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(57) Abstract: A lifting attachment for lifting one or more containers, 
comprising a lifting attachment frame (3) and an arm (4) on each end 

13 of the lifting attachment frame (3), wherein the arm (4) comprises an 
7 upper locking mechanism (5) and a lower locking mechanism (6). Each 

arm (4) further comprises a pivotable extension (7) connected to an 
actuator (13), wherein a proximal end of the extension (7) comprises a 
pivot point (12) connecting the extension (7) to the arm (4) and a distal 
end of the extension (7) comprises a support portion (14), wherein in a 

12 resting position the distal ends of the extensions (7) are turned to move 
the support portions (14) to each other and in an operating position the 

14 distal ends of the extensions (7) are turned downwards for supporting 
15 the container from its side.  
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LIFTING ATTACHMENT FOR LIFTING CONTAINERS 

FIELD OF THE INVENTION 

The present invention relates to a lifting attachment for simultaneously 

lifting and handling one or two containers, where both containers have the same 

5 width.  

BACKGROUND OF THE INVENTION 

Previously, empty or partially loaded freight containers are handled in 

a dock area, for example, by lifting one container on top of another container and 

then lifting the bottom container for moving both containers. Handling containers 

10 with such a manner is time consuming as the pile of two containers needs to be 

lowered first, and the top container removed, before further handling the bottom 

container. Also, lifting a single container from the ground, necessitates the upper 

container position of the attachment to be empty.  

In some solutions, the single container is attached to a lifting attachment 

15 with horizontal twist-locks or hooks from longitudinal side of two upper longitudi

nal corner castings and lower part of the container is supported against a fixed sup

port structure of the lifting attachment.  

One solution is by lifting two containers with the same lifting attach

ment so that the second container is on top of the first and both containers are lifted 

20 at the same time with two horizontal twist-locks or hooks on upper longitudinal 

corner castings of the lower container and the upper container is secured by addi

tional twist-locks of other mechanisms. With this system both containers are han

dled at the same time, which is the fastest way to handle two containers if the con

tainers are picked from a stack. Stack means containers are arranged on top of each 

25 other, typically 6 to 8 containers high.  

Another solution is to handle single containers separately in such a way 

that both containers are gripped from their upper corners from the top with verti

cal twist-locks and the lower part of the container is supported against the fixed 

support structure of the lifting attachment. In some cases, this is the fastest way to 

30 handle single containers but lifting two containers simultaneously is not possible.  

With above-mentioned solutions, different lifting attachments are opti

mized with certain lifting conditions only and the lifting attachment cannot be 

changed easily from lifting one container to two containers while both of the con

tainers are steadily secured.
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BRIEF DESCRIPTION OF THE INVENTION 

An object of the present invention is to solve at least some of the above

mentioned drawbacks and to provide a space saving and robust lifting attachment 

for lifting containers together or separately using the same lifting attachment in

5 stead of several different ones. The objects of the invention are achieved by an ar

rangement which is characterized by what is stated in the independent claims. The 

preferred embodiments of the invention are disclosed in the dependent claims.  

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, the invention will be described in greater detail by 

10 means of preferred embodiments with reference to the attached drawings, in 

which 

Figures 1A-1C illustrate a lifting attachment according to an embodi

ment; 

Figures 2A and 2B illustrate a back view of a lifting attachment accord

15 ing to the embodiment of Figures 1A-1C; 

Figures 3A and 3B illustrate a side view of the lifting attachment accord

ing to the embodiment of Figures 1A-1C; 

Figure 4 illustrates another side view of the lifting attachment according 

to the embodiment of Figures 1A-1C; 

20 Figure 5 illustrates a closer view of a lower locking mechanism; 

Figure 6 illustrates a closer view of an extension according to the em

bodiment of Figures 2A and 2B.  

DETAILED DESCRIPTION OF THE INVENTION 

Figures 1A-1C illustrate a lifting device comprising an operator's cabin 

25 202 and a lifting attachment 2 according to an embodiment, wherein Figure 1A il

lustrates the lifting attachment 2 lifting a container with an upper locking mecha

nism 5, Figure 1B illustrates the lifting attachment 2 lifting a container with a lower 

locking mechanism 6, and Figure 1C illustrates the lifting attachment 2 lifting both 

upper and lower containers with the lower locking mechanism 6. In this context, 

30 the term "upper container" refers to the container which is being lifted mostly 

above the lower locking mechanism 6, and the term "lower container" refers to the 

container which is being lifted mostly below the lower locking mechanism 6.  

The lifting attachment 2 can be connected to a lifting mast 1, which has 

an essentially vertical orientation. The orientation of the mast 1 may be adjustable
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for example by arranging a pivot joint 200 close to the lower end of the mast 1 to 

connect the mast 1 to the machine and further arranging an extending cylinder 201 

in an upper level. The lifting attachment 2 could also be installed for example to an 

end of a boom type support instead of the lifting mast 1.  

5 Freight containers are standardized, and each container has a corner 

casting on each corner of the container, resulting in eight corner castings in total 

on each container. Corner casting is a reinforced piece with oval holes (such as an 

oval hole 99 in Fig. 5) on each visible surface which are also standardized for lifting 

the container. The container is lifted from said corner castings. Each corner casting 

10 has oval holes 99 for lifting on the two vertical sides and on the one horizontal side 

of the container to allow lifting the container by connecting locking mechanisms to 

the corner casting, One locking mechanism, known as a twist-lock, has a cross-sec

tion that corresponds to the oval hole 99 in the corner casting, and locking is 

achieved by rotating the twist-lock 900 after it has been inserted into the oval hole 

15 99 of the corner casting. The end of a twist-lock is tapered, to enable self-alignment 

with the oval hole 99 in the corner casting.  

The lifting attachment 2 is used to grab one or two empty or partially 

loaded containers simultaneously or separately and transport containers and land 

one or two container simultaneously or separately with the lifting device such as a 

20 lift truck.  

Figures 2A and 2B illustrate a back view (as viewed from the operator's 

cabin 202 side) of the lifting attachment 2 according to the embodiment of Figures 

1A-1C. Figures 3A and 3B illustrate a side view of the lifting attachment 2 according 

25 to the embodiment of Figures 1A-1C. A lifting attachment base 11 is arranged to 

move up and down along the lifting mast 1. The lifting attachment 2 comprises the 

lifting attachment base 11, a lifting attachment frame 3 and arms 4 on each side of 

the lifting attachment frame 3. One arm 4 is situated on left and another arm 4 on 

the right side of the lifting attachment 2 when viewed from the operator's cabin 

30 202, and the distance between the arms 4 can be adjusted to match container's 

length by sliding parts 3a, 3b. Each arm 4 comprises an upper locking mechanism 

5 and a lower locking mechanism 6. An extension 7 is provided next to the lower 

locking mechanism 6.  

The lifting attachment frame 3 is mounted to a lifting attachment base 

35 11 in an essentially horizontal position. The mounting may be fixed or allow mov

ing the lifting attachment frame 3 relative to the base as explained below. The
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lifting attachment 2 comprises the sliding parts 3a, 3b which can carry the arms 4 

at a relatively same height from the ground. The arms 4 are connected to the sliding 

parts 3a, 3b in the lifting attachment frame 3. Sliding part 3a is at left side as viewed 

from the operator's cabin 202 and sliding part 3b is at right side as viewed from 

5 the operator's cabin 202. In some implementations, the frame 3 can be rotated 

clockwise or anti-clockwise and/or moved sideways as viewed from the operator's 

cabin 202.  

Each arm 4 comprises the upper locking mechanism 5 at its upper end 

and the lower locking mechanism 6 at its lower end. In this implementation, a lock 

10 to lock into the corner casting is a vertical or horizontal twist-lock 51, however, 

other type of locks can also be used. Normally two twist-locks 51 are connected to 

the upper corner castings of the container closer to the operator's cabin 202 side 

when twist-locks 51 are inserted to the corner castings vertically, meaning from 

the top of the container. However, in some implementations, the twist-locks 51 are 

15 inserted to the corner castings horizontally, meaning from the side of the container, 

which can be two corner castings from one longitudinal side or one corner casting 

from each transversal side of the container.  

The upper locking mechanism 5 can further comprise a lifting system 8 

to adjust vertical position of twist-locks, either separately or simultaneously, by 

20 extending vertical distance between lifting attachment frame 3 and twist-locks 51.  

The lifting system 8 is needed to adjust position of twist-locks 51 and corner cast

ings to adjust the container's vertical position in relation to the lifting attachment 

2, and also to lift and lower the upper container so that it can be lowered past the 

lower locking mechanism, and additionally adjust the height of both upper locking 

25 mechanisms 5 to handle containers of different heights. Both upper twist-locks 51 

has its own lifting system 8. The lifting system 8 can comprise a telescopic arm, for 

instance.  

The upper locking mechanism 5 can further comprise a free movement 

portion which allows both twist-locks 51 to land into the corner castings when the 

30 container is inclined, and the corner castings have different height from the ground.  

Alternatively, one upper locking mechanism 5 can be landed first and the second 

upper locking mechanism 5 is landed within tolerance of free movement, when the 

lifting attachment 2 and the container to be grabbed are not aligned. The lift truck 

is inclined while both upper locking mechanisms 5 cannot land at the same time to 

35 the corner castings. The free movement portion can move freely, for example 10

30 cm up and down, which allows the upper twist-locks 51 to be lowered and lifted
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together with the lifting attachment frame 3 when the lifting attachment frame 3 

and the container has a different angle. The gravity keeps the free movement por

tion down but when both upper twist-locks 51 are lowered on top of the inclined 

container, one twist-lock 51 will touch the container first and both twist-locks 51 

5 can be lowered within range of the free movement, until both twist-locks 51 are 

ready to connect.  

When one twist-lock 51 is engaged to its respective corner casting, the 

lifting attachment 2 can be lowered so that the other twist-lock 51 is engaged to its 

respective corner casting. When the lifting attachment 2 is lowered to grab the con

10 tainer's upper corner castings, both twist-locks 51 are lowered simultaneously to

gether with the lifting attachment 2. The first twist-lock 51 stops to its respective 

corner casting and the lifting attachment 2 continues lowering for the second twist

lock 51. When both twist-locks 51 are moved with lifting attachment frame 3, first 

twist-lock 51 stays in its respective corner casting because of the free movement 

15 portion while the second twist-lock 51 is still being lowered. The arms 4 may also 

comprise a protrusion 10 for supporting the upper container from its side. The pro

trusion 10 is in the fixed connection with the arm 4.  

The lower locking mechanism 6 can comprise a twist-lock 61, a hook 

(similar as a hook 62 shown in Fig. 5), a rotatable locking mechanism (similar as a 

20 rotatable locking mechanism 63 shown in Fig. 5) or combination of the hook and 

the rotatable locking mechanism or other locking element of gripping the container 

from its sides. The lower locking mechanisms 6 are for gripping corner castings of 

the containers from sides so that the locking element (twist-lock, hook, rotatable 

locking system) is horizontally pushed inside the corner castings through side 

25 openings of the container. Some of the implementations are described below.  

In one implementation, the lower locking mechanism 6 comprises 

twist-locks 61 which are used to grab container from longitudinal side as viewed 

from the operator's cabin 202 by connecting the twist-locks 61 horizontally from 

the side of corner castings of the lower container. The lower locking mechanism 6 

30 can also comprise free movement portions as described above. In another imple

mentation, the twist-locks 61 are used to grab the container from transversal sides 

by inserting the twist-locks 61 through the vertical oval holes 99 of the corner cast

ings. The lower locking mechanism 6 can also comprise free movement portions as 

descripted above and also up and down free movement as described with upper 

35 locking mechanism 5.  

In another implementation, the lower locking mechanism 6 can
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comprise a hook (similar as hook 62 shown in Figure 5) only. The hook is arranged 

to be inserted into the corner casting of the longitudinal side of the lower container.  

The hook can be contracted inside the lower locking mechanism 6 in a resting po

sition and elongated when in an operating position. When contracted, the hook 

5 does not obstruct the way of the upper container when the upper container is low

ered.  

Figure 4 illustrates another side view of the lifting attachment according 

to the embodiment of Figures 1A-1C. In this implementation, the lower locking 

10 mechanism 6 comprises two twist-locks 61 on top of each other which are herein 

named as the first lower twist-lock 61a and the second lower twist-lock 61b. The 

lower twist-locks 61 can be arranged to grab the containers from the longitudinal 

sides or the transversal sides of the container, which can be two corner castings 

from one longitudinal side or one corner casting from each transversal side of the 

15 container.  

The lower twist-locks 61 can be arranged to contract inside the lower 

locking mechanism 6. The first lower twist-lock 61a is contracted inside the lower 

locking mechanism 6 in a resting position and elongated when in an operating po

sition. When contracted, the first lower twist-lock 61a or both lower twist-locks 61 

20 do not obstruct the way of the upper container when the upper container is low

ered.  

As an alternative to contracting the lower twist-locks 61, the lower lock

ing mechanism 6 can comprise a mechanism (not shown in Figures) to move the 

first 61a or both lower twist-locks 61 sideways while the upper container is low

25 ered in such way that the lower twist-locks 61 are not obstructing the way.  

When the lower locking mechanism 6 comprises two twist-locks 61, the 

first lower twist-lock 61a can grab the bottom corner castings of the upper con

tainer while the second lower twist-lock 61b can grab the upper corner castings of 

the lower container. This facilitates and fastens picking two containers on top of 

30 each other at the same time in such way that only the lower locking mechanism 6 

is grabbing the containers and there is no need to use the upper locking mechanism 

5. When picking two containers, the first lower twist-lock 61a can be locked first 

and when landing the second lower twist-lock 61b can be released first. It is also 

possible to pick two containers on top of each other, so that the first lower twist

35 locks 61a are contracted and the second lower twist-locks 61b are engaged to the 

upper corner castings of the lower container and lift both containers while the



WO 2021/240064 PCT/F12021/050378 

7 

upper container is balanced on top of the lower container. The lower twist-locks 

61a and 61b can be controlled separately so that the first lower twist-lock 61a can 

have longer horizontal movement to attach the upper container and pull it back 

and align with the lower container.  

5 With this implementation, the upper vertical twist-locks 51, the lower 

horizontal locking system 6 and the extension 7 makes it possible to change locking 

methods of the container when containers are picked. This applies to all the imple

mentations with a hook or a twist-lock. As shown in Figure 1C, the arrangement 

allows picking up two stacked containers without using the upper locking mecha

10 nism 5. The upper container is first picked up with the upper twist-locks 51 and 

the lower container with the second lower twist-locks 61b. The upper container is 

then lowered by the upper twist-locks 51 so that the upper container is landed on 

the top of the lower container and locked in place with the first lower twist-locks 

61a from the bottom corner castings of the upper container. That way the contain

15 ers are handled together as stacked.  

This arrangement works also vice versa, wherein the containers can be 

lowered together as a stack or separately. When lowering the containers sepa

rately, the lower twist-locks 61 are released first when releasing the lower con

tainer while the upper twist-locks 51 are still locked with the upper container. The 

20 upper container can then be released separately by lowering the lifting attachment 

2 and releasing the upper twist-locks 51.  

Figure 5 illustrates yet another implementation, wherein the lower 

locking mechanism 6 can comprise a rotatable mechanism 63 with an upper holder 

25 63a and a lower holder 63b. The term "holder" refers to a protrusion, a rotatable 

locking system or a hook arranged to fit at least partially inside an oval hole 99 of 

a corner casting of a container. The upper holder 63a is arranged to be inserted at 

the lower corner casting of the transversal side of the upper container and the 

lower holder 63b is arranged to be inserted into the upper corner castings of the 

30 transversal side of the lower container. Both upper holder 63a and lower holder 

63b can rotate together around a vertical axis Y. In this context, the vertical axis Y 

refers to a straight line around which the holders 63a, 63b rotate wherein the line 

is essentially a parallel vertical line between the upper locking mechanism 5 and 

lower locking mechanisms 6. The upper 63a and lower holder 63b can be in fixed 

35 connection or move separately. When in fixed connection, the upper holder 63a 

holds the weight of the lower container via the lower holder 63b. The upper holder
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63a and lower holder 63b can be manufactured with one solid cast piece or welded 

together from several pieces. Alternatively, the upper and lower holders 63a, 63b 

can be in two or more pieces, which are assembled together or separately to the 

lower locking mechanism 6. The upper and lower holders 63a, 63b can have mutual 

5 or separate hinges for rotating around the vertical Y axis. In some implementations, 

the upper and lower holders 63a, 63b can be controlled separately.  

In some implementations, a hook 62 comprising a hook arm 62a can be 

arranged above, below or at the same level as the rotatable mechanism 63. The 

hook arm 62a can be designed as a straight or curved portion with a curved tip. The 

10 hook 62 can be inserted into the lower corner casting of the longitudinal side of the 

upper container as viewed from the operator's cabin 202, while the rotatable 

mechanism 63 rotates the upper holder 63a into the lower corner casting of the 

upper container and the lower holder 63b into the upper corner casting of the 

lower container to lock the containers from the transversal sides. The lower con

15 tainer's weight is carried by the rotatable mechanism 63 as the lower container is 

engaged by the lower holder 63b and the extensions 7 are supporting the lower 

container by taking side forces.  

The hook 62 prevents the upper container to drop during the lifting or 

transportation. As the oval hole 99 of the corner casting is large enough to easily 

20 set the locking inside, there is a possibility that the container jumps and falls out of 

the hook 62. The upper holder 63a is rotated inside the corner casting to prevent 

such jumping. The holders 63a, 63b can be placed between the hook 62 or the hook 

arm 62a and the container structure so there is no space to move and the container 

cannot jump and fall out of the hook 62. The holder can be placed above, below of 

25 side of the hook 62 or the hook arm 62a so that the tip of the hook 62 secures the 

container horizontally and the hook 62 or the hook arm 62a carries the vertical 

forces, and possibly some of the horizontal forces.  

The hook 62 can alternatively be inserted into the upper corner casting 

of the longitudinal side of the lower container as viewed from the operator's cabin 

30 202. With this arrangement, it is possible to lift and carry the upper container on 

top of the lower container. Rotatable locking system 63 can be used to lock the up

per and lower containers together. The hook 62 or the hook arm 62a can carry the 

weight of both lower and upper containers and the rotating locking system 63 can 

carry horizontal forces of the containers and prevent the container from dropping.  

35 The lower holder 63b can secure the container from dropping off the hook 62 as 

previously explained and the upper holder 63a can prevent the upper container
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from sliding or moving sideways.  

The hook 62 or the hook arm 62a can be contracted inside the lower 

locking mechanism 6 in a resting position and elongated when in an operating po

sition. When contracted, the hook 62 or the hook arm 62a does not obstruct the 

5 way of the upper container when the upper container is lowered. The hook 62 and 

the rotatable locking movements can be actualized electrically, hydraulically or 

pneumatically. In some implementations, the hook 62 or the hook arm 62a can be 

replaced with a twist-lock.  

The control of the hook 62, the hook arm 62a or the rotatable locking 

10 system 63 with holders 63a, 63b and/or other container engaging devices can be 

interlocked with load weighing systems and/or with systems and devices monitor

ing the actual status and operation of the load engaging devices. Such interlocks 

may be needed both to ensure safe operation and to ensure correct operating se

quences of the system.  

15 The hook 62, the hook arm 62a or the rotatable locking system 63 with 

holders 63a, 63b can be connected to a load sensor for sensing or measuring load 

to define if there is a container weighting on the hooks 62 or if the container has 

landed on the ground or on top of another container. The sensors for the load can 

be electric sensors such as, for example, a strain gauge. The hook 62 or hook arm 

20 62a can be additionally connected to a position sensor to measure position and sta

tus of the hook 62 or the hook arm 62a. Position sensors can be, for example, an 

angle sensor, a limit switch or an inductive or a capacitive switch.  

The sensors can be part of automation by holding the hook 62 or the 

rotatable locking system 63 and preventing its movement if an operator seated in 

25 the operator's cabin 202 of lift truck accidently switches its controls from the op

erating position to the resting position. If information of the load sensor indicates 

that the container has not landed or fully landed on the ground or on top of another 

container, the hook 62 or the rotatable locking system 63 will not release the con

tainer.  

30 The information obtained from said sensors can be shown to the oper

ator by indicating with on/off lamps or different color, for instance. The indication 

can additionally be shown at the lifting attachment 2. When the lifting attachment 

2 is carrying the upper and the lower container separately as described above, the 

weight of the upper and/or lower container is registered or measured and the up

35 per container can be landed to top of the lower container and locked by the lower 

locking mechanism 6.
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Figures 2A, 3A and 4 illustrate the extension 7 in the resting position 

and Figures 2B and 3B illustrate the extension 7 in the operating position. This 

should not be confused with the resting and operating positions of the hook 62 or 

5 the lower twist-locks 61 as the extension 7 and the hook 62 or the twist-lock 61 are 

separately operable. The extension 7 allows handling the upper container in the 

upper locking mechanism 5 in such way that when the extension 7 is in the resting 

position, the upper container can be lowered to the ground as the lifting attachment 

2 is moved vertically down so that the bottom of the container is then lower than 

10 the lowest part of the extension 7.  

The extension 7 is attached to the arm 4 through a pivot point 12 situ

ated above or below the lower locking mechanism 6 but in some embodiment, the 

pivot point 12 can situate next to the lower locking mechanism 6. The extension 7 

moves from the resting position to the operating position around the pivot point 

15 12. An actuator 13 connected to the extension 7 moves the extension 7 in relation 

to the pivot point 12 using a telescopic arm, for instance. One end of the actuator 

13 can be in a fixed or hinged connection to a side of the extension 7, where said 

side is towards the vertical axis of the lifting attachment 2 in the resting position, 

and another end can be in a fixed or hinged connection to the arm 4. The actuator 

20 13 is connected to the control system of the lifting attachment 2 and the actuation 

can be realized by hydraulic, pneumatic, electric or mechanical means. The exten

sion 7 can be also moved by other means, for example by arranging a gear-type 

machinery at the pivot point 12.  

Figure 6 illustrates a closer view of the extension 7 according to the em

25 bodiment of Figures 2A and 2B. The extension 7 is arranged to provide a side sup

port to the lower container and by that prevent the container from tilting. The ex

tension 7 comprises a proximal end and a distal end. The proximal end comprises 

the pivot point 12 connecting the extension 7 to the arm 4 and the distal end com

prises a support portion 14. The support portion 14 at the distal end can be per

30 pendicularly elongated from the extension 7 for supporting force F caused by 

weight of the lower or upper or both containers. The support portion 14 is in the 

fixed connection with the extension 7. The width of the support portion 14 can be 

same or smaller as the width of the extension 7 and the surface area vary from 

square to rectangular.  

35 The extension 7 can be stronger in the opposing direction of the force F 

compared to the perpendicular direction of the force F. In Figure 6, the extension 7
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is illustrated as a bar with a right-angled transversal cross-section. However, the 

shape of the extension 7 is not essential as it only need to be ensured that the con

tact surface, against which the container leans at the distal end of extension 7, al

lows for supporting the force F. In some embodiments, the transversal cross-sec

5 tion can be rounded or circular. Additionally, the extension 7 is illustrated as 

straight but in some embodiments, the extension 7 can be curved or bent or include 

two or more parts connected to each other.  

In the resting position the distal ends are turned to move the support 

portions 14 closer to each other and in the operating position the distal ends are 

10 turned towards the ground. In the resting position the lowest point of the extension 

7 is at same level or above the lower locking mechanism 6 so that when the upper 

container is lowered to the ground or picked up from the ground, the extension 7 

stays above the bottom of the upper container. In some embodiment, when in the 

resting position, a line between the proximal end and distal end of the extension is 

15 in less than 45 degree angle with the lifting attachment frame 3, and more prefer

ably horizontal or parallel to the lifting attachment frame 3 such that distance be

tween the distal ends of the extensions 7 are closest to each other. In another em

bodiment, the extension 7 may be slightly turned away from the lifting attachment 

frame 3 when in the resting position in such way that the extension 7 forms less 

20 than 40 degree angle with the lifting attachment frame 3 plane, more preferably 

less than 24 degree angle and most preferably less than 10 degree angle.  

In the operating position the line between the proximal end and distal 

end of the extension 7 can be parallel to the arm 4. Optionally, in some embodi

ments, the support portion 14 of the distal end of the extension 7 is within 50 cm 

25 from the extrapolated line E (as illustrated in Figs 3-4) between the upper locking 

mechanism 5 and the lower locking mechanism 6, and more preferably within 15 

cm from the extrapolated line E, and most preferably within 5 cm from the extrap

olated line E between the upper locking mechanism 5 and the lower locking mech

anism 6. The term "extrapolated line" refers to a continuation of the line between 

30 the twist-lock 51 of the upper locking mechanism 5 and the twist-lock 61, hook 62 

or rotatable locking system 63 of the lower locking mechanism 6, as shown in Fig

ures 3 and 4. When the containers are locked with the lifting attachment 2, this 

extrapolated line is also between the center of the left (and right) corner castings 

of the upper and lower container.  

35 The extensions 7 change the equilibrium position of the lower container 

such that the container does not tilt as much as it would otherwise. This is because
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the support portion 14 of the extension 7 pushes against the longitudinal side of 

the container, counteracting force F of the torque. The pivot point 12 can be a hinge 

and most of the stress is focused on it and the support portion 14. Therefore, length 

of the hinge is preferably greater than diameter of the hinge. In some embodiments, 

5 the pivot point 12 can be a bearing or a ball joint.  

For counteracting the abovementioned forces F, at least one extension 

sleeve 15 can be arranged to support the extension 7 between its proximal end and 

distal end. The extension sleeves 15 reduce significantly the targeted forces to the 

pivot point 12. In one embodiment the extension sleeve 15 can carry the counter 

10 forces and also stop or limit an angle or position of the extension 7 which therefore 

will set a correct place of the support portion 14 in the operating position.  

The extension sleeve 15 can be for instance reinforced steel plate ar

ranged partially around the extension 7 such way that it covers at least a side of the 

extension 7 parallel to the pivoting plane. In case the transversal cross-section is 

15 circular, the extension sleeve 15 is arranged to cover at least a part of the circum

ference of the extension 7 parallel to the pivoting plane. This prevents bending of 

the extension 7 when the forces F are concentrated towards the pivot point 12 and 

the support portion 14. The extension sleeve 15 can be attached to the arm 4 in 

such way that in operating position, the extension 7 fits within the extension sleeve 

20 15. The more distance between the extension sleeve 15 and the pivot point 12, the 

less forces F are concentrated to the pivot point 12. However, the extension sleeve 

15 should preferably situate above the lowest point of the lower locking mecha

nism 6. The extension sleeve 15 can be at the same level or above the lowest point 

of the lifting attachment 2 or the pivot point 12. For each extension 7, the extension 

25 sleeve 15 and the pivot point 12 are arranged in the arm 4 of the lifting attachment 

2. With the above-mentioned extension sleeves 15, the lower container can be 

steadily supported.
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CLAIMS 

1. A lifting attachment (2), comprising 

a lifting attachment frame (3), and 

an arm (4) on each end of the lifting attachment frame (3), wherein the 

5 arm (4) comprises an upper locking mechanism (5) for grabbing an upper con

tainer and a lower locking mechanism (6) for grabbing a lower container, wherein 

the arm (4) is configured to grip said upper and lower containers simultaneously, 

c h a r a c t e r i z e d in that each arm (4) further comprises a pivot

able extension (7) provided next to the lower locking mechanism (6) and con

10 nected to an actuator (13), wherein a proximal end of the extension (7) comprises 

a pivot point (12) connecting the extension (7) to the arm (4) and a distal end of 

the extension (7) comprises a support portion (14), 

wherein in a resting position the distal ends of the extensions (7) are 

turned to move the support portions (14) closer to each other and in an operating 

15 position the distal ends of the extensions (7) are turned downwards for supporting 

the lower container from its side.  

2. A lifting attachment (2) according to claim 1, wherein in the resting 

position the lowest point of the extension (7) is at same level or above the lower 

20 locking mechanism (6).  

3. A lifting attachment (2) according to claim 1 or 2, wherein in the rest

ing position a line between the proximal end and distal end of the extension (7) is 

in less than 45 degree angle with the lifting attachment frame (3), and more pref

erably parallel to the lifting attachment frame (3) such that distance between the 

25 distal ends of the extensions (7) are closest to each other.  

4. A lifting attachment (2) according to claim 1, wherein in the operating 

position the support portion (14) of the distal end of the extension (7) is within 50 

cm from an extrapolated line (E) between the upper locking mechanism (5) and 

the lower locking mechanism [6), and more preferably within 15 cm, and most 

30 preferably within 5 cm from the extrapolated line (E) between the upper locking 

mechanism (5) and the lower locking mechanism (6).  

5. A lifting attachment (2) according to any one of claims 1-4, wherein 

the pivot point (12) is a hinge, and length of the hinge is greater than diameter of 

the hinge.  

35 6. A lifting attachment (2) according to any one of claims 1-5, wherein 

the extension (7) comprises an extension sleeve (15) between the proximal end 
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and the distal end of the extension (7).  

7. A lifting attachment (2) according to claim 6, wherein the extension 

sleeve (15) is a reinforced steel plate surrounding partially around the extension 

(7).  
5 8. A lifting attachment (2) according to any one of claims 1-7, wherein 

the support portion (14) at the distal end is perpendicularly elongated from the 

extension (7) for supporting force (F) caused by weight of the lower container.  

9. A lifting attachment (2) according to any one of claims 1-8, wherein 

the actuator (13) comprises a telescopic arm.  

10 10. A lifting attachment (2) according to claim 9, wherein one end of the 

telescopic arm is in a fixed or hinged connection to a side of the extension (7), 

where said side is towards the vertical axis of the lifting attachment (2) in the rest

ing position.  

11. A lifting attachment (2) according to any one of claims 1-10, wherein 

15 the upper locking mechanism (5) comprises a lifting system (8) for adjusting ver

tical position of the upper locking mechanism (5).  

12. A lifting attachment (2) according to any one of claims 1-11, wherein 

the arm (4) comprises a fixed protrusion (10) for supporting force (F) caused by 

weight of the upper container.  

20 13. A lifting attachment (2) according to any one of claims 1-12, wherein 

the lower locking mechanism (6) comprises a first lower twist-lock (61a) and a 

second lower twist-lock (61b).  

14. A lifting attachment (2) according to any one of claims 1-12, wherein 

the lower locking mechanism (6) comprises a rotatable system (63) comprising an 

25 upper holder (63a) and a lower holder (63b).  

15. A lifting attachment (2) according to claim 14, wherein the lower 

locking mechanism (6) further comprises a hook (62) arranged to be inserted in an 

oval hole (99) of the lower corner casting of the upper container.  

16. A lifting attachment (2) according to claim 14, wherein the lower 

30 locking mechanism (6) further comprises a hook (62) arranged to be inserted in an 

oval hole (99) of the upper corner casting of the lower container.  

17. A lifting device, comprising a lifting attachment (2) according to any 

one of claims 1-16, wherein the lifting device further comprises a lifting mast (1), 

wherein the lifting attachment (2) is movably attached to the lifting mast (1).  

35 
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