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[57] ABSTRACT

A container and particularly an end panel therefor is
described in which the generally rectangular end pan-
els are formed of a molded frame of high density plas-
tic such as polystyrene with a plurality of internal ribs
and webs for stiffening the frame and for receiving
and holding nails. The molded frame is filled with a
low density plastic which is fused to the frame. Two
embodiments ‘are disclosed which differ slightly in
configuration depending upon use. Two complete con-
tainer embodiments are shown, including one wherein
the top, bottom and side panels are glued to the end
panels and another in which the top, bottom and sides
are nailed to the end panels.

7 Claims, 8 Drawing Figures
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CONTAINER CONSTRUCTION AND END PANEL
THEREFOR

CROSS REFERENCE TO RELATED APPLICATION

This application is a continuation-in-part of the co-
pending Application Ser. No. 267,059 filed June 28,
1972, by Anthony J. Fieri, entitled “BOX END
STRUCTURE"™ and now U.S. Pat. No. 3,845,861, is-
sued Nov. 5, 1974.

BACKGROUND OF THE INVENTION

Shipping containers for the packaging of fruit must
incorporate greater than normal resistance to crushing
since they are expected to withstand being stacked
many containers high and, in the case of such produce
as grapes, must also withstand storage in a very high hu-
midity environment for several months. The traditional
box used for this purpose has been made of wood with
ends of substantial thickness which, of course, do resist
crushing. Because of the expense of using wood, an-
other type which as been used for this purpose is a fi-
berboard container having its ends formed with a plu-
rality of layers of corrugated paper such that although
top, bottom and sides are a single layer thick, the end
panels may be two or three layers thick. As is well
known by those skilled in the art, such an end panel
does have considerable resistance to crushing so long
as its remains dry. Another design which has been used
in corrugated paperboard boxes to resist crushing in-
cludes folded columns of paperboard in the corners.
Despite various measures to impregnate the paper-
board with waxes or other materials, none of these
types of containers have proved entirely satisfactory for
storing grapes and tree fruit, etc., since such measures
are expensive and even multiple-layered paperboard
boxes deform under compressive loads when subjected
to very high humidity.

SUMMARY OF THE INVENTION

A type of container which has been used extensively
in connection with packing and storing fruit is a fiber-
board container with side panels formed with flaps
which are folded over and glued to the end panecls,
commonly known as a “Bliss™ type container. This de-
sign is well adapted to mass production and permits
some flexibility in the choice of end panels. Applicant
Lias devised a container and an end panel therefor
wiich is uniquely suited to resisting heavy compressive
loads in a high humidity environment. The end panel is
formed of a unitary member wherein a thin walled
frame of high density plastic such as polystyrene in-
cluding a face plate with a rim and a plurality of rein-
forcing rib members and webs is filled with and bonded
to a low density expanded plastic material. The result-
ing end panel structure has good resistance to crushing,
will not absorb moisture as does paper, and will hold
nails so that side, top and bottom members may be
nailed to it. It also accepts glue readily so that it is
adapted to the use of the “Bliss” type container.

Other advantages are that this type of end panel con-
struction will not retain any significant amount of heat
(speeds up the cooling of the produce), has shock ab-
sorbing qualities, provides a very clecan appecarance,
and it is dimensionally very precise and stable as com-
parcd with the usual wood or corrugated box end.
These advantages are achieved at a manufacturing cost
which is currently competitive with box ends of wood
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and, as compared with wood, a saving of approximately
1 pound per box in weight is achieved which results in
appreciable savings in shipping costs. Modifications in
design for particular applications are easily effected
through variations in the mold for the frame as exem-
plified by the embodiments shown herein.

'DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of a frame for a box end made
according to our invention;

FIG. 2 is a side view, partly in section, of the frame
of FIG. 1, as filled with expandable low density plastic
material. , ‘

FIG. 3 is an end view of the structure of FIGS. 1 and
2:

FIG. 4 is a plan view of a frame for another embodi-
ment of our invention;

FIG. § is a'side view, partly in section, of the frame
of FIG. 4 as filled with expandable low density plastic
material.

FIG. 6 is an end view of the embodiment of FIGS. 4
and 5. ’

FIG. 7 is a perspective view of a *Bliss” type con-
tainer using box ends made according to our invention.

FIG. 8 is a perspective view of a conventional con-
tainer with sides, top and bottom nailed to box ends ac-
cording to our-invention.

Referring now to FIG. 1, a plan view is shown of a
frame of high density plastic material which forms a
portion of a box end made according to our invention.
This frame consists of a unitary molded member 10
normally of polystyrene material, parts of which in-
clude a face panel 12 which is cut out in the center to
form an opening 14, a plurality of rim sections fastened
to the outside edges of face panel 12 including top and
bottom sections 16 and 18, and end sections 20 and 22.
There may also be included a plurality of diagonal rim
sections 24, 26, 28 and 30 joining the top and side sec-
tions where the corners are tapered as shown in FIG.
1. .

Positioned within and parallel to the rim sections are
a plurality of reinforcing ribs 32, 34, 36 and 38 spaced
inwardly from the rim section and positioned to afford
further stiffness to the structure. The rim sections and
rib sections are integrally formed and attached to the
face member 12, and the rib sections provide addi-
tional stiffness to the structure. A pair of reinforcing
cross members 44 and 46 cooperate with a flat section
48 actually forming part of the face member 12 to pro-
vide a stiffening structure of channel-shaped cross sec-
tion extending from the top to the bottom rim sections.
A similar structure consisting of reinforcing cross mem-
bers 50 and 52 joined by means of strip 54 extends be-
tween the top and bottom rim sections at the opposite
side of the frame member 10. The numbers, locations
and dimensions of such reinforcing cross members will
be controlled by the dimensions of the frame structure
and the forces which it is designed to resist, as will be
recognized by those skilled in the art.

It will be observed that the reinforcing cross mem-
bers located as shown, substantially reduce the length
of span of rim sections 16 and 18 and rib sections 32
and 34 which are unsupported by cross members. Ad-
ditional support is provided by short cross members 56
and 58 which bridge between members 16 and 32 and
members 18 and 34, respectively.
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A similar bridging structure is provided by webs 60
and 62 with respect to side rim section 20 and reinfore-
ing ribs 36 and 40; and webs 64 and 68 with respect to
side rim member 22 and reinforcing ribs 38 and 42 re-
spectively.

The structure thus far described, although formed of
high density polystyrene plastic material is of such thin
walled construction that comparatively little material is
required to produce it. It is very light, and yet has sub-
stantial resistance to crushing or twisting forces. Be-
cause of the inherent holding power of the polystyrene
plastic material, conventional box nails can be driven
into the rim sections and where they also intersect in-
ternal supporting ribs, they will be held securely by two
layers of this material. In order to provide a special an-
chor for nails, a plurality of small ribs 68, 70, 72 and
74 have been incorporated between the reinforcing
cross members 44 and 46 and between 50 and 52 as
shown, which may be used to attach the top and bottom
of the box to the frame structure 10. Thus a conven-
tional box nail driven through the rim section 16, and
rib 68 will be held securely by at least these two layers
of high density plastic material and may also penetrate
rib 32. Nails driven from the side into rim sections 20
or 22 will normally penetrate at least ribs 36 and 38,
such that they are also held by at least two thin walls
of the plastic material.

FIG. 2 shows a side view of the structure of FIG. 1,
partly in section, wherein portions are shown in phan-
tom to illustrate the configuration of the internal ribs.
In this view a portion of the rim section 18 is broken
away to shown, in section, internal cross ribs 40, 44 and
46, and a portion of rib 36. Structure 10 is shown filled
with low density, expanded filler material 76 of polysty-
rene which, in combination with the internal ribs and
the external rims described results in a very strong and
rigid rib structure for a box end. It will be observed that
the internal rib 34 although just short of the height of
the side rim sections at its point of attachment thereto,
tapers to a lower height and this lower height is re-
tained across the substantial proportion of the length of
the frame structure. This lower height has been found
to be structurally sufficient and aids in assuring that the
expanded filler material 76 completely fills the frame
member 10. Reference to the end section, FIG. 3 shows
that the reinforcing rib 38, shown in phantom, also has
a lowered center section to facilitate the distribution of
the expanded plastic material into the many separate
compartments formed by the rib members. Reinforcing
ribs 36, 40 and 42 are preferably of the same configura-
tion as rib 38, as are the cross members 44, 46, 50 and
52.

FIG. 4 shows a molded frame structure similar to that
of FIG. 1 but modified in certain respects for a particu-
lar application. The frame structure 80 is intended for
a box end for many produce items and does not have
the tapered corners of the configuration in FIG. 1, but
has rounded corners at the bottom and substantially
square corners at the top. Since this configuration is
asymetrical, the top side is established by the square
corners and is designed to receive nails into the top
edge only wherein short rib sections 82 and 84 are in-
cluded. One particular application for which this struc-
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mit notched covers to be slipped on and off as desired.
Ordinarily, the remainder of the container may be at-
tached to the box end structure as described below.
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FIGS. 5 and 6 are side and cnd views respectively, of
the frame of FIG. 4 with the expanded filler material
included. A portion of the side of FIG. 5 is shown bro-
ken away to show the internal structure in section, the
lightweight expanded plastic portion being shown at
numeral 86. Here again, it will be observed that the in-
ternal reinforcing ribs are all Qfa tapered configuration
to a lowered center section to aid in the distribution of
the expanded lightweight plastic material as it is forced
into the frame structure. FIG. 4 has a large center
opening similar to opening 14 of FIG. 1 and, in each
case, the expanded material fills in to take up the thick-
ness of the face panel so that the combined box end is
smooth across both front and back faces.

FIG. 7 shows a perspective view of a typical “Bliss”
container used in the shipping of fruit. In this particular
application each of the end panels 80a and 80b are es-
sentially the same as that described with respect to
FIGS. 4, 5 and 6. The face panel is preferably posi-
tioned to the inside to provide greater strength. The
top, bottom and side panels are formed of folded corru-
gated paper although they could be formed of a mois-
ture-resistance paper covered wood veneer of a type
well known in the art. In such case the wood core is
omitted at the edges to permit folding where desired.
Each of the bottom panels 84, side panels 86 and 88
and the top panels 90 and 92 are formed with flaps at
each end which are folded over the ends of the con-
tainer and glued to the outside face of each of members
80a and 80b. '

FIG. 8 is a view similar to FIG. 7 of a shipping con-
tainer of a conventional type wherein the top, bottom
and side panels are nailed to end panels 100 and 102.
A plurality of key nails 104 are driven only partially
into the top of members 100 and 102 to permit the
notched cover section 106 to be easily slipped on and
off as desired. In this embodiment the bottom 108 and
sides 110 and 112 are of the paper covered wood ve-
neer material referred to above. The wood core mate-
rial is eliminated at the bottom corners to provide a
means for folding across the bevelled corners of the
end panels 100, 102 and to provide openings 114 for
ventilation.

While only two embodiments of our end panel have
been shown and described herein, other configurations
will occur to those skilled in the art. Thus, while the
panels shown are rectangular they could be made
square with proper attention to the direction, size and
arrangement of reinforcing cross members. Trapezoi-
dal shapes may be desired for certain decorative effects
and would naturally give rise to even more of the trian-
gle-shaped chambers similar to that defined by diago-
nal rim section 24 and ribs 32 and 36 of FIG. 1, thus
providing a very rigid panel. And while polystyrene has
been described herein as a preferred material, other
plastics such as polypropylene are also useful in this ap-
plication.

We claim:

1. In a container having top, bottom and side panels;
a pair of end panels each comprising a molded frame
of high density plastic material, said frame including a
face panel and top, bottom and side rim sections at-
tached around the periphery of said face panel and of
a depth equal to the desired thickness of said end panel;

a reinforcing rib member spaced inwardly from each

of said top, bottom and side rim sections and at-
tached to said face panel, each of said rib members
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being at a depth of at least over half the thickness
of said end panel,

at least one reinforcing cross member of a depth sub-

stantially equal to the thickness of said end panel
extending between said top and bottom rim sec-
tions and spaced a significant distance from said
rim sections; the depth of said reinforcing rib mem-
bers which are paraliel to said top and bottom rim
sections is less than the depth of said rim sections
over at least a substantial portion of their length;
and a layer of low density, expanded plastic filler ma-
terial fused to said frame and filling said frame sub-
stantially to the depth of said rim sections.

2. End panels for a container as set forth in claim 1
wherein said face panel has an opening constituting a
substantial portion of its area and wherein two reinforc-
ing cross members are included bridging across said
opening.

3. End panels for a container as set forth in claim 2
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wherein said reinforcing cross member includes a chan-
nel section over at least a portion of its length.

4. End panels for a container as set forth in claim 3
including a plurality of closely spaced webs extending
across the channel sections of said reinforcing cross
members substantially parallel to and in close proxim-
ity to at least one of said top and bottom rim sections.

5. End panels for a container as set forth in claim 4
wherein said webs are positioned between said top rim
section and the reinforcing rib members spaced there-
from.

6. End panels for a container as set forth in claim 1
including a second reinforcing rib member spaced in-
wardly from each of said side rim sections.

7. End panels for a container as set forth in claim 1
wherein said panel includes a plurality of webs extend-
ing substantially perpendicularly between said rim sec-

tions and said reinforcing rib members.
* * * * *



