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Foldable container

The invention relates to a foldable container comprising a
bottom plate, side plates and first hinges for connecting the
side plates to the bottom plate, and a roof plate that can be
lifted from the side plates.

Such a foldable container with a raisable roof plate is
known from the international application WO 2009/034142. This
prior art document discloses the application of a balancing
mechanism in order to assist during the conversion from the
erect into the collapsed position of the container, wherein the
side plates are folded down in order to eventually rest on the
bottom plate, and conversely to assist also in the process of
converting the container from the coilapsed into the erect posi-
tion when the side plates are lifted back into their upright po-
sition. According to this document the roof plate may be com-
pletely detached from the remainder of the container and this
roof plate of the prior art container plays no role in the con-
version of the container from the erect position into the col-
lapsed position or vice versa. On the contrary, the roof plate
of the prior art container requires separate handling making the
conversion of the known container from an erect to a collapsed
position, or vice versa, rather cumbersome.

FR-A-2 699 513 discloses a foldable container comprising a
bottom plate, side plates and first hinges for connecting the
side plates to the bottom plate, and a roof plate that is rais-
able from the side plates, wherein the roof plate connects to
opposite side plates by interpositioned connecting rods, wherein
each connecting rod has at a first extremity a second hinge that
connects to a side plate and at a second extremity opposite to
said first extremity i1s connected to a carriage that is slidably
mounted on the roof plate.

It is an object of the invention to further develop this
known foldable container in that it's conversion from the erect
position into the collapsed position, or vice versa is simpli-
fied.

These and other objects of the invention which will become
apparent from the following disclosure are realized by embodying
the foldable container of the invention in accordance with one

or more of the appended claims.
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The foldable container of the invention has the feature
that the carriage or carriages that are provided on the roof
plate have an adjustable sliding range for arranging that the
carriage or carriages can be provided with a limited excursion
so as to cause that said carriage or carriages can be prevented
from assuming a position at or near the roof plate’s edges. This
feature i1s particularly helpful when the container is converted
from the erect to the collapsed position and circumvents that
during this conversion there would be a need to manipulate any
other part of the container than the roof plate.

Effectively for this purpose the container is preferably

arranged such that the sliding range of the carriage or car-

riages is provided with a removable blocking organ. Suitably the

removable blocking organ is a locking pin.

With the foldable container of the invention at all times
the parts of the container remain together. Further the conver-
sion of the foldable container from the erect to the collapsed
position or vice versa can be executed by appropriate manipula-
tion of the roof plate only, without need to disconnect the
parts that make up the complete container.

A suitable embodiment of the container is that each con-
necting rod is provided with a hinge at its second extremity
that connects said rod to the slidable carriage mounted on the
roof plate.

The said carriage that provides the slidable connection
with the roof plate allows that the applied connecting rods can
both assume a position that corresponds with the erect position
of the container as well as a position that corresponds to the
collapsed position of the container. To this end the container
of the invention preferably comprises the feature that the car-
riage or carriages have a sliding range that extends from an
edge of the roof plate inwards to a point that allows that the
connecting rod or rods that are connected to said carriage or
carriages, assume a position substantially parallel to the roof
plate when such roof plate is in a position that corresponds to
the ready-to-use erect position of the container.

A feature that particularly assists when the foldable con-

tainer is converted from the collapsed into the erect position

is that the carriages have preferential positions at or near the

edges of the roof plate. The benefit of this feature will become
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clear from the discussion of the appended exemplary embodiments.

There are several embodiments feasible in order to arrange
that the carriages have preferential positions at or near the
edges of the roof plate. A first embodiment has the feature that
the roof plate has carriagés that are mounted on rails that
slope downwardly towards the edges of the roof plate. A second
embodiment has the feature that the carriages are spring-loaded
so as to urge said carriages towards the edges of the roof
plate. It is also possible to combine the features of the first
embodiment and the second embodiment.

Preferably the first hinges for connecting the side plates
to the bottom plate are provided at a predetermined distance
from the bottom plate edges. By this feature the final stages of
converting the container to the collapsed or to the erect posi-
tion benefit from and are assisted by the forces of gravity.
This can be further promoted by arranging that the side plates
are provided with inwardly projecting arms wherein the first
hinges are provided at extremities of said arms connecting the
side plates to the bottom plate.

The invention will hereinafter be further elucidated with
reference to the drawing, which shows in:

-figures 1-5 several embodiments of the foldable container
in accordance with the invention.

Wherever in the figures the same reference numerals are ap-
plied these numerals refer to the same parts.

Each of the figures shows a particular embodiment of the
foldable container of the invention, notably figure 1 relates to
an embodiment without means to urge the carriages of the roof
plate to preferential positions at or near the edges of the roof
plate, and figures 2 - 5 relate to several embodiments in which
such means are present. All figures 1 - 5 show a series of steps
a — g pertaining to the conversion of a foldable container from
the erect position to the collapsed position, and back to the
erect position.

In all figures the container is shown only schematically.

With reference now first to figure 1 the shown container 1
comprises a bottom plate 2, side plates 3 and first hinges 4 for
connecting the side plates 3 to the bottom plate 2. Further the
roof plate 5 can be moved away by lifting it up’from the side

plates 3 as the figure clearly shows.
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Figure 1 further shows that the roof plate 5 connects to
two opposite side plates 3 by interpositioned connecting rods 6,
wherein each connecting rod 6 has at a first extremity a second
hinge 7 that connects to a side plate 3 and at a second extrem-
ity opposite to the first extremity a slidable connection with
the roof plate 5. This is embodied such that each connecting rod
6 is provided with a third hinge 8 at its second extremity that
connects that rod 6 to a carriage 9 that is mounted on the roof
plate 5.

As just mentioned the roof plate 5 is provided with car-
riages 9, and these carriages 9 have a sliding range that basi-
cally extends from an edge 10 of the roof plate 5 inwards to a
point that allows that the connecting rods 6 that are connected
to said carriages 9 are able to assume a position substantially
parallel to the roof plate 5, when said roof plate 5 is close to
the side plates 3 in a position that nearly corresponds to the
ready-to-use erect position of the container. This can be under-
stood from what the respective figures show at step a.

The carriage or carriages 9 that are provided on the roof plate

(5) have an adjustable sliding range for arranging that the car-

riage or carriages 9 can be provided with a limited excursion so

as to cause that said carriage or carriages can be prevented
from assuming a position at or near the roof plate’s edges 10.
For this purpose preferably the sliding range of the carriage or
carriages 9 is provided with a removable blocking organ 11, such
as for instance a locking pin 11.

The just mentioned limited excursion of the sliding range
of the carriages 9, for instance by applying said locking pin 11
causes that the carriages 9 are prevented from assuming a posi-
tion at or near the roof plate’s edges 10. This is shown at step
b of the respective figures, and its effect is clear from the
subsequent step ¢ in the respective figures, showing the lifting
of the roof plate 5 and the consequential inwards movement of
the side plates 3.

The figures further clearly show that the side plates 3
have first hinges 4 that connect the side plates 3 to the bottom
plate 2 at a predetermined distance from the bottom plate’s
edges 12. This is embodied such that the side plates 3 have in-
wardly projecting arms 13, whereby the first hinges 4 are pro-

vided at the extremities of said arms 13 connecting the side
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plates 3 to the bottom plate 2. In combination with the limita-
tion of the carriage movement by the blocking organ, such as
said locking pin 11 that causes the side walls 3 to swivel when
the roof plate is lifted, this very much assists to arrange that
the center of gravity of the swiveling side walls 3 is moved in-
wardly beyond the first hinges 4, and let gravity assist in fur-
ther moving the side walls 3 to the collapsed position shown in
step d of the respective figures.

When the container 1 is in the collapsed position as shown
at step d, and should be returned to the erect position, then
first the blocking organ, such as the locking pin 11 that limits
the movement of the carriages 9 should be removed. After removal
of the blocking organ 11 the carriages 9 are free to run along
their entire sliding range and assume a position near to the
edges 10 of the roof plate 5. When the roof plate 5 is initially
lifted as is shown at step e of the respective figures, the car-
riages 9 move towards said edges 10 of the roof plate 5 -as
shown at step f- causing that eventually also the side walls 3
are lifted to an upright position by the force transferred to
the side walls 3 through the connecting rods 6. When arrived at
the position shown at step £ in the figures, the center of grav-
ity of the sidewalls 3 has moved outwardly beyond the hinges 4,
and arranges now that gravity helps to bring back the sidewalls
3 to the fully upright position as shown at step g in figures 1
- 5.

Particularly for assisting the movement of the carriages 9
to their preferential position at or near the roof plate’s edges
10, figures 2 - 5 show embodiments of the container 1 with means
for urging the carriages 9 to said edges 10.

In figure 2 an embodiment of the container 1 is shown
wherein the carriages 9 are mounted on rails 14 that slope down-
wardly towards the edges 10 of the roof plate 5.

In figure 3, figure 4 and figure 5 embodiments of the con-
tainer 1 are shown wherein the carriages are spring-loaded. Fig-
ure 3 shows the embodiment in which tension springs 15 are ap-
plied; figure 4 shows the embodiment in which compression
springs 16 are applied; and figure 5 shows the embodiment
wherein a constant force spring 17 is applied. In all embodi-
ments the springs 15, 16 , 17 urge the carriages 9 towards the

preferential position at or near the edges 10 of the roof plate
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Although in the above several preferred embodiments of the
container of the invention are discussed, the protective scope
of the appended claims is not limited to these embodiments. The
discussed embodiments only serve to elucidate the features of
the claims, however the protective scope that pertains to these
claims should be understood in that numerous variations are pos-
sible to the disclosed embodiments without departing from the

gist of the invention as embodied in the appended claims.
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CLAIMS

1. Foldable container (1) comprising a bottom plate (2),
side plates (3) and first hinges (4) for connecting the side
plates (3) to the bottom plate (2), and a roof plate (5) that is
raisable from the side plates (3), wherein the roof plate (5)
connects to opposite side plates (3) by interpositioned connect-
ing rods (6), wherein each connecting rod (6) has at a first ex-
tremity a second hinge (7) that connects to a side plate (3) and
at a second extremity opposite to said first extremity is con-
nected to a carriage (9) that is slidably mounted on the roof
plate (5), characterized in that the carriage or carriages (9)
that are provided on the roof plate (5) have an adjustable slid-
ing range for arranging that the carriage or carriages (9) can
be provided with a limited excursion so as to cause that said
carriage or carriages can be prevented from assuming a position
at or near the roof plate’s edges (10).

2. Container according to claim 1, characterized in that
the sliding range of the carriage or carriages (9) is provided
with a removable blocking organ (11).

3. Container according to claim 2, characterized in that
the removable blocking organ is a locking pin (11).

4, Container according to any one of claims 1-3, character-
ized in that each connecting rod (6) is provided with a third
hinge (8) at its second extremity that connects said rod (6) to
the carriage (9) that is slidably mounted on the roof plate (5).

5. Container according to any one of claims 1-4, character-
ized in that the carriage or carriages (9) have a sliding range

that extends from an edge of the roof plate (5) inwards to a

point that allows that the connecting rod or rods (6) that are
connected to said carriage or carriages (9), assume a position
substantially parallel to the roof plate (5) when such roof
plate is close to the side plates (3) in a position that nearly |
corresponds to the ready-to-use erect position of the container.
6. Container according to any one of the previous claims,
characterized in that the carriage or carriages (9) have prefer-
ential positions at or near the edges (10) of the roof plate
(5). |
7. Container according to any one of claims 1-6,

characterized in that the roof plate (5) has carriages (9) that
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are mounted on rails (14) that slope downwardly towards the
edges (10) of the roof plate (5).

8. Container according to any one of claims 1-7,
characterized in that the carriages (9) are spring—loaded (15,
16, 17) so as to urge said carriages towards the edges (10) of
the roof plate (5).

9. Container according to any one of the previous claims,
characterized in that the first hinges (4) for connecting the
side plates (3) to the bottom plate (5) are provided at a prede-
termined distance from the bottom plate edges (12).

10. Container according to claim 9, characterized in that
the side plates (3) are provided with inwardly projecting arms
(13) wherein the first hinges (4) are provided at extremities of
said arms connecting the side plates (3) to the bottom plate
(2).




