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SHIPPING CONTAINERS

CROSS-REFERENCE TO RELATED APPLICATION

HEI Y This application claims priority to U.S. Provisional Application No.

v

62/849,559, filed on May 17, 2019, which is hereby fully mcorporated by reference as if

fully set forth herein.

FIELD
{G002] This application relates to containers, and more specifically to collapsible

10 containers for transportation of cargo, and to methods of making and using them.

BACKGROUND

{G003] Reusable, stackable containers such as those disclosed in U S, Patent No.
RE 47,210, which 1s incorporated by reference herein, can be useful for transporting

15 wvarious types of cargo, e.g., by rail, in overseas comumnerce, and in other contexts. Where a
fleet of containers of this type 15 intended to include stacks of up to, e.g., four or five
fully-loaded containers during shipping operations, it is desirable for each container in a
fleet to be capable of supporting the weight of multiple fully loaded containers stacked
above . Other prior stackable containers are described 10 CN1031589248 and

20 CN201172503Y.
{G004] When a container is [oaded with a liquid or other flowable material such as
tomato paste, a flexible impermeable liner or bladder may be provided. Such liners have
proven effective i contaiming flowable matenials during transit, but discharging the
liquid at the container’s destination quickly and efficiently without leakage or spillage

25 cansometimes be problematic. Discharge of flunds may involve extending a spout on the
bladder through an opening in a side wall of the container. In some cases, the opening in
the side wall may have rough edges that can damage the spout. There is a need for
improvement in containers for transporting liquids and other flowable materials.
{B0G5] When a container is loaded with high specific gravity flowable matenials or

30 certain types of solid materials, the load may exert outward pressure on the sidewalls.

One particular matenial that can apply significant outward pressure on the sidewalls is
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rubber, which in some cases can apply increasing cutward pressure over time during
transport. Significant inward pressure and impact foads may also be applied to the
sidewalls by forklift tines and by other containers durning handling. For example, when
containers are shipped by rail, stopping and starting of railcars may result in adjacent
containers contacting and exerting forces on one ancther. To provide the strength
required to withstand such pressures as well as stacking loads and other loads associated
with, e.g., handling by forklifts, many commercial shipping containers have a refatively
heavy steel construction, and as a result their weight may be a significant percentage of
their capacity. For example, a Goodpack MBS intermediate bulk container that is capable
of carrying a payload of about 1,650 kg. or 3,637 lbs. in commercial use may have a tare
weight of about 280 to 300 lbs. There 15 a continuing interest in providing new and
improved shipping containers that provide simular functionality to existing commercial
containers but with decreased tare weight.

{8006] Goodpack MBS contaners include a removable front wall supported m a U-
shaped frame that has an L-shaped cross section, with one flange extending generally
parallel to the removable front wall, and one flange extending imnward and perpendicular
thereto for engagement with an adjacent side wall. These containers are capable of being
readily modified to enable a double container to be assembled for use in shipping
automobile transmissions and other items that are longer than a single container. This 1s
accomplished by replacing the standard U-shaped frame with a modified U-shaped frame
that has a T-shaped cross section, which has two flanges engaging respective sidewalls of
the two containers that are joined. While a double container formed from two MBS
containers can be very useful, the bottom of the U-shaped frame can be problematic m
some applications insofar as 1t protrudes upward about 2 1n. and extends across the jont
between the two containers in the form of a raised nidge or rim.

{6607] Collapsible shupping containers often mclude locking mechanisms to secure
movable front, back and side walls. It is desirable that the locking mechanisms can be
locked and unlocked quickly and easily to facilitate loading, unloading, assembly, and
disassembly of the containers. In some cases, it may be possible for the locking
mechanisms to be inadvertently opened by vibrations and/or other phenomena during

shipping and handling. 1t is generally desirable for locking mechanisms to be secure and
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resistant to such inadvertent opening, but without the locking mechanisms adding
unnecessarily to the cost or tare weight of the container, and without including
unnecessarily complicated mechanism that can make locking or unlocking unnecessarily
complicated or time consuming. It is generally undesirable for the locking members to
melude excessive numbers of small parts, such as small springs associated with latches or
locks, that may potentially break or become separated from their associated containers,
resulting i parts or fragments that might potentially fall into a payload. There is a nead
for improvement in locking mechanisms for collapsible shipping containers.

{0608} Collapsible shipping containers often include a bar code label, RFID tag, or other
means to facilitate tracking by providing a unigue, machine readable identifier for each
container. In some cases, labels or tags can be difficult to access, e.g., for containers at
the top of a five-high stack. Such labels and tags can also be subject to damage or wear
due, e.g., to impacts with or abrasion by forklift tines, other containers. There is a need

for improvement in this area as well.

SUMMARY
{0309] Described herein are collapsible containers that address one or more of the
above-mentioned issues. Bach container comprises a generally rectangular base with four
walls extending upward therefrom, 1.e., a front wall, a rear wall, and a pair of side walls.
In some embodiments, a 1id may extend generally horizontally between the apper edges
of the walls to enclose the interior of the container. The containers are preferably
compliant with applicable ASTM standards, e.g., drop test, road vibration and stack test
standards. In some embodiments, the containers include the features of the containers
described in the above-referenced U.S. Patent No. RE 47,210, except to the extent that
such features are inconsistent with those described and shown herein.
{66619] In some embodiments, each container includes lightweight, easy-to-use
locking mechanisms adjacent opposite vertical edges of a front wall to facilitate securing
and releasing a front wall when the container is in s erected position. In some
embodiments, the locking mechanism includes a locking pin that 1s longitudinally
movable between (1) a closed position in which it extends into an opening in an adjacent

sidewall, and (2} an open position in which it does not extend into the opening. When
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locked, the pin can be prevented from shiding to open position by a handle that engages a
stop. To open the locking mechamsms, the handle is lifted away from the container wall,
thereby rotating the locking pin, and disengaging the handle from the stop.

{00011 in some embodiments, when this mechanism 1s in its focked position, a

(94

spring keeps the handle engaged with a retainer in a position of very stable mechanical
equiitbriom, which prevents the handle from being lifted away from the container wall.
The retainer may by generally J-shaped as viewed in plan, such that the retainer has a
first portion that extends cutward from the front of the front wall, and a second portion
that extends in a different direction, toward a nearby corner of the container. In some
10 embodiments, the spring urges the pin and s handle away from the corner, 1e, toward
the open position, thereby maintaining pressure on ihe handle to keep it in engagement
with the retainer. To unlock the locking mechanism, the pin must be translated axially
away from the open position by overcoming the spring force, then pulled away from the
container wall. Unlocking can easily be accomplished with one hand, engaging only the
15 handle A stop or other means may be provided to mamtain spacing between the handle
and the adjacent wall surface to facilitate insertion of a digit between the handle and the
adjacent wall surface to tmtiate unlocking,
{60612] In some embodiments, the containers are certified for transportation by
rail, and useful for transportation of liquids such as tomato paste, with a bag, liner or
20 bladder fiting within the container to hold the liquid cargo. In some embodiments, an
adapter 1s provided at or near the bottom of one of the side walls to recetve a discharge
spout from the bag. The discharge spout may flexible. The adapter defines an opening
through which the discharge spout may be pulled, and includes an interior locking
structure that engages exterior structure on the spout to lock the spout i an extended
25 discharge position. This facilitates discharge of liquid cargo by gravity, with the bag
collapsing as the liquid cargo flows out of the bad through the discharge spout.
{00013 Each container may include an identification component comprising an
RFID tag, bar code label, and/or other identifier in a recess or slot in the base. This
positioning offers protection from damage due to contact between cargo units, and also
30 offers some protection from contact with forklift tines or other potential sources of

damage. The recess or slot may be generally rectangular, and may comprise a trapezoidal
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top surface that slopes down and i, a trapezoidal bottom surface that slopes up and in,
and trapezoidal vertical side surfaces that are angled inward from an exterior front

surface of the base.

BRIEF DESCRIPTION OF THE DRAWINGS

{00014] Fig. 1 is a perspective view of a first embodiment in an erected
configuration.

{60015] Fig. 2 1s a bottom view thereof.

{06016} Fig. 3 is an elevational view of the front wall thereof.

{B0617] Fig 4 is an elevational view of a side wall thereof.

{60018] Fig. S 15 a plan view of the top wall thereof.

{B00619] Fig. 6 1s an elevational view of a latch mechanism.

{80029] Fig. 7 15 a front elevational view of the first embodiment in & collapsed
configuration.

{B0021] Fig. 8 15 a perspective view of a second embodiment in a collapsed
configuration.

[06022] Fig. 9 1s a perspective view of the second embodiment in an erected
configuration.

[80023] Fig. 10 1s a perspective view of an identification module in a recess on a

container base.

DETAILED DESCRIPTION

{00024] Figs. 1-7 illustrate a collapsible container 20 comprising a generally
rectangular base 22 with four walls extending upward therefrom, 1.e., front and rear walls
24, and a pair of side walls 28 A hid 32 may be supported on the upper edges of the walls
1o enclose the interior of the container.

{00025] The container 20 includes lightweight, easy-to-use locking mechanisms 34
adjacent opposite vertical edges of the front wall to facilitate securing and releasing the
front wall when the container is in its erected position. Each of the itlustrated locking
mechanisms includes a locking pin 36 that is tongitudinally movable between (1) a closed

position, itlustrated herein, in which it extends into an opening in an adjacent sidewall,
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and {2} an open position {not shown) in which the pin is retracied so that it does not
extend into the opening, and the front wall may pivot relative to the adjacent sidewall.
When locked, the pin is prevented from sliding to open position by a handle 38 that
engages a retainer 40. To open the locking mechanisms, the handle is first displaced
laterally toward the adjacent side wall, then lifted away from the adjacent exterior surface
of the front wall, thereby rotating the locking pin, and disengaging the handle from the
stop.

{60026] When this mechanism is in 1ts locked position, a spring 42 keeps the
handle 38 engaged with the retainer 1n a position of stable mechanical equilibrium, which
prevents the handle from being lifted away from the front wall. The retainer may by
generally J-shaped or L-shaped as viewed in plan, with a first portion 44 that extends
outward from the front of the front wall, and a second portion 46 that extends
transversely therefrom. The spring urges the pin and handle away from the adjacent side
wall, 1e., toward the open position, thereby maintaining pressure on the handle to keep 1t
n engagerment with the retainer. To unlock the locking mechanism, the pin must be
translated axially away from the open position by overcoming the spring force, then
pivoted away from the front wall. Unlocking can easily be accomplished with one hand,
engaging only the handle. As shown in Fig. 6, the handle may be generally “b” shaped,
with a lower portion comprising a closed loop 50, and a vertical armo 52 extending
upward therefrom to the locking pin 36. A horizontal ridge 48 on the front wall engages
the arm 52 to maintain spacing between the lower portion 50 and the adjacent front wall
surface 54, to facilitate insertion of a digit between the handle and the adjacent wall
surface to mitiate unlocking,

{60627} Figs. B and 9 illustrate the privoary structural members of a second
embodiment that 1s substantiaily similar to the first embodiment, except that 1t includes
an adapter 56 to facilitate use of the contamner 1n connection with transportation of liquids
such as tomato paste, with a bag, liner or bladder (not shown) fitting within the container
to hold the liquid cargo. In the embodiment of Figs. 8 and 9, the adapter 56 is provided at
or near the bottom of one of the side walls to receive a discharge spout from the bag. The
discharge spout may flexible. The adapier defines an opening through which the

discharge spout may be pulled, and may include an interior locking structure that engages
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exterior structure on the spout to lock the spout in an extended discharge position. This
facilitates discharge of liquid cargo by gravity, with the bag collapsing as the hquid cargo
flows out of the bag through the discharge spout.

{00028] As shown in Figs. 1, 2 and 9, the base 22 includes an upper frame 100 and
a lower frame 102 that 1s spaced apart from the upper frame 100. The upper and lower
frames 100, 102 may be secured to one or more vertical supports that extend between
upper and lower frames 100, 102. The vertical supports may include corner supports 104
and intermediate supports 106 that are disposed between the corner supports 104, The
upper and lower frames 100, 102 may be secured to the intermediate supports 106 and the
corner supports 104 such that the upper frame 100 ts spaced approximately 60
millimeters from the lower frame 102. In this way, the base 22 may receive forklift tines
between the upper and lower frames 100, 102.

{000629] The upper frame 100 includes upper peripheral frame members 110 that
extend about an outer periphery of the base 22, and one or more slats 112 that extend
between opposing upper peripheral frames 110, End portions of the upper peripheral
frame members 110 may be secured {e.g., welded) to the corner supports 104, and
mtermediate portions of the upper peripheral frame members 110 may be secured to the
mtermediate supports 106. In one approach, the slats 112 may be aligned with the
mtermediate supports 106. End portions of the slats 112 may be secured to the upper
peripheral frames 110, to mtermediate supports 106, or to both the upper peripheral
frames 110 and itermediate supports 106.

{60630] In one approach, a slat 112 may be a continuous slat that extends from one
peripheral frame 110 to an opposing peripheral frame member 110, In another approach,
a slat 112 may be a discontinuous slat that may be formed of a plurality of slat segments
112" The slat segments 112" may be secured to an mtersecting slat 112,

{66031} The slats 112 may be arranged 1 an overlapping or intersecting
arrangement. For example, a first set of parallel slats 112 may overlap or intersect a
second set of parallel slats 112 at an angle. In the approach shown, two parallel slats 112

intersect two perpendicularly-oriented parallel slats 112.
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{60632} In this way, the upper peripheral frame members 110 and slats 112 of the
upper frame 100 cooperate to form a mairix. In the approach shown, the upper frame 100
defines a 3x3 matrix.

{00033 A floor 120 extends above and is at least partially supported by the upper
frame 100. The floor 120 may comprise, for example, one or more galvanized steel floor
plates. The upper frame 100 and floor 120 cooperate to support the contents of the
container 20.

{60034] The lower frame 102 of the base 22 includes one or more bottom plates
122 that are vertically spaced from the upper peripheral frames 110 and slats 112, In one
approach, the lower frame 102 includes four bottom plates 122 that are arranged end-to-
end about an outer periphery of the base 22. End portions of the bottom plates 122 may
be secured to corner supports 104 and/or to an adjacent bottom plate 122, The bottom
plates 122 may be generally equal in length such that the plates 122 cooperate with the
corner supports 104 to form a generally square base 22. In another approach, one pair of
parallel bottom plates 122 have a length that 1s different than orthogonal bottom plates
122 such that the bottom plates 122 form a non-square, generally rectangular base. In still
another approach, the lower frame includes a single bottom plate (e.g., a square or
rectangular plate} that extends about the entire periphery of the base.

[80035] As shown n Fig. 2, the bottom plates 122 may include means to facilitate
positive engagement with a conveyor, 1.e, to increase lateral drive force that may be
apphied by engagement between between the bottom of the container and a conveyor,
This may comprise, e.g., a textured patiern, indicated generally at 130, on a bottom
surface of the bottom plates 122. The textured pattern 130 may be, for example, a pattern
of anti-skid features that protrude downward from the bottom plates 122, The pattern may
be a checker pattern, diamond pattern, or other suitable pattern, and may provide anti-~
skid properties to the contamner 20. In one example, each bottom plate 122 1s formed of a
checker plate, which may also be referred to as a diamond plate or tread plate. In this
way, the textured pattern 120 may reduce slippage of the container 20 as the container 20
is transported on a conveyor, e.g., over rolling transport surfaces such as metal rollers. In

=0

one approach, botiom surfaces of the corner supports 104 are free of raised anti-skid
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features. In another approach, bottom surfaces of the corner supports 104 include raised
anti-skid features.

{60636] The base has a side surface 70 with an identification module 74 (shown 1n
Fig. 10) comprising a protective case enclosing an RFID tag disposed in a recess 72
thereon. A bar code, QR code, and/or other identifying information may be provided on
an exterior vertical surface of the identification module, with the vertical surface being
protected from contact with other containers, fork 1ift tines, and other objects by being
mwardly offset from the front surface 70 of the base in the recess 72. This positioning
offers protection from damage due to contact between cargo units, contact with forklift
ines, contact with workers” shoes, and other potential sources of damage. The recess may
have a maximum horizontal dimension of less than 170 mm, e g., 100 to 150 mm, or
about 125 mm, and a vertical dimension which is smaller than the horizontal dimension,
and which may be, e.g., about 50 to 75 mm, or 60 to 65 mm.

{30037 The recess 72 may be defined at least in part by outwardly diverging
surfaces to facilitate visual/optical access and other access to the exterior vertical surface
of the wdentification module. The recess may be generally rectangular, and may comprise
a trapezoidal top and bottom surfaces, and rectangular vertical side surfaces that are
angled nward from the exterior front surface of the base.

[B0038] The containers described herein may be substantially symmetrical such
that the front and rear walls are identical, the side walls are identical, and the front and
rear of the base are identical, and the opposite sides of the base are identical.

{60039] It 1s contemplated that the containers described herein may be adapted for
high-speed, high-volume commercial production.

{60040] The method steps described herein can be performed in any suitable order
unless otherwise indicated heremn or otherwise clearly contradicted by context. The use
of any and all examples, or language describing an example (e.g., “such as”™) provided
herein, 1s ntended to illuminate and does not pose a limitation. Any statement herein as
to the nature or benefits of embodiments is not intended to be limiting. Any combination
of the above-described elements in all possible variations thereof is contemplated unless

otherwise indicated herein or otherwise clearly contradicted by context.
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CLAIMS
What is claimed is:
i A collapsible container having an erected and a collapsed condition for

transporting goods in the erected condition, the container comprising:

a base;

a front wall and a rear wall pivotably attached to the base; and

side walls pivotably attached to the base, the side walls positionable between the
front and rear walls when the container is n its erected condition;

wherein the base includes an upper frame and a lower frame that is spaced apart
from the upper frame to receive forklift tines therebetween, and wherein the lower frame
comprises a checker plate having a bottom surface that includes a pattern of anti-skid

features.

2. The collapsible container of claim | wherem the lower frame comprises a

plurality of checker plates.

3. The collapsible container of claim 1 wherein the lower frame mncludes a

square arrangement of checker plates.

4, The collapsible container of claim 1 wherein the lower frame mcludes

checker plates arranged end-to~-end about an outer perimeter of the base.

5. The collapsible container of claim 4 wherein end portions of the checker
plates are secured to corner supports that extend between the upper frame and lower

frame.

6. The collapsible container of claim 5 wherein bottom surfaces of the

supports are free of anti-skid features.
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7. The collapsible container of claim 1 wherein each of the front and rear
walls has a pair of locking mechanisms mounted adjacent opposite sides of its upper end
to facilitate securing and releasing a front wall when the container is in its erected
position;

each locking mechanism including (a} a locking pin that is longtudinally movable
between a closed position in which it extends into an opening in an associated adjacent
side wall, and an open position in which it does not extend into the opening, {b) a handle
rigidly joined to the locking pin, (¢) a spring that urges the locking pin away from its
associated adjacent side wall, and {(d) a fixed stop that prevents inadvertent unlocking due
1o vibration;

wherein, when locked, the pin is prevented from rotating and is constrained
against lateral displacement by the handle engaging the stop;

wherein, to open the locking mechanisms, the handle must first be displaced
laterally toward the adjacent side wall into which its associated locking pin extends,
against the urging of the spring, then rotated outward, away from the exterior surface of
its associated front or rear wall, thereby disengaging the handle from the stop, then
displaced laterally away from the associated adjacent side wall to remove the locking pin

from engagement therewith.

8. The collapsible container of claim 7 wherein the locking mechanism
further compriges a spacer that provides space between the handle and an adjacent wall
surface to facilitate insertion of a digit between the handle and the adjacent wall surface
to mitiate unlocking,

9. The collapsible container of claim 7 wherein unlocking can be

accomplished manually using only one hand.

10. The collapsible container of claim 7 further comprising an impermeable
mnner container fitting within the front, rear and side walls to hold liquid cargo, the

impermeable inner container including a discharge spout; and
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an adapter provided at or near the bottom of one of the front, rear or side walls to
receive the discharge spout from the inner container;

wherein the adapter defines an opening through which the discharge spout may be
pulled, and includes an interior locking structure that locks the spout in an extended
discharge position to facilitate discharge of liguid cargo by gravity, with the inner
container collapsing as the liquid cargo flows out of the inner container through the

discharge spout.

i1 The collapsible container of claim 1 further comprising;

an impermeable inner container fitting within the front, rear and side walls to
hold liguid cargo, the impermeable inner container including a discharge spout; and

an adapter provided at or near the bottom of one of the front, rear or side walls to
recetve the discharge spout from the inner container;

wherein the adapter defines an opening through which the discharge spout may be
pulled, and includes an interior locking structure that locks the spout in an extended
discharge position to faciitate discharge of liquid cargo by gravity, with the inner
container collapsing as the liquid cargo flows out of the inner container through the

discharge spout.



