EP 1 927 569 A1

(1 9) Européisches
Patentamt
European
Patent Office
Office européen
des brevets

(12)

(43) Date of publication:
04.06.2008 Bulletin 2008/23

(21) Application number: 06125258.1

(22) Date of filing: 01.12.2006

(11) EP 1 927 569 A1

EUROPEAN PATENT APPLICATION

(51) IntCL:
B66C 19/00 (2096.0%)

(84) Designated Contracting States:
AT BEBG CH CY CZDE DK EE ES FIFR GB GR
HUIEISIT LILT LU LV MC NL PL PT RO SE SI
SK TR
Designated Extension States:
AL BA HR MK RS

(71) Applicant: Kalmar Industries B.V.
3081 AD Rotterdam (NL)

(72) Inventor: Kleiss, René Johannes Gerardus
3121 KL Schiedam (NL)

(74) Representative: van Westenbrugge, Andries
Postbus 29720
2502 LS Den Haag (NL)

(54)

(57) A ship to shore container crane comprises a
gantry structure (1), a boom (2) supported with respect
to said gantry structure (1), said boom (2) in an operating
position extending between a ship facing end (6) and a
shore facing end (7), trolley means (14) displaceably sup-
ported along the boom (2) in said operating position, two
coupling means (27, 28), at least two cable hoisting

Fig 2

Ship to shore container crane and method of operating such crane

means (22, 23) extending between the trolley means (14)
and a respective coupling means (27, 28), as well as an
operator’s cabin (33) suspended from said trolley means
(14). In a direction parallel to the boom (2), one of said
cable hoisting means (22) is positioned on one side of
the control cabin (33), and the other cable hoisting means
(23) is positioned on the opposite side of the cabin (33).
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Description

[0001] The invention is related to a ship to shore con-
tainer crane comprising a gantry structure, a boom sup-
ported with respect to said gantry structure, said boom
in an operating position extending between a ship facing
end and a shore facing end, trolley means movably sup-
ported along the boom in said operating position, two
coupling means such as two spreaders, atleast two cable
hoisting means extending between the trolley means and
a respective couplimg means, as well as an operator’s
cabin suspended from said trolley means.

[0002] SuchacraneisdisclosedinWorld Cargo News,
July 1997, pp 23, 24. According to said publication, two
separate trolleys are provided on the same boom, which
trolleys can be operated independently from each other.
This means that simultaneously two containers can be
unloaded or loaded, resulting in shorter handling periods
for load or unloading of a container ship. Although this
proposal seems to be attractive, it nevertheless introduc-
es other problems. For instance, anti-collision means
should be provided so as to avoid collisions between the
trolleys and the lifted containers which are being loaded/
unloaded. Furthermore, this proposal introduces control
problems related to the operation; in case each trolley is
driven by its own driver, precautions should be taken to
avoid interference of their tasks. On the other hand, op-
erating both trolleys by one driver only seems unrealistic
having regard to the fact that the independency of the
trolleys may bring them in remote positions with respect
to each other. Such remote positions however would for-
bid control by one operator only.

[0003] The object of the invention is therefore to pro-
vide a ship to shore container crane of the type described
before by means of which a reduced handling period for
loading or unloading of a container ship can be obtained,
and which on the other hand provides the possibility to
exert the required control on said containers. This object
is obtained in that, in a direction parallel to the boom, one
of the cable hoisting means is positioned on one side of
the control cabin, and the other cable hoisting means is
positioned on the opposite side of the cabin.

[0004] A first advantage of the crane layout according
to the invention is the close proximity of the cabin, and
thus of the operator or driver, with respect to the coupling
means, such as spreaders, hooks etc., and containers
suspended from the adjacent trolleys. This proximity of-
fers a sufficient view of the operator on the container and
spreader which are being positioned and coupled or un-
coupled. In this connection, the distance between the
cable hoisting means is preferably relatively small, e.g.
in the order of 2-5 times the width of a container. Said
width should be large enough to provide a safe distance
between the operator’s cabin and a lifted spreader/con-
tainer, but small enough to provide the required view for
the operator on both spreader/container combinations.
[0005] Inparticular, this controlis possible through one
operator only. Such single operator control is further pro-
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moted by providing a cabin which is rotatable about an
essentially vertical axis. The cabinis thus rotated towards
the spreader/container being handled; subsequently the
cabin can be rotated towards the other spreader/contain-
er.

[0006] A further important advantage of this embodi-
ment is that, under the control of one operator only, two
containers can be handled quasi-simultaneously, which
leads to the desired, more efficient process of loading/
unloading of a ship.

[0007] The trolley means may comprise two intercon-
nected trolleys, each of said trolleys being provided with
a respective cable hoisting means. In particular, the trol-
leys may be interconnected e.g through a beam structure
or any other suitable connection, the cabin being sus-
pended rotatably between the trolleys, e.g from the mid-
dle of the beam. Alternatively, the trolley means may
comprise a single, unitary trolley from which the hoisting
means with the cabin in between are suspended.
[0008] The invention is moreover related to a method
of handling containers by means of a ship to shore con-
tainer crane comprising a gantry structure, a boom sup-
ported with respect to said gantry structure, said boom
in an operating position extending between a ship facing
end and a shore facing end, trolley means movably sup-
ported along the boom in said operating position, two
coupling means such as spreaders and at least two cable
hoisting means extending between the trolley means and
a respective coupling means or spreader.

[0009] According to the invention said method com-
prises the steps of:

- positioning one of said coupling means with respect
to a container,

- coupling said container to said one coupling means,

- lifting said container to a height above neighbouring
obstacles, such as neighbouring containers,

- after lifting said container coupled to said one cou-
pling means, positioning the other coupling means
with respect to another container,

- coupling said other container to said other coupling
means,

- lifting said other container to a height at least above
neighbouring obstacles, such as neighbouring con-
tainers,

- moving both lifted containers simultaneously to
above a target location.

[0010] As already indicated, two containers can be
handled quasi-simultaneously. However, the phases of
picking up and depositing the containers are carried out
separately, so as to enable accurate positioning and cou-
pling of the spreader onto the container. Conversely, also
the process of depositing the containers is carried out
separately. Between these phases however, the process
of moving the containers between ship and shore is car-
ried out simultaneously for both containers, which leads
to an appreciable reduction in handling time of a shipload
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of containers.

[0011] This gaininhandling time is also made possible
by the fact that the handling process can be carried out
simultaneously both under automatic, preprogrammed
control and under operator control. This can play a role
for instance under the circumstance that the process of
lifting one of the spreader with container is continued
while the other spreader is positioned on the other con-
tainer. Said step of lifting the one spreader with container
can then be carried out under programmed, automatic
control, while the process of positioning and coupling the
other spreader and container can be carried out under
operator control, thus alleviating the operator’s task of
handling two containers.

[0012] With the aim of avoiding collisions between the
hoisted spreaders/containers, the method according to
the invention may comprise the steps of:

- lifting said coupling means or spreaders, hooks etc.
with respective containers to different height levels,

- moving said coupling means with the respective con-
tainers to above or near said target location while
maintaining said different height levels.

[0013] Withthe aim of depositing containers, the meth-
od according to the invention may comprise the steps of:

- lowering one of the coupling means with container
coupled thereto,

- positioning said one coupling means with container
with respect to the target location,

- placing the container on said target location,

- disconnecting said one coupling means from the
container,

- lifting said one coupling means away from the con-
tainer,

- after lifting said one coupling means away, lowering
the other coupling means with container coupled
thereto,

- positioning said other coupling meanswith container
with respect to the other target location,

- placing the container on said other target location,

- disconnecting said other coupling means from the
container,

- lifting said other coupling means away from the con-
tainer.

[0014] In this connection, a time gain can be obtained
by the steps of:

- lowering the coupling means with respective con-
tainer simultaneously,

- continuing the step of lowering the coupling means
with container to be placed first on the target location
while interrupting the step of lowering of the other
coupling meanswith container,

- continuing the step of lowering said other coupling
means with container after the container to be placed
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first has been placed on the target location and the
respective coupling means has been uncoupled
from said container and lifted away.
The method according to the invention can prefera-
bly be carried out by means of a ship to shore con-
tainer crane comprising an operator’s cabin which is
rotatable about an essentially vertical axis and
which, in the longitudinal direction of the boom, is
located between both cable hoisting means of the
spreaders, comprising the step of;

- rotating the cabin towards the spreader which is to
be coupled to, or to be uncoupled from, the respec-
tive container.

[0015] Thus, the operator has always the required view
for handling the spreaders and containers, by rotating
the cabin towards a respective spreader before position-
ing said spreader on a respective container. Further-
more, the cabin can be rotated towards a respective
spreader with container coupled thereto before position-
ing said respective spreader with container with respect
to the target location.

[0016] The invention will now be described further with
reference to an embodiment of the invention shown in
the drawings.

[0017] Figure 1 shows a ship to shore container crane
according to the invention in side view.

[0018] Figure 2 shows an enlarged view of the trolley
means with double cable hoisting means and rotatable
cabin according to the invention.

[0019] Figure 3 shows a front view of said trolley
means.
[0020] The ship to shore container crane as shown in

figure 1 comprises, in a known way, a gantry structure 1
and a boom 2 supported on said gantry structure 1. Said
boom 2 comprises a fixed boom part 3 as well as a ro-
tatable pivoting boom part 4. By means of the support
structure 5, this pivoting boom part 4 is supported. In
figure 1, the boom 2 is shown in full lines in its operating
position extending between a ship facing end 6 and a
shore facing end 7.

[0021] The gantry structure 1 is supported on a quay
8 by means of rails 9 and wheels 10 so as to be displace-
able along a ship 11 moored to the quay 8. The ship 11
carries a load 17 which consists of a large number of
containers 18 stacked upon and next to each other in a
known way. As shown in the cross-section of figure 3,
the boom 2 comprises two boxlike girders 12, 13, onto
which the trolley structure 14 is displaceably supported.
This is obtained in a known way by means of rails 15
mounted on said boxlike girders 12, 13 and wheels 16
mounted to the trolley structure 14.

[0022] The trolley structure 14 consists of two pairs of
trolleys 19, 20 which are interconnected by the beam 21.
This layout can also be considered to represent a single,
unitary trolley. In figures 2 and 3 this beam is shown as
a box type beam, but the construction of said beam can
be of any type, such as a lattice structure. From the beam
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21, two cable hoisting means 22, 23 are suspended, each
comprising cables 24 shored over the trolley sheaves 25
and sheaves 26 which are accomodated in the head
block 34 mounted to the spreader 27. Such cable hoisting
means 22, 23 are known per se, and will therefore not
further be described. Furthermore, an operator’s cabin
33 is suspended from the beam 21 by means of column
29. According to the invention, said cabin 33 is rotatable
about a vertical axis through the slewing ring 30.
[0023] The operation of the ship to shore container
crane according the invention will now be further de-
scribed. As shown in figure 1, the trolley structure 14 is
put in a position above the container load 17 of the ship
11. As the trolley structure 14 is travelling towards the
ship facing end 6 of the boom 2, the cabin 33 is rotated
such that the operator is facing said ship facing end 6 as
well. Thereby, the operator has the required view on the
spreader 28 situated on the ship facing side of the trolley
structure 14. Said spreader 28 is then lowered by the
corresponding cable hoisting means 23, and the spread-
er 28 can be positioned just above the container 32 in
question under operator control. Subsequently, the
spreader 28 is coupled in a known way to said the con-
tainer 32, in such a way that said spreader 28 together
with container 32 can be lifted by means of said cable
hoisting means 23.

[0024] Subsequently, the cabin 33 is rotated over
about 180°, in such a way that the operator gets the re-
quired view of the spreader 27 positioned on the shore
offacing end of the trolley structure 14. Next, the operator
is able to position said spreader 27 just above the con-
tainer 31 in question, and to couple said spreader 27 to
said container 31. In this respect, it is important to note
that the other container 32 has been lifted to such a height
that it cannot collide with neighbouring structures when
moving the trolley structure 20 somewhat along the beam
in the process of positioning the shore facing spreader
27. The further lifting of the other container 32 can how-
ever largely be carried out under automatic control, which
means that the operator, after initiating the lifting process
of said other container 32, can turn his attention towards
the process of coupling the shore facing spreader 27 to
the container 31 in question.

[0025] After coupling the shore facing spreader 27 to
the container 31, they can be lifted by means of the cable
hoisting means 22, and subsequently both containers
31, 32 can be moved simultaneously along the boom 2
towards the shore 8. With the aim of avoiding possible
collisions between the containers 31, 32 while moving
them along the boom 2, they are preferably lifted to dif-
ferent heights in such a way that any swinging motion of
these containers 31,32 will not lead to collisions.

[0026] As soon as the trolley structure 14 approaches
the quay 8, the process of lowering the containers 31, 32
will be started. The operator’s cabin 33 will be in such a
position that the operator faces the quay, which makes
that he will be able to control the lowering of the spreader
27 together with the container 31. During this positioning
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of the spreader 27 with container 31, the process of low-
ering the other spreader 28 with container 32 will be tem-
porarily halted. This means that the operator can con-
centrate on placing the container 31 at the desired loca-
tion on the quay 8.

[0027] After said container 31 has been placed in the
proper position at the target location, the spreader 28 is
uncoupled and lifted the way. Subsequently, the cabin
33 is rotated such that the operator can view the ship
facing spreader 28 with container 32. The operator can
now concentrate on positioning said container 32 on the
desired location. After the container 32 has been posi-
tioned in such a way, the spreader 28 is uncoupled and
lifted away. Subsequently, both spreaders 27, 28 can be
lifted fully under automatic control, and a new cycle of
unloading two containers from the shipload 17 can be
commenced.

[0028] It will be clear that the process of loading a ship
with containers will take place in the opposite order, how-
ever with the same advantage of handling two containers
by one operator within a relatively short cycle time. Fur-
thermore it should be noted that the order of handling the
containers 31, 32 need not always occur in the way de-
scribed before. Thus, it is possible to couple the shore
facing spreader 27 firstly, in which case the cabin is firstly
oriented towards the shore facing end 7. Also, it is pos-
sible to firstly deposit the container 32 coupled to the ship
facing spreader 28, in which case the cabin 33 is firstly
rotated towards the ship facing end 6.

[0029] Although in the description before reference is
made to coupling means carried out as spreaders, also
other coupling means can be used such as hooks. Fur-
thermore, as addressed before the hoisting means can
be connected to a head block 34 each, known per se,
which head blocks 34 each comprise a number of
sheaves 26 over which the several loops of the hoisting
means are guided. Onto said head blocks 34, the cou-
pling means such as spreaders 27, 28 can be mounted.

Claims

1. Ship to shore container crane comprising a gantry
structure (1), a boom (2) supported with respect to
said gantry structure (1), said boom (2) in an oper-
ating position extending between a ship facing end
(6) and a shore facing end (7), trolley means (14)
displaceably supported along the boom (2) in said
operating position, two coupling means (27, 28), at
least two cable hoisting means (22, 23) extending
between the trolley means (14) and a respective cou-
pling means (27, 28), as well as an operator’s cabin
(33) suspended from said trolley means (14), char-
acterised in that, in a direction parallel to the boom
(2), one of said cable hoisting means (22) is posi-
tioned on one side of the control cabin (33), and the
other cable hoisting means (23) is positioned on the
opposite side of the cabin (33).
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Crane according to claim 1, wherein the cabin (33)
is rotatable about an essentially vertical axis.

Crane according to any of the preceding claims,
wherein the cabin (33) is rotatable back and forth
over at least 180 degrees.

Crane according to any of the preceding claims,
wherein the cabin (33) is rotable over at least 360
degrees.

Crane according to any of the preceding claims,
wherein the cabin contains a rotatable seat.

Crane according to any of the preceding claims,
wherein the trolley means comprise a single, unitary
trolley.

Crane according to any of claims 1-5, wherein the
trolley means (14) comprise two interconnected trol-
leys (19, 20), each of said trolleys (19, 20) being
provided with a respective cable hoisting means
(22,23).

Crane according to claim 4, wherein the trolleys
means (19, 20) comprise a beam structure (21), the
cabin (33) being suspended rotatably from said
beam structure (21).

Crane according to claim 7 and 8, wherein the two
trolleys (19, 20) are interconnected through the
beam structure (21).

Crane according to any of the preceding claims,
wherein the distance between the cable hoisting
means is equal to 2-5 times the width of a container.

Crane according to any of the preceding claims,
wherein each hoisting means (22, 23) comprises a
respective head block (34).

Crane according to any of the preceding claims,
wherein each cable hoisting means (22, 23) extends
between the trolley means (14) and a respective
spreader (27, 28).

Method of handling containers by means of a ship
to shore gantry crane comprising a gantry structure
(1), aboom (2) supported with respect to said gantry
structure (1), said boom (2) in an operating position
extending between a ship facing end (6) and a shore
facing end (7), trolley means (14) displaceably sup-
ported along the boom (2) in said operating position,
two coupling means, such as two spreaders (27, 28)
and at least two cable hoisting means (22, 23) ex-
tending between the trolley means (14) and a re-
spective spreader (27, 28), said method comprising
the steps of:
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14.

15.

16.

17.

- positioning one (28) of said coupling means
with respect to a container (32),

- coupling said container (32) to said one cou-
pling means (28),

- lifting said container (32) to a height above
neigbouring obstacles, such as neighbouring
containers (18),

- after lifting said container (32) coupled to said
one coupling means (28), positioning the other
coupling means (27) with respect to another
container (31),

- coupling said other container (31) to said other
coupling means (27),

- lifting said other container (31) to a height at
least above neigbouring obstacles, such as
neighbouring containers (18),

- moving both lifted containers (31, 32) simulta-
neously towards a respective target location.

Method according to claim 13, comprising the step
of:

- continuing the lifting of said one coupling
means (28) with container (32) while positioning
the other coupling means (27) on said other con-
tainer (31) and/or lifting the other coupling
means (27) with the other container (31).

Method according to claim 13 or 14, comprising the
steps of:

- lifting said coupling means (27, 28) with re-
spective containers (31, 32) to different height
levels,

- moving said coupling means (27, 28) with the
respective containers (31, 32) to above or near
said target location while maintaining said dif-
ferent height levels.

Method according to any of claims 13-15 of handling
containers (31, 32) by means of a ship to shore con-
tainer crane comprising an operator's cabin (33)
which is rotatable about an essentially vertical axis
and which, in the longitudinal direction of the boom
(2), is located between both cable hoisting means
(22, 23) of the coupling means (27, 28), comprising
the step of:

- rotating the cabin (33) towards the spreader
(27, 28) which is to be coupled to, or to be un-
coupled from, the respective container (31, 32).

Method according to claim 16, comprising the step
of:

- rotating the cabin (33) towards a respective
coupling means before positioning said coupling
means on a respective container.
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Method of handling containers by means of a ship
to shore container crane comprising a gantry struc-
ture (1), a boom (2) supported with respect to said
gantry structure, said boom (2) in an operating po-
sition extending between a ship facing end (6) and
a shore facing end (7), trolley means (14) displace-
ably supported along the boom (2) in said operating
position, two coupling means, such as spreaders
(27, 28), two containers (31, 32), each of said con-
tainers being coupled to a respective coupling
means, and at least two cable hoisting means (22,
23) extending between the trolley means and a re-
spective coupling means, said method comprising
the steps of:

- lowering one of the spreaders (27) with con-
tainer (31) coupled thereto,

- positioning said one coupling means (27) with
container (31) with respect to the target location,
- placing the container (31) on said target loca-
tion,

- disconnecting said one coupling means (27)
from the container (31),

- lifting said one coupling means (27) away from
the container (31),

- after lifting said one coupling means (27) away,
lowering the other coupling means (28) with con-
tainer (32) coupled thereto,

- positioning said other coupling means (28) with
container (32) with respect to the other target
location,

- placing the container (32) on said other target
location,

- disconnecting said other coupling means (28)
from the container (32),

- lifting said other coupling means (28) away
from the container (32).

Method according to claim 18 of handling containers
by means of a a ship to shore container crane com-
prising an operator’s cabin (33) which is rotatable
about an essentially vertical axis and which, in the
longitudinal direction of the boom (2), is located be-
tween both cable hoisting means (22, 23) of the cou-
pling means (27, 28), comprising the step of:

- rotating the cabin (33) towards a respective
coupling means with container coupled thereto
before positioning said respective coupling
means with container with respect to the target
location.

Method according to claim 18 or 19, comprising the
step of;

- moving both disconnected coupling means
(27, 28) simultaneously away from the target lo-
cation.
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21. Method according to any of claims 18-20, comprising

the steps of:

- lowering the coupling means (27, 28) with re-
spective container (31,32) simultaneously,

- continuing the step of lowering the coupling
means (27) with container (31) to be placed first
on the target location while interrupting the step
of lowering of the other coupling means (28) with
container (32),

- continuing the step of lowering said other cou-
pling means (28) with container (32) after the
container (31) to be placed first has been placed
on the target location and the respective cou-
pling means (27) has been uncoupled from said
container (31) and lifted away.
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