3,327,889

M. E. DORE

FOLDING CONTAINER

June 27, 1967

3 Sheets-Sheet 1

Filed March 8, 1965

INVENTOR.

PIAYRICE £ . DORE

ATTORNEYS



June 27, 1967 M. E. DORE 3,327,889

FOLDING CONTAINER

o

Filed March 8, 1965 ' 3 Sheets-Sheet 2

b =T T HLH] [~) ///Z
I ! ed
g 4 .
1
__~__:_-‘- //»Z
Pt
T T T 4
f‘:§§:::- >4
T
- ™
S——
/4/ y
S INVENTOR.
#76. 3 IHNNE £ DORE

ATTORNEYS



June 27, 1967 M. E. DORE 3,327,889
o FOLDING CONTAINER :
Filed March 8, 1965 S 3 Sheets-Sheet 3

INVENTOR.
PIUICE £, DOCE

ATTORNEYS



United States Patent Of

3,327,889
Patented June 27, 1967

1CC

1

3,327,889
FOLDING CONTAINER
Maurice E. Dore, Ludington, Mich., assigner to Pentwater
Wire Producis, Inc., Pentwater, Mich., a corporation
of Michigan
Kiled Mar. §, 1965, Ser. No. 437,801
§ Claims. (CL. 220—6)

This invention relates generally to containers, especial-
ly containers for storing large numbers of loose, small
packages or bulk articles, and more particularly to con-
tainers of this nature which may be collapsed or folded
for more compact storage when not in use.

Containers of this general nature have existed in the
past, and have many features which are to be desired.
For example, they are easily handled, either manually or
by forklift trucks, and will safely store enormous bulk
loads with a maximum economy of labor and floor space,
since when in use they will store several times the quan-
tity of space required to store the containers themselves
when they are not in use. Such containers are often made
of wire mesh material and hence they provide for a vis-
ible inventory of their contents. Containers having mesh
sides also are self-cleaning and contamination-free, since
dirt and contaminants fall through the open spaces in the
mesh and do not collect in the containers.

Along with their many good features, previous con-
tainers have all included seemingly inherent undesirable
features, however. For example, although such containers
are designed to be more or less collapsible, their sides are
usually held together by a variety of locking means which
are required in order to give the containers the necessary
structural rigidity their use demands. One such locking
means is a helical steel wire which must be painstakingly
manually threaded through the openings in the wire mesh
each and every time the container is to be assembled, and
by carrying out the opposite laborious operation each time
the container is to be disassembled and stored.

Other typical locking means include various intricate
wire latches and sliding bolt and eyelet devices. These are
faster and easier to operate than the helical fasteners,
but they do not have their structural strength. Conse-
quently, some containers used both types of locking means
in order to attempt to compromise the best features of
each.

Thus, although the containers are said to be readily
collapsible, they in fact are not, since they require a con-
siderable amount of painstaking and laborious effort each
time it is desired to change their form. Moreover, the
vsual rough handling over a period of time, including
bumps and jolts from the forklift trucks used in connection
with them, often bend, flatten, dent, or produce misalign-
ment of the various locking means, so that before long
the containers that are locked in position cannot be col-
lapsed for storage at all. Thus, most of their advantage is
lost.

Furthermore, even when it is possible to collapse the
containers in the designated manner, their sides merely
fold downward against their bases and they remain just as
heavy as they are in the assembled state. In any but the
smallest containers, this weight is enough to prevent the
average man from lifting and handling the containers,
even though their physical size is then small enough to
permit it. Thus, in the end, the previous containers pro-
vided only a saving in space and actually added certain
labor costs. Finally, the savings in space was only tem-
porary, since before very long the side-locking mecha-
nisms become inoperative due to typical hard usage.

Another important limitation of previous containers
‘of the typye having sides which are permanently hinged
to the base portion for pivoting along a horiozntal axis to
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fold flat against the base, is that the sides cannot be greater
in height than the minimum width dimension of the base,
or else the flat folding of these parts is rendered impos-
sible. This is a severe dimensional limitation which pre-
vents the user from optimizing the requirements of his
operation by forcing him to fit the job to the container,

rather than the preferred opposite. '

Accordingly, it is an object of the present invention to
provide a container of the general type described having a
unique construction for securely locking the sides together,
which construction is not in any way impaired by the most
rigorous usage.

Another object of the present invention is to provide
a container whose sides are instantly separable from the
base structure, so that either part may be handled by one
man and may be used separately if desired, and yet whose
sides are locked to the base when in use to prevent inad-
vertent separation thereof.

Still another object of the present invention is to pro-
vide a container with separable side and bottom structures,
whose individual sides are joined together in a manner
which permits the side structure to instantly be folded
for compact storage when it has been separated from the
base, and yet which, when not so separated, is held rigidly
in both a predetermined shape and a predetermined posi-
tion relative to the base.

A further object of the invention is to provide a unique
type of completely foldable container which folds by
hinging about vertical axes and is not limited in height by
the size of the base involved.

A still further object of the present invention is to pro-
vide a container of the type described, the bottom of whose
base structure is designed to interengage the top of the side
enclosure, such that several assembled containers may be
stacked one upon another in an interengaging and inter-
locking manner which adds structural rigidity to the en-
tire stack.

These and other desirable objects achieved by the pres-
ent invention, together with many advantages made pos-
sible by its utilization, will become increasingly apparent
following a consideration of the ensuing specification and
its appended claims, particularly when taken in connection
with the accompanying illustrative drawings setting forth
a preferred embodiment of the invention.

In the drawings:

FIG. 1 is an exploded perspective view of the novel
container, showing its two basic parts;

FIG. 2 is an enlarged fragmentary perspective view of
a corner portion of an assembled container, showing cer-
tain details thereof;

FIG. 3 is a perspective view of several of the contain-
ers, showing the manner in which they stack upon each
other;

FIG. 4 is a perspective view of a folded enclosure, show-
ing the manner in which it may be stored;

FIG. 5 is an enlarged, fragmentary perspective view
of a corner portion of a further embodiment of the con-
tainer, showing additional detzils thereof; and

FIG. 6 is an enlarged, fragmentary perspective view
of a corner portion of another embodiment of the con-
tainer showing additional details thereof.

Briefly stated, the foldable or collapsible container of
the present invention first includes an enclosure structure
having at least four sides which are preferably formed
from a mesh material composed of slender steel rods or
stiff wire. Each of the several sides of the enclosure are
joined to another at corresponding ends with a pivotal con-
nection. The resulting enclosure structure is designed to
rest upon and be supported in a predetermined position by
a pallet, which provides a base for the container. Means
are provided for holding the enclosure in both a prede-
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termined shape and also in a predetermined placement as
it rests upon the base, whereby the base and the enclosure
form a single container structure having great strength
and structural rigidity and integrity as well. The pallet or
base further includes means on its bottom side for engag-
ing the top portion of another like enclosure structure in
the same position in which each such structure is held
atop its associated base. Thus, assembled containers may
be stacked one upon anocther in a manner which actually
augments the structural integrity of the entire stack and
of each separate container within the stack. Finally, the
enclosure structure and base of each container are rapid-
ly separable from each other, and when so separated each
enclosure may instantly be folded by pivoting its sides
relative to each other at their mutual interconnections to
form a flat and compact storage shape.

Referring now in more detail to the drawings, in FIGS.
1 and 2, the novel container 16 is seen to comprise basically
two parts. These are an enclosure structure 12, and a
pallet 14 which forms a base for the enclosure structure.
The pallet 14 is basically a platform with a horizontal
supporting surface 16, upon which articles may be rested.
The pallet or base 14 includes certain other features, how-
ever, which particularly facilitate its interengagement with
the enclosure 12.

These features include flat side surfaces 18 and 2¢ which
depend perpendicularly downward from horizontal sur-
face 16 and are coplanar with the straight sides thereof.
Further, a pair of curbing projections 22 and 24 are posi-
tioned at opposite ends of the surface 16, and they prefer-
ably extend completely across the ends and rise above
the said horizontal surface a brief distance. The flat side
surfaces 18 and 20 form legs upon which the pallet 14
may rest, and it is to be noted that an additional leg 19
may be added generally centrally of the structure for
added strength, if so desired.

The legs 18, 19 and 20 space the horizontal platform
16 above the floor on which they rest, so as to provide
a pair of access openings A and B, bounded by the inner
sides of the legs. These openings are particularly useful
in receiving the lifting arms of fork-lift trucks, but also
find use in other types of handling. It should be noted
that each of the side surfaces or legs 18, 19 and 26 have
a relieved detent or notch 26 formed at either end thereof,
generally in alignment wtih the inner edge of the curbing
projects 22 and 24. The pallets 14 are preferably made of
hardwood, since it is readily available, relatively inexpen-
sive, and provides a pallet of entirely adequate strength.
Other materials, including metal, may also be used if de-
sired.

The preferred enclosure structure 12 is seen to include
four sides 28, 38, 32 and 34 which are joined together at
corresponding ends to form a generally rectangular basket-
like enclosing structure. As has been stated, the enclosure
12 is preferably formed from a mesh or lattice-work of
slender steel rods or the like which are electrically welded
at points of intersection to form a strong and rigid struc-
ture. The preferred material has certain advantages which
have been noted previously, but the underlying concept
of the container is not limited to this precise material,
and in its broader aspects could include practically any
adequately strong and economically feasible stock.

The sides 28, 38, 32 and 34 are joined to each other
by a pivotal connection. When.the preferred steel mesh
is used to form the sides, such a connection is preferably
made in the manner shown in FIG. 2. In this figure, it
may be seen that side 28 (which is identical with side 32)
is composed of longitudinal ribs such as 36 and 38 and
upright or transverse ribs 46, 42 and 44, which cross
the longitudinal ribs substantially orthogonally and are
firmly welded thereto at all points of intersection. The
ends of the longitudinal ribs such as 38 terminate at their
point of intersection with the last upright rib in the side,
such as that designated 48. The side 3¢ of the enclosure
(which is identical with its opposite member 34) is also
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made of longitudinal ribs such as 46 and 48 and upright
ribs such as those designated 59, these ribs being similar-
ly fastened at points of intersection.

It will be immediately apparent that longitudinal ribs
46 and 48 do not terminate at the point of contact with
he last upright rib in the side, but extend beyond this
rib and are reversely curved at their ends to form loops or
eyelets 52 and 54 about the last upright rib 4¢ of side 28,
the eyelets preferably being moderately snug about the
upright rib 48 and lightly gripping the same. As may be
seen from the other figures, each of the longitudinal ribs
in each of the sides 30 and 34 are formed like those just
noted, and encircle and grip the corresponding last upright
rib in each of the sides 2§ and 32. Consequently, it will
be perceived that the four sides are pivotally connected to
each other, since each of the eyelets such as 52 and 54
may easily pivot about the upright rib which they encircle.
The four sides thus form an enclosure having a generally
rhomboid form, whose angles may be changed by pivoting
its sides relative to each other from almost zero degrees
to almost 180 degrees, including the substantiaily right
angles at which the enclosure is preferably mounted upon
the pallet.

Finally, it is to be noted that the upper and lower edges
of each of the four sides forming the enclosure 12 are not
coextensive, that is the four sides are not all of the same
height. Opposite sides of the enclosure are the same, as
has been stated, but sides 28 and 32 extend beyond sides
30 and 34 both at the top and at the bottom thereof. This
is particularly observable from FIG. 2, where it is clearly
seen that longitudinal rib 36 of side 28 extends below
longitudinal rib 46 of side 30 by a distance C. Further-
more, for safety and convenience in handling, the upper-
most and lowermost longitudinal ribs in each of the sides
28 and 32 do not abruptly terminate at their point of in-
tersection with the end upright ribs in sides 3¢ and 34,
but instead extend beyond them and are reversely curved
backward to form rounded knees 56.

As will be appreciated by those skilled in the
art to which the invention pertains, the unigue form of
foldable enclosure structure has many desirable potential
modes of use other than the one detailed herein. For ex-
ample, the features of the pallet required to hold the en-
closure securely in the desired shape and placement there-
upon (ie., the flat sides 18 and 2@ which are coplanar
with the sides of the horizontal platform 16, and the curb-
ing projections 22 and 24 on the upper surface of the plat-
form) might well be constructed upon the flat bed of a
truck, trailer, wagon, or railroad car or the like. If so, the
appropriate size of enclosure structure could readily be
constructed, and a very handy foldable mobile containing
structure would result, which would have the same de-
sirable storage attributes posseessed by the novel container
10 disclosed herein.

Also, certain features of the invention may be added
or modified in order to facilitate its use in environments
which are somewhat different than the most typical one
set forth herein. For example, it may often be the case
that one desiring to utilize the features of this invention
will already own a great many pallet structures which are
not equipped with the preferred curbing projections 22
and 24, but have a completely flat, planar upper support
latform. In such a case, the enclosure structure of this
invention may be used with the existing pallets, but it will
be desirable to provide an alternate means for preventing
lengthwise sliding movement of the enclosure relative to
the flat pallet.

One such means is shown in FIG. 5, where an enclosure
structure 12’ is seen mounted upon a flat pallet 14’. The
enclosure 12’ of this figure is very much like the enclosure
12 of the previous figures, having longitudinal ribs 36’,
38, 46’, and 48’, which are directly analogous to the like
members numbered 36, 38, 46, and 48, in the other figures.
It will be apparent, however, that the rounded knee 56’
of the enclosure 12’ is somewhat elongated in comparison
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to it counterpart 56 in FIG. 2, and is bent substantially
normal to the plane of longitudinal member 36’, so as to
extend around the corner of the base 14’, thereby closely
flanking the base at two of its four side portions. Clearly,
if each corner of the enclosure 12’ has a knee portion
56’ of the type indicated, the enclosure will be securely re-
tained in position atop a flat pallet in the desired manner.

Furthermore, in instances where the containers are not
to be stacked atop each other, it may be desirable to in-
clude means for preventing the enclosure portion from
being inadvertently lifted or otherwise raised away from
the pallet or base part of the container. In the case where
the pallet is of the flat type shown at 14’ in FIG. 5,
which has no raised curbing projections at the opposite
ends thereof, a retaining angle plate 60 may be attached
directly to each end of the platformi 16’ in the manner
indicated, such that the inwardly-directed portion of the
angle plate extends over and retains in position the lower-
most enclosure rib 46’, thus retaining the entire enclosure
structure 12’.

A structure directly analogous to the retaining plate 60
may also be utilized in the preferred embodiment of the
pallet which includes the curbing projections at each end.
"This is illustrated in FIG. 6, wherein a retaining element
58 is illustrated engaging the rib 46 of the typical enclosure
12 to retain the latter in position atop a pallet structure
14" having a raised curbing projection 22°, In this em-
bodiment, the retaining element 58 may be made integral-
ly with the curbing projection, or may if desired be a
separate member which is secured in place upon the curb-
ing.

Alternatively, regardless of whether the particular pal-
let used includes curbing or not, a latch structure of the
type shown at 62 in both FIGS. 5 and 6 may be used to
provide essentially the same retaining function as the
plates 58 and 60. As illustrated, the latch 62 may con-
sist of a rod having a hook formed at one end thereof
to extend under the platform portion 16 or 16’ of the
pallet structure, while the other end of the rod is piv-
otally secured to one of the rib members such as 48 or
48’ of the enclosure structure. The latch type of retaining
means clearly is easily engaged and disengaged, and this
is also true of the rétaining elements 58 and 60. All that
is needed to engage or disengage the latter device with
the enclosure rib is a modest inward force exerted against
the end of the enclosure. This momentarily deforms the
end by bowing it slightly inward past the inward end of
the retaining element, and when the deforming force is
removed the enclosure springs back into its normal posi-
tion, with the rib in place beneath the retaining portion of
the angle element.

Having now carefully and completely described  the
structure of my novel folding container, the manner in
which it principally is used should be quite apparent. A
pallet 14 is first placed upon a supporting surface such
as a floor in the position shown in FIG. 1. An enclosure
structure 12 is then raised and oriented above the pallet
in the position seen also in FIG. 1. The enclosure struc-
ture is then brought downward into contact with the pal-
let and rested thereupon. In this position, it will be noted
that the curbing projections 22 and 24 closely abut the
lowermost longitudinal rib (such as 46 seen in FIG. 2)
of each of the sides 30 and 34, thereby preventing the
enclosure from being slid in an endwise horizontal direc-
tion off the upper surface 16 of the pallet or base, while
simultaneously helping to maintain the four pivoting sides
of the enclosure in the desired rectangular shape. In this
position, the lowermost end of each of the other sides 28
and 32 extends downward over the sides 18 and 29 of
the pallet, which as stated are flush with the ends of the
horizontal surface 16. Consequently, the bottom of each
upright rib in these two sides of the enclosure, and the
lowermost longitudinal rib as well are held in position by
the two side surfaces or legs 18 and 20 of the base. This
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further holds the enclosure 32 in the desired shape, and
also prevents it from being moved in a sidewise horizontal
direction off the top of the surface 16 of the pallet.

It will be quite apparent that when each enclosure is
placed into position upon a suitable base in this manner,
a substantially rigid container structure has been assem-
bled in the briefest possible time. The container may now
be filled with any desired type of article and will main-
tain excellent structural integrity. Indeed, independently-
conducted tests show that an enclosure four feet long by
three feet wide by twenty inches high made from three-
eighths inch diameter steel rod may be fully loaded with
practically any known substance of even the most dense
character, without appreciable deformation of the unit
and with no problems whatsoever. If, however, it is neces-
sary that the enclosure maintains its exact size and shape
under very extreme loads, while showing no perceivable
deformation, it is to be noted that additional ribs such
as that shown at 47 in FIG. 2 may be added, parallel to
each other and to rib 46, which they directly resemble,
to the central portion of the structure. Such additional
ribs are to have eyelets 53 at their ends identical to those
shown in this figure at 52 and 54, and consequently they
will pivot with the rest of the structure when it is desired
to fold the latter flat for storage. Thus, they will serve
to absolutely prevent the sides of the enclosure from any
bowing out whatever, if this should be an absolutely rigid
requirement of the container.

As containers are assembled and filled with articles for
storage, the access openings A and B noted previously,
which are formed by the legs 18, 19, and 20 on the bot-
tom side of the pallet 14, readily admit loading apparatus
such ‘as the lifting arms of fork-lift trucks and the like.
In this manner, the containers may be stacked one upon
another for storage when they are filled. In connection
with stacking the containers, it should be pointed out that
since the sides of the enclosure are substantially planar,
the base of one container may be placed directly atop
the enclosure of another, where it will fit in a manner
directly analogous to the way in which that enclosure fits
its own base. That is, the ends of the pallet will extend
beyond ends 3¢ and 34 of the enclosure, and the upper
ends of enclosure sides 28 and 32 will lie alongside the
lower portion of each of the sides or legs 18 and 20 of
the pallet being lifted on top of that enclosure. This is
readily apparent from FIG. 3, which also shows that the
notches 26 in the bottom of each of the pallets 14 are
formed to coincide with the upper edge of each of the
sides 30 and 34 of an enclosure, and that consequently
when a pallet is placed atop an enclosure, the uppermost
longitudinal rib of each of these sides is received within
the corresponding notch in each leg and retained therein
against horizontal movements of the upper pallet. Clearly
then, each succeeding container which is placed atop an-
other actually serves to help maintain the lower enclosure
in the desired shape, and also maintains itself in the proper
position upon the lower container, thereby materially con-
tributing to the structural integrity of the entire stack.

When the containers are not in use they are readily
stored in a space that is only a fraction of the volume
filled by each assembled container. All that need be done
when a container is emptied is to grasp the enclosure and
pull it upwardly away from its base, which is easily ac-
complished. The sides of the enclosure will then readily
pivot upon each other at their corner connections, and
the entire structure may be folded substantially flat as
shown in FIG. 4. This is true regardless of the relative
size of enclosure and pallet, and consequently the en-
closure may have sides which are as high as desired.
As has been stated, this is not true of previous containers
and is a decided advantage. The pallets will interfit when
stacked upon each other by placing one in an inverted
position and another atop the first, their legs being posi-
tioned adjacent each other. Thus, labor costs are reduced
markedly from previous containers, both by the ease of
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assembly and disassembly, and by the fact that each sep-
arate enclosure and pallet may be readily handled by a
single man, whereas when two of these are assembled, they
are relatively heavy and cumbersome.

Although 1 have throughout this specification described
those embodiments of the invention most preferred by me,
the invention is a very versatile one and accordingly, cer-
tain variations and modifications in specific detail may
occur to those skilled in the art once they have considered
the true nature of the container and the inventive con-
cept underlying it. All such modifications and alterations
as embody the spirit of the invention and which do not
depart from its concept are to be considered as a part of
it, unless the claims appended below by their language
expressly state otherwise.

T claim:

1. A foldable, stackable container for storing goods,
comprising: a generally rectangular base; a generally rec-
tangular wire mesh enclosing structure adapted to remov-
ably rest upon said base and having at least four upright
side pieces pivotally joined to each other at correspond-
ing upright ends; one pair of opposite sides of said enclos-
ing structure being longer than the corresponding parallel
measurement of said base, whereby the other pair of
opposite sides at least in part overhangs the adjacent
edges of said base; the other pair of opposite sides of
said enclosing structure being shorter than the corre-
sponding parallel measurement of said base, whereby said
one pair of opposite sides rests upon said base; said
other pair of opposite sides having sections thereof de-
pending below at least some of the bottom edges of said
one pair of sides, so as to extend below the upper surface
of said base and lie adjacent the sides thereof to restrict
movement of said enclosure structure relative to said base
in a direction parallel to said first pair of opposite sides;
said other pair of opposite sides also having sections there-
of extending above at least some of the top edges of said
one pair of sides, so as to extend above and lie adjacent
to the lowermost extremities of the base of a like con-
tainer stacked atop said enclosure and resting on at least
portions of the top edges of said one pair of sides; said
base having a bottom configuration defining a pair of
elongated parallel recesses spaced apart sufficiently to re-
ceive and thereby engage said top edge portions of said
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one pair of sides; said extending upper sections of said
other pair of sides restricting movement of the base of
said stacked container in a direction parallel to said one
pair of sides, and said engaging base recesses and top
edge portions of said one pair of sides restricting move-
ment of the base of said stacked container in a direction
parallel to said other pair of sides; and means coacting
between the lower extremities of said enclosing structure
and the base upon which such enclosing structure rests
for restricting movement of said enclosure relative to such
b%se in a direction parallel to said other pair of opposite
sides. :

2. The container as set forth in claim 1 wherein said
restricting means comprises upstanding curbing members
affixed to said base adjacent said one pair of opposite sides
of said structure, said members extending above and
abutting those sections of said one pair of opposite sides
resting on said base. i

3. The container as set forth in claim 1 wherein said
restricting means comprises extensions on said depending
sections of said other pair of opposite sides, said exten-
sions curving around each of the corners on the sides of
said base.

4. The container as set forth in claim 1 which further
comprises means for vertically retaining said enclosure
structure on said base.

5. The container as set forth in claim 4, wherein said
retaining means comprises a hook member pivotably af-
fixed to said enclosure structure, said hook member hav-
ing an engaging section adapted to engage said base when
said hook member is pivoted downwardly.

References Cited
UNITED STATES PATENTS

1,834,951 12/1931 Jarvis - ——____ 220—6
2,513,452 7/1950 COit - oo 220—6
2,738,940  3/1956 COit - oo 220—19
2,975,929 3/1961 E. Ake Sjoblom ______ 21743
3,085,706 4/1963 Rawle __.___________ 217—43

THERON E. CONDON, Primary Examiner.
RAPHAEL H. SCHWARTZ, Examiner.



