EP 0 841 296 A1

(19) p)

Européisches Patentamt
European Patent Office

Office européen des brevets

(12)

(43) Date of publication:
13.05.1998 Bulletin 1998/20

(21) Application number: 97308691.1

(22) Date of filing: 30.10.1997

(11) EP 0841 296 A1

EUROPEAN PATENT APPLICATION

(51) Intcle: B66C 13/06, B66C 13/08

(84) Designated Contracting States:
ATBECHDEDKESFIFRGBGRIEITLILUMC
NL PT SE
Designated Extension States:
AL LT LV RO sI

(30) Priority: 07.11.1996 JP 294912/96
14.11.1996 JP 302953/96

(71) Applicant: ISHIKAWAJIMA-HARIMA
JUKOGYO KABUSHIKI KAISHA
Chiyoda-ku Tokyo-to (JP)

(72) Inventors:
¢ Fujii, Noriyuki
Tokyo-to (JP)
¢ Kawase, Akira
Higashikurume-shi, Tokyo-to (JP)
¢ Asano, Hiroshi
Tokyo-to (JP)
¢ Yamashita, Yasushi
Urawa-shi, Saitama-ken (JP)

(74) Representative: Jennings, Nigel Robin et al
KILBURN & STRODE
20 Red Lion Street
London WC1R 4PJ (GB)

(54) Container crane

(57) A container crane includes atrolley (9) adapted
to be moved in a traverse direction along traverse rails
(8), a head block (15) hoistably suspended from the trol-
ley and a spreader (16), which is connected to the head
block (15) and is adapted to grip and lift a container (4).
Vibration or oscillation sensors (28) are arranged on the
head block (15) or spreader (16) and are adapted to
sense oscillation or vibration of the head block or
spreader in the traverse direction of the trolley. The sen-
sors (28) are arranged symmetrically with respect to the

transverse centre line (L) of the head block or spreader.
Damping means (31) are also arranged on the head
block or spreader. each of which includes a mass (29)
movable in the traverse direction of the trolley and an
actuator (30) arranged to move the movable mass in re-
sponse to oscillation of the head block or spreader
sensed by the sensors in a direction to counteract or
suppress the oscillation. The damping means are also
arranged symmetrically with respect to the transverse
centre line (L) of the head block or spreader.
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Description

The present invention relates to a container crane
of the type including a trolley adapted to be moved in a
traverse direction along traverse rails, a head block
hoistably suspended from the trolley and a spreader
which is connected to the head block and is adapted to
grip a container.

A known container crane of this type is illustrated
schematically in Figures 1 to 6 of the accompanying
drawings, in which:

Figure 1 is a side view of the container crane;

Figure 2 is a side view of the head block and spread-
er of the container crane shown in Figure 1;

Figure 3 is a front view of the head block and
spreader shown in Figure 2;

Figure 4 is an enlarged vertical sectional view of the
twist lock shown in Figure 3;

Figure 5 is a view in the direction of the arrows V in
Figure 4; and

Figure 6 is a view in the direction of the arrows VI
in Figure 3.

The illustrated known container crane 3 is intended
for loading and unloading containers 4 onto and from a
container ship 1 moored at a quay 2. The crane 3 com-
prises upstanding legs 6 adapted to run along rails 5 on
the quay 2, girders 7 on top of the legs 6 and extending
substantially horizontally towards the sea. traverse rails
8 extending along the girders 7 and a trolley 9 adapted
to be moved in a traverse direction along the rails 8.

As shown in Figures 2 and 3, the trolley 9 comprises
a trolley body 11 with traverse wheels 12 for rolling on
the rails 8. Tied to the trolley body 11 are opposite ends
of a traverse rope 13 which is wound around a traverse
drum (not shown) in a machine room 10 (see Figure 1)
and which extends under tension longitudinally of the
girders 7. Rotation of the traverse drum in the normal or
reverse direction causes the trolley 9 to be moved in the
traverse direction.

The trolley 9 carries a head block 15 which is sus-
pended from the trolley 9 by winding ropes 14 which in
turn are wound around a hoist drum (not shown) in the
machine room 10 and which extend under tension lon-
gitudinally of the girders 7. Rotation of the hoist drum in
the normal or reverse direction causes the head block
15 to be hoisted up or down.

Detachably interlocked with the head block 15 by
means of twist locks 17 is a spreader 16 which grips a
container 4.

As shown in Figures 4 and 5, each of the twist locks
17 comprises a lock pin 20 which is inserted into a cor-
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responding suspender 18 of the spreader 16 through a
slot 19 in the suspender 18 and is turned by actuation
of a hydraulic cylinder 21 to interlock the head block 15
with the spreader 16.

As shown in Figures 3 and 6, the spreader 16 com-
prises a spreader body 16a with extension frames 22,
each of which is mounted on the body 1 6a to be slidable
by a drive (not shown) perpendicularly of the traverse
direction of the trolley 9. Each frame 22 is provided at
its outer corners with twist locks 23 for gripping the con-
tainer 4 and with guide arms 24 for moving the twist
locks 23 into position for engagement with the container
4. The spreader 16 can grip containers 4 of different
lengths since the difference in length of the containers
4 can be compensated for by sliding displacement of the
frames 22.

Like the twist locks 17, the twist locks 23 can inter-
lock the spreader 14 with a container 4 by inserting a
lock pin of a twist lock 23 into the container 4 through a
slot therein and turning it by actuation of a hydraulic cyl-
inder. The guide arms 24 can be swung from an upper,
turned-over open position into position for engagement
with a corner of the container 4 by actuation of a hydrau-
lic motor 25. Therefore, the spreader 16 can be correctly
positioned with respect to the container 4 and the twist
locks 23 can be positively engaged with the container 4
even if there may be some positional inaccuracy in low-
ering the spreader 16 interlocked with the head block
15 onto the container 4.

In general. when a container 4 is to be loaded onto
the container ship 1 by the container crane 3. the con-
tainer 4 is gripped by the spreader 16 interlocked with
the head block 15 suspended from the trolley 9. The
spreader 16 is then hoisted up and the trolley 9 is moved
in the traverse direction to a predetermined position
above the container ship 1. The spreader 16 is then low-
ered or hoisted down to place the container 4 on the
container ship 1.

The container 4 generally has a predetermined des-
tination on the container ship 1. Therefore, in accord-
ance with the coordinates of the destination of the con-
tainer 4, the trolley 9 may be automatically moved in the
traverse direction and only hoisting-up and -down of the
spreader 16 need be carried out manually by an opera-
tor in an operation room 26.

However, in automatically operated traverse move-
ment operation of the trolley 9 in which the trolley 9 is
simply accelerated to a preset speed and is then moved
at a uniform speed and is decelerated to stop at the pre-
determined position (the destination of the container 4),
the spreader 16 gripping the container tends to swing
or oscillate due to inertia when accelerated or deceler-
ated or as a result of any wind that may be blowing, re-
sulting in difficulties in the loading and unloading oper-
ation.

Conventionally, in order to prevent the container 4
from swinging or oscillating during traversing movement
of the trolley 9, the sheaves 27 on the trolley 9. which
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support the hoist ropes 14 for the head block 15 and
spreader 16, are separated from each other by drive
means (not shown) so that the hoist ropes 14 for the
head block 15 and spreader 16 are in the shape of the
letter V in order to suppress swinging or oscillation of
the head block 15 and spreader 16. Such a mechanical
swing- or oscillation-suppressing mechanism is effec-
tive only to suppress sway (pendulum-like swinging or
oscillation; see Figure 2) and is substantially ineffective
to suppress rocking (rotational swinging or oscillation
around an axis below the suspended position; see Fig-
ure 2) or skew (swinging or oscillation in a horizontal
plane; see Figure 6).

It is therefore the object of the present invention to
provide a container crane which can suppress not only
sway but also rocking and skew of the head block and
spreader and can thereby render efficient loading and
unloading operations possible.

According to the present invention, a container
crane of the type referred to above is characterised by
two or more oscillation sensors arranged on the head
block or spreader and adapted to sense oscillation of
the head block or spreader in the traverse direction of
the trolley, the sensors being arranged symmetrically
with respect to the transverse centre line of the head
block or spreader, respectively, and two or more damp-
ingmeans arranged on the head block or spreader, each
including a mass movable in the traverse direction of the
trolley and an actuator arranged to move the movable
mass in response to oscillation of the head block or
spreader sensed by the sensors in a direction to coun-
teract the oscillation, the damping means being ar-
ranged symmetrically with respect to the transverse
centre line of the head block or spreader, respectively.

Thus if swinging oscillation or vibration of the head
block or spreader, which are interlocked together,
should occur, such movement in the traverse direction
of the trolley is sensed by the vibration sensors which
produce a signal indicative of such movement of the
head block or spreader at the position of the sensor in
question. This signal is supplied to the actuator of the
associated damping means, or possibly two or more as-
sociated damping means, which moves the associated
mass in a direction and at a rate which counteracts and
thus substantially suppresses the vibration or oscillation
of the head block and spreader.

If only a single damping means were provided, it
would be able to cope with and suppress sway and rock-
ing of the head block but could not suppress skew. How-
ever, the provision in accordance with the invention, of
two or more vibration sensors and damping means
which are arranged symmetrically with respect to the
transverse centre line of the elongate head block or
elongate spreader means that any type of vibration or
oscillation, such as sway, rocking or skew, of the head
block and spreader can be coped with and suppressed.

Further features and details of the invention will be
apparent from the following description of two specific
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embodiments which is given by way of example with ref-
erence to Figures 7 to 10 of the accompanying draw-
ings, in which:

Figure 7 is a front view of one embodiment of the
present invention;

Figure 8 is a view in the direction of the arrows VIlII
in Figure 7;

Figure 9 is a front view of a further embodiment of
the present invention; and

Figure 10 is a view in the direction of the arrows X
in Figure 9.

Figures 7 and 8 illustrate an embodiment of the
present invention in which the same components as in
Figures 11 to 6 are referred to by the same reference
numerals and whose basic arrangement is the same as
that in the known system shown in Figures 1 to 6. As
shown, vibration or oscillation sensors 28, such as ac-
celeration sensors or speed sensors, for sensing any
oscillation of the head block 15 in the traverse direction
of the trolley 9 are arranged symmetrically with respect
to the transverse centre line L of the head block 15. Ac-
tive damping means 31 each having a mass 29 movable
in the traverse direction of the trolley 9 and an actuator
30 for driving the movable mass 29 in the direction to
counteract the oscillation of the head block 15 sensed
by the vibration sensor 28 are also arranged symmetri-
cally with respect to the transverse centre line L of the
head block 15.

Each of the damping means 31 includes a nut mem-
ber 33 screwed onto a screw shaft 32 extending in the
traverse direction of the trolley 9 and the movable mass
29 is integrally mounted on the nut member 3. Rotation
of the screw shaft 32 by the actuator 30 forcibly causes
the movable mass 29 to be moved in the same cycle
and with the same wavelength as the oscillation of the
head block 15 but with a phase difference of 90° there-
from.

In use, when oscillation of the head block 15 occurs,
this oscillation in the traverse direction of the trolley 9 is
sensed by each of the oscillation or vibration sensors
28, which are arranged symmetrically with respecttothe
transverse centre line L of the head block 15. In re-
sponse to the sensed oscillation of the head block 15,
the movable mass 29 of each of the damping means 31
is driven independently by the associated actuator 30
s0 as to counteract or damp the oscillation.

If only one damping means 31 were provided, it
could cope with sway and rocking of the head block 15
but could not cope with skew. However, in the embodi-
ment shown in Figures 7 and 8, both the vibration sen-
sors 28 and the damping means 31 are arranged sym-
metrically with respect to the transverse line L of the
head lock 15 and can cope with and suppress any type
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of oscillation such as sway, rocking or skew of the head
block 15 and thus of the spreader 16 and any container
carried by it. The loading and unloading operations can
thus be performed efficiently.

Figures 9 and 10 illustrate a further embodiment of 5
the present invention in which the same components as
in Figures 7 and 8 are referred to by the same reference
numerals. Oscillation sensors 28, such as acceleration
sensors and speed sensors, for sensing oscillation of
the spreader 16 in the traverse direction of the trolley 9 70
are arranged on the spreader 16, symmetrically with re-
spect to the transverse centre line L of the spreader 16.
Also, two active damping means 31, each having a
mass 29 movable in the traverse direction of the trolley
9, and an actuator 30 for driving the movable mass 29 15
in a direction to counteract the oscillation of the spreader
16 detected by the vibration sensors 28 are arranged
on the spreader 16 symmetrically with respect to its
transverse centre line L.

The detailed construction and operation of the 20
damping means are the same as those described above
in conjunction with Figures 7 and 8. The same advan-
tages are also obtained in that sway, rocking or skew of
the spreader 16 may again be suppressed, thereby per-
mitting loading and unloading operations to be per- 25
formed efficiently.

Claims
30
1. A container crane including a trolley (9) adapted to
be moved in a traverse direction along traverse rails
(8), a head block (15) hoistably suspended from the
trolley (9) and a spreader (16), which is connected
to the head block (15) and is adapted to grip a con- 35
tainer (4), characterised by two or more oscillation
sensors (28) arranged on the head block (15) or
spreader (16) and adapted to sense oscillation of
the head block or spreader in the traverse direction
of the trolley (9), the sensors (28) being arranged 40
symmetrically with respect to the transverse centre
line (L) of the head block or spreader, respectively,
and two or more damping means (31) each ar-
ranged on the head block (15) or spreader (16),
each including a mass (29) movable in the traverse 45
direction of the trolley (9) and an actuator (30) ar-
ranged to move the movable mass (29) in response
to oscillation of the head block or spreader sensed
by the sensors (28) in a direction to counteract the
oscillation, the damping means (31) beingarranged 50
symmetrically with respect to the transverse centre
line (L) of the head block or spreader, respectively.
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