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(54) Title: LIFTING DEVICE FOR CONTAINER AND METHOD FOR USING THE SAME

(57) Abstract: A lifting device (1) for a container (2) is described, the lifting device (1) being arranged to be attached at one end
(21) of the container (2), and the lifting device (1) comprising: - a tow bar (5) being adjustable between an erect position and an un-
folded position; - an undercarriage (7) connected to the tow bar and provided with one or more wheels (71), the undercarriage (7)
being adjustable between at least a raised position and a lowered position, and the undercarriage (7) being arranged, in the lowered
position, to carry at least part of the weight of the container (2), characterized by the undercarriage (7) being arranged to be adjusted
from the raised position into the lowered position by means of manual force and/or gravity, the undercarriage (7) being arranged to
be adjusted from the raised position to the lowered position when the end (21) of the container (2) has been lifted above the support -
ing surface. A method of using a lifting device (1) for a container (2) is described as well.
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LIFTING DEVICE FOR CONTAINER AND METHOD FOR USING THE SAME

A lifting device for a container is described, the lifting device being arranged to be at-
tached at an end of the container, and the lifting device including a tow bar which is
adjustable between an erect position and an unfolded position and an undercarriage
connected to the tow bar and provided with one or more wheels, the undercarriage
being adjustable between at least a raised position and a lowered position, and the
undercarriage being arranged, in the lowered position, to carry part of the weight of
the container. A method of using a lifting device for a container is described as well.

It is known that heavy transport equipment, such as a hook-lift truck, is provided with
the necessary equipment and sufficient power to be able to lift and move a heavy con-
tainer. As a container is rented, the driver of a hook-lift truck will usually place the
container in a given location at a construction site, and leave it there. The container is
picked up when it is full or as agreed. The drawback of this arrangement is that the
container, as it is being filled up, becomes too heavy to be moved by smaller construc-
tion-site equipment such as tractors, forklift trucks or small excavators. The position
of the container is therefore locked to the place in which the driver of the hook-lift
truck put it down in the first place. Often, said driver will not be acquainted with the
construction site, and the position of the container could therefore be unfavourable to
the person or persons who are going to use the container or to others working in the
same area. Generally, hook-lift trucks are also so large that the ability to navigate is
restricted to open areas and relatively broad roads. After a container has been filled,
completely or partially, it may be desirable to remove it or change its location within a
construction site. This will not be possible without having to call in a hook-lift truck or
the like, as mentioned above, and it will often lead to an unnecessarily long wait and

extra cost to have the container moved or removed.

The patent document WO 2012/138229, filed by the present applicant, discloses a
lifting device for a container, the lifting device including an actuator arranged to move
an undercarriage of the lifting device down into engagement with the supporting sur-
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face so that an end of the container is lifted above the supporting surface. This solu-
tion requires that the actuator should have hydraulic, pneumatic or electrical power
available to lift the container.

The invention has for its object to remedy or reduce at least one of the drawbacks of
the prior art or at least provide a useful alternative to the prior art.

The object is achieved through features which are specified in the description below
and in the claims that follow.

In the present application, the term "container" is meant in a wide sense, so that the
term includes all types of containers for the transport and temporary storage of goods,
in both solid and liquid forms. It may be, for example, but is not limited to, different
types of transport containers, hook-lift containers and dump bodies of different sizes
and geometries. It is an advantage if a container with a lifting device attached to it, as
described in what follows, is provided with one or more wheels at an end of the con-
tainer opposite an end to which the lifting device is attached. Together with a lifting
device in accordance with the invention, this will make it possible for a heavy, fully
loaded transport container to be moved locally within a construction site by, for exam-
ple, but not limited to, a tractor or a small construction-site engine.

The present invention provides a lifting device with an adjustable tow bar for a con-
tainer, in which an undercarriage of the lifting device can be adjusted into a lowered
position and locked in the lowered position while the end of the container, at which the
lifting device is placed, is lifted above the supporting surface. Thus, the invention pro-
vides an alternative and simplified version of the above-mentioned WO publication,
which will function without a hydraulic, electrical or pneumatic power supply to the
lifting device.

In a first aspect, the invention relates to a lifting device for a container, the lifting de-
vice being arranged to be attached at an end of the container, and the lifting device
comprising:

- a tow bar being adjustable between an erect position and an unfolded position;

- an undercarriage connected to the tow bar and provided with one or more wheels,
the undercarriage being adjustable between at least a raised position and a lowered
position, and the undercarriage being arranged, in the lowered position, to carry part
of the weight of the container, characterized by the undercarriage being arranged to
be brought from the raised position into the lowered position by means of manual
force and/or gravity, the undercarriage being arranged to be brought from the raised
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position to the lowered position when the end of the container has been lifted above
the supporting surface.

On its side facing away from the container, the tow bar may be provided with a hook-
connection element, so that the tow bar may constitute a connection point for a hook-
lift truck which is to put down or pick up a container with a lifting device in accordance

with the invention.

In one embodiment, the lifting device may include a sliding rail arranged to be locked
at least in an upper position and in a lower position corresponding to, respectively, the
raised position and the lowered position of the undercarriage. The sliding rail may be
connected to the undercarriage of the lifting device, either directly or indirectly via

various connecting parts.

In its erect position, the tow bar may be arranged to be locked to the container. The
locking may be carried out by the tow bar being formed with a transverse bar com-
plementarily fitting into locking dogs on the container.

The tow bar may further be arranged to be released from the container when the un-
dercarriage is moved into its lowered position, by the transverse bar of the tow bar
being released from the locking dogs of the container.

In one embodiment, the tow bar of the lifting device may be telescopic so that the
length of the tow bar is adjustable. An advantage of this is that the undercarriage of
the lifting device, which is connected to the tow bar, can be adjusted into its lowered
position at the same time as the tow bar is being extended, so that the tow bar may
still be locked to the locking dogs of the container by means of the transverse bar. In
an embodiment like that, the container may be operated without support legs or the
like for holding an end of the container while the undercarriage is being adjusted into
its lowered position.

In a second aspect, the invention relates to a method of using a lifting device for a
container, the lifting device being provided with an undercarriage, and the method
including the step of attaching the lifting device to an end of the container, the meth-
od being characterized by further including the following steps:

- lifting the end of the container from the supporting surface into a lifted position;

- lowering the undercarriage from a raised position into a lowered position by means
of manual force and/or gravity;

- locking the undercarriage in the lowered position; and

- partially lowering the container from its lifted position so that at least part of the
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weight of the container is resting on the undercarriage.

The step of lifting an end of the container up from the supporting surface into a lifted
position may include lifting the container with the aid of a hook-lift truck.

Further, the step of lowering the undercarriage from a raised position into a lowered
position may further include extending the tow bar, which is telescopic.

As an alternative or in addition, after the step of lifting an end of the container, the
method may include adjusting one or more support legs of the container into a low-
ered position, wherein the support legs in the lowered position are arranged to carry
at least part of the weight of the container. The support legs may be lowered when a
hook-lift truck is about to put the container down, so that the support legs may carry
part of the weight of the container while the undercarriage is being adjusted into its

lowered position.

The method may further include unfolding the tow bar from an erect position into an
unfolded position; and

- connecting the tow bar to a vehicle, whereby the container can be moved by the
vehicle, the tow bar possibly being provided with a transverse bar and an eye hook.

In what follows, examples of preferred embodiments are described, which are visual-

ized in the accompanying drawings, in which:

Figure 1 shows, in a perspective view, a container including a lifting device in ac-

cordance with the invention;

Figure 2 shows, in a side view and on a smaller scale, a hook-lift truck and a con-

tainer including a lifting device in accordance with the invention;

Figure 3 shows, in a perspective view and on a somewhat larger scale than figure
2, parts of a hook-lift truck and a container including a lifting device in ac-

cordance with the invention;

Figures 4-5 show, in front views and on a somewhat larger scale than figure 1, a con-

tainer including a lifting device in accordance with the invention;

Figure 6 shows, in a perspective view and on the same scale as figures 4 and 5, a

container including a lifting device in accordance with the invention;
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Figures 7-10 show, in perspective views and on larger scales, various details of a lift-

ing device in accordance with the invention; and

Figure 11 shows, in a view an angle from above and on a smaller scale, part of an
alternative embodiment of a lifting device in accordance with the inven-

tion.

In what follows, the reference numeral 1 indicates a lifting device in accordance with

the invention. Like reference numerals indicate like or corresponding elements.

Figure 1 shows a container 2 provided with a lifting device 1 in accordance with the
invention. The lifting device 1 is attached at an end face 21 of the container 2. The
lifting device 1 includes a tow bar 5, the tow bar 5 being provided, on its side facing
away from the container 2, with a hook-connection element 55. The tow bar 5 is fur-
ther attached to an undercarriage 7 of the lifting device 1. The tow bar 5, which is
shown in an erect position in the figure, is arranged to be rotated between the erect
position and an unfolded position, see figure 6, the tow bar 5 being rotatably connect-
ed to the undercarriage 7 around a substantially horizontal rotational axis 781, see
figure 8, parallel to the end face 21 of the container 2. The undercarriage 7 includes a
connecting part 72 which is rotatably connected to an intermediate piece 73 around a
first rotational axis 721. The intermediate piece 73 is further connected to two wheel
brackets 74 with wheels 71 around second rotational axes 731. Both the first rotation-
al axis 721 and the second rotational axes 731 are substantially horizontal normal to
the end face 21 of the container 2. The undercarriage 7 further includes a sleeve 79 to
which the connecting part 72 is rotatably connected around a substantially vertical
rotational axis 791, see figure 8.

At opposite sides of the end face 21, the container 2 is provided with support legs 3.
The support legs 3, which are shown in a raised position in figure 1, are arranged to
be adjusted into a lowered position, see figures 3-5. Locking bolts 31 complementarily
fit bolt holes 35 in a rectangular frame 33 and bolt holes, not shown, in the support
legs 3. By pulling the locking bolts 31 out of upper bolt holes 35 of the rectangular
frames 33, the support legs 3 are released, moving/gliding in the rectangular frames
33. The locking bolts 31 may then be inserted into lower bolt holes 35 in the rectangu-
lar frames 33, the lower bolt holes 35 now corresponding with the bolt holes, not
shown, in the support legs 3, so that the support legs 3 are locked in a lowered posi-

tion.

In figure 2, a prior-art hook-lift truck 4 is shown as it is about to put down a container
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2 with a lifting device 1 in accordance with the invention. A lifting arm 41 is provided
with a hook 43, see figure 3, to which the container 2 is attached by means of the
hook-connection element 55 of the tow bar 5.

Further details of the lifting arm 41 with the hook 43 and a portion of the container 2
are shown in figure 3. The lifting arm 41 is holding the container 2 with the lifting de-
vice 1 in a raised position while the support legs 3 have been adjusted into the low-
ered position. In the lowered position, the support legs 3 are arranged to carry at least
part of the weight of the container 2. The lifting arm 41 with the hook 43 may then be
released from the hook-connection element 55, the weight of the container now rest-
ing on the support legs 3 and rear wheels 23 of the container 2.

In figure 4, the container 2 is shown after it has been put down on the ground by the
hook-lift truck 4. The support legs 3 and rear wheels 23 carry the weight of the con-
tainer 2, whereas the undercarriage 7 of the lifting device 1 is still in a raised position.

The undercarriage 7 of the lifting device 1 is arranged to be adjusted between a raised
position, as shown in figures 1-4, and a lowered position, as shown in figures 5-6. In
figure 5, the weight of the container 2 is still resting on the support legs 3 and rear
wheels 23 even though the undercarriage 7 has been adjusted into a lowered position.
To move the support legs 3 back into the raised position, the hook-lift truck 4 may
again lift the end 21 of the container 2 slightly up from the supporting surface so that
there is no weight resting on the support legs 3 as these are being displaced. The con-
tainer 2 is then put down on the supporting surface so that its weight is now resting
on the wheels 71 of the undercarriage and on the rear wheels 23. The displacement of
the undercarriage 7 of the lifting device 1 between the raised position and the lowered
position will be explained in more detail below with reference to figures 6 and 10.

In figure 6, the container 2 is shown after the support legs 3 have been moved back
into the raised position, as described above, so that the weight of the container 2 is
now resting on the wheels 71 of the undercarriage 7 and on the rear wheels 23. Fur-
ther, the tow bar 5 has been unfolded into its unfolded position so that the container 2
can be moved by a vehicle, not shown, being connected to the eye hook 57 or trans-
verse bar 59 of the tow bar 5, see figure 9. The transverse bar 59 of the tow bar 5 is
also arranged to lock the tow bar to the container 2 in the erect position of the tow bar
5, as the end face 21 of the container 2 is provided with a set of locking dogs 211.
Parts of a displacing device 9 of the lifting device 1 are shown in figure 6 as well. The
displacing device 9 includes a frame 91 in which a sliding rail 93, see figure 10, is slid-
ably positioned. The displacing device 9 further includes a locking bolt 95 which is ar-
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ranged to lock the sliding rail 93 in an upper position and in a lower position by means
of, respectively, upper lock mandrels 97 and lower lock mandrels 99 on the frame 91
and a lock mandrel 98, see figure 10, on the sliding rail 93. The sliding rail 93 is at-
tached to the sleeve 79, see figure 8, which is further connected to the undercarriage
7 of the lifting device.

In figure 7, part of the undercarriage 7 of the lifting device 1 is shown in an exploded
drawing. The coupling part 72 is shown at a distance from the intermediate piece 73
and the wheels 71 with the wheel brackets 74. The coupling part 72 and the interme-
diate piece 73 and the intermediate piece 73 and the wheel brackets 74 are rotatable
relative to each other around an axle 722 and axles 732, respectively. The wheels 71
are further provided with journals complementarily fitting attachment holes 741 in the
wheel brackets 74.

In figure 8, the undercarriage 7 is shown assembled and placed at a distance from the
sleeve 79. The coupling part 72 is provided with a pin 76 complementarily fitting into
the sleeve 79, whereby the undercarriage 7 may be rotated relative to the sleeve 79
around a substantially vertical rotational axis 791. The coupling part 72 is further pro-
vided with journals 78 to which the tow bar 5 is arranged to be attached by means of
attachment holes 56, see figure 9, and be rotated around the above-mentioned rota-
tional axis 781.

In figure 9, the tow bar 5 is shown in an exploded drawing, in which a movable, U-
shaped telescopic part 51 of the tow bar 5 is separate from a fixed H-shaped part 53
of the tow bar, which, in a position of application, is rotatably connected to the under-
carriage 7 of the lifting device 1 around the rotational axis 781. The length of the tow
bar 5 can be adjusted by the telescopic part 51 being moved relative to the fixed part
53 and secured by means of securing means, not shown, in a desired position. The
securing means may be, for example, bolts not shown, complementarily fitting bolt
holes. Attachment holes 56 at the bottom of the tow bar 5 are used for the attach-
ment of the tow bar 5 to the journals 78 on the coupling part 72 of the undercarriage
7.

In figure 10, the displacing device 9 of the lifting device 1 is shown in more detail. The
displacing device 9 has the effect of making the undercarriage 7 displaceable from a
raised position into a lowered position, the displacing device 9 being fixed to the
sleeve 79 of the undercarriage 7. The sliding rail 93 is slidably positioned inside the
frame 91. The locking bolt 95 complementarily fits into upper lock mandrels 97 and
lower lock mandrels 99 as well as into the lock mandrel 98 on the sliding rail 93,
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whereby the sliding rail 93 can be locked in an upper position and a lower position
corresponding to the raised position and the lowered position, respectively, of the un-
dercarriage 7.

In figure 11, another embodiment of the lifting device 1 is shown, in which the sliding
rail 93 is provided with wheels 931 which reduce the friction of the sliding rail 93 in-
side the frame 91.
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Claims

A lifting device (1) for a container (2), the lifting device (1) being arranged
to be attached at one end (21) of the container (2), and the lifting device (1)
comprising:

- a tow bar (5) being adjustable between an erect position and an unfolded
position;

- an undercarriage (7) connected to the tow bar (5) and provided with one
or more wheels (71), the undercarriage (7) being adjustable between at
least a raised position and a lowered position, and the undercarriage (7) be-
ing arranged, in the lowered position, to carry at least part of the weight of
the container (2), characterized in thatthe undercar-
riage (7) is arranged to be brought from the raised position into the lowered
position by means of manual force and/or gravity, the undercarriage (7) be-
ing arranged to be brought from the raised position to the lowered position
when the end (21) of the container (2) has been lifted above the supporting

surface.

The lifting device (1) in accordance with claim 1, wherein the lifting device
(1) includes a sliding rail (93) arranged to be locked at least in an upper po-
sition and in a lower position corresponding to the raised position and low-
ered position, respectively, of the undercarriage (7).

The lifting device (1) in accordance with claim 1 or 2, wherein, in its erect
position, the tow bar (5) is arranged to be locked to the container (2) as the
tow bar (5) is formed with a transverse bar (59) complementarily fitting into
locking dogs (211) on the container (2).

The lifting device (1) in accordance with claim 3, wherein the tow bar (5) are
arranged to be released from the container (2) when the undercarriage (7)
is being moved into its lowered position, the transverse bar (59) of the tow
bar (5) being released from the locking dogs (211) of the container (2).

The lifting device (1) in accordance with any one of the preceding claims,
wherein the length of the tow bar (5) is adjustable as the tow bar (5) is tele-
scopic.

A method of using a lifting device (1), the lifting device (1) being provided
with an undercarriage (7) and the method including the steps:
- attaching the lifting device (1) to an end (21) of the container (2); and-
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lifting the end (21) of the container (2) up from the supporting surface into a
lifted position, characterized in thatthe method further
comprises the following steps:

- adjusting the undercarriage (7) from a raised position into a lowered posi-
tion by means of manual force and/or gravity;

- locking the undercarriage (7) in the lowered position; and

- partially lowering the container (2) from its lifted position so that at least
part of the weight of the container (2) is resting on the undercarriage (7).

The method in accordance with claim 6, wherein the step of lifting an end
(21) of the container (2) includes lifting the container (2) with the aid of a
hook-lift truck (4).

The method in accordance with claim 7, wherein the step of adjusting the
undercarriage (7) from a raised position into a lowered position further in-
cludes extending the tow bar (5), the tow bar (5) being telescopic.

The method in accordance with claim 7 or 8, wherein the method, after the
step of lifting an end (21) of the container (2), further includes adjusting one
or more support legs (3) of the container (2) into a lowered position, the
support legs (3) being arranged, in the lowered position, to carry at least
part of the weight of the container (2).

The method in accordance with any one of claims 6-9, wherein the method
further includes the steps of:

- unfolding the tow bar (5) from an erect position into an unfolded position;
and

- connecting the tow bar (5) to a vehicle, whereby the container (2) can be
moved by the vehicle.
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