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&) Frameless, insulated, movable, refrigerated storage enclosure and method of making same.

@ A refrigerated storage enclosure and its method of manu-
facture is disclosed having wall, floor and roof panels made of
polyurethane initially joined together by skewers. The inside
surfaces of the panels are covered with a layer of fiberglass
reinforced resin to permanently join the panels as is the entire
outside thereby forming a monolithic structure. A door is pro-
vided in an opening in one of the walls and a skid is attached to
the underside of the floor panel with fiberglass reinforced res-
in.
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Frameless, Insulated, Movable, Refrigerated

Storage Enclosure and Method of Making Same

Background of the Invention

This invention relates to enclosures of the refriger-
ated type and the method of their manufacture and more
specifically to a frameless, insulated, monolithic
storage enclosure with a door all made entirely of syn-
thetic resinous material some of which is reinforced with
fiberglass and mounted on a skid.

Applicant is unaware of any portable, refrigerated
enclosure in the prior art structurally similar to that
disclosed herein or constructed by applicant's novel
method. Portable, refrigerated storage enclosures are
well known in the art. They generally consist of a wooden
framed structure having insulation inserted between the
frame members in the form of sheet or ground cork, fila-
mentary fiberglass or the like. The inside of the structure
was typically covered with plywood panels and the outside
with panels of sheet metal secured to the frame members.
Condensation and the accumulation of moisture behind the
metal covering soon caused the aforementioned insulating
material to lose its thermal insulating characteristics.
In addition, the collection of moisture in this insulating
material results in rapid deterioration of the wooden
framing and interior facing structure due to fungus, rot
and corrosion. Further, as the thermal insulating char-
acteristics of the insulation deteriorate, the cost of
cooling the interior of the box increases which is partic-
ularly significant today due to the rising cost of
electricity.

Attempts have been made to construct an enclosure
of synthetic resin materials which are the subject of

this invention. Such materials are both substantially
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nonpermeable to moisture and are non-hygroscopic. The
tendency of these materials to collect moisture is
negligible for all practical purposes. An example of
such an attempt is disclosed in U.S. Patent No. 3,003,810
wherein a truck body was constructed of panels of low
density synthetic resin such as polystyrene which have

a sublaminate of plywood secured to both sides thereof
and this sublaminate is then covered by a high density
resin material reinforced with fiberglass. Such a
construction of synthetic materials while superior to
the prior art wooden frame etc. construction afore-
described, is entirely too complex and time consuming

to construct to be economically feasible to produce on

a large scale. The internal gluing and splining of

the polystyrene panels together, the securement of the
sublaminae to the polystyrene panels, the sealing of the
joints of the sublaminae and the use of covering angles to
wrap and seal the corners all greatly increase the labor
and materials necessary to construct an insulated en-
closure on a substantially large scale at an economical
cost. -

It is therefore the primary object of the present
invention to provide a superior insulated storage en-
closure and method of its manufacture.

It is another object of the present invention to
provide a refrigerated enclosure which, due to the nature
of the materials used and the unique manner of their
assemblage, eliminates the complex subframe structure
and the screws, bolts and other fasteners heretofore
used to construct prior art structures of this nature
yet achieves a structure of greater strength and durability.

It is a further object of the present invention to

provide a refrigerated enclosure which, due to its simple
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construction, can be rapidly and cost effectively manu-
factured by unskilled labor employing the novel methods
taught by the invention.

It is yet another object of the present invention
to provide a refrigerated enclosure made entirely as a
monolithic structure of, for example, a polyurethane
core entirely encased in a layer of resinous material
reinforced with fiberglass and having a door constructed
in a similar manner.

These and other objects and purposes of this in-
vention will be understood by those acquainted with the
design and construction of refrigerated enclosures upon
reading the following specification and the accompanying

drawings.

Brief Description of the Drawings

Figure 1 is an oblique view of a refrigerated en-
closure constructed according to this invention. .

Figure 2 is a side elevation view in cross-section
taken along the lines 2-2 of Figure 1.

Figure 3 is an elevatidnal view in cross-section
taken along the lines 3-3 of Figure 2.

Figure 4 is an enlarged, fragmentary, sectional
elevation view of the encircled portion of Figure 2.

Figure 5 is an enlargéd, fragmentary, sectional
elevation view of the encircled portion of Figurg 3.

Figure 6 is an oblique view of the floor panel of
the enclosure with an area of the surface broken away.

Figure 7 is an oblique view of the skid being
secured to the floor panel.

Figure 8 is an oblique view of the erection and
initial securement of two of the sides of the enclosure.
Figure 9 is an oblique view of the erected and

initially secured sides of the enclosure positioned

on the floor panel.
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Figure 10 is an oblique view of the nearly finished
enclosure receiving the continuous outer surface of
resinous material reinforced with fiberglass.

Figure 11 is an enlarged, fragmentary, sectional
plan view taken along lines 11-11 of Figure 10.

Figure 12 is an enlarged, fragmentary, sectional

view taken along the lines 12-12 of Figure 10.

Detailed Description of Preferred Embodiments

Referring now to the drawings where like characters
of reference indicate like elements in each of the several'
figures, Figure 1 shows generally at 10 the frameless,
insulated and refrigerated storage enclosure of the
present invention. The enclosure comprises the prin-
cipal elements of a substantially rectangular box-
shaped, monolithic shell 12 mounted on a skid 14. The
shell 12 also has a freezer-type insulated door 16
mounted thereon. '

The shell 12, as can best be seen by referring to
Figures 2-5, has a core 18 comprising a plurality of panels or a
single panel of a low density, formed synthetic resin material
such as polyurethane about 4 inches in thickness. The
floor panel 20 has positioned thereon vertically upstand-
ing wall panels 22,24,26 and 28 which are, in turn,
enclosed by a roof panel 30. Typically, one of the panels
such as 22 shown will have an opening 32 cut in it to
accommodate the insulated door 16. The door 16 is
pivotably attached to the panel 22 by means of hinges
34 and has a conventional latch-lock device 36. Another
of the panels such as the rear panel 26 shown would
typically have an opening 38 cut through it to accommo-
date a conventional electric refrigeration machine 40
positioned therein to cool the interior of the enclosure.

The sides of the panels 20-30 facing the interior

of the shell 12 have applied thereto a continuous layer
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42 of polyester resin reinforced with a fibrous material such

as filamentary glass in which the filaments are arranged
in the resinous material at random. Preferably, the fiber-
glass reinforced resinous material 42 is applied in spray
form with what is commonly referred to as a "chopper gun"
wherein fiberglass in the form of twine is cut into short
lengths and blown against the panel mixed in the resin.
The material 42 can be applied directly to the interior
surface of the panels in their erected state or their pre-
erected state as will be more fully discussed later with
regard to the method of constructing the enclosure.
Similarly, the sides of the panels 20-30 forming the
exterior of the shell 12 have the same kind of continuous
layer 42 of resinous material reinforced with fiberglass
as applied to the interior surface. The resulting shell
12 comprising the core 18 entirely encased in the material
42 is extremely rigid, durable and capable of supporting
great loads without the heretofore costly framing utilized
in structures of this nature. 1In addition, because all
joints inside and out are completely sealed and encased
in the material 42, no moisture can form in the core 18
damaging it or migrate along or through cracks at the
junction 44 of the panels. To seal the junction 44 in
one method of constructing the enclosure,as will be more
fully discussed later, and to strengthen the corners, a
strip of resinous material 46 reinforced with a woven
filamentary glass web is hand applied adjacent the inside
edge of the junction 44 and allowed to cure.

The skid 14 of conventional I-beam 48 and box-beam
50 construction is secured to the underside 52 of the
floor panel 20. In order to eliminate the use of numerous
conventional fasteners such as bolts and nuts and the like
to secure the skid 14 to the underside 52 which would

necessitate drilling holes through the floor panel 20
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and thereby break the uninterrupted inside and outside
surfaces, the skid 14 is also secured to the underside

52 by means of the fiberglass reinforced resinous material
42. As can best be seen in Figures 4 and 5, the material
42 encases the box-beam 50 and at least a portion of I-
beam 48. This method of attaching the skid 14 eliminates
the migration of moisture through any holes necessary

for the use of nuts, bolts and the like with the resultant
elimination of rust and corrosion of these conventional
fasteners as well as the skid 14 itself.

Referring now to Figures 6-12, one method of con-
structing the enclosure 10 of the subject invention will
be described. The first step is to position a floor
panel 20 horizontally and to cover one side of the panel
as shown in Figure 6 with resinous material 42 by means
of a hand held chopper-gun 60, and smoothed into a con-
tinuous layer of uniform thickness of approximately 1/8
inch by a T-shaped implement 62. This layer 42 is then
permitted to cure (harden). The skid 14 is then placed
on the cured surface which was previously referred to as
the underside 52. The skid l@ is then secured to the
underside 52 by the resinous material 42 again applied
by the chopper-gun 60 as shown in Figure 7. After this
material 42 has cured, the floor panel 20 is turned over
on the skid 14 and the resinous material 42 is applied
to the upper surface 64 in the same manner as shown and
described with regard to Figure 6. Simultaneousl&, the
wall panels 22,24,26 and 28 have the resinous material
42 applied to one side thereof in the manner also shown
and described with regard to Figure 6, and are permitted

to cure.

The side panels 24,26, for example, are then positioned

vertically on the floor panel 20 and are maintained in

this position initially simply by means of wooden skewers
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66 driven through the panel 24 into the panel 26 as

shown in Figure 8 (in phantom lines) and in Figure 12.

Similarly, the side panels 22 and 28 are positioned on the

floor panel 20 and joined respectively to side panels 24,26

also with skewers 66 in the aforedescribed manner as

shown in Figure 9. The interior ends 68 of the junctions

44 formed where the roof and side panels meet,where the

side panels and the floor panels meet, and where the side

panels themselves meet each other are then each sealed by

means of the strip of resinous material 46 shown in Figures

8, 10 and 11. A continuous layer of resinous material

42 is then applied to the outside surface of the side

panels 22,24,26,28 and the roof panel 30 and across the

exterior ends 70 of the aforementioned junctions 44 seal-

ing shut same. The door 16 also has a core 18 of the

same material as the panels and is also totally encased

in a layer of the same resinous material 42 and is then

mounted in position by hinges 34 to complete the enclosure.
A variation of the aforedescribed method would be

to apply a layer of resinous material 42 to one side

of the floor panel 20 andvatfach the skid 14 thereto

as previously described and shown in Figures 6 and 7

and turn the floor panel 20 over onto the skid 14. The

side panels 22,24,26,28 and roof panel 30, without the

layer of resinous material 42 applied in the first method,

are erected in their uncoated state as shown in Eigures

8-10 using the skewers 66. The interior facing surfaces

of the panels 20-30 and the interior ends 68 of the

junctions 44 are covered with a continuous coating of

resinous material 42. ©No resinous strip material 46

is used or 1is necessary as the continuous coating of

resinous material 42 secures and seals the pahels, together.

The exterior facing surfaces are then entirely covered

with a continuous coating of resinous material 42 to
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complete the shell 12 of the enclosure and seal the
exterior ends 70. The resinous material 42 would typically
be applied to the panel surfaces by means of the chopper-
gun 60 and implement 62. The door 16 is then attached
by hinges 34 to complete the enclosure.

The polyurethane core 18 can also be provided with a
thin, metallic foil or black felt-type paper impregnated

with asphalt 72 covering and securing to one or both sides

. to prevent the penetration of ultra violet rays from

the sun if the enclosure is to be used outside or a pigment
can be added to the resinous material 42 to also prevent the
passage therethrough of ultra violet rays which over a
period of time tend to deteriorate the core 18. This
foil 72 should have its surface slightly roughened by sand
paper or the like to ensure adhesion of the resinous
material 42.

Applicant has thus described in detail his novel
refrigerated enclosure and two methods whereby it can
be easily, cheaply and very rapidly manufactured by
unskilled labor for an extremely rigid, moisture proof
enclosure capable of being ihexpensively refrigerated when
compared to the prior art refrigerated enclosures with
their complex, costly frame construction and attendant

poor thermal insulating characteristics.
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Claims

1. A frameless insulaéed movable storage enclosure
having walls, a floor and a roof, said enclosure com-
prising:

a) a plurality of panels consisting of low
density synthetic resinous material,

b) means for initially joining said panels
together for forming said walls, floor and roof of said
enclosure,

c) a continuous layer of polyester resinous
material reinforced with fiberglass secured to one side
of said panels to permanently join said panels and form an
uninterrupted seamless inner surface defining the inside
of said enclosure,

d) an opening through one of said walls adapted
to receive a door to permit access to said inside,

e) a continuous layer of polyester resinous
material reinforced with fiberglass secured to the other

side of said panels to permanently join said panels and

form a continuous, seamless outer surface of said enclosure,

f) skid means secured to said panel forming

said floor for facilitating movement of said enclosure,

~and

g) door means pivotably mounted on said one of

said walls adjacent said opening.

2. An enclosure as set forth in Claim 1 wherein said

skid is secured to said floor by said polyester resinous

material reinforced with fiberglass.

3. An enclosure as set forth in Claim 1 wherein said

means for initially joining said panels are skewers.
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4. An enclosure as set forth in Claim 1 further
comprising an opening through one of said walls adapted
to receive a refrigeration means for cooling said inside

of said enclosure.

5. An enclosure as set forth in Claim 1 wherein
said low density synthetic resinous material is foamed

polyurethane.

6. An enclosure as set forth in Claim 5 wherein
said polyurethane has a layer of metallic foil on at least
one side thereof to block ultra violet rays from reaching

said polyurethane.

7. An enclosure as set forth in Claim 1 wherein
said polyester resinous material has pigment added thereto

for preventing ultra violet rays from passing therethrough.

8. A method of making a frameless, insulated storage
enclosure having walls, a floor, and a roof comprising
the steps of:

a) providing a plurality of panels consisting
of low density synthetic resinous material, at least
one of said panels having an opening therethrough,

b) applying a continuous layer of polyester
resinous material reinforced with fiberglass to one
side of each of said panels,

c) applying a continuous layer of polyester
resinous material reinforced with fiberglass to the
other side of one of said panels to form said floor,

d) securing skid means to said panel forming
said floor,

e) initially joining said other panels above said
panel forming said floor to form said walls and said

roof,
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f) applying a layer of polyester resinous material
reinforced with fiberglass across the junction of said
initially joined panels to permanently join said panels
and form a continuous, seamless surface defining the
inside of said enclosure, and

g) applying a continuous layer of polyester
resinous material reinforced with fiberglass to the
other side of said panels forming said walls and said
roof to join said panels and form a continuous, seamless

outer surface of said enclosure.

9. A method as set forth in Claim 8 wherein said
skid means is secured to said panel forming said floor
by means of polyester resinous material reinforced with
fiberglass applied over a portion of said skid and one

side of said panel forming said floor.
10. A method as set forth in Claim 8 wherein said
panels are initially joined by means of skewers extending

between said panels.

11. A method as set forth in Claim 8 wherein said

- low density synthetic resinous material is foamed poly-

25

30

urethane.

12. A method as set forth in Claim 11 wherein said
polyurethane has a layer of metallic foil on at least
one side thereof to block ultra violet rays from reaching

said polyurethane.

13. A method as set forth in Claim 12 wherein said

polyester resinous material has pigment added thereto
for preventing ultra violet rays from passing therethrough.
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14. A method of making a frameless, insulated
storage enclosure having walls, a floor and a roof
comprising the steps of:

a) providing a plurality of panels consisting
of low density synthetic resinous material at least one
of said panels having an opening therethrough,

b) initially joining said panels together to
form said walls, floor and roof of said enclosure,

c) applying a continuous layer of polyester
resinous material reinforced with fiberglass to one
side of said panels to permanently join said panels
and form a continuous, seamless inner surface defining
the inside of said enclosure,

d) applying a continuous layer of polyester
resinous material reinforced with fiberglass to the
other side of said panels to permanently join said panels
and form a continuous, seamless outer surface of said
enclosure, and

e) securing skid means to said panel forming

said floor for facilitating movement of said enclosure.

15. A method as set forth in Claim 14 wherein said

- skid means is secured to said panel forming said floor

by means of polyester resinous material reinforced with
fiberglass applied over a portion of said skid means and

one side of said panel forming said floor.

16. A method as set forth in Claim 14 wherein said
panels are initially joined by means of skewers extending

between said panels.

17. A method as set forth in Claim 14 wherein
said low density synthetic resinous material is foamed

polyurethane.
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18. A method as set forth in Claim 17 wherein
said polyurethane has a layer of metallic foil on at
least one side thereof to block ultra violet rays from

reaching said polyurethane.

19. A method as set forth in Claim 18 wherein
said polyester resinous material has pigment added thereto

for preventing ultra violet rays from passing therethrough.
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