than
half way across said space and a lip extending from said
web portion in said space and spaced from the lip of the
other channel, and blocking part of the space between
said lips during introduction and rigidification of the core
material.

8. A method substantially as defined in claim 7, where-
in the blocking of the space between the lips extends to
the free edges of the lips.

9. In a method of forming a laminated structure with
a rigid cellular core and an edge construction protecting
an edge of said core and avoiding heat transfer there-
through, including the steps of providing a form for at
least a portion of said structure, shaping on said form
one facing for the structure, disposing the shaped facing
in generally paralle] spaced relation to another facing, en-
closing along the edges of said facings the space therebe-
tween, and introducing into said space a material rigidifi-
able into said cellular core to provide the laminated struc-
ture upon rigidification of said material, the improve-
ment comprising the steps of bending adjacent marginal
portions of the facings prior to said material introduction
to define with the respective facings a pair of channel
formations each extending less than half the distance
across said space and also extending between the facings
and spaced transversely from each other, and during the
material introduction and rigidification blocking the space
between said channel formations to a depth leaving at
least a part of the bent marginal portions between the
facings free of the core material.

10. A heat insulating wall for a refrigerated display
case for food products comprising:

a core of foamed plastic material having a convex

outer surface and a concave inner surface,

a first rigid sheet material facing bonded to said con-

wvex outer surface of said core,

a second rigid sheet material facing bonded to said

concave inner surface of said core,

an edge construction comprising a pair of transversely

spaced channels extending longitudinally along an
edge of the structure each defined by the adjacent

10

20

25

30

35

40

55

60

marginal portion of one of said facings bent to
extend over the adjacent core edge toward the other
facing for a distance less than half the thickness of
the core with each of said bent marginal portions
having a terminal lip extending inwardly therefrom
between the facings and spaced from the other lip,
whereby said first facing, said core of foamed material
and said second facing form an insulating wall having
a convex outer surface and a concave inner surface.

11. A heat insulating wall for a refrigerated display
case for food producis as claimed in claim 10 in which:
each of said free edge parts extend at least to the bottom

of the groove.

12. A heat insulating wall for a refrigerated display
case for food products as claimed in claim 10 in which:
the second rigid sheet material facing is a fiberglass re-
inforced thermosetting plastic panel,

13. A heat insulating wall for a refrigerated display
case for food products as claimed in claim 10 in which:
the said first rigid sheet material facing is a metal panel.

14. A heat insulating wall for a refrigerated display
case for food products comprising:

a core of foamed plastic material having a convex outer

surface and a concave inner surface,

a first rigid sheet material facing bonded to said con-

vex outer surface of said core,

a second rigid sheet material facing bonded to said

concave inner surface of said core,

an edge construction comprising a pair of transversely

spaced portions extending longitudinally along an
edge of the core with a groove therebetween and
adjacent marginal portions of said facings, each bent
to respectively define a channel with each channel
respectively containing one of said face portions
therein,

the terminal free edges of said bent-in portions extend-

ing into said groove along respective surfaces of said
groove, and with said edges spaced apart from each
other.
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