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Description

Field of the Invention

[0001] The present invention relates to a side lift
spreader for handling empty containers, comprising a
main carriage which is connectable to a lifting device to
be movable along a mast of the lifting device, a main
frame is carried by and sideways movable with respect
to the main carriage, and at least two vertical container
holding beams which are arranged to the main frame,
wherein each vertical container holding beam comprises
a container locking device and a lower container support.

Background of the Invention

[0002] Side lift spreaders are commonly used for han-
dling empty containers. Two horizontal telescopic beams
allow containers of varying size to be handled by one
spreader. Each telescopic beam is provided with a con-
tainer locking device, commonly a twist lock or a lifting
hook, that should mate with corner castings in the upper
corners of the container. A main frame of the spreader
holds the telescopic beams. The main frame is supported
by and slidable in a guide cradle. The guide cradle is, in
turn, held by a main carriage which is connected to a
lifting device, such as a truck. Thus, the entire spreader
and the container are movable by lifting along a mast of
the truck. A common type of side lift spreader is shown
in EP 0 701 964.

[0003] One problem with side lift spreaders is that the
operator of the spreader and lifting device may find it
difficult to align the locking device of the spreader with
the corner castings of the container. Since the main frame
is slidable sideways with respect to the main carriage the
locking device may be moved sideways by moving the
entire main frame. In addition there exist movable locking
device arrangements which allow each locking device to
be individually moved to facilitate alignment with the cor-
ner castings of the container.

[0004] However, movable locking devices tend to
make the spreader more complex and also decrease the
service intervals of the spreader. Occasionally the lock-
ing devices are damaged due to that the operator of the
spreader and lifting device is not able to align the spread-
er to the corner castings of the container. The movable
locking devices has been found to be more fragile than
the fixedly arranged locking devices.

[0005] Empty containers may be stacked on top of
each other on rather high container stacks. In recent
years it has become common to use stacks of heights
up to nine regular containers, which corresponds to a
22.5 metre high stack. Naturally, aligning a spreader to
a container arranged on a high container stack is even
more difficult for the operator of the spreader and lifting
device than if the container is placed on ground level.
[0006] Hence, there is a need for a side lift spreader
which s easier to align with a container, in particular when
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the container is placed on a high container stack.

Summary of the Invention

[0007] The present invention relates to a side lift
spreader for handling empty containers, comprising a
main carriage which is connectable to a lifting device to
be movable along a mast of the lifting device, a main
frame which is carried by the main carriage, and at least
two vertical container holding beams which are arranged
to the main frame, wherein each vertical container hold-
ing beam comprises a container locking device and a
lower container support, wherein the lower container sup-
port is arranged at a longer vertical distance from the
main frame than the container locking device.

[0008] A lower portion of the vertical container holding
beam comprises the container support and an upper por-
tion of the vertical container holding beam comprises the
container locking device. The vertical container holding
beam projects downward from the main frame to a great-
er extent than it projects upward from the main frame. It
is also possible that the vertical container holding beams
are arranged such that both the container locking devices
and the container supports are arranged below the main
frame.

[0009] Alternatively, a lower container support and a
container locking device may be arranged on separate
vertical container holding beams, however such separate
beams has the same purpose as one single beam and
is therefore herein referred to as one vertical container
holding beam. The container locking device may also be
arranged directly on the main frame and the container
support may be arranged on a vertical container holding
beam. In such an embodiment the lower container sup-
portis clearly arranged at a longer vertical distance from
the main frame than the container locking device.
[0010] The side lift spreader is suitable for being mov-
able along a mast of a lifting device. The main frame may
be sideways movable with respect to main carriage.
[0011] A reference point at the main frame should be
used when measuring the vertical distance to the lower
container support and the container locking device, re-
spectively. One and the same reference point should be
used for the lower container support and the container
locking device that are located on the same vertical con-
tainer holding beam. The reference point should be lo-
cated at the main frame itself and in particular the refer-
ence point should not be located at any downwardly pro-
jecting portion attached to the main frame. The main
frame is defined as the construction arrangement which
holds the vertical container holding beams that are
equipped with the container locking devices. The main
frame may also hold horizontal beams which may be tel-
escopically in order for the spreader to be adjustable and
lift containers of different sizes. If such horizontal beams
are used, the vertical container holding beams are pref-
erably arranged at the horizontal beams. The main frame
is movable with respect to the main carriage in order for
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the container locking devices, which may be lifting hooks,
to be mated with locking devices of the container, such
as corner castings in the upper corners of a container.
[0012] The container locking device will from now on
also be referred to as lifting hooks, which are commonly
used as container locking devices for side lift spreaders.
The purpose of the lifting hooks is to lock the container
to the spreader. The purpose of the lower container sup-
portis to support a container at a surface of the container
which is located below the lifting hooks to provide stable
handling of the container. Having a lower container sup-
port arranged at a longer vertical distance from the main
frame than a twist lock allows the vertical container hold-
ing beams to be projecting downwards from the main
frame. For the purpose of describing the advantages of
the spreader an initial position for the spreader is defined
as the lowest working position of the spreader on a lifting
device, such as a truck, for lifting and/or handling a con-
tainer placed directly on flat ground. In the initial position
ofthe side lift spreader according to the presentinvention,
the main frame is located at a longer vertical distance
from the ground than in prior art side lift spreaders. One
advantage with the side lift spreader according to the
present invention is thus that the vertical distance from
the ground in the initial position may allow the spreader
to be arranged above the front axle of a truck instead of
in front of the front axle of the truck. The centre of mass
for the spreader and the container is therefore located
closer to the centre of mass for the truck, compared to
prior art speeders, which increases stability of the
spreader on the truck.

[0013] In prior art side lift spreaders, such as the side
lift spreader illustrated in EP 0 701 964, locking devices
(i.e. twist locks) are located at vertical container holding
beams extending upwards from the main frame. Thus,
the side lift spreader according to the present invention
has an advantage over prior art side lift spreaders in that
an operator, such as a driver of a truck arranged with the
spreader, may get a better view of the container locking
devices at high lifting heights. The main frame of the
spreader will not obstruct the view of the lifting hooks.
[0014] In one embodiment, the side lift spreader com-
prises main frame guiding means for guiding a movement
of the main frame with respect to the main carriage,
wherein the main frame guiding means comprises at
least two links, one first portion of each link being con-
nected to the main frame and one second portion of each
link being connected to the main carriage. The links may
allow the main frame to be guided with respect to the
main carriage without any intermediate construction
which saves weight and thus reduces the total weight of
the spreader. The reduced weight of the spreader may
affect the stability of the mast at high lifting heights, and
may thus facilitate handling of containers at high lifting
heights. Moreover, the service intervals of the spreader
may be extended since friction pads, which are used in
prior art side lift spreaders, may not be necessary in the
spreader according the present invention.
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[0015] Preferably the links are pivotal links. Having piv-
otal links for guiding the movement of the main frame
with respect to the main carriage may reduce the friction
between the main carriage and the main frame which
reduces the energy required to move the main frame with
respect to the main carriage.

[0016] Inoneembodimentthelinks are rigid links. Rigid
links may be easier to control than non-rigid links.
[0017] In one embodiment the side lift spreader com-
prises at least four links. Two of the links may then be
upper links and two of the links may be lower links. The
links may be arranged as parallelogram links which may
give favourable guiding abilities.

[0018] The links may be horizontally operating links.
"Horizontally operating link" does not necessarily mean
that the link is arranged completely horizontally, but that
the link is arranged to move the main frame with respect
to the main carriage in a direction which is mainly a hor-
izontal direction. Such links may effectively move the
main frame with respect to the main carriage in a hori-
zontal direction without, or with very little, friction between
the main frame and the main carriage.

[0019] Inoneembodimentatleastone ofthe links com-
prises a tilt cylinder operable for tilting the container. By
"tilt" is meant a rotation of the container about the x-axis,
provided that the container is arranged in a xyz-coordi-
nate system, having the long side of the container in an
xz-plane, the short side of the container in an yz-plane,
and the bottom of the container a xy-plane. Another def-
inition the "tilt" of a container is given by reference to the
directions of rotation of a container arranged on a cargo
ship. Containers arranged on a cargo ship are aligned
with the cargo ship having the container long side along
the length of the cargo ship. The rotational motions of
the container may therefore be defined by reference to
the motions of the cargo ship, i.e. list, trim and skew. List
corresponds to thet tilt rotation. Trim will herein be referred
to as sideway leaning of the container.

[0020] Having a tilt cylinder allows convenient control
of the tilt of the container. If a container should be placed
on a high stack of containers and the mast of the truck
is deflected due to the high lifting height, the tilt cylinder
could be used to compensate for the deflecting mast and
thus aligning the container with the stack of containers.
[0021] In one embodiment the main carriage is mova-
ble along a front side of said mast, wherein said second
portions of the links are arranged at the main carriage at
respective points of attachment on the main carriage,
wherein said points of attachment are located, in use of
the spreader, at an opposite side of the mast compared
to said front side. The links are extended between points
of attachment on the main frame and main carriage, re-
spectively. A distance between main frame and the points
of attachment on the main carriage may allow efficient
guidance of the main frame movement. By front side of
the mastis meantthe side of the mast facing the container
in use of the spreader.

[0022] In one embodiment, at least one of the links is
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a vertically operating cylinder operable for adjusting the
sideway leaning of the main frame with respect to the
main carriage. The movement which is referred to "side-
way leaning" is defined above. Using the coordinate sys-
tem described above sideway leaning is a rotation of the
container about the y-axis. The vertically operating cyl-
inder may be a so called PPS (Powered Pile Slope) cyl-
inder. "Vertically operating cylinder" does not necessarily
mean that the cylinder is arranged completely vertically.
However work performed by the vertically operating cyl-
inder affects the vertical position of the main frame and
the container.

[0023] In one embodiment, the main frame is support-
ed by the vertically operating cylinder. Two vertically op-
erating cylinders may be used to increase the stability
and make controllability of the spreader.

Brief description of the Drawings

[0024] The present invention will now be described in
more detail, with reference to the appended drawings
showing embodiments of the present invention, in which:

Fig. 1is a perspective of a truck arranged with a side
lift spreader handling an empty container;

Fig. 2 is a perspective view of the side lift spreader
in Fig. 1 arranged on a truck;

Fig. 3 is a side view of the side lift spreader in Fig. 2;
Fig. 4 is a perspective view of the side lift spreader
in Fig. 2;

Fig. 5 is a top view of the side lift spreader in Fig. 2;
Fig. 6a is a rear view of the side lift spreader in Fig.
2 in an initial position;

Fig. 6b is a rear view of the side lift spreader in Fig.
2 in a side shifted position;

Fig. 6¢ is a rear view of the side lift spreader in Fig.
2 in a side shifted position;

Fig. 7a is a side view of the side lift spreader in Fig.
1 handling an empty container; and

Fig. 7b is a side view of the side lift spreader in Fig.
1 handling an empty container.

Detailed description

[0025] The invention will now be described in more de-
tail by means of examples and with reference to the ac-
companying drawings.

[0026] In general, the term "side lift spreader" is used
for spreaders that lift containers from one longitudinal
side of the container. Container corners are normally pro-
vided with corner castings. A side lift spreader may lift a
container in two upper corner castings provided in the
same longitudinal side of a container, or provided in the
upper side of a container along the same longitudinal
side. Thus, the corner castings are accessible by a side
lift spreader either from the side or from above. Side lift
spreaders are normally used for handling empty contain-
ers.
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[0027] Fig. 1 illustrates a side lift spreader 1 arranged
on a lifting device 2, which is this case is a truck 2. The
side lift spreader 1 described herein will from now on be
referred to as inverted side lift spreader 1 or just spreader
1. The term inverted allude to the present spreader 1
being a new type of side lift spreader which differs from
known side lift spreaders in several ways, as will be de-
scribed below and seen in the drawings.

[0028] The truck 2, which is only schematically illus-
trated In Fig. 1, has a mast 4 along which the spreader
1is movable forlifting an empty container 6. The spreader
1 comprises a main carriage 8 which is arranged at the
mast 4 by means of known devices which are not illus-
trated here. The spreader 1 further comprises a main
frame 10 which is movable with respect to the main car-
riage 8 to either adjust the position of the spreader 1 prior
to engaging the container 6, or to control the position of
the container 6 during lifting orhandling of the container 6.
[0029] Asisseenin Fig. 1, and as will be described in
more detail below, the main carriage 8 is arranged in front
of the mast 4 as well as at the sides of the mast 4. Prior
art side lift spreaders has the main carriage arranged in
front of the mast, whereas the present inverted side lift
spreader 1 has its main carriage 8 arranged at three sides
of the mast 4. Two directions of rotation of the container
6 is denoted in Fig. 1, i.e. the tilt direction T and the side-
way leaning direction U. Tilt T is the direction where the
container 6 is rotated about an axis parallel to the con-
tainer long side. Sideway leaning U is the direction where
the container 6 is rotated about an axis parallel to the
container short sides.

[0030] Fig. 2 illustrates the inverted side lift spreader
1 of Fig. 1. For clarity purposes Fig. 2 does not show any
container. Two horizontal beams 12 are arranged in the
main frame 10. The horizontal beams 12 are telescopi-
cally movable in the main frame 10 to allow the spreader
1 to handle containers of different sizes. A vertical con-
tainer holding beam 14 is arranged at the end of each
horizontal beam 12. Each vertical container holding
beam 14 projects downward, i.e. towards the ground,
from the horizontal beam 12, and is arranged essentially
perpendicular to the horizontal beam 12. Thus, another
difference between the inverted side lift spreader 1 and
prior art side lift spreaders is that prior art side lift spread-
ers has the vertical container holding beams extending
upwards from the main frame whereas the inverted side
lift spreader 1 has vertical container holding beam 14
extending downwards from the main frame 10.

[0031] A container locking device 16 is arranged on
each vertical container holding beam 14 in the vicinity of
the horizontal beam 12, i.e. at an upper end portion 18
of the vertical container holding beam 14. The container
locking device 16 shown here are so called lifting hooks,
which are commonly used as container locking devices
16. Thus, the container locking devices will from now on
be referred to as lifting hooks 16. The lifting hooks 16 are
adapted to fit with corner castings (not illustrated) of a
container, which are normally located in the corners of a
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container. As is seen in Fig. 2 the lifting hooks 16 are
located at a vertical level which is below the vertical level
of the horizontal beams 12. The lifting hooks 16 are ar-
ranged vertically below the underside of the lower one
of the horizontal beams 12. The distance D in Fig. 2 is
the distance from the ground 36 to the underside of the
lower horizontal beam 12. The underside of the horizontal
beam 12 is the side facing the ground 36.

[0032] A container support surface 20 is arranged at a
lower end portion 22 of each vertical container holding
beam 14. The container support surfaces 20 are ar-
ranged to abut onto the longitudinal sides of the container
and thereby support the container and prevent the lower
portion of the container from tilting towards the truck 2
when the container is lifted or handled.

[0033] Since the lifting hooks 16 are located below the
main frame 10, and below the horizontal beams 12, the
operator of the truck 2 will have a free view of the lifting
hooks 16, in particular at high lifting highs. In comparison
with prior art side lift spreaders having lifting hooks ar-
ranged above the horizontal beams, it is realized that the
inverted side lift spreader 1 will allow the driver of the
truck 2 to get a better view of the lifting hooks at high
lifting height.

[0034] Due to the construction of the inverted side lift
spreader 1, which will be described in more detail below,
the lower end of the mast 4 of the truck 2 may be arranged
vertically above the truck front axle 24 and the front
wheels 26 of the truck 2, which is seen Fig. 2. However,
the inverted side lift spreader 1 may also be arranged on
a conventional truck having its mast arranged in front of
the truck front axle and front wheels.

[0035] As described in connection to Fig. 1 above the
spreader 1 comprises a main frame 10 which is movable
with respect to a main carriage 8. The main frame 10 is
held at the main carriage 8 by means of main frame guid-
ing means 27 which comprises six links 28-33. The links
28-33 will be described with reference to Fig. 5 below.
Further, a side shift cylinder 34 is arranged at the under-
side of the main frame 10 and is attached to the main
frame 10 in one end and to the main carriage 8 in the
other. The purpose of the side shift cylinder is to power
the side shift movement of the main frame 10 such that,
for instance, an operator of the spreader 1 may align the
spreader 1 to a container 6 that should be lifted, or to
align a container on another container in a pile of con-
tainers. Side shift cylinders 34 are known in the art and
will therefore not be described in detail here. A side shift
cylinder is for instance shown at the side lift spreader in
EP 0 701 964.

[0036] Fig. 3 shows the same spreader 1 as is illus-
trated in Figs 1 and 2. The spreader in Fig. 3 is arranged
at a mast of a truck 2 and is in a position which will be
referred to as the lowest working position, or the initial
position Pi, for the spreader 1 on the truck 2. It is realized
that Figs 1-5 all illustrate the spreader 1 in the initial po-
sition P;. A container which is to be handled in the lowest
working position is located directly on flat ground 36.
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[0037] If Fig. 3 is studied together with Fig. 2 it is real-
ized that the entire telescopic beams 12 are located
above the lifting hooks 16 for the inverted side lift spread-
er 1. Thus, referring to a standard container 6 as the one
illustrated in Fig. 1, the distance D from the ground 36 to
the underside of the lowest one of the two telescopic
beams 12 is larger than the height of the container 6.
Thus, the distance D from the ground 36 to the underside
of the lowest one of the two telescopic beams 12 is larger
than the distance from the ground 36 to the lifting hooks
16. The support surfaces 20 are arranged vertically below
the lifting hooks 16 in order to support a container at a
lower portion 36 of the container.

[0038] In the initial position P;, as well as in all other
container lifting positions of the inverted side lift spreader
1 illustrated here, the main carriage 8 of the spreader 1
is located vertically above the front axle 24 of the truck
2. This is possible since the horizontal beams 12 are
located at a vertical level which is above the level of the
front wheels 26 of the truck 2, in the lowest working po-
sition i.e. the initial position P;. In other words, the front
wheels 26 of the truck 2 will never be obstructed by the
horizontal beams 12 since the lowest working position
for the horizontal beams 12 is above the front wheels 26
of the truck 2. The vertical container holding beams 14
are extended vertically downwards from the main frame
10. However, the vertical container holding beams 14 will
not obstruct the front wheels 24 since the shortest con-
tainer length for which the spreader 1 is adapted to lift is
larger than the wheel track (i.e. the outer distance be-
tween the front wheels 26).

[0039] Since Fig. 3 is a side view of the inverted side
lift spreader 1 only three 29, 31, 33 links of the six links
28-33 in the main frame guiding means 27 are seen.
[0040] Fig. 4 shows the inverted side lift spreader 1 of
Figs 1-3 from above. Fig. 4 shows no truck or container
however the mast 4 of the truck is illustrated by dotted
lines. A front side 39 of the mast is defined as the side
of the mast 4 facing main carriage 10 and thus facing the
container in use of the spreader 1. The front side 39 of
the mast is indicated also in Fig. 2. The front side 39 of
the mast 4 is provided with guides 88 which are known
in the art. The guides 88 are used for guiding the main
carriage 8 along the mast 4. A rear side 84 of the mast
4 is the side if the mast 4 opposite the front side 39. Thus,
the rear side 84 of the mast 4 normally faces the operator
of the truck.

[0041] The main carriage 8 is arranged on the mast 4
by conventional devices 86 for arranging a side lift
spreader on a mast which are known in the art and not
described here.

[0042] It is seen in Fig. 4 that main carriage 8, when
viewed from above, is basically U-shaped having a base
portion 40 and two legs 42. The base portion 40 of the
main carriage is aligned parallel with the horizontal
beams 12 of the main frame 10, when the spreader is in
the initial position P; as in Fig. 4. The length of the base
portion 40 is slightly longer than the width of the mast 4
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in order for the legs 42, which are arranged at respective
end portions 43 of the base portion 40, to surround the
mast 4.

[0043] The four horizontally operating links 30, 31, 32,
33 will be described with reference to Fig. 4 however first
all six links 28-33 constituting the main frame guiding
means 27 will be described with reference to Fig. 5.
[0044] Fig. 5 shows the inverted side lift spreader 1 of
Figs 1-4. For clarity purposes no truck or mast is shown
in Fig. 5. The main frame 10 is connected to the main
carriage 8 by means of four hydraulic cylinders 28, 29,
30, 31 and tworods 32, 33. The term "main frame guiding
means" is used as common name for these hydraulic
cylinders 28, 29, 30, 31 and rods 32, 33. The hydraulic
cylinders and rods will also be referred to as "links" or
"link arms"

[0045] The main frame 10 is supported and carried by
two vertically operating cylinders 28, 29. The vertically
operating cylinders 28, 29 may function, apart from car-
rying and supporting the main frame 10, as so called PPS
cylinders (Powered Pile Slope). The function of the PPS
cylinders will be described further below and from now
on the cylinders 28, 29 will be referred to as PPS cylin-
ders. One first portion 44, 48, which is an upper end por-
tion, of each PPS cylinder 28, 29, is connected to the
main frame 10. One second portion 46, 50, which is a
lower end portion, of each PPS cylinder 28, 29, is con-
nected to the main carriage 8 (the second portion 46 is
hidden in Fig. 5). Thus the main carriage 8, which is held
on the mast of the truck by known devices not illustrated
here, carries the main frame 10 by means of the two PPS
cylinders 28, 29. The PPS cylinders 28, 29 are mounted
directly on the main frame 10, or on reinforcement on the
main frame.

[0046] Four horizontal link arms 30, 31, 32, 33 of equal
length extend in a horizontal plane. In the neutral initial
position illustrated in Fig. 5 the link arms 30, 31, 32, 33
are essentially perpendicular to the horizontal telescopic
beams 12. The link arms 30, 31, 32, 33 are arranged
between the main frame 10 and the main carriage 8 to
guide the movement of the main frame 10 with respect
to the main carriage 8. One first portion 52, 56, 60, 64 of
eachlinkarm 30, 31, 32, 33 is mounted on the main frame
10. Each first portion 52, 56, 60, 64 is an end portion of
the link arm 30, 31, 32, 33, respectively. One second
portion 54, 58, 62, 66 of each link arm 30, 31, 32, 33 is
mounted on the main carriage 8. Each second portion
54, 58, 62, 66 is an end portion of an opposite end of
eachlinkarm 30, 31, 32, 33 with respect to the first portion
52, 56, 60, 64, respectively.

[0047] Eachfirstand second portion 52-66 of each link
arm 30, 31, 32, 33 is pivotally mounted on the main frame
10 and main carriage 8, respectively. Thus, the link arms
30, 31, 32, 33 are pivotal and used for guiding the side
shift movement of the main frame 10 with respect to the
main carriage 8. The link arms 30, 31, 32, 33 in the em-
bodimentillustrated here are parallelogram link arms, i.e.
the link arms 30, 31, 32, 33 are arranged parallel to each
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other. The path of movement of the main frame 10 with
respect to the main carriage 8, which is defined by the
link arms 30, 31, 32, 33, thus follow an arc of a circle.
[0048] Intheembodimentillustrated here the twolower
link arms 30, 31 are hydraulic cylinders. The hydraulic
cylinders 30, 31 may be used, apart from guiding the
main carriage 10, for tilting the main carriage 10, which
will be described below with reference to Figs 7a-b. The
upper link arms 32, 33 illustrated here are rigid rods hav-
ing the main purpose, apart from guiding the movement
of the main frame 10, to prevent the container from tilting
forwards. Thetfiltdirection T is seenin Fig. 3. Even though
the two upper link arms 32, 33 are illustrated as rigid rods
it may be favourable, at least for improving tilt control of
the spreader 1, if also the upper link arms 32, 33 would
be hydraulic cylinders. Tilting would then be carried out
by extending either the two lower 30, 31, or the two upper
32, 33 cylinders, and retract the other two cylinders. In
theillustrated embodiment, where the lower two link arms
30, 31 are cylinders and the two upper link arms are rigid
rods 32, 33, the point of attachments of the upper link
arms 32, 33 is adapted to allow a tilting movement using
a joint such as a ball joint.

[0049] The link arms 30, 31, 32, 33 have no driving
power for the side shift movement. The side shift is pow-
ered by the side shift cylinder 34 (Fig. 2). By side shift is
meant a sideways movement of the main frame 10 with
respect to the main carriage 8 in a direction parallel with
the length of a container 6 connected to the spreader 1.
In Fig. 5 the side shift direction isillustrated by an arrow S.
[0050] Before returning to describe Fig. 4 it should be
noted that it is shown in Fig. 5 that the base portion 40
of the main carriage 8 is divided into an upper base por-
tion 70 and a lower base portion 72 and that the main
frame 10 is arranged in a space 74 between the upper
and lower base portions 70, 72 of the main carriage 8.
[0051] Returning now to Fig. 4. In order to provide
space 75 for the link arms 30, 31, 32, 33 to guide the
movement of the main frame 10, the legs 42 of the U-
shaped main carriage 8 approach each other in a direc-
tion towards the base portion 40 of the main carriage 8.
The above mentioned second portions 54, 58, 62, 66 of
the link arms 30, 31, 32, 33 are mounted at the main
carriage 8 at respective points of attachment 76, 78, 80,
82 which are located at a rear side 84 of the mast 2, when
the inverted side lift spreader 1 is seen from above as in
Fig. 4.

[0052] Itis realized from Fig. 4 that, apart from the de-
sign and construction of the main carriage 8, the side
shifting ability of the inverted side lift spreader 1 depends
on the length of the link arms 30, 31, 32, 33. For instance
it may be desirable to have a possible side shift move-
ment of +- 600 mm, which means that the main frame 10
is movable in total 1200 mm with respect to the main
carriage 8. A suitable length of the link arms may then
be between 500 - 3000 mm, preferably between 1000 -
2500 mm and most preferably between 1500 - 2000 mm.
[0053] A side shift movement of the main frame 10
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guided by the link arms 30, 31, 32, 33 will resultin a slight
movement of the main frame 10 in the horizontal place,
in a direction R perpendicular to the side shift direction
S. With reference to Fig. 4, the described construction of
the main carriage 8 having the space 74 between the
upper base portion 70 and the lower base portion 72,
allows a movement of the main carriage 8 in the direction
R, which is shown in Fig. 5.

[0054] Both ends 52-66 of each link arm 30, 31, 32, 33
are mounted by means of pivotal joints such as ball joints
on the main frame 10 and main carriage 8, respectively.
Ball joints allow movement in all directions, which means
that the link arms 30, 31, 32, 33, may guide a movement
of side shift S and/or sideway leaning U of the main frame
10 with respect to the main carriage 8. This will be illus-
trated in Figs 6-7. Figs 6-7 show the same spreader 1 as
in the previous drawings. For clarity purposes the truck
and the container are not shown in Figs 6-7.

[0055] Figs 6a-cillustrate the inverted side lift spreader
1is three different positions. For clarity purposes no con-
tainer or truck is shown in Figs 6a-c. Fig. 6aillustrate the
spreader in the neutral initial position where the PPS-
cylinders 28, 29 are vertically aligned and the link arms
30, 31, 32, 33 are essentially perpendicular to the main
frame 10. In this position a container placed onflat ground
may be handled by a truck on flat ground provided that
the truck is centred with respect to the container.
[0056] Fig. 6b the main carriage 10 has been moved
sideways towards the left as seen in Fig. 6b and as seen
by the driver of the non-shown truck. The side shift move-
ment is driven by the side shift cylinder 34 (Fig. 2) ar-
ranged below the main frame 10 and guided by the two
PPS-cylinders 28, 29 and the four horizontal link arms
30, 31, 32, 33. The vertically operable PPS-cylinders 28,
29 are inclined towards the left as seen in Fig. 6b. Fig.
6b shows a side shift position which may be the maximum
allowed side shift for the particular inverted slide lift
spreader 1. In this position the PPS-cylinders 28, 29 are
inclined about 6° with respect to a vertical axis. In order
for the side shift to be allowed the PPS-cylinders need
to be extended with respect to the position of the PPS-
cylinders in the initial position P;. If the PPS-cylinders
would not be extended as a side shift movement is exe-
cuted by the side shift cylinder 34, the main frame 10
would be lowered. Thus a control system (not illustrated)
may be used for controlling the entire movement of the
main frame 10, i.e. the PPS-cylinders and the side shift
cylinder 34. If any of the link arms 30, 31, 32, 33 are
controllable cylinders the control of those may be includ-
ed in the not shown control system. In this position a
container placed on flat ground may be handled by a
truck on flat ground when the container has a location
which is displaced about 600 mm to the left with respect
to the truck.

[0057] InFig.6cthe main carriage 10 has been moved
sideways towards the left as seen in Fig. 6¢c and as seen
by the driver of the non-shown truck. Moreover in Fig. 6¢
the main frame 10 has been articulated towards the left
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using the PPS cylinders 28, 29. In this position the right
PPS-cylinder 28 is retracted whereas the left PPS-cylin-
der 29 is extended. In this position it is possible to handle
a container which is not only displaced 600 mm to the
left with respect to the ground, it is also compensated for
an inclined ground.

[0058] As mentioned above the inverted slide lift
spreader 1 allows the horizontal beams 12 to be arranged
vertically above the truck front axle 24 and the front
wheels 26 of the truck 2. It is realized that by such an
arrangement the entire spreader 1 and container is lo-
cated closer to the truck 2 than in prior art side lift spread-
ers. The centre of gravity for the truck 4 equipped with
the inverted slide lift spreader 1 holding a container 6 is
therefore moved towards the centre of gravity for the truck
2 itself, in comparison with a truck equipped with a prior
art side lift spreaders holding a container. Thus, the in-
verted side lift spreader 1 gives stability advantages com-
pared to prior art side lift spreaders.

[0059] Figs 7a-b show the inverted side lift spreader 1
of Figs 1-6 in use for lifting a container 6 at high level. A
first stack 90 of seven containers are stacked on top of
each other and a truck 2 arranged with the inverted side
lift spreader 1 is about to place another container 6 on
the first stack 90. A couple of other container stacks 92
having 9 containers stacked on top of each other are
arranged next to the first stack 90.

[0060] Fig. 7a illustrates how the mast 4 of the truck 2
is deflected forwards. As is seen in Fig. 7a it may be
difficult to place the container 6 on the first stack 90 of
containers as the deflecting mast 4 causes the upper
forward corner 94 of the container 6 to hit the other stack
of containers 92 and thus render a correct alignment of
the container 6 on the first stack 90 of containers more
difficult.

[0061] For prior art side lift spreaders it is known to
compensate for a deflecting mast 4 by tilting the mast 4
towards the truck 2 (not illustrated). This may resultin a
better aligned container 6 however if will still be difficult
to align the container on the first stack 90 of containers
since the front wheels 26 of the truck 2 then may obstruct
the bottom container 96 in the first stack 90 of containers.
[0062] Fig. 7b illustrates how the inverted slide lift
spreader 1 is used for aligning the container 6 with the
first stack 90 of containers without having to tilt the mast
4. The link arms 30, 31, which as described earlier are
hydraulic cylinders, are used astilt cylinders 30, 31. Thus,
by activating the tilt cylinders 30, 31, the container 6 will
be tilted clockwise as seen in Figs 8a-b. In this case the
tilt cylinders 30, 31 are extended to tilt the container 6.
Thereby the container 6 is aligned with the storage sur-
face 98 which here is the upper surface of the upper
container in the first stack 90 of containers. The container
6 may thus be arranged on the first stack 90 of containers
without bumping into the other container stacks and with-
out having the tilt the mast 4 of the truck 2.

[0063] Even though Figs 7a-b show a truck operating
on flat ground it is realized that the problem with a de-
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flecting mast would become even worse if the ground
would be sloping towards the pile of containers.

[0064] The person skilled in the art realizes that the
present invention by no means is limited to the embodi-
ments described above. On the contrary, many modifi-
cations and variations are possible within the scope of
the appended claims.

[0065] For instance, the support surfaces have been
described as being located at the lower end portion of
the vertical container holding beam. It is possible to have
several support surfaces at each vertical container hold-
ing beam 14 or to have the support surface at a centre
portion of a vertical container holding beam.

[0066] The four horizontal links 30, 31, 32, 33 have
been described as parallelogram link arms. However dif-
ferent embodiments of the links are possible. The hori-
zontal links 30, 31, 32, 33 could for instance be arranged
such that their respective points of attachment on the
main carriage 8 is located at a larger distance from each
other than the points of attachment on the main frame
10. In addition the horizontal links 30, 31, 32, 33 could
be arranged such that their respective points of attach-
ment on the main carriage 10 are located at a smaller
distance from each other than the points of attachment
on the main frame 8. Such locations of the link arms 30,
31, 32, 33 would define a different path of movement for
the main frame 10 with respect to the main carriage 8
than with the parallelogram link arms described here.
[0067] It has been described that the two lower links
30, 31 of the four horizontal links 30, 31, 32, 33 are hy-
draulic cylinders. It is however possible that all four hor-
izontal links are hydraulic cylinders 30, 31, 32, 33. All
cylinders which have been described as hydraulic cylin-
ders may of course be powered in some other way than
using hydraulic, such as using electric power.

[0068] It has been described that the two upper links
32, 33 of the four horizontal links 30, 31, 32, 33 are rigid
rods. It is however possible that the two upper links are
non rigid links such as wires, or that wires are used to-
gether with some support structure to prevent the upper
portion of the main frame 10 from tilting towards the main
carriage 8. Another suitable sort of link for one or several
of the links may be a telescopic links.

[0069] Other lifting devices than a truck may be used.
[0070] Tilt cylinders are used for tilting a container sup-
port of the mainframe 10 with respect to the main carriage
8. It is possible that one or several tilt cylinders are ar-
ranged at a different position than the once illustrated
here. For instance, the support surfaces 20 may com-
prise tilt cylinders which may be used for tilting the con-
tainer.

[0071] The inverted side lift spreader has been de-
scribed in connection with an empty container. It is how-
ever realised that the container do not necessarily have
to be empty. "Empty container" should be interpreted as
a container having a total weight, i.e. the weight of the
container and its contents, which the inverted side lift
spreader or the lifting device is able to handle.
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[0072] It has been described that PPS-cylinders are
used as vertically operating cylinders. Other types of ver-
tically operating cylinders may be used such as electrical
cylinders or mechanical cylinders.

Claims

1. Side lift spreader (1) for handling empty containers
(6), comprising a main carriage (8) which is connect-
able to alifting device (2) to be movable along a mast
(4) of the lifting device (2), a main frame (10) which
is carried by the main carriage (8), and at least two
vertical container holding beams (14) which are ar-
ranged to the main frame (10), wherein each vertical
container holding beam (14) comprises a container
locking device (16) and a lower container support
(20), characterized in that said lower container sup-
port (20) is arranged at a longer vertical distance
from the main frame (10) than the container locking
device (16).

2. Sideliftspreader (1) accordingto claim 1, comprising
main frame guiding means (27) for guiding a move-
ment of the main frame (10) with respect to the main
carriage (8), wherein the main frame guiding means
(27) comprises at least two links (28, 29, 30, 31, 32,
33), one first portion (44, 48, 52, 56, 60, 64) of each
link (28, 29, 30, 31, 32, 33) being connected to the
main frame (10) and one second portion (46, 50, 54,
58, 62, 66) of each link (28, 29, 30, 31, 32, 33) being
connected to the main carriage (8).

3. Side lift spreader (1) according to claim 2, wherein
said links (28, 29, 30, 31, 32, 33) are pivotal links.

4. Sideliftspreader(1)accordingto claim2or 3, where-
in said links (28, 29, 30, 31, 32, 33) are rigid links.

5. Side lift spreader (1) according to anyone of claims
2-4, comprising at least four links (28, 29, 30, 31, 32,
33).

6. Sidelift spreader (1) according to anyone claims 2-5,
wherein said links (30, 31, 32, 33) are horizontally
operating links.

7. Side lift spreader (1) according to claim 6, wherein
at least one of said links (30, 31, 32, 33) comprises
atilt cylinder (30, 31) operable for tilting the container

(6).

8. Sidelift spreader (1) according to anyone claims 2-7,
wherein the main carriage (8) is movable along a
front side (39) of said mast (4), wherein said second
portions (54, 58, 62, 66) of the links (30, 31, 32, 33)
are arranged at the main carriage (8) at respective
points of attachment (76, 78, 80, 82) on the main
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carriage (8), wherein said points of attachment (76,
78, 80, 82) are located, in use of the spreader (1),
at an opposite side (84) of the mast (4) compared to
said front side (39).

Side lift spreader (1) according to anyone of claims
2 -5, wherein at least one of said links (28, 29, 30,
31, 32, 33) is a vertically operating cylinder (28, 29)
operable for adjusting the sideway leaning of the
main frame (10) with respect to the main carriage (8).

Side lift spreader (1) according to claim 9, wherein
the main frame (10) is supported by said vertically
operating cylinder (28, 29).
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