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COLLAPSIBLE CONTAINER WITH REDUCED DEFLECTION
The present invention is directed to a container,
such as a box, with foldlng or collapsible sidewalls and in

partlcular to a container having reduced outward deflection and
reduced vertical sag.

Cross-reference is made to commonly
assigned U.S. Patent Application No. 07/845,121,
19982,

. filed Maréh-B,
incorporated herein by reference.

BACKGROUND OF THE INVENTION _

A number of containers having hinged or otherwise
collapsible sidewalls have been proposed, since collapsing
sidewalls provides the ability to reduce the volume required
for such containers during storage or initial shipment and, for
reusable containers, during return-shipment. Containers of
this type, however, have often been subject to certain problems
or deficiencies. 1In some configurations, there has been a
tendency of the containers to experience a vertical downward
deflection near the center of the sidewalls (or base) or "sag"
over time. - This has been especially pronounced in certain
configurations designed for stacking containers vertically one
on top of the other. Such sag makes it difficult to
efficiently pack containers into a limited space and
contributes to material fatigue, eventually leading to failure
of the container. Some previous devices have attempted to
diminish the sag effect by adding reinforcing beams across the

lower surface of the container. However, such beams have often

interfered with providing the capability of four-way_fbrklift

entry'Since such beams typically run transverse to the path of

forks of a forklift along at least one direction of entry.
Another troublesome type of deflection has been

outward sidewall deflection. Use of the containers to

transport dense loads results in outward forces being applied

to the sidewalls and some amount of deflection often results.

This deflection interferes with efficient packing of containers



The present invention is directed to a container, such as a box, wth
folding or collapsible sidewalls and in particular to a_container—having
reduced outward deflection and reduced vertical sag. Cross-reference j
made to comonly assigned U.S. Patent ‘Application No. 07/ Saigsh ”ﬂf
March 3, 1992, incorporated herein by reference. - ‘ : ‘&m 1
- BACKGROUND OF THE | NVENTI ON A nunber of contai ner

or otherw se coll apsible sidewalls have been proposed, since coll apsing

sidewal I s provides the ability to reduce the volume required for such
containers during storage or initial shipnme® and, for

into a confined space. 1In some applications, containers are
designed so that an integral number can be efficiently, (i.e.,
tightly, with no wasted space) packed into a larger vessel such
as the hold of a cargo ship, a trailer, an airplane, etc.

5 However, if the sidewalls of such containers have experienced
deflection and, for example, undergone "ballooning," such
containers will no longer pack correctly into such defined
spaces. Furthermore, if containers are subject to sidewall
deflection, even if containers have been successfully packed

10 into a'larger vessel, if sidewall deflection occurs after such
-packing, the containers may become tightly jammed into the
largér vessel and it may be difficult to extract such jammed
~vessels.
| In some instances, containers are providéd with a
15 removable top or lid, e.g., to protect the contents of the
' container during shipment, storage, etc. Previous 1id devices
have often been incompatible with container stacking such that
containers were designed to stack in an unlidded condition, or
to stack in a lidded condition, but not both. Previous lids
20 with a stacking capability were sometimes susceptible to
formation of pools if subjected to water, such as rainwvater.
Many previous lids added a significant amount of height to the
container, particularly if the lids were configured to
accommodate stacking. A number of lid designs were useful for
25 storage but were subject to accidental loss during shipment,
e.g., by the force of wind acting on the lids.

In some casés, it is desirable to provide one or more
doors within one of the collapsible sidewalls to facilitate
removal of the container contents. Previously, it has. been

30 difficult to successfully locate a door in the lower portion of
a sidewall which is designed to swing outward and upward. The
design was particularly difficult when the container was '
interided for bulk transport (i.e., transport of a large number
of discrete and loose or unrestrained items, e.g., loose bolts,

35 washers, etc.). In this applicétion, a large amount of force
is applied to the door and it has peen difficult to design such



reusabl e containers, during return-shipnment. Containers of this type,
-however, have ofteﬂ"been-subyee%—%e—certaln probl ens or deficiencies. In

some conflguratlonﬁ11 ]ﬂ% bE a tendency of the containers to
experience a vertlc ection near the center of the sidewalls
(or base) or "sag" H has been especially pronounced in
certain configurati r stacking containers vertically one on

top of the other. Such sag nakes it difficult to efficiently pack
containers into a limted space and contributes to material fatigue, :
eventually leading to failure of the contain®r. Sone previous devices have
attenpted to dimnish the sag effect by adding reinforcing beanms across the
| ower surfac® dborhéhéﬁnﬁéﬂﬁeﬁUQQ§m§ﬂ#11ELﬁithﬁﬁﬁﬁﬁrﬁhﬁafﬁRQﬁ1W1th0ut

failure or undue deflection.
Previous devices have also been subject to deflection
of the bottom surface or floor of the container. Some previous |
5 designs have provided for ribbing extending downward from the-
flat floor surface of the container. However, previous devices
have required an excessive amount of ribbing to achieve
acceptable strength and stiffness contributing to additional
weight and cost of the container.
10
SUMMARY OF THE INVENTION
According to the present invention, a number of
features can be used to reduce'or eliminate vertical sag in a
container. One feature is a pérticular reinforcement or -
15 ribbing pattern on the base portion of the container. The
ribbing pattern used on this embodiment includes a plurality of
ribbed régions extending from the central portion of the base
of the container radially outward and, preferably, includes
four regions in an X-shape extending from the central area of
20 the base to the corners of the base. In one embodiment, there
is substantially no ribbing in the interstices between the arms
of the X-shaped structure.
Another feature which assists in reducing deflection
involves a hinging arrangement which allows the sidewall to be
25 pivoted downward to a collapsed configuration. According to
this embodiment of the invention, when the sidewall is in an
upright configuration, there is an engagement between a lip
extending downward from the sidewall and a lip extending upward
from the rim of the base. The base lip is positioned out51de
30 the sidewall lip so that outward force on the sidewall is
transmitted to the base rim. Preferably, the sidewall lip and
. the rim lip are substantially continuous along the entire span
- of the lower edge of the sidewall. The hinging arrangement
between the sidewall and the rim is configured so that there
35 are no substantial interruptions of the sidewall lip and the
rim 1ip, even at the location of the hinges. This is believed
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to avoid an undesirable concentration of forces at stress
points. _ '

A further feature useful in reducing deflection
involves a rib pattern on the surface, preferably the outside
surface of the sidewalls. 1In this embodiment, the ribbing
pattern includes one or more curved, closed-shape ribs,
preferably, circular ribs, with a plurality of linear ribs
connecting to and radiating therefrom. This cdnfiguration is
believed to provide a higher stiffness and reduced deflection
of the sidewalls. _

The present invention also includes a container
having a door in one or more of the sidewalls. In this

embodiment, the door is in the lower portion of the sidewall

‘and extends from the lower edge of the sidewall upward, but

without extending to the upper edge of the sidewall.
Preferably, the door is hinged so as to open upwardly and
outwardly and has one or more latches coupling the door in the
closed configuration, to the base of the container, preferably
to a shear plate structure in the base of the container. 1In
one embodiment, outward forces are transmitted by the door to
the base of the container.

In one embodiment, the door is held in the open’
position by a slam latch which is configured to engage the door
when the door is slammed into the latch. Preferably, the door
can be disengaged by suddenly pulling or jerking the door
outward and downward away from the slam latch. 1In one
embodiment, these features are achieved by the angular
configurations of a jamming surface and a retaining surface of
a slam latch and the resilient nature of the slam latch.

A further aspect of preventing unwanted deflection
includes the positioning of ribs in the base of the container.
According to one embodiment, the base of the container has an
integfal planar surface and ribbing attached or, preferably,
integral with the planar surface. The ribbing, in this

'embbdiment, extends upward from the planar surface, i.e., in a

direction towards the interior of the container. When it is
desired that the container should have a flat interior bottom



25 into a confined space. |n sone applications, containers are designed so
that dn integral nunber can be efficiently, (i.e., tightly, with no masted

space) packed into a |arger vessel such as the hold of. ’Enscsaeeﬂﬂassﬂfee ﬂ

trailer, an airplane, etc. However, if the sidewalls of Mmmm'

have experienced

5

surface, a plate can be positioned on top of the ribbing.
Preferabiy, the base of the container is provided with nine
points or regions of support, including support regions at the
four corners, support regions at the centers of the four sides.

5 and a central support region. This configuration provides for
desired support without interfering with accommodatlng the
forks of the forklift.

Preferably, the containers can be stacked one upon
the other, either in cdilapsed positioned,'uncollapsed

10 position, with or without a cap or top. When a cap or top is
used, preferably the cap or top has a convex or dome shape on
the upper  surface to avoid pooling of water. 1In one
embodiment, a rim is formed in the upper surface of the cap or
1lid and, preferably, the rim is provided with one or more

15 channels to avoid pooling of water. The tops or lids can be .
configured to add on a small amount of height to the overall
stack, such as about 1/4 inch per container. Preferably, the
lids include detentes to grab the rim of the containers so as
to avoid blowing off or other unwanted removal.

20 | "

DETAILED DESCRIPTION OF THE DRAWINGS

Fig. 1 is a persﬁebtive view of a simplified form of

one embodiment according to the present invention; ]
_ Fig. 2 is a partial cross-sectional view taken along

25 1line 2-2 of Fig. 1;

Fig. 3 is a partial cross-sectional view similar to
the view of Fig. 2 but showing the door in an open position;

| Fig. 4 is a end elevational view of ‘a container
having a door in the lower portion of a sidewall according to

30 one embodiment of the invention; '

Figs. 5A-5D are side-elevational;'top plan, first end
and second end views of a slam latch device according to one
embodiment of the invention;

Fig. 6 is a top plan view of a portion of the door as

35 it contacts a slam latch;

Fig. 7 is a top plan view of a door engaged by a slam

latch; | .



~defleation and, for exanple, undergone "ballooning," such containers wll
ne | onger pack corLecLLy_LnLo—sueh—deflned spaces. Furthernore, if
containers are subject to S|demal eflectlon even if contai ners have begen

successful |y packed" ssel if- S|demall defl ection occurs
after such packing, H may become tightly jammed into the
| arger vessel and.it uIt to extract such jamred vessels.

In sonme instances, containers are provided with a renovable top or lid,
e.g., to protect the contents of the container during shipnent, storage,
etc. Previous |id devices have often been irfconpatibi e with container

stacki ng such that contai ners mere desi gned t.0 st ack
Conditign or %a 8 a top Qan view 5% Iﬂgéanﬁggéfgﬁﬂéf a

container, showing the ribbing thereof, according to one
embodiment of the present invention; '
Fig. 9 is an end view of an interior plate according
5 to one embodiment of the invention; _
Fig. 10 is a cross-sectional view, .partially
exploded, of first and second stacked containers with a 1lid for
the bottom container, taken along line 8-8 of Fig. 11;
| Fig. 11 is an exploded perspective view of first and
10 second containers in a stacked configuration and a lid provided
for the lower containers;
Fig. 12 is a bottom perspective view of a simplified
container according to one embodiment of the invention;
Fig. 13 is an exploded, partial view of a container
15 1rim and one sidewall in a simplified version according to one
embodiment of the invention; and
Fig. 14 is a perspective view of a container
according to one embodiment of the invention showing ribbing of
the container.
20
" DETAILED DESCRIPTIQNS OF THE PREFERRED EMBODIMENT
As seen in Fig. 1, a container 12, according to one
embodiment of the present invention, includes a base 14 to
which are attached four sidewalls 16a, 16b, 1l6c, 1lé6d. A
25 number of materials can be used to form the various components
of containers, discussed herein. Preferably, a resin-based
and/or structural foam material is used, with parts being
formed by injection molding. Preferably, the sidewalls 16a,
16b, 16c, 16d are coupled to the base 14 by a plurality of
30 hinges 18. A number of hinge cohfigurations can be used,
including those depicted in commonly-assigned U.S. Patents
5,114,037 issued May 19, 1992 and 5,199,592 issued April 16,
1993, both of which are incprporated herein by reference.
In the embodimgnt of Fig. 1, a first sidewall 16a,
35 includes a door 20. The door is positioned within an opening
22 formed within the first sidewall 16a. The opening extends
to the bottom edge of the sidewall 16a but does not extend to



to stack in a lidded condition, but not both. Previous lids with a stacking
‘capability -were sonetrnes-susceﬁtrb+e"to formation of pools if subjected to
“wat er, such as raln QBQ%e ‘FMIQUS | i ds added a significant anmount+ of
hei ght to the contaln if the lids were configured to
accomodat e stacking. Id desi gns were useful for storage but
were subject to aCCId |ng shi pnrent, e.g., by the force of wnd
acting on the lids. : In sonme cases, it is desirable to provi de one
or nore doors within one of the collapsible sidewalls to facilitate renoval
of the container contents..Previously, it has been difficult to

successf ul | gheotapeedgdodr .i nThiee domwe 2 0pdsst icompdieda toi dhsaldiddvall iS6a by -
desi gned toh§M@Qg Qggwa5gb?ngo%@%@ﬂ%edT@% that the door 20 pivots from the
: closed position lying within the opening 22 about an axis near
the top edge of the dbor outward and upward 28 to an open
5  position 32 preferably fully uncovering the opening 22 and with
the door 20 substantially parallel to the sidewall 16a. This
configuration is particularly useful when the container 12 is
used for containing bulk items to facilitate release or removal
of the bulk items from the container. One difficulty with

10 providing a door 20 in the lower portion 36 of the sidewall
l6a, particularly when used for containing bulk material, is
the stress placed on the interface between the sidewall 16a and
the door 20 and particularly the stress placed on the hinges
26a, 26b. Accordingly, embodiments of the present invention

15 include features to reduce the stress placed on the hinges 26a,
26b. Another problem with placing a door in the lower portion
of the sidewall is that the opening 22 interrupts the couplings
such as the hinges 18 by ﬁﬁich outward stress on the sidewall
16a is transmitted to the base 14. 1In the depicted embodiment,

20 latches 38a,'38b are provided on the bottom edge of the door
20. Preferably, the latch and the latched position, extends
downward and couples into the base 14, preferably into the
shear plate of the base, described more thoroughly below, to
transmit outward load to the base 14, despite the absence of

25 hinges 18 within the opening 22. In the depicted embodiment,
side latches 42a, 42b can be used to further distribute the
load off of the top hinges 26a, 26b. A number of latch
configurations can be used, includiné that shown and described
in U.s. Patent 5,141,037, supra.

30 The lower portion door 20 can be provided in any or
all of the sidewalls 16a, 16b, 16c, 16d. In one embodiment, it
is provided in two opposed sidewalls such as 16a and léc.
Although in Fig. 3 the door 20 is shown as extending somewhat
above the top edge 24 of the sidewall 16a, in one embodiment,

35 the door, in the open position, will not extend above the upper
edge 24 of the sidewall.



desi gn mas”particular[y difficult when the container was intended for bulk
transport (i.e., transport of a |arge nunber of discrete and | oose or

unrestrained itens, e.g., l.oose bolts, washers, etc.). In this application,
a |l arge anount of f ofTbieShest HagBten®epliced t he door and it has been difficult to
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Figs. 1 through 3 depict a simplified version of the
- present invention'for.ﬁufposes of ease of description and

understanding. 'Fig. 4 shows an end view of a container with
details of a door 420 and a sidewall 416, according to one

5 embodiment of the present invention. The view of Fig. 4 also
shows the base 414, second and fourth sidewalls 416b, 416d.
The first sidewall 416a is coupled to the base 414 by hinges
418a, 418b, 418c, 418d. Door hinges 426a, 426b couple the _
upper edge of the door 420 to the sidewall 416a. Although, in

10 +the embodiment of Fig. 1, latches 38a, 38b extend downward, in
the embodiment of Fig. 4, latches 42a, 42b, 42c, 42d extend
laterally. Similar latches 4525, 452b couple the first
sidewall 416a to the second and third sidewalls 416b, 416d, as’
described, for example, in U.S. Patent 5,114,037. Ribbing 454

15 provides some amount of rigidity to the sidewall 416a.

According to one embodiment, the door 20 is held in

the open position 32 by a latch 512, such as that depicted in
Figs. 5A-5D. The latch 512 includes an arm portion 514 with
hinge pins 516a, 516b coupled to one end of the arm 514. At

20 the other end of the arm 514 is a latch engagement portion 516
including a camming surface 518 and an engagement surface 520.
In one embodiment, the hinging pins 516a, 516b permit the latch.
512 to be located on the door'416 such as in a space 456
between ribs of the sidewall. In one embodiment, holes 458a,

25 458b accommodate the hinge pins 516a, 516b. In this way, the
latch 512 can be pivoted from a position with the arm 514
substantially parallel to the sidewall 416a, as shown in Fig.
4, for storage to a latching or engaging position with the arm
514 extending outward from the sidewall 416a (out of the plane

30 of the paper, in the view of Fig. 4), by rotating the latch 512
about the axis defined by the hinge pins 516a, 516b
approximately 90°. Engagement of the hinge pins 516a, 516b in
the holes 548a, 548b is accommodated by a slot 520 in the arm
514 allowing the pins 516a, 516b to be pinched together for

35 fitting into the holes whereupon they will resiliently spring
back to lie within the holes 548a, 548b. The hold-open latch
512 includes wing portions 522a, 522b which facilitate pivoting
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a door that will successfully e w t hout failure or undue
defl ecti on. Pr evi-ets—devi ces have al so been subject to deflection
of the bottom surface or flo &mgghmﬁb cont ai ner. Some previous designs Rave
provided for ribbingygsk Q\ ward fromthe flat floor surface of the
cont.ai ner. However, p %ht have required an excessive anmount of

ri bbing to achieve acxm ength and stiffness contributing to
addi ti onal wei ght and 'Cos

t of the container.
' 9

around the hinges 516a, 516b, and also provide some degree of

stiffness to the hinge end of the arm 514, facilitate pinching

the hinges 516a, 516b together and provide a degree of

resistance to bending of the arm 514. Reinforcing bumps 524a,
5 524b also add stiffness to the arm.

When the latch 512 is in the operative or latching
position, it will be positioned as shown in Fig. 5D. As the
door 420 is moved upward and outward and the edge of the door
approaches the latch 512, the edge of the door will strike the

10 camming surface 518. This is depicted in Fig. 6 which shows
the edge or corner 612 of the door 420 striking the camming
surface 518. As the door 420 is moved further in a direction
614 towards the sidewall 416a, the camming action of the door
420 upon the camming surface 518 causes the arm 514 to flex

15 outward, as shown by the phantom lines, 616 in Fig. 6. With
continued movement 614, the door 420 passes béyond the camming
surface 518 to be engaged behind the engaging surface 520.
Preferably, the engaging surface 520 is configured, so that in
the latching position, the engaging surface 520 is at an angle

20 712 with respect to the plane of the door 714. In one
embodiment, the angle 712 is between about 5° and 20°, :
preferably, about 8°. The angle 712 is sufficiently small that
the door 420 is held in the desired position 32 during normal
use, i.e., normal unloading of the bulk material from the bin

25 or container. However, the.angle 712 is sufficiently large
that the door 420 can be released from the latch 512 by
grasping the door 420 and sharply pulling outward and downward,
causing the arm of the hold-open latch 512 to flex outward 616
thus releasing the door 420.

30 In order to assist with resisting deflection of the
container, one embodiment of the invention provides for ribbing
which extends upward from the bottom surface 812 of the base
814 of the container. Many previous designs had ribbing which
extended downward from the bottom surface 812. However, in the

35 embodiment of Fig. 8, the ribbing 814 extends upward and,
preferably, is integrally formed with the bottom plate 812
which is also integral with the remainder of the base portion



SUWARY OF THE [ NVENTI ON I n accordance with present invention,
there-is provided a col l apsi ble contalnen_usab¢£>i4#—4ﬂﬁﬁﬂﬂﬁy
bul kK material, conprising: a base having a pIurallty of Li

edges; a plurality of sidewalls, each having a 2e,
opposi te upper edge and coupled to one of said |inear edges

| ower -edge so as to be novabl e between an upright position ADEE
position, at least a first of said plurality of sidewalls having an openlng
formed in the | ower portion’'thereof, said opﬁﬂing extending to- said | ower

814. In order to provide a'smoofh inner surface for the
container, a separate plate 816, not integral with the ribs
814, is placed on top of the ribs 814. Without wishing to be
bound by any theory, it is believed that the upward extending
5 ribs provide a stronger, stiffer configuration, for a given
amount or mass of ribbing than a downward extending
configuration, primarily because the plastic materials from
which these containers are preferably formed is better in
compression than in tension. This permits a container to
10 achleve the same load capacity with fewer ribs and therefore
less material. Furthermore, the conflguratlcn with upward
extending ribs'ls, for most configurations, easier to
manufacturer than a downward-extending rib structure.
Fig. 9 is a plan view of the base 814 of the
15 embodiment in Fig. 8, showing the configuration of ribbing 912
according to one embodiment of the present invention. As seen
in Fig. 9, the ribbing includes a central regioh'with square or
rectangular-shaped ribbing. Also shown in Fig. 9 are a
plurality of closed-loop, preferably, circular ribs 916. 1In
20 the embodiment of Fig. 9, a number of ribs 918a-918h radiate
away from the circular rib 916. Preferably, the radiating ribs
918a-918h are integrally-formed with a circular rib 916.
Fig. 10 is a detailed cross-section view of a plate
816 for covering the ribs 814. 1In the embodiment of Fig. 10,
25 one edge of the rib contains tabs 1012 for insertion in
corresponding slots 920 of the base. Other edges contain a
plﬁrality of downwardly extending cammed tabs 1014a-1014f for
resiliently latching into openings 922a-922f of the base 814.
' As shown in Figs. 8 and 11, according to one
30 embodiment, the containers 820a, 820b can be stacked, one on
top of the other, either with or without a top or 1id 822
placed over one or more of the containers. To provide for
stable stacking in the absence of lids 822, the lowermost
surface 824 of the base 814 is recessed inwardly from the
35 vertical planes defined by the sidewalls and base to define a
peripheral shoulder area 826. The shoulder area 826 has a size
and shape to fit within the rim 828 defined by the upper edges



edge, w thout extending to_said upper edge, said opening having a top edge,
Atmo side edges, and'a botton1edge a door, substantially defining

"a_plane, confi gur eThisShedt Has lerdi al |y within said opening and pivotally

connected to said t _ . opening so as to permt pivoting froma

cl osed configuratio :upward toward an open configuration; and
atch, configured to coupl e said door to said base in said closed

configuration. Typi cal ly, the latch couples the door in
the closed configuration, to the base of thdalcontainer, preferably to a
shear plate structure in-the base of the container. In

of the container 820b below. Although the shoulder 826 is

depicted as continuous, the shoulder could also be divided so
as to define the plurality of feet of the container 820.
When a top 822 is to be provided, e.g., over lower
5 container 820b, the top is configured with a flange 832 fitting
around the outside circumference of the upper portion of the
container 820. In one embodiment, to provide stiffness to the
1ia 822,'a plurality of ribs 834 are formed on the underside of
the 1id 822. In the embodiment depicted in Fig. 8, the 1lid 822
10 has a somewhat convex or domed-shape 836. This provides for
draining away of liquids such as rainwater, towards the edge of
the lid 822. The ribs 834 help maintain the domed shape 836 of
the 1lid 822. 1In the embodiment depicted in Fig. 8, the upper
surface of the lid 822 is provided with a upward-extending
15 1ridge 836 positioned around the periphery of the 1lid 822.
Preferably, the rjidge 836 is configqured to mate with the ledge
826 so that the bottom surface 834 and upper container 820a
fits within the area defined by the ridge 836. Preferably, the
ridge 836 has a plurality of channels or gaps 838a-838f so that
20 rainwater or other liquids formed on top of the 1lid will not
pool, but will be allowed to drain through the channels 838a-
838f and off the 1lid 822. Preferably, the lids 822 include a
eyelet 842 for securing, e.g., via padlock, the 1id 822 to a
container, such as to a corresponding eyelet 844 formed on the
25 container 820b. |
Preferably, the lids 822 contain detentes 846 formed
in the inside surface of the flange 832 for coupling to the
container 820b to prevent or reduce the tendency to be blown
off the containers, e.g., during shipment. A recessed area 848
30 may be provided for accommodating a plate, e.g., for furnishing
a logo or other identification.
As seen in Fig. 8, the 1id 822 adds only a small
amount 852 to the height of the stack, corresponding genérally,
to the thickness of the web or covering portion of the 1lid 822
35 and, in one embodiment, adding only about 0.25 inches to the
height of a container-1id combination.



one enbodi nent, outward forces are transmtted by the door to the base of
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. As seen in Fig. 11, preferably, entryways 862a, 8625,l
862c, 862d for accommodating the forks of a forklift are
provided in a plurality of the vertical surfaces of the base
814 and preferably} in all four surfaces of the base 814 so as
to provide-for four-way forklift entry.

12

Fig. 12 depicts a feature according to an embodiment
of the invention, for assisting in preventing deflection of the
bottom surface of a container. Fig. 12 is an idealized or
simplified view of a container 1212 having a bottom surface
1214 and a plurality of sidewalls extending upward therefrom
1216a, 1216b. Héxagonél ribbing 1218, i.e., ribbing defihing a
plurality of generally hexagonal or honeycomb-shaped cells
extend downwardly from portions of the bottom surface 1214.

Not all portions of the bottom surface contain the hexagonal
ribbing 1218. In the depicted embodiment, the ribbing is
provided over a central region 1220 and also over arms 1222a,
1222b, 1222c, 1222d extending from the central region 1220
towards the corners of the container 1212. The regions or
interstices 1224a, 1224b, 1224c, 1224d are free from hexagonal
ribbing. In the embodiment depicted in Fig. 12, the periphery
of the bottom surface 1226 optionally contains hexagonal
ribbing. The configuration of Fig. 12 is provided in order to
prevent or reduce the amount of sag developed in containers_and
also to reduce the deflection of the bottom surface of the
container. Without wishing to be bound by any theory, it is
believed that the honeycomb-like X-shaped structure depicted in
Fig. 12 tends to transfer load from the center area 1220 and,

possibly, from the centers of the sidewalls 1216a, 1216b

towards the corners 1232a, 1232b, 1232c, 1232d of the
container. As can be seen from Fig. 12, the X-shaped
configuration does not require placement of beams across the
lower surface and thus provides for a manner of avoiding sag
without interfering with a four-way forklift entry.

As depicted in Fig. 13, according to one embodiment
of the invention, the base 1312 contains an upstanding rim
portion 1314. Preferably, the upstanding rim portion-1314 has
an upwardly extending lip 1316 defining a shoulder 1318. In



position by a slamlatch which is configured to engage the—door when the
door- is slammed into the |atch. Preferably, the door can :Eg&ﬁ& grged by

suddenly pulling or jerking the door outward and ddi S I M t he'
: {\4 ngul ar
LIRS IR o0 ) atch

slam latch. In one enbodi ment, these features arejac
configurations of a jamm ng surface and a retaining $ bl

and the resilient nature of the slam/latch. ! In addition, a nunber
of features can be used to reduce or elimnate vertical sag in a container.
One feature is a particular reinforcenment orlXxi.bbing pattern on the base
portion of the container. The ribbing pattern used on this enbodi nent

i ncl udes a prinis iempastingrthedthegl bpsl2ké eand nghéubder he3t&naral portion

of the base gypstantially continuous around the periphery of the rim 1314.

Similarly, the sidewalls contain a downwardly extending lip
1322 configured to fit on the inside or interior surface of the

5 base rim lip 1316 and to continuously contact such lip. 1In
this way, outward loading of the sidewall 1320 is transferred
to the base 1312. |

Preferably, the sidewall 1320 is connected to the rim
1314 by a plurality of hinges. A number of hinge

10 configurations can be used, including those described in U.S.
Patents 5,114,037, and 5,199,592, supra. Preferably, the
hinges can be coupled to the sidewall 1320 and rim 1314 without
requiring substantial discontinuities in the lips 1316, 1322.
By avoiding substantial discontinuity in the lips 1316, 1322,

15 it is believed that concentration of force or stress is avoided
resulting in reduction of deflection and a lower failure rate.
Although the embodiment depicted in Fig. 13 is a simplified
embodiment showing substantially linear lips, in some
configurations the rim and lower portion of the sidewall 1320

20 will be convoluted or crenelated, e.g., as depicted in U.S.
Patent 5,114,037 and 5,199,592, supra.

Another aspect of the invention which contributes to
reduction in deflection is the rib patterns provided in the
container, particularly the rib patterns provided on the

25 surfaces, such as the exterior surfaces, of the sidewalls.

Fig. 14 depicts a sidewall pattern including a plurality of
closed-path, preferably circular ribs 1412a-1412f. In the
embodiment of Fig. 12, the circular ribs 1412-1412f are
integrally formed with a plurality of linear ribs extending or

30 radiating therefrom. As seen in Fig. 14, in one embodiment, at
least one of the linear ribs extends through the circular rib,
bisecting it. In the embodiment of Fig. 14, the linear ribs
are grouped into three groups of parallel ribs with the
circular ribs lying at the intersections of the groups of

35 parallel ribs with one another. The provision of circular ribs
and intersecting integral radial ribs is believed to provide-a
high stiffness and reduced deflection.



of the container radially outward and, preferably, includes four regions in
an X-shape extending fromthe central__area of the base to the corners of
t he base. In one enbodi nent, there is substantially no ribbing in the =~
i nterstices betmeen-umasmnnhudkmﬂhﬁmwﬂshaped structure Anot her

feature which assists flection involves a hi ngi ng arrangenent
whi ch all ows the side ed downward to a coll apsed
configuration. According odi nent of the invention, when the
sidewall is in an uprlght conflguratlon g e is an engagenent between a
lip extendi ng downward fromthe sidewal | a lip extending upward from
the rimof the base. The b.a.@ﬁtl 'oFf 't?xeo%%otv'eo'a%@c(i"ib%'.l@% t Benghienelds 11 p so
that outward force on the sidewall is

advantages of the present invention can be see. The present

invention provides for a reduction in sagglng and/or
deflection, preferably while retaining the ability to

5 accommodate four-way forklift entry. The present invention
provides for an,upward-swinging door in the lower portion of at
least one sidewall, particularly for use in connection with
bulk materials. Preferably, the door is configured to relieve
outward force on the door hinges. The door is preferably

10 provided with a slam latch configured to permit the door to be
held in the open configuration by slamming it against the latch .
and to disengage the latch by rapidly pulling the door towards
the closed position. A container which provides greater
strength per weight can be achieved using ribbing which extends

15 upwardly from the bottom or shear plate with a separate non-

' integral cover plate over the ribs, if desired. Container lids
are provided with features for preventing pooling of water or
other liquids, including a dome-shape and channels for

-drainage. The lids preferably avoid blowing off or other

20 unwanted detachment such as by including detentes and/or
padlock facilities.

A number df variations and modifications of the
invention can be used. For example, it is possible to use some
aspects of the invention without using other aspects. For

25 example, a container which included an upward-swinging door in
the bottom portion but did not contain the ribbing pattern with
circular ribs would be operable. A container which included a
rib extending upwardly on a bottom plate but did not provide X-
shaped load-transfer bottom ribbing would be operable. The

30 upward swinging or bulk door could be provided in one, two,
three or all four sides of.a four-walled container, and could
be provided, for example, without side latches 42a, 42b. A

. hold-open latch could be provided which did not have a jerk-
release feature and/or which did not pivot outward from a

35 storage position to an active position. Other means of
attéching the bottom plate 816 to the base could be used
including screws, bolts; adhesives, ultrasonic welding and the



transmtted to the base rim Preferably, the sidewall lip and the rimlip
are substantlally continuous along the entire span of the | ower edge of the
si dewal [ . The hinging ar r angenent betmeen the sidewall and the rimis -~

configured so that theﬁn‘ssaéaellﬁsCBe faggdt i al interruptions of the sidewall
lip and the rimlip, : ev i on of the hi nges. .This is believed
[err]

like. Closed loop ribbing can have a shaped other than
circular, including oval, elliptical, and the like.

Although the application has been described by way of
a preferred embodiment and certain variations and
5 modifications, other varlatlons and modifications can also be
used, the invention being defined by the following claims.
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WHAT IS CLAIMED IS:

16

| 1. A collapsible container usable for holding bulk
material, comprising:

a base having a plurality of linear edges;

‘a plurality of sidewalls, each having a lower edge,
and an opposite upper edge and coupled to one of said linear
edges along said lower edge so as to be movable between an
upright position and a collapsed position, at least a first of
said plurality of sidewalls having an opening formed in the
lower portion thereof, said opening extending to said lower
edge, without extending to said upper edge, said opening having
a top edge, two side edges, and a bottom edge;

a door, substantially defining a plane, configured to
fit substantially within said opening and pivotally connected
to said top edge of said opening so as to permit pivoting from
a closed configuration, outward and upward toward an open
configuration; and

a latch, configured to couple said door to said base
in said closed configuration.

2. A collapsible container, as claimed in clainm 1,
further comprising a latch coupling said door to one of said
side edges of said opening.

3. A collapsible container, as claimed in claim 1,
wherein said door, in said open configuration is positioned

~above said opening, substantially parallel with said first

sidewall.

4, A collapsible container, as claimed in claim 1,
further comprising a hold-open latch configured to hold said
door in said open configuration.

5. A collapsible container, as claimed in claim 4,
wherein said hold-open latch includes a retaining surface,
contacting and holding said door in said open position and a



'to avpi d an-undesirabl e concentration of forces at stress points.

A further féah&r e Bl Hibn kalegduci ng deflection involves a rTb patterm om .
the surface, p ut side surface of the sidewalyl | [

enbodi nment , thm mkmﬂllﬁgﬁ?n i ncl udes one or nore curvelmlmllma""s"i"ﬁan
ri bs, preferabltigh : bs, with a plurality of linear*ricbsLcomnectisg
to and radiating therefrom This configuration is believed to provide a
hi gher stiffness and reduced defl ection of the sidewalls. A
further feature for reduci ng unwanted defleésion i ncl udes the positioning

of ribs in the base of the container. Accordi'ng to one enbodi nent, the base
of the Contauﬁﬁ&dﬁﬁ;éﬁkface configured to permit engagement of said
" retaining surface with said door by slamming said door against
said camming surface.

5 - 6. A collapsible container, as claimed in claim 5,
wherein said retaining surface is sloped with respect to said
plane of said door to permit said door to be disengaged from
said hold-open latch by pulling said door outward and downward.

10 : 7. A collapsible container, as claimed in claim 4,
wherein said'hold-open latch is pivotable between an operating
configuration extending outward from said first sidewall, and a
stored configuration, without extending outward from said first
sidewall.

15 '
8. A coﬁtainer comprising:
a bottom wall and four sidewalls extending upwardly
therefrom; .
ribbing extending vertically from, and integral with,

20 said bottom wall in a plurality of regions of said bottom wall,
said plurality of regions including a central region of said
bottom wall and regions extending continuously from said
central region to said four corners of said bottom wall;

wherein a plurality of areas of said bottom wall
25 between said plurality of regions are free from said ribbing.

9. A container comprising:
a bottom wall having an upward-extending rim defining
four rim edges, each rim edge having a substantially continuous
30 upwardly-extending lip;
four sidewalls, each pivotally connected to one of
said rim edges to permit movement from a collapsed
configuration to an upfight configuration, each having a lower
sidewall edge, each lower sidewall edge having a substantially
35 continuous downwardly-extending lip configured to contact and
to be inwardly-positioned with respect to the corresponding
upwardly~extending lip.



I ntegral planar surface and ribbing attached or, preferably, integral wth
t he pl anar surface+—¥he—FLbbingT_Ln_this enbodi nent, extends upmard from
the pl anar surfacel,h

cont ai ner. Vhen i ,ﬁ,mr“ "i)eﬁ'ﬂéffhﬂ‘otn?ﬁ’?rnﬁf e St'ﬁﬂlﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂl

i nterior botton1:

10. A container comprising: .
a bottom wall and four sidewalls extending upwardly
therefrom: | o
_ a ribbing pattern formed integrally with at least one
5 of said bottom wall and four sidewalls, said ribbing pattern
including at least one closed-shape rib an a plurality of ribs
integral with and radiating from said closed-shape rib.

11. A container, as claimed in claim 10, wherein
10 said closed~shape rib defines a circle. '

12. A container, as claimed in claim 10, wherein
said plurality of ribs include at least two straight parallel
ribs.

15.

13. A container comprising:

a bottom wall and four sidewalls extending upwardly
therefrom} '

a plurality of ribs extending vertically upward from

20 and integral with said bottom wall.

14. A container, as claimed in claim 13, further
comprising a plate positioned over said plurality of ribs.

25 ' 15. A container comprising:

a bottom wall and four sidewalls extending upwardly
therefrom, each sidewall having an upper edge, said upper edges
defining a container interior rim; '

a cap configured to fit over the upper edges of said

30 sidewalls, said cap having an upwardly convex upper surface
and having a ridge formed around the periphery thereof, said
ridge including at least one channel to permit fluid to pass
therethrough, said ridge defining a ridge interior rim.

35 " 16. A container, as claimed in claim 15, wherein
said bottom wall has a lower surface configured to fit within
either of said container interior rim or said ridge interior



surface, a plate can be positioned._on top of the ribbing._Preferably. the

base of the container is provided with nine points or regions of support,

ot orL"g, Syppor Lur“ﬂlmmm ﬁht rai “support region. o AN RIS 11
prOV|des for desired interfering with accomfoditi hg the *

forks of the forklif Preferably, the containers can be stacked
one upon the other, elther in collapsed 905|t|oned uncol | apsed position,
with or without a cap or top. Wen a cap or top is used, preferably the cap

or top hag,a, faRueY Q' p99P2153PS P Mnlidded containers can be stacked

and a plurality of lidded containers can be stacked.




the upper surface to avoid pooling of water. In one enbodinent, a rimis
formed in the upper surface of the cap or lid and, preferably, the rimis
provi ded with one or nmore channels to avoid pooling of water. The tops ok
lids can be configured to add on a small anobunt of height to the overal
stack, such as about 1/4 inch per container. Preferably, the lids include
detentes to grab the rimof the containeyg so as to avoid blowi ng off or

ot her unwant ed renoval . ' DETAI LED DESCRI PTI ON OF THE

DRAW NGS - Fig. 1is a perspective view of a sinplified formof one

embodi ment - accor di gy § 4 i B’ SRR AN WITR REDUCED DEFLECTION

ABSTRACT

A collapsible, foldable container with reduced deflection and increased strength
and convenience is provided. A door can be provided in the lower portion in one or
more of the sidewalls, opening upward and out'ward without unduly loading the door
hinges. A latch is provided to hold thé door in th¢ open configuration engageabie by
slamming open and disengaging by jerking close. In one embodiment, the base of the
container includes a plate having ribbing extending upwardly therefrom. When- a
smooth-bottomed surface is desired, a plate may be installed on top of the upwardly
extending ribbing. Ribbing on the bottom surface and/or sidewall surfaces can include
close-loop or circular ribs with integral ribbing extending radially therefrom.
Preferably, containers are configured so that they can be stacked, one upon the other,
either with or without a top lid. Preferably, the lid, w_hen provided, avoids pooling of
liquids such as rainwater by having a domed-shape and by providing channels in a
pmmMM$S%mmMmmmdeWMMmMmmmew
avoided by providing ribbing in regions éxtending from the center of the bottom of the

container towards peripheral portions, preferably corners.

il




Fig. 2is a partial cross-sectional view taken along line 2-2 of Fig. 1;
Fig. 3is a partial cross-sectional viewsinmlar to the viewof Fig. 2 but

showi ng the door in an open position; Fig.. 4 is a.end el evati ona
view of- a container having a door in the |ower portion of a sidewall
according to one enbodi nent of the invention, Figs. 5A-5D are
side-elevational, top plan, first end and Sﬁpbhd end views of a slamlatch
devi ce according to one enbodﬁﬂﬂﬂt of. the i nvention; Fig. 6is a

top plan view of a portion g
Fig. 7is atop plan viewo

‘ tgﬁ,d HL as it contacts a slam | atch;
a or

engaqu by a slam
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6. .
showi'ng the r
i'nvention;’

2/ 11

Fig. 8 is a top plan view of a base portion of a contai ner,
| bbi ng thereof, according to one enbodi nent of the present
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Fig. 9 is an end view of an’interior pl ate according to one enbodi nent of

the invention; 'Fig. 10 is a cross-sectional view, partially
expl , of first and second stacked containers with a lid for the bottom
container, taken along line 8-8 of Fig. 11, Fig. 11 is an
expl oded perspective view of first and second containers in a stacked
configuration and a |id provided for the | ower containers; Fig.
12 is a bottom perspective view of a S|nR5|f|ed cont ai ner according to one
enbodi nent of the invention; . 13 is an expl oded, partial view
of a contai ner ﬁﬁband one sidemall in a sinplified version according to
one enbodi nent 3FJL/g\|nvention; and :
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Fig. 14 is a perspective view of a container according to one enbodi nent of
the i nvention show ng ribbing of the container. DETAI LED
DESCRI PTI ONS OF THE PREFERRED EMBODI MENT As seen in Fig. 1, a-~
contai ner 12, according to one enbodi nent of the present invention,

i ncludes a base 14 to which are attached four sidewalls 16a, 16b, 16c, 16d.
A nunber of materials can be used to formthe.various conponents of

contai ners, discussed herein. Preferabl¥1a resin-based and/or structural
foammaterial is used, with parts being forned by injection nolding.
Preferably, the S|demalls 16a,

Tais-Sheet Has Been Reﬁaced
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16b, 16c, 16d are coupled to the base 14 by a plurality of hinges 18. A
nunber. of hinge configurations can be used, including those depicted in
comonl y-assigned U S. Patents 5,114,037 issued May 19, 1992 and 5, 199, 592
i ssued April 16, .1993, both of which are incorporated herein by reference.
In the enbodiment of Fig. 1, a first sidewall 16a, includes a door 20. The
door is positioned within an opening 22 formed within the first sidewal |
16a. The opening extends to the bottom edge of the sidewall 16a but does
not extend to
VAR

: Thls Sheet Has Been Re

L i



- 7 the top edge 24. The door 20 is coupled to the sidewall 16a by hinges

26a, 26b, configured so that the door 20 pivots fromthe closed position
l ying within the opening 22 about an axis near the top edge of the door®
outward and upward 28 to an open position 32 preferably fully sncovering

the opening 22 and with the door 20 substantially parallel to the sidewall
16a. This ' ' '
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configuration is particularly useful when the container 12 is used for

.containing bulk itens to facilitate rel ease or renoval of the bulk itens
fromthe container. One difficulty with providing a door 20 in the | ower

" portion 36 of the sidewall 16a, particularly when used for containing bul k
material, is-the stress placed on the interface between the sidewall 16a

and the door 20 and particularly the §?q?ss pl aced on t,he hinges 26a, 26b.

Accordi ngly, enbodi nents of the present invention incﬁd features to

reduce the stress placed on the hinges 36a, 26b. Angther problemwth

pl acing a door in the lower portion of tjhe sidewal}fis that the opening 22

I nterrupt: 2 = S on
t he soide _ ' rit-eoHit X 14 h+ia—t+Refide e 0 t,
LJ | I R 1l ] 1 LJ
\_..- . )

|0

| 5 o

14l

-l

1 xrﬁ'n 11
|}
|

] edd 1'

k'

= =01

1

74

3

. ’I“nis-Shéet Has Been RTlaced

IR




| at ches 38a, 38b are provided on the bottom edge of the door 20.
Preferably, the latch and the | atched position, extends downward and
couples into the base 14, preferably into the shear plate of the base, .
descri bed nore thoroughly below, to transmt outward | oad to the base 14,

- despite the absence of hinges 18 within the opening 22. In the depicted
enbodi nent, side |atches 42a, 42b can be used to further distribute the

| oad off of the top hinges 26a, 26b. A nunber of l|atch configurations can
be used, including that shown and described in U S. Patent 5,141, 037,

supr a. The | ower portion.door 20 can be provided in any or all of
the sidewal|s 16a, 16b, 16c, 16d. In ofdldnbodi ment, it is provided in two
opposed sidewal | s such as 16a and 16c.
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Al though in Fig. 3 the door 20 is shown as extendi ng sonewhat above the top
edge 24 of the sidewall 16a, in one enbodi nent, the door, in the open

position, will not extend above the upper edge 24 of the sidewall.
8
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Figs. 1 through 3 depict a sinplified version of the present invention for
pur poses of ease of description and understanding. Fig. 4 shows an end view
of a container with details of a door 420 and a sidewall 416, according to .
one enbodi nment of the present invention. The view of Fig. 4 also shows the
base 414, second and fourth sidewalls 416b, 416d. The first sidewall 416a
IS coupled to the base 414 by hi:nges 418a, 418b, 418c, 418d. Door hinges
426a, 426b coupl e the upper edgdipfi the door 420 to the sidewal | 416a.

Al t hough, in the enbodiment of Fig. 1, |atches 38a, 38b extend downward, in
the embodiment of Fig. 4, latches 42a, 42b, 42c, 42d extend laterally.
Simlar |atches 452a, 452b couple the first

1512

e —

. - N
as Been Re“laced

i



si-dewal | 416a to the second and third sidewal s 416b, 416d, as described,
for exanple, in U S Patent 5,114, 037. Ri bbing 454 provides sone anount of
rigidity to the sidewall 416a. Accordi ng to one enbodi nent, the
door 20 is held in the open position 32 by a |atch 512, such as that
depicted in Figs. 5A-5D. The latch 512 includes an arm portion 514 with
hi nge pins 516a, 516b coupl.:ed to one end of the arm514. At the other end
of the arm514 is a latch engagenent portion 516 |nclud|ng a canm ng
surface 518 and an engagenent surface 529714 ?n one enbodi nent, the hinging
pins 516a, 516b permt the latch 512 to be ocated on the door 416 such as
in a space 456 between ribs of the sidewall. In one enmbodi ment, holes 458a,
Hge plns 516a, 516b. In this way, the
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| at-ch3512 can be pivoted froma position with the arm514 substantially

paral | el

rotating the latch 512 about the axis defined by
approximately 90[err]. Engagenent of the hinge pins
548a, 548b is accommopdated by a sl ot  520¢)

| at chi ng or engaging position with the arm514 éfh15§hwdn
sidewal I 416a (out of the plane of the-paper, in “ﬂlmj '
a1

te the sidewal|l 416a, as shown in Fig. 4, for storagetoa

ced fromthe .
g. 4), by

' 516a, 516b
in the hol es

the arm 514 allow ng the pins

516a, 516b to be pinched together for fi!ti ng into the hol es whereupon they

pi voti ng

will resiliently spring back to lie Bhin the hol es 548a, 548b._The
hol d- open latch 512 includes wi ng portions 522a, 522b which facit;itate '
1160
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9¢« areund the hinges 516a, 516b, and al so provide sone degree of stiffness
to the-hinge end of the arm 514, facilitate pinching the hinges 516a, 516b
t oget her and provide a degree—ef--resi stance to bendlng of the arm 514.

‘Rei nforcing buRPsShea4fidpee
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524b al so add stiffness to the arm Wien the latch 512 is in the
operatikve or Iatchlng position, it will be positioned as shown in Fig. 5D.
As the . door 420 is noved*uewa#dmand outward and the;edge of the door

appr oaches the Whﬁgﬂe5gg e edge of the door will strike the camm ng
surface 518. Th| laced Fi'g. 6 which shows the edge or corner 612
of the door 420 mm ng surface 518. As the door 420 is noved
further in a d|re rds-the siggewal | 416a, the camm ng action of
t he door 420 upon the cannlng surface 518" Ccauses the arm 514 to flex
outward, as sh the phantomlines, 616 in Fig. 6. Wth continued
novenent 614, or 420 passes beyond the c ' surface 518 to be
engaged behin engagi ng surface 520. : :

616 ~
!
.' 3 ',_
~&L 614
i~
612” 420
FIG. 6.
8200
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Preferably, the engaglng surf-ace 520 is configured, so that in the latching
posi tion, +%he engaging surf ce 520 is at an angle 712 with respect to the
pl ane of the 9@&%&53 enbodlnent the angle 712 is between about
5[err] and 20[e about 8[err] The angle 712 is suff|C|entIy
smal | that thena“ﬂ din the desired posi tion 32 during nornal
use, nor nloadlng of the bulk material fromthe bin or container.
Fbwever "the angle 712 is sufficiently I@&ge t hat the door 420 can be

rel eased fromthe latch 512 by grasping the door 420 and sharply pulling
outward and downward, causing the armof the hold-open latch 512 to flex
outward 616-thus rel easing the door 420. ' In order to assist with
resisting deflection of the
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cont ai-ner, one enbodi mrent of the invention provides for ribbing which
ext ends upmard fromthe bottomsurface 812 of the base 814 of the
cont ai ner. Nhﬂy—pTEV‘ous 5 designs had ribbing which égxtended downward from

t he botton1s lﬁggwn r, in the enbodinent of Fig. 8, the r|bb|ng
814 extends erably is integrally formed with the bottom
plate 812 whic \ gral with the renalnder of the base portlon
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10 814. In order to prOV|de a snDoth I nner surface for the container, a
separate plate-816—not-integrael with the ribs 814, is placed on top of
the ribs 814. VV hqu wi'shing to be bound by any theory, it is believed |_
t hat Thi ndlng ribs provide a stronger, stiffer configuration,
for a )r - mass of ribbing than a downward extendi ng

config rily because the plastic materials from which these
contalners are preferably fornmed is betteg/7in conpre55|on than i n tension.

This permits a container to’
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achi eve the sane | oad capacity with fewer ribs and therefore |less material.
Furt hermore the configuration with upward extending ribs is, for nopst
configurations, easier to manufacturer than a downward-extending rib -
ﬁqg.l 9 is a plan view of the base 814 of the

P

st r uc IThis Sheet Has Been Replac

enbodi 1 IMI“H“P“M showi ng the configuration of ribbing 912 according to
one e resent invention. As seen in Fig.. 9, the ribbing
includes a central region with square oz fect angul ar-shaped ri bbing. Al so
shown in Fig. 9 are a plurality of clos é | oop, preferably, circular ribs
916. In the enbodi nent of Fig. 9, a nunber .of ribs 918a-918h radi ate away
fromthe circular rib 916. Preferably, the radiating ribs 918a-918h are
integrally-formed with a circular rib 916.
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and base

to define »rIAPSIBLE CONTAINER WITH REDUCED DEFLECTION

The present invention is directed to a container,
such as a box, with folding or collapsible sidewalls and in
particular to a container having reduced outward deflection and
reduced vertical sag. Cross-reference is made to commonly
assigned U.S. Patent Application No. 07/845,121, filed March 3,
1992, incorporated herein by reference.

BACKGROUND OF THE INVENTION

A number of containers having hinged or otherwise
collapsible sidewalls have been proposed, since collapsing
sidewalls provides the ability to reduce the volume required
for such containers during storage or initial shipment and, for
reusable containers, during return-shipment. Containers of
this type, however, have often been subject to certain problens
or deficiencies. In some configurations, there has been a
tendency of the containers to experience a vertical downward
deflection near the center of the sidewalls (or base) or "sag"
over time. This has been especially pronounced in certain
configurations designed for stackihg containers vertically one
on top of the other. Such sag makes it difficult to
efficiently pack containers into a limited space and
contributes to material fatigue, eventually leading to failure
of the container. Some previous devices have attempted to
diminish the sag effect by adding reinforcing beams across the
lower surface of the container. However, such beams have often
interfered with providing the capability of four-way forklift
entry since such beams typically run transverse to the path of
forks of a forklift along at least one direction of entry.

Another troublesome type of deflectlon has been
outward sidewall oeflecﬁion Use of the contalners to

' transport dense loads results in outward forces’ being applied

to the sidewalls and some amount of deflection often results.
This deflection interferes with efficient packing of containers
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peri pheral shoul der area 826. The shoul der area 826 has a size and shape-
to fit within the rim828 defined by the upper edges

2

into a confined space. In some applications, containers are
designed so that an integral number can be efficiently, (i.e.,
tightly, with no wasted space) packed into a larger vessel such
as the hold of a cargo ship, a trailer, an airplane, etc.
However, if the sidewalls of such containers have experienced
deflection and, for example, undergone "ballooning," such
containers will no longer pack correctly into such defined

. spaces. Furthermore, if containers are subject to sidewall
deflection, even if containers have been successfully packed
into a larger vessel, if sidewall deflegtion occurs after such
packing, the containers may become tightly jammed into the
1ar§er vessel and it may be difficult to extract such jammed
‘vessels. '

In some instances, containers are provided with a
removable top or 1id, e.g., to protect the contents of the
container during shipmént, storage, etc. Previous lid devices
have often been incompatible with container stacking such that
containers were designed to stack in an unlidded condition, or
to stack in a lidded condition, but not both. Previous lids
with a stacking capability were sometimes susceptible to
formation of pools if subjected to water, such as rainwater.
Many previous lids added a significant amount of height to the
container, particularly if the lids were configured to
accommodate stacking. A number of lid designs were useful for
storage but were subject to accidental loss during shipment,
e.g., by the force of wind acting on the lids. _

In some cases, it is desirable to provide one or more
doors within one of the collapsible sidewalls to facilitate
removal of the container contents. Previously, it has been
difficult to successfully locate a door in the lower portion of
a sidewall which is designed to swing outward and upward. The
design was particularly difficult when the container was
intended for bulk transport (i.e., transport of a large number
of discrete and loose or unrestrained items, e.g., loose bolts,
washers, etc.). 1In this application, a large amount of force
is applied to the door and it has been difficult to design such
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of the container, 820b bel ow. AIthoUgh t he shoul der 826 is depicted as

cont i nugus, the’ tdlas Beem Repliced so be di vi ded so as to define the
plurality of feet I ner 820. Wen a top 822 is to be
provi ded, e.g., - ainer 820b, the top is configured with a
flange 832 fitting around the outside circunference of the upper portion of
the container 820. In one enbodinent, to provide stiffness to the lid 822,
a plurality of ribs 834 are formed on the underside of the lid 822. In the

enbodi menta diepirctebati wililg subceswrdlly 8% Hzand tﬁ@eﬁbﬁtecwmtﬁﬁuer

rai mant or Faidgeo ot BeuR R atidh ' 5207 The v bs 834 hel p. mai ntain ¢ he

domed shape 836 of Previous devices have also been subject to deflection
of the bottom surface or floor of the container. Some previous
designs have provided for ribbing extending downward from the
flat floor surface of the container. However, previous devices
have required an excessive amount of ribbing to achieve
acceptable strength and stiffness contributing to additional

weight and cost of the container.

o g

. SUMMARY OF THE INVENTION

According to the present invention, a number of
features can be used to reduce or eliminate vertical sag in a
container. One feature is a particular reinforcement or
ribbing. pattern on the base portion of the container. The
ribbing pattern used on this embodiment includes a plurality of
ribbed regions extending from the central portion of the base
of the container radially outward and, preferably, includes
four regidns in an X-shape extending from the central area of
the baée to the corners of the base. In one embodiment,'there
is substantially no ribbing in the interstices between the arms
of the X-shaped structure.

Another feature which assists in reducing deflection
involves a hinging arrangement which allows the sidewall to be

 pivoted downward to a collapsed configuration. According to

this embodiment of the invention, when the sidewall is in an
upright configuration, there is an engagement between a lip
extending downward from the sidewall and a lip extending upward
from the rim of the base. The base lip is positioned outside -
the sidewall lip so that outward force on the sidewall is
transmitted to the base rim. Preferably, the sidewall 1lip and
the rim lip are substantially continuous along the entire span
of the lower edge of the sidewall. The hinging arrangement
between the sidewall and the rim is configured so that there
are no substantial interruptions of the sidewall lip and the
rim 1ip, even at the location of the hinges. This is believed
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the lid 822. Iﬁhgbﬁmgﬁgg@n cedlepicted in Fig. 8, the upper surface of the
lid,822 4 s provi rd-extendi ng ridge 836 positioned around the
peri phery of theD erably, the ridge 836 is configured to mate
with the | edge 8 bottom surface 834 and upper container 820a
fits within the area deflned by the ridge4836. Preferably, the ridge 836
has a pIurallt 0 chann | s, or ga ps 838a-838f so that rainwater or other

|i qui ds " foFﬂeEl Bt P B ?ﬁér?]? eyFPRCeRErabien ofitfqyges At Htxess to
drai n thropgbntse channel s 838a- 838f and off the lid 822. Preferably, the

to = contalner. suct cESFENEE CEPFEREE EFRELLy i chedsdiit Rt astiane

contai ner 880blves a rib pattern on the surface, preferably the out51de
surface of the sidewalls. In this embodiment, the ribbing
pattern includes one or more curved, closed-shape ribs,
preferably, circular ribs, with a plurality of linear ribs.
connecting to and radiating therefrom. This configuration is
believed to provide a higher stiffness and reduced deflection
of the sidewalls.

The present invention also includes a container
having a door in one or more of the sidewalls. 1In this
embodiment, the door is in the lower portion of the sidewall
and extends from the lower edge of the sidewall upward, but
without extending to the upper edge of the sidewall.
Preferably, the door is hinged so as to open upwardly and
outwardly and has one or more latches coupling the door in the
closed configuration, to the base of the container, preferably
to a shear plate structure in the base of the container. 1In
one embodiment, outward forces are transmitted by the door to
the base of the container.

In one embodiment, the door is held in the open
position by a slam latch which is configured to engage the door
when the door is slammed into the latch. Preferably, the door

- can be disengaged by suddenly pulling or jerking the door
outward and downward away from the slam latch. 1In one
embodiment, these features are achieved by the angular
configurations of a jamming surface and a retaining surface of
a slam latch and the resilient nature of the slam latch.

A further aspect of preventing unwanted deflection
includes the positioning. of ribs in the base of the container.
According to one embodiment, the base of the container has an
integral planar surface and ribbing attached or, preferably,
integral with the planar surface. The ribbing, in this
embodiment, extends upward from the planar surface, i.e., in a .
direction towards the interior of the container. When it is
desired that the container should have a flat interior bottom
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Preferably, the lids 822 contain detentes 846 fornmed in the inside surface
of the f.lange 832 for coupling to the container 820b to prevent or reduce
the tendency to be blown off the containers, e.g., during shipnent. A
recessed area 848 may be provided for accommodating a plate, e.g., for
furnishing a |l ogo or other identification3 As seen in Fig. 8, the
lid 822 adds only a snall anount 852 to, the_height of the stack,

cor r espondsWgLaeher al PYateocanebenpPerheidned enpectoRPEHrtReVEEPPENDOrti on of

the lid 828rgfRdrablly9Nenenbade et thaddbnta DRty 2H0pEoPidEd i pEReSniRet he
hei ght of a ¢ontainer-lid combination, . . )
points or regions of support, including support regions at the
four corners, support regions at the centers of the four sides
and a central support region. This configuration provides for
desired support without interfering with accommodating the
forks of the forklift. S
Preferably, the containers can be stacked one upon
~ the other, either in collapsed positioned, uncollapsed
position, with or without a cap or top. When a cap or top is
used, preferably the cap or top has a convex or dome shape on
the upper surface to avoid pooling of water. 1In one:
embodihent, a rinm is formed in the upper surface of the cap or
1id and, preferably, the rim_ighprovided with one or more
channels to avoid pooling of water. The tops or lids can be
configured to add on a small amount of height to the overall
stack, such as about 1/4 inch per container. Preferably, the
1lids include detentes to grab the rim of the containers so as
to avoid blowing off or other unwanted removal.

DETAILED DESCRIPTION OF THE DRAWINGS:

Fig. 1 is a perspective view of a simplified form of
one embodiment according to the present invention;

Fig. 2 is a partial cross-sectional view taken along
line 2-2 of Fig. 1:

Fig. 3 is a partial cross-sectional view similar to
the view of Fig. 2 but showing the door in an open position;

Fig. 4 is a end elevational view of ‘a container
having a door in the lower portion of a sidewall according to
one embodiment of the invention;

Figs. S5A-5D are side-elevational, top plan, first end
and second end views of .a slam latch device according to one
embodiment of the invention; ,

Fig. 6 is a top plan view of a portion of the door as
it contacts a slam latch; |

Fig. 7 is a top plan view of a door engaged by a slanm

latch; This is the replacement shest

Date: 2 S NOV 1996



12 As seen in Fig. 11, preferably, entryways 862a, 862b, 862c,
862d for- accommodating the forks of a forklift are provided in a plurality
of the vertical surfaces of the base 814 and preferably, in all four
surfaces of the base 814 so as to providesfor'four-may forklift entry.

Fig. 8 is a top plan view of a base portion of a

'contalner, showing the ribbing thereof, accordlng to one
embodiment of the present invention;

Fig. 9 is an end view of an interior plate according
to one embodiment of the invention;

Fig. 10 is a cross-sectional view, partially
exploded, of first and second stacked containers with a 1id for
the bottom container, taken along line 8-8 of Fig. 11;

Fig. 11 is an exploded perspective view of first and
second containers in a stacked configuration and a lid provided
for the lower containers;

Fig. 12 is a bottom perspective view of a simplified
container according to one embodiment of the invention:

Fig. 13 is an exploded, partial view of a container
rim and one sidewall in a simplified version according to one
embodiment of the invention; and

Fig. 14 is a perspective view of a container _
according to one embodiment of the invention showing ribbing of
the container.

DETAILED DESCRIPTIONS OF THE PREFERRED EMBODIMENT

~ As seen in Fig. 1, a container 12, according to one
embodiment of the present invention, includes a base 14 to
which are attached four sidewalls 16a, 16b, 16c, 16d. A
number of materials can be used to form the various components
of containers, discussed herein. Preferably, a resin-based
and/or structural foam material is used, with parts being
formed by injection molding. Preferably, the sidewalls 16a,
16b, 16c, 16d are coupled to the base 14 by a plurality of
hinges 18.- A number of hinge configurations can be used,
including those depicted in commonly-assigned U.S. Patents
5,114,037 issued May 19, 1992 and 5,199,592 issued April 186,
1993, both of which are incorporated herein by reference.

In the embodiment of Fig. 1, a first sidewall 16a,
includes a door 20. The door is positioned within an opening
22 formed within the first sidewall 16a. The opening extends
to the bottom edge'of the sidewall 16a but does not extend to
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Fig. 12 depicts a feature according to an enbodi nent of the invention, for
assisting in preventing deflection of the bottomsurface of a container.
Fig. 12 is an idealized or sinplified view of a container 1212 having a
bottom surface 1214 and a plurality of sidewalls extending upward therefrom
1216a, 1216b. Hexagonal ribbing 1218, i.e., ribbing defining a plurality of
general | y hexagonal or honeyconb-shaped cél|s extend downwardly from
portions of the bottom surface 1214. Not, all portions of the bottom surface

contai n t HEhdSQRRRFe r 2hbi nina 2480T | 30 the GRMRIed L Mwiiskiavalhe 63 B ng

is provi degi Qyes Pe£EN6B] E68F DJuRdd Osanthatt ShO\ o3P phidddss frerltne
11222c, 1222d extendi pg,fromt he cegﬁral regi on 1220 towards the corners of
t he comxﬂ?kﬁsq.JEPs#%€°?e 3Rd pithin the ‘opening 22 about an axis near

the top edge of the door outward and upward 28 to an open
position 32 preferably fully uncovering the opening 22 and with
the door 20 substantially parallel to the sidewall 16a. This
cohfiguration is particularly useful when the container 12 is
used for containing bulk items to facilitate release or removal
of the bulk items from the container. One difficulty with
providing a door 20 in the lower portion 36 of the sidewall
16a, particularly when used for containing bulk material, is
the stress placed on the interface between the sidewall 16a and
the door 20 and particularly thé stress placed on the hinges
26a, 26b. 'Accordingly, embodiments of the present invention
include features to reduce the stress placed on the hinges 26a,
26b. Another problem with placing a door in the lower portion
of the sidewall is that the opening 22 interrupts the couplings
such as the hinges 18 by which outward stress on the sidewall
16a is transmitted to the base 14. In the depicted embodiment,
latches 38a, 38b are provided on the bottom edge of the door
20. Preferably, the latch and the latched position, extends
downward and couples into the base 14, preferably into the
shear plate of the base, described more thoroughly below, to
transnit outward load to the base 14, despite the absence of
hinges 18 within the opening 22. In the depicted embodiment,
side latches 42a, 42b can be used to further distribute the
load off of the top hinges 26a, 26b. A number of latch
configurations can be used, including that shown and described
in U.S. Patent 5,141,037, supra.

The lower portion door 20 can be provided in any or
all of the sidewalls 16a, 16b, 16c, 16d. In one embodiment, it .
is provided in two opposed sidewalls such as 16a and 1l6c.

Although in Fig. 3 the door 20 is shown as extending somewhat
above the top edge 24 of the sidewall 16a, in one embodiment,
the ‘door, in the open position, will not extend above the upper
edge 24 of the sidewall.

This is the replacement shest

Date: '5 N 1995



Interstices 1224a, 1224b, 1224c, 1224d are free from hexagonal ribbing. In
t he, enbodi nent depicted in Fig. 12, the periphery of the bottom surface
1226 optionally contains hexagonal ribbing. The configuration of Fig. 12 is
provided in order to prevent or reduce the anount of sag devel oped in
containers and also to reduce the deflectgon of the bottom surface of the
container. Wthout wi shing to be bound by any theory, it is believed that

t he honeyconb-|ike XFigapell shroughra depictea simplifidd® version ot ransf er

i deve | 5 boessRE, SheBhBlod £0-TRUxpBRRE, BF 1east B ASEARELN S 00 o

t he cont ai nederstandange sBig.faoshbivg. an2end eiew stfipeccamrd inpr atitn does

not requirgepbagENERt a0hoBPaNB025hASS Lifewall 416, according to one
embodiment of the present invention. The view of Fig. 4 also
shows the base 414, second and fourth sidewalls 416b, 416d.
The first sidewall 4162 is coupled to the base 414 by hinges
418a, 418b, 418c, 418d. Door hinges 426a, 426b couple the
upper edge of the door 420 to the sidewall 416a. Although, in
the embodiment of Fig. 1, latches 38a, 38b extend downward, in
the embodiment of Fig. 4, latches 42a, 42b, 42c, 424 extend
laterally. Similar latches 452a, 452b couple the first . _
sidewall 4162 to the second and third sidewalls 416b, 416d, as
described, for example, in U.S. Patent 5,114,037. Ribbing 454
provides some amount of rigidity to the sidewall 416a.

According to one embodiment, the door 20 is held in

the open.position 32 by a latch 512, such as that depicted in
Figs. 5A-5D. The latch 512 includes an arm portion 514 with
hinge pins 516a, 516b coupled to one end of the arm 514. At
'the other end of the arm 514 is a latch engagement portion 516
including a camming surface 518 and an'engagement surface 520.
In one embodiment, the hinging piné 516a, 516b permit the latch
512 to be located on the door 416 such as in a space 456
between ribs of the sidewall. In one enbodiment, holes'458a,'
458b accommodate the hinge pins 516a, 516b. In this way, the
latch 512 can be pivoted from a position with the arm 514
substantially parallel to the sidewall 416a, as shown in Fig.
4, for storage to a latching or engaging position with the arm
514 extending outward from the sidewall 416a (out of the plane
of the paper, in the view of Fig. 4), by rotating the latch 512
about the axis defined by the hinge pins 516a, 516b
approximately 90°. Engagement of the hinge pins 516a, 516b in
the holes 548a, 548b is accommodated by a slot 520 in the arm:
514 allowing the pins 516a, 516b to be pinched together for
fitting into the holes whereupon they will resiliently spring
back to lie within the holes 548a, 548b. The hold-open latch
512 includes wing portions 522a, 522b which facilitate pivoting
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| ower surface and thus provides for a manner of avoiding sag w thout
interfering with a four-way forklift entry. - As depicted in Fig.
13, according to one enbodi nent of the invention, the base 1312 contains an
upstanding rimportion 1314. Preferably, the upstanding rimportion 1314
has an upwardly extending |ip 1316 definieg a shoulder 1318. In
around the hinges 516a, 516b, and also provide some degree of
stiffness to the hinge end of the arm 514, facilitate pinching
the hinges 516a, 516b together and provide a degree of
resistance to bending of the arm 514. Reinforcing bumps 524a,
524b also add stiffness to the arm.

When the latch 512 is in the operative or latching
position, it will be positicned as shown in Fig. 5D. As the
door 420 is moved upward and outward and the edge of the door
approaches the latch: 512, the edge of the door will strike the
bamming surface 518. This is depicted in Fig. 6 which shows

- the edge or corner 612 of the door 420 striking the camming

- surface 518. As the door 420 is moved further in a direction
614 towards the sidewall 416a, the camming action of the door
420 upon the camming surface 518 causes the arm 514 to flex
outward, as shown by the phantom lines, 616 in Fig. 6. With
continued movement 614, the door 420 passes beyond the canning
surface 518 to be engaged behind the engaging surface 520.
Preferably, the engaging surface 520 is configured, so that in
the latching position, the engaging surface 520 is at an angle
712 with respect to the plane of the door 714. 1In one
embodiment, the angle 712 is between about 5° and 2d°,
preferably, about 8°. The angle 712 is sufficiently small that
the door 420 is held in the desired position 32 during normal
use, i.e., normal unloading of the bulk material from the bin
or container. However, the angle 712 is sufficiently large
that the door 420 can be released from the latch 512 by
grasping the door 420 and sharply pulling ocutward and downward,
‘causing the arm of the hold-open latch 512 to flex outward 616
thus releasing the door 420. '

' In order to assist with resisting deflection of the
container, one embodiment of the invention pr&Vides for ribbing
vhich extends upward from the bottom surface 812 of the base
814 of the container. Many previous designs had ribbing which
extended downward from the bottom surface 812. However, in the
embodiment of Fig. 8, the ribbing 814 extends upward and,
preferably, is integrally formed with the bottom plate 812

which is also integral with the remainder of the base portion
This is the replacement sheset
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13 this enbodinment, the lip 1316 and shoul der 1318 are substantially
continupus around the periphery of the rim1314. Simlarly, the sidewalls
contain a downwardly extending lip 1322 configured to fit on the inside or
interior surface of the base rimlip 1316 and to continuously contact such
lip. In this way, outward | oading of theijgp dewall 1320 is transferred to
the base 1312. Preferably, the sidewall 1320 is connected to the

rim 1314 by, pl i abider ofo hhrgesde An Nétidsth oindéNgirface for the
contéiner; a sepatate plate 81€, not integra¥<ith the ribs
814, is placed on top of the ribs 814. Without wishing to be
bound by any theory, it is believed that the upward extending
ribs provide a stronger, stiffer configuration, for a given
amount or mass of ribbing than a downward extending
configuration, primarily because the plastic materials from
which these containers are preferably formed is better in
compression than in tension. This permits a container to
achieve the same load capacity with fewer ribs and therefore
less material. Furthermore, the configuration with upward
extending ribs is, for most configurations, easier to
manufacturer than a downward-extending rib structure.

Fig. 9 is a plan view of the base 814 of the
embodiment in Fig. 8, showing the configuration of ribbing 912
according to one embodiment of the present invention. As seen
in Fig. 9, the ribbing includes a central region with square or
rectangular-shaped ribbing. Also shown in Fig. 9 arela
plurality of closed-loop, preferably, circular ribs 916. 1In
the embodiment of Fig. 9, a number of ribs 918a-918h radiate
away from the circular rib 916. Preferably, the'radiating ribs
918a-918h are integrally-formed with a circular rib 916.

Fig. 10 is a detailed cross-section view of a plate
816 for covering the ribs 814. 1In the embodiment of Fig. 10,
one edge of the rib contains tabs 1012 for insertion in
corresponding slots 920 of the base. Other edges contain a
plurality of downwardly extending cammed tabs 1014a-1014f for
resiliently latching into openings 922a-922f of the base 814.

As shown in Figs. 8 and 11, according to one
embodiment, the containers 820a, 820b can be stacked, one on
top of the other, either with or without a top or 1id 822
placed over one or more of the containers. To provide for
stable stacking in the absence of lids 822, the lowermost
surface 824 of the base 814 is recessed inwardly from the
vertical planes defined by the sidewalls and base to define a
peripheral shoulder area 826. The shoulder area 826 has a size
and shape to fit within the rim 828 defined by the upper edges
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configurations can be used, including those described in U S. Patents
5,114,037, and 5,199,592, supra. Preferably, the hinges can be coupled to
the sidewall 1320 and rim 1314 w thout requiring substantial
discontinuities in the lips 1316, 1322. By avoiding substanti al

di scontinuity in the lips 1316, 1322, it is believed that concentration of
force or stress is avoided resulting in &ﬁduction of deflection and a | ower
failure rate. Al though the enbodi ment depicted in Fig. 13 is a sinplified

i and | b RIS 1678 heldr ™) S end BRTSHEATae e 4w 1 he
crenel at ediem.aked a&s depitinupus, ki showlders comidoad sendpes Aiyd dsgh so
suDra. - a5 to ad¥HdAnEPRGaPity Nor | fMANtd O nhichtaAdr igirs to
When a top 822 is to be provided, e.g., over lower
container 820b, the top is configured with a flange 832 fitting .
around the outside circumference of the upper portion of the
- container 820. In one embodiment, to provide stiffness to the
1id 822, a plurality of ribs 834 are formed on the underside of
the 1id 822. 1In the embodiment depicted in Fig. 8, the 1lid 822
has a somewhat convex or domed-shape 836. This provides for
draining away of liquids such as rainwater, towards the edge of
the 1id 822. The ribs 834 help maintain the domed shape 836 of
the 1id 822. In the embodiment depicted in Fig. 8, the upper
surface of the 1id 822 is provided with a upward-extending
ridge 836 positioned around the periphery of the 1lid 822.
Preferably, the ridge 836 is configured to mate with the ledge
826 so that the bottom surface 834 and upper container 820a
fits within the area defined by the ridge 836. Preferably, the
ridge 836 has a plurality of channels or gaps 838a-838f so that
rainwater or other liquids formed on top of the lid will not
pool, but will be allowed to drain through the channels 838a-
838f and off the 1id 822. Preferably, the lids 822 include a
eyelet 842 for securing, e.g., via padlock, the lid 822 to a
container, such as to a corresponding eyelet 844 formed on the
container 820b.
Preferably, the lids 822 contain detentes 846 formed
- in the inside surface of the flange 832 for coupling to the
container 820b to prevent or reduce the tendency to be blown
off the containers, e.g., during shipment. A recessed area 848
-may be provided for accommodating a plate, e.g., for furnishing-
a logo or other identification. |
As seen in Fig. 8, the 1id 822 adds only a small
amount 852 to the height of the stack, corresponding generally,
to the thickness of the web or covering portion of the lid 822
and, in one embodiment, adding only about 0.25 inches to the
height of a container-lid combination.
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reduction in deflection is the rib patterns provided in the container,
particularly the rib patterns provided on the surfaces, such as the
exterior surfaces, of the sidewalls. Fig. 14 depicts a sidewall pattern
including a plurality of closed-path, preferably circular ribs 1412a-1412f.
In the enbodinment of Fig. 12, the circul gk ribs 1412-1412f are integrally
formed with a plurality of linear ribs extending or radiating therefrom As

seen in Fig. 14, in gnes&dforh nery , pj Ir_qe@g ends
through the circular rib, bisect]j n tehe errbodl rrer#‘) §1E I—ﬁsrjablﬁ(%hﬁ
linear ri 526 e &35 FRF iaRPTINR ke A1 @ fomd ifit k&rtehe

circul ar rpdevigedidirata tﬁhrﬂi&fﬁ&ﬁf ltﬂ'@ ‘fﬁrﬂi&]gr%dgs R AL IpddPS
with one aé]IOt haer{d p-;heefepra%/f Oinn OJIICIJJ.oCuurl' asrurfaces of the base 8l4 so as
to provide for four-way forklift entry.

Fig. 12 depicts a feature according to an embodiment
of the invention, for assisting in prevénting deflection of the
bottom surface of a container. Fig. 12 is an idealized or
simplified view of a container 1212 having a bottom surface
1214 and a plurality of sidewalls extending upward therefrom
1216a, 1216b. Hexagonal ribbing 1218, i.e., ribbing defining a
plurality of generally hexagonal or honeycomb-shaped cells
extend downwardly from portions of the bottom surface 1214.

Not all portions of the bottom surface contain the hexagonal
ribbing 1218. In the depicted embodiment, the ribbing is
provided over a central region 1220 and also over arms 1222a,
1222b, 1222c, 1222d extending from the central region 1220
towards the corners of the container 1212. The regions or
interstices 1224a, 1224b, 1224c, 12244 are free from hexagonal
ribbing. In the embodiment depicted in Fig. 12, the periphery
of the bottom surface 1226 optionally contains hexagonal
ribbing. The configuration of Fig. 12 is provided in order to
prevent or reduce the amount of sag developed in containers and
also to reduce the deflection of the bottom surface of the
container. Without wishing to be bound by any theory, it is
believed that the honeycomb-like X-shaped structure depicted in
Fig. 12 tends to transfer load from the center area 1220 and,
possibly, from the centers of the sidewalls 1216a, 1216b
towards the corners 1232a, 1232b, 1232c, 12324 of the
container. As can be seen from Fig. 12, the X-shaped
configuration does not require placement of beams acfoss the
lower surface and thus provides for a manner of avoiding sag
without interfering with a four-way forklift entry.

As depicted in Fig. 13, according to one embodiment
of the invention, the base 1312 contains an upstanding rim
portion 1314. Preferably, the upstanding rim portiéﬁ 1314 has
an upwardly extending lip 1316 deflnlng a shoulder 1318. 1In
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and intersecting integral radial ribs is bel i eved to provi de a high
stiffness and reduced defl ection. . 14
In light of the above description, a nunber of

13

this embodiment, the lip 1316 and shoulder 1318 are
substantially cohtinuous around the periphery of the rim 1314.
similariy, the sidewalls contain a downwardly extending lip
1322 configured to fit on the inside or interior surface of the
base rim lip 1316 and to continuously contact such lip. 1In
this way, outward loading of the sidewall 1320 is transferred
to the base 1312. _

Preferably, the sidewall 1320 is connected to the rim
1314 by a plurality of hinges. A number of hinge
configurations can be used, including those described in U.S.
Patents 5,114,037, and 5,199,592, supra. Preferably, the.
hinges can be coupled to the sidewall 1320 and rim 1314 without
requiring substantial discontinuities in the lips 1316, 1322.
By avoiding substantial discontinuity in the lips 1316, 1322,
it is believed that concentration of force or stress is avoided
resulting in reduction of deflection and a2 lower failure rate.
Although the enbodiment depicted in Fig. 13 is a simplified
embodiment showing substantially linear lips, in some
~configurations the rim and lower poftion of the sidewall 1320
will be convoluted or crenelated, e.g., as depicted in U.S.
Patent 5,114,037 and 5,199,592, supra. '

_ Another aspect of the invention which contributes to
reduction in deflection is the rib patterns provided in the
container, particularly the rib patterns provided on the
surfaces, such as the exterior surfaces, of the sidewalls.

Fig. 14 depicts a sidewall pattern including a plurality of
closed-path, preferably circular ribs 1412a-1412f. 1In the
embodiment of Fig. 12, the circular ribs 1412-1412f are
integrally formed with a plurality of linear ribs extending or
radiating therefrom. As seen in Fig. 14, in one embodiment, at
least one of the linear ribs extends through the circular rib,
bisecting it. In the embodiment of Fig. 14, the linear ribs
are grouped into three groups of parallel ribs with the
circular ribs lying at the intérsections of the groups of
parallel ribs with one another. The provision of circular fibs
and intersecting integral radial ribs is believed to provide a

 high stiffness and reduced deflection. . ... replacement sheet
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advant ages of the present invention can be see. The present invention
provi-des for a reduction in sagging and/or deflection, preferably while
retaining the ability to accomodate four-way forklift entry. The present

i nvention provides for an upmard-smﬁngin%1door in the | ower portion of at

| east one sidewal |, particularly for use i% connection with bul k naterials.

Preferably, the door_is, caonfigured to relieve outward force on the door
hi nges. The door is H?e*’eﬁhfbl‘gyp&b i%%%lvﬁﬁ‘??ws%r’sﬁ’%ﬂrﬁ’l'atacﬁ“’é'lﬁﬁq ed to
pernmit "t headwanitdgedeofetite i prédentdpinvennioyucat il dee.s|l @aNE rdderigai nst

the o osedt BUETElSh TROTHTeS For SrrentetB0h ol St atih per i ght
can be achiefkectiomg prédéeraplyiwhiketretimining the ability to
: accommodate four-way forklift entry. The present invention

provides for an upward-swinging door in the lower portion of at
least one sidewall, particularly for use in connection with
bulk materials. Preferably, the door is configured to relieve
outward force on the door hinges. The door is preferably
provided with a slam latch configured to permit the door to be
held in the open configurétion by slamming it against the latch
and to disengage the latch by rapidly pulling the door towards
the closed position. A container which provides greater
strength per weight can be achieved using ribbing which extends
upwardly from the bottom or shear plate with a separate non-
integral cover plate over the ribs, if desired. Container 1lids
are provided Vith features for preventing pooling of water or
other liquids, including a dome-shape and channels for
drainage. The lids preferably avoid blowing off or other
unwanted detachment such as by including detentes and/or
padlock facilities.

A nunber of variations and modifications of the
invention can be used. For example, it is possible to use some
aspects of the invention without using other aspects. For
example, a container which included an upward-swinging door in
the bottom portion but did not contain the ribbing pattern with
circular ribs would be operable. A container which included a
rib extending upwardly on a bottom plate but did not provide X-
shaped load-transfer bottom ribbing would be bperable.- The .
upward swinging or bulk door could be provided in one, two,
three or all four sides of a four-walled container, and could
be provided, for example, without side latches 42a, 42b. A
hold-open latch could be provided which did not have a jerk-
release feature and/or which did not pivot outward from a
storage position to an active position. Other means of
attaching the bottom plate 816 to the base could be used

including screws, bolts, adhesives, ultrasonic welding and the
This is the replacement sheet
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upwardly fromthe bottomor shear plate with a separate non- integral cover
pl at:e over the ribs, if desired. Container |lids are provided with features
for preventing pooling of water or other liquids, including a done-shape
and channel s for drainage. The lids preferably avoid bl ow ng off or other
unwant ed detachnment such as by including detentes and/or padl ock
facilities. A nunber of variatiths and nodifications of the

[ [ For bl f
the 1 nvent Fohen t HAE oGS of hEP T pEaRnERS, e anBra. CErEEnERFRor whi oh
i ncl uded aociwpudad; smpogudgngoovaln_ehklprCBh1panﬂlbnebhikdld not contain
the ribbing pattern yitfoGhhCPhar apbPectibl REsOBELAPhEscA1BLR! S NGhy Bk Ch

i ncl uded a _ .
a preferred embodiment and certain variations and

modifications, other variations and modifications can also be
used, the invention being defined by the following claims.
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rib extending upwardly on a bottom plate but did not prOV|de X- shaped

| oad-transfer bottomribbing woul d be operabl'e. The upmaru SWgHg—of

bul k door could be provided in one, two, three or al
four-wal | ed container, and could be provided, for exarrpl l ﬁﬂm "sIEjH!Il
| at ches 42a, 42b. A hol d- open | atch coul déebe provi ded wh

jerk- release feature and/or which did not pivot outward from a storage
position tWHAD ISICIAIMED XS:0n. Ot her neans of attaching the bottom pl ate
816 to the base could be used including screws, bolts, adhesives,

ul trasonic welding and the
1. A collapsible container usable for holding bulk

material, comprising:

a base having a plurality of linear edges:;

a plurality of sidewalls, each having a lower edge,
and an opposite upper edge and coupled to one of said linear
edges along said lower edge so as to be movable between an
upright position and a collapsed position, at least a first of
said plurality of sidewalls having an opening formed in the
lower portion thereof, said opening extending to said lower
edge, without extending to said upper edge, said opening having
a top edge, two side edges, and a bottom edge;

a door, substantially defining a plane, configured to
fit substantially within said opening and pivotally connected

- to said top edge of said opening so as to permit pivoting from
a closed conflguratlon, outward and upward toward an open
conflguratlon, and

a latch, configured to couple said door to said base
in said closed configuration. '

2. A collapsible container, as claimed in claim 1,
further comprising a latch coupling said door to one of said
side edges of said opening.

3. A collapsible container, as claimed in claim 1,
wherein said door, in said open configuration is positioned
above said opening, substantially parallel with said first
sidewall. |

4. A collapsible container, as claimed in claim 1,
further comprising a hold-open latch configured to hold said
door in said open configuration. '

5. A collapsible container, as claimed in claim 4,
wherein said hold-open latch includes a retaining surface,
contacting and holding said door in said open position and a

This is the replacement sheét
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15 like. dosed Ioop ri bbing can have a shaped other‘than—trfcular -—

i ncl udi.ng 0%1 Shee acedand t he |ike.
appl i cation bed by way of a preferred e @ i HMtal n
vari ations a s, ot her variations and nod

be 17

canming surface configured to permit engagement of said
retaining surface with said door by slamming said door against
said camming surface.

6. A collapsible container, as claimed in claim 5,
wherein said retaining surface is sloped with respect to said
plane of said door to permit said door to be disengaged from
said hold-open latch by pulling said door outward and downward.

7. A collapsible container, as claimed in clain 4,
wherein said hold-open latch is pivotable between an operating
configuration extending outward from said first sidewall, and a
stored configuration, w1thout extendlng outward from said first
sidewall.

8. A container conmprising:

a2 bottom wall and four sidewalls extending upwardly
therefrom;

rlbblng extending vertically from, and integral with,
said bottom wall in a plurality of regions of said bottom wall,
said plurality of regions including a central region of said
bottom wall and regions extending continuously from said
central region to said four corners of said bottom wall;

wherein a plurality of areas of said bottom wall
between said plurality of regions are free from said ribbing.

9. A container comprising:

a bottom wall having an upward-extending rim defining
four rim edges, each rim edge having a substantially continuous:
upwardly-extending lip;

four sidewalls, each pivotally connected to one of
said rim edges to permit movement from a collapsed
configuration to an upright configuration, each having a lower
sidewall edge, each lower sidewall edge having a substantially
continuous downwardly-extending lip configured to contact and
to be inwardly-positioned with respect to the corresponding

upwardly-extending lip. _
P .Y _ 9 p This is the replacement sheét
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used, thelrmﬁsrg},begg ﬁreflned by the follow ng clains.

by sl anmi ng smmlﬂm” said caming surface.
y TP AR

10. A container comprising:

a bottom wall and four sidewalls extending upwardly
therefrom: '

a ribbing pattern formed integrally with at least one
of said bottom wall and four sidewalls, said ribbing péttern
including at least one closed-shape rib an a plurality of ribs
integral with and radiating from said closed-shape rib.

11. A container, as claimed in claim 10, wherein
said closed-shape rib defines a circle.

12. A container, as claimed in claim 10, wherein
said plurality of ribs include at least two straight parallel
ribs.

- 13. A container comprising:
a bottom wall and four sidewalls extending upwardly
therefrom; |
a plurality of ribs extending vertically upward from
and integral with said bottom wall.

14. 2 container, as claimed in claim 13, further
comprising a plate positioned over said plurality of ribs.

15. A container comprising:

a bottom wall and four sidewalls extending upwardly
therefrom, each sidewall having an upper edge, said upper'edges
defining a container interior rim; '

a cap configured to fit over the upper edges of said
sidewalls, said cap having an upwardly convex upper surface
and having a ridge formed around the periphery thereof, said
ridge including at least one channel to permit £luid to pass
therethrough, said ridge defining a ridge interior rim.

16. A container, as claimed in claim 15, wherein
said bottom wall has a lower surface configured to fit within
either of said container interior rim or said ridge interior
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6. A col |l apsible container, as clained in claim5, wherein said
retaining surface is sloped with respect to said plane of

hol d- open | at th by pul i ng sai d door outuard and dovewadAIMNUMAIN NI
col | apsi bl e container, as clainmed in C|alf§4 wher ei n sai*d fiol H- ober: Idtch

rim wherein a plurality of unlidded containers can be stacked
and a plurality of lidded containers can be stacked. '
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i s pivotable between an operating configuration extending outward fromsaid

first stdewal |, and a-stored conf I guration, w thout extending
outward fromsaid first sidewall. 8. A col | apsi bl e
container as clainmed in claim1 conprising: ri bbi ng

extending vertically from and integral with, said base in a plurality of
regions of said base, said plurality of r20gions including a central region
of said base and regi ons extending continuously fromsaid
central region to said four corners of said base;

COLLAPSIBLE CONTAINER WITH REDUCED DEFLECTION
ABSTRACT

A éollapsible, foldable container with reduced deflection and increased strength
-and convenience is provided. A door can be prdvided in the lower portion in one or
more of the sidewalls, opening uéward and outward without unduly loading the door
hinges. A latch is providéd to hold the door in the open configuration engageable by
- slamming open and disengaging by jerking close. In one embodiment, the base of the
container includes a plate having ribbing extending upwardly therefrom. When a
smooth-bottomed surface is desired, a plate may be installed on top of the upwardly
extending ribbing. Ribbing on the bottom surface and/or sidewall surfaces can include
close-loop or circular ribs with integral ribbing extending radially therefrom.
‘Preferably, containers are configured so that they can be stacked, one upon the other,
either with or without a top lid. Preferably, the lid, when provided, avoids pooling of
liquids such as rainwater by ﬁaving a domed-shape and by providing channels in a
_peripheral ridge. Sagging in the components of the container can be at least partially
avoided by providing ribbing in regions extending from the center of the bottom of the

container towards peripheral portions, preferably corners.

__E_": e : & B . o K
Figure 1 ' S

‘This Sheet Has Been R This'is the replacement shest
.

lllllllHIIIIHHIIIHIII e 200 =



wher ei n ad)b%mpm HEEES of $Gi d pase betMeeaw_d_m_uLaLLLy @f""l"é(ﬁ’ons
col | apsii{b b C&Sﬁ{%l nePaged -} to pagedi.k c| ai m 8, Thig
def i nes ‘r*E’ﬁ"ﬁF‘gﬁsg/ Bagedenetoapagedhexalongs - sh'a-
sai d - plurality of regions conprises four reglons in an
X- shape| DATE OF RECEIPT. A/

are freg rorﬁosﬂiigfdn bb| ng.
b
10. / AAPSFSE bi epagsdt.ai wepaged .cl af ned i n cl m 9, wherein

camnﬁng surface configured to permit engagement of said retaining surface with said door

by slamming said door against said camming surface.

6. A collapsible container, as claimed in claim 5, wherein said retaining
surface is sloped with respect to said plane of said door to permit said door to be

disengaged from said hold-open latch by pulling said door outward and downward.

7. A collapsible container, as claimed in claim 4, wherein said hold-open latch
is pivotable between an operating configuration extending outward from said first sidewall,

and a stored configuration, without extending outward from said first sidewall.

8. A collapsible container as claimed in claim 1 comprising:

ribbing extending vertically from, and integral with, said base in a plurality of
regions of said base, said plurality of regions including a centfal region of said base and
regions extending continuously from said central region to said four corners of said base;

wherein a plurality of areas of said base between said plurality of regions are free

from said ribbing.

9. A collapsible container as claimed in claim 1 comprising:

an upward-extending rim defining four said linear edges, each linear edge having
a substantially continuous upwardly-extending lip;

four said sidewalls, each pivotally connected to one of said linear edges to permit

movement from a collapsed configuration to an upright configuration,

| [
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This is the repl acenent sheet 11. A col | apsi bl e cont ai ner
as claimed in claim1 conprising:
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each lower edge of said sidewalls having a substantially continuous downwardly-

extending lip configured to contact and to be inwardly-positioned with respect to the

corresponding upwardly-extending lip.

10. A collapsible container as claimed in claim 1 further comprising:
a ribbing pattern formed integrally with at least one of said base and sidewalls, said
ribbing pattern including at least one closed-shape rib and a plurality of ribs integral with

and radiating from said closed-shape rib.

11. A collapsible container, as claimed in claim 10, wherein said closed-shape

rib defines a circle.

12. A collapsible container, as claimed in claim 10, wherein said plurality of

ribs include at least two straight parallel ribs.

13. A collapsible container, as claimed in claim 1 comprising:
a bottom wall and four sidewalls extending upwardly therefrom;

a plurality of ribs extending vertically upward from and integral with said base.

14. A collapsible container, as claimed in claim 13, further comprising a plate

positioned over said plurality of ribs.
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"an upwar d- ext endingri-m-defining four said |inear edges, each | i near edge

havi ng a subst ajykgs conti nuous upwardl y-extendi ng |ip; four
sai d sidewalls, gmmn Hm,mmnnected to one of spy S : Jes to
permit movenent fr ; configygation to gn uﬁr RERT HAS BEEN

configuration, each” | dwer edge of said siddual | s REBLAQF a
substantially conti nuous downwardly- extending lip configu

and to be inwardly-positioned with respect to the

act

15. A collapsible container as claimed in claim 1 further comprising:

four said sidewalls extending upwardly from séid base when in the upright position,
said upper edges of said sidewalls defining a container interior rim;

a'cap configured to fit over the upper edges of said sidewalls, said cap having an
upwardly convex upper surface and having a r'icige forméd aroﬁnd the periphery thereof,
said ridge including at least one channel to permit fluid to pass therethrough, said ridge

defining a ridge interior rim.

16. A collapsible container, as claimed in claim 15, wherein said base has a
lower surface configured to fit within either of said container interior rim or said ridge
interior rim wherein a plurality of unlidded containers can be stacked and a plurality of

lidded containers can be stacked.
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correspondi ng upwardly-extending |inp. 12. A col | apsi bl e
container as clained in claim1 further conprising: ~a ribbing
pattern fornmed integrally with at | east one of said base and sidewalls,
said ribbing pattern including at |eastypne cl osed-shape rib and a
plurality of ribs integral with and radiating fromsaid cl osed-shape rib.

COLLAPSIBLE :CONTAINER WITH REDUCED DEFLECTION
ABSTRACT

A collapsible, foldable container with reduced deflection and increased strength
and convenience is provided. A door can be providled in the lower portion in one or
more of the sidewalls, opening upward and outward without unduly loading the door
hinges. A latch is provided to hold the door in the open configuration engageable by
slamming open and disengaging by jerking close. In one embodiment, the base of the
container includes a plate having ribbing extending upwardly therefrom. When a
smooth-bottomed surface is desired, a plate may be installed on top of the upwardly
extending ribbing. Ribbing on the bottom surface and/or sidewall surfaces can include
close-loop or circular ribs with integral ribbing extending radially therefrom.
Preferably, containers are configured so that they can be stacked, one upon the other,
either with or without a top lid. Preferably, the lid, when provided, avoids pooling of
liquids such as rainwater by having a domed-shape and by providing channels in a
peripheral ridge. Sagging i.n the components of the container can be at least partially
avoided by providing ribbing in regions extending from the center of the bottom of the

container towards peripheral portions, preferably corners.
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a bbttom wal | and four sidewalls extending upwardly therefrom a
plurality of ribs extending vertlcally upward fromand integral with said

base. This is the replacenent sheet
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16. A col l apsi bl e container, as clainmed in claim215, further conprising
a plate positioned over said plurality of ribs. 17. A

col | apsi bl e container as clainmed in claim1 further conprising: '

four said sidewal |l s extending upwardly from said base when in the upright
posi tion, sai d upper edges of said sjgewal s defining a container -
interior rim
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a cap configured to fit over the upper edges of said sidewalls, said cap
havi ng an upwar dly convex upper surface and having a ridge forned around
t he peri phery thereof, said ridge including at | east one channel to
permt fluid to pass therethrough, said ridge defining a ridge interior
rim 18. A col | apsi bl e cog}?iner, as clainmed in claim 17,
wherein said base has a | oner surfac onfigured to fit wthin either of
said container interior rimor said ridge -
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interior rimwherein a plurality of unlidded containers can be stacked and

a plurality of | i dded cont ai ners can be stacked.
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15. A col |l apsible container as clainmed in claim1 further conprising:
four said sidewalls extending upwardly from said base when in the upright
position, said upper edges of said sidewalls defining a container interior
rim a cap configured to fit over the upper edges of said
sidewal | s, said cap having an upwardly convex upper surface and having a

ri dge forned around the periphery ther&drf,
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sai d ridge including at |east.one.channel_to pernit fluid to pass amse4 ¥
t heret hrough, said ridge * dlef | (RERE.ACEMENR SHEEFS| or SGi m 16

cdl | apsi bl e contai ner, as clai#nBstriptionaipageaB;*%heagsd=sa{d base has a

| ower surface configured to il Clim@)n eipagel...oto paged .conjai ner interior
rimor said ridge interior jilnDsiveing(sh :pagddir.ato pyged...unli dded contai ners
can be stacked and a pluralilt Y] &bstradtdde pageint. atopagedcan pbe stacked.
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a door that will s 'without
failure or undue deflection.

Previous devices have also been subject to deflection
of the bottom surface or floor of the container. Some previous
designs have provided for ribbing extending downward from the
flat floor surface of the container. However, previous devices
have required an excessive amount of ribbing to achieve
acceptable strength and stiffness contributing to additional

weight and cost of the container.

SUMMARY OF THE INVENTION
In accordance with present invention, there is provided
a collapsible container usable for holding bulk
material, comprising:

a base having a plurality of linear edges;

a plurality of sidewalls, each having a lower edge,
and an opposite upper edge and coupled to one of said linear
edges along said lower edge so as to be movable between an
upright position and a collapsed position, at least a first of
said plurality of sidewalls having an opening formed in the
lower portion thereof, said opening extending to said lower
edge, without extending to said upper edge, said opening having
a top edge, two side edges, and a bottom edge;

a door, substantially defining a plane, configured to
fit substantially within said opening and pivotally connected
to said top edgs of said opening so as to permit pivoting frea
a closed configuration, outward and upward toward an open
configuration; and

| a latch, configured to couple said door to said base '
in said closed configuration. |

Typically, the latch couples the door in the
closed configuration, to the base of the container, preferably
to a shear plate strucﬁure in the base of the container. 1In
one embodiment, outward forces are transmitted by the door to

the base of the container.
| | This is the replacement sheet
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In one embodiment, the door is held in the open
'position by a slam latch which is configured to engage the doox
when the door is slammed into the latch. Preferably, the door
can be disengaged by suddenly pulling or jerking the door
outward and downward away from the slan latch. In one
embodiment, these features are achieved by the angular
configurations of a jamming surface and a retaining surface of
"a slam latch and the resilient nature of the slam latch.

In addition, a number of
features can be used to reduce or eliminate vertical sag in a

container. One feature is a particular reinforcement or
ribbing pattern on the base portion of the container. The
ribbing pattern used on this embodiment includes a plurality of
ribbed regions extending from the central -portion of the base
of the container radially outward and, preferably, includes
four regions in an X-shape extending from the central area of
the base to the corners of the base. In one embodiment, there
is substantially no ribbing in the interstices between the arms
of the X-shaped structure.

-Another feature which assists in reducing deflection
involves a hinging arrangement which allows the sidewall to be
pivoted downward to a collapsed configuration. According to
this embodiment of the invention, when the sidewall is in an
upright configuration, there is an engagement between a lip
extending downward from the sidewall and a lip extending upward
from the rin of thé base. The base lip is positioned outside
the sidewall lip so that outward force on the sidewall is
transnitted to the base rim. Preferably, the sidewall 1lip and
the rim lip ‘are substantially continuous along the entire span
of the lower edge of the sidewall. The hinging arrangement
between the sidewall and the rim is configured so that there
are no substantial interruptions of the sidewall lip and the
rim lip, even at the location of the hinges. This is believed
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to avoid an undesirable concentration of forces at stress
points.

A further feature useful in reducing deflection
involves a rib pattern on the surface, preferably the outside
surface of the sidewalls. In this ewbodiment, the ribbing
pattern includes one or more curved, closed-shape ribs,
preferably, circular ribs, with a plurality of linear ribs
connecting to and radiating therefrom. This configuration is
believed to provide a higher stiffness and reduced deflection
of the sidewalls.

A further feature for reducing unwanted deflection
includes the positioning of ribs in the base of the container.
According to one embodiment, the base of the container has an
integral planar surface and ribbing attached or, preferably, |
integral with the planar surface. The ribbing, in this
embodiment, extends upward from the planar surface, i.e., in a
direction towards the interior of the container. When it is
desired that the container should have a flat interior bottonm
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- camming surfzce coniigurad B‘%Qﬁ%&ﬁ'ﬂ :31"33@;-5;3-;5392 51

fzce with said door

by slamming said door against said camming surfzce.

6. A collapsible container, as claimed ia claim 5, wherein said retaining
surface is sloped with respect to said plane of ‘said door to permit said door to be

disengaged from said hold-open latch by pulling said door outward and downward.

7. Acollzpsible container, as claimed in claim 4, wherein said hold-open latch

is pivotable between 2n operating configuration extending outward from said first sidewall,

- and a stored configuration, without extending outward from said first sidewall,

o 8 A collapﬁb]e container- as claimed in Eléim 1'c.o-mp'r.'is-ing-:'
ribbing extending vertically from, and integrzl with, s2id base in a plurality of
regions of said base, said piurality of regions including a central region of said base 2nd
-regions extending continuously from said centrzl region to said four corners of said base;
wherein a p!uralily of areas of sa2id base between szid plurality of regions are free
from said ribbing.
9. A collzpsible container as claimed in clzim 8, wherein said ribBing

defines a plurelity of generally hexagonal-shaped cells.

10. A co]lapsible'conlainer as claimed in clzim 8 or claim 9, wherein said

plurality of regions comprises four regions in an X-shepe.
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11, A collapsible container as claimed in clzim 1 comprising:

an upward-extending rim defining four said lizezr edges, ezch linear edge having
a substantially coatinuous upwardly-extending lip;

four said sidewalls, each pivotally connected 10 one of said linear edges to permit

movement from a collapsed configuration to an uprigkt configuration,

& - . - e . ——————
each lower edge of said sidewalls having a substantially continuous downwardly-
extending lip configured to contact and to be inwardly-positioned with respect to the

corresponding upwardly-extending lip.

12, A collzpsible container as claimed in clzim 1 further comprising:
aribbing pattern formed integrally with at least one of said base and sidewalls, said
ribbing pattern including at least one closed-shape rib 2ad a plurality of ribs integral with

and radiating from said closed-shape rib.

13. A collapsible container, as claimed in cleim 12 , wherein said closed-shape

tib defines a circle.

14. A collzpsible container, as claimed ia clzim 12, wherein said plurality of

ribs include at least two straight parallel ribs.

15. A collzpsible container, as clzimed i clzim 1 comprising:
2 bottom wzll and four sidewalls extending vpwerdly therefrom;

a plurality of ribs exténding vertically upwerd from znd integral with said base.
| This is the replacement sheet
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16. A collzpsible container, as claimed in cl2im 15, further comprising a plate

positioned over szid plurality of ribs.

7. A collapsibfe container as claimed in clzim 1 further comprising:

four said sidéwalls extending upwardly frqm said base when in the upright position,
said upper edges of said sidewalls defining a container interior rim;

a cap configured to fit over the upper edges of said sidewalls, said cap having an
upwardly convex upper surface and having .a ridge formed around thelperiphery thereof,
said ridge including at least one channel to permit fluid to pass therethrough, said ridge

defining a ridge interior rim.

18. A collapsible container, as claimed in claim 17, wherein said base has a
lower surface coafigured to fit within either of said coatainer interior rim or said ridge
interior rim wherein a plurality of unlidded containers czn be stacked and a plurality of

lidded containers caa be stacked.

This ié the replacement sheet

11 W 88

Dats:



