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fixed wedge terminals and fixed, screwed-in grips or clamps.

The rope changing operation (hoisting the load) currently requires many
hours and is done with the jib of the crane in the horizontal position. This situation
interferes with the maneuvers of contiguous vessels and cranes: it prevents

15 docking maneuvers and changes in the position of the cranes while the rope
changing operation lasts.

The ropes must be tightened such that the spreader (engaging element) is
perfectly aligned and level with the container. Since the anchoring of the ropes is
fixed, this operation has a significant cost in terms of hours and manual labor.

20 Description of the Invention
Technical problem considered

The rope changing operation requires immobilizing the crane for a
considerable time. During this maneuver it is necessary to remove all the rope
anchoring points and allow them to pass through the crane as easily as possible.

25 The position of the crane and jib in the dock creates interference problems
with the remaining operations: vessel maneuvers and positioning of other cranes.

Anchoring the ropes at the end of the jib requires using equipment and tools
for disassembling/assembling the clamps. This area has little space for personnel;
it is pounded against by the wind and is exposed to problems due to falling objects

30 and other risks inherent to working at elevated heights.
Brief Description of the Invention
A system is described which allows automatic, instant and remote-

controlled actuation.
The assembly (Figure 1) includes sliding clamps (Figure 2), the actuation of
35 these clamps, additional guidance system and automatic tightening device for
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i nde t| ghteni ng devices or with common actuations for 15 the
cI anps. Detailed Description of the Invention

The proposed system (Figure 1) requires an automatic clamp for each end
of the rope. Only one tightening device needs to be used, although variants could
be designed with independent tightening devices or with common actuations for

15 the clamps.

The system consists of: four clamps, one for each end, with their respective
actuations. The clamp is formed by two sliding wedges and a rigid casing. The
actuation is gauged such that it can close or open the wedges.

The sheaves guide the rope, preventing the clamps from receiving

20 transverse stresses and preventing the rope from being rubbed or from
experiencing heavy bending. Furthermore, the slack portions that are formed aid in
tightening the rope and leveling the spreader increasing or decreasing the run of
the rope by means of the tightening device and the selective closing of the
corresponding clamp.

25 Brief Description of the Drawings

Figure 1 shows the arrangement of the device. It is depicted with the direct
linear arrangement of the tightening device and of the four clamps by means of
hydraulic cylinders. It should be mentioned that this is only one variant among
many possible variants (pneumatic cylinders, solenoids, electric motors, worm

30 gear transmission, etc).

The sheaves, with the additional guidance device, are arranged such thalt
both ropes are maintained in parallel planes, without the possibility of rubbing
against one another when they are under load.

The tightening device has a relatively broad run, the effect of which is

35 increased by the arrangement of the inner sheaves.




The system consists of: four clanps, one for each end, with their respective
actuations. The clanp is fornmed by two sliding wedges and a rigid casing.
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The casing is very robust since it must resist high normal forces which tend
to open its side walls. A variant with two milled plates screwed together is shown,
although there are many other possibilities.

15 Preferred Embodiment of the Invention

The figures shown correspond with a specific embodiment. The five
actuations are hydraulic cylinders, forming part of the same circuit. The hydraulic
station (not shown) is arranged in the same area.

The mobile wedges have two clearly different faces. The outer wall slides

20 on the casing and is rectified in order to reduce friction. The inner wall braces the
rope and has a groove machined therein such that the closure of the two clamps is
hexagonal, with 4 areas of pressure on the rope, so as to prevent damaging it.
This wall is knurled to assure the grip and to cause self-locking in the event of a
malfunction in the actuation.

25 The casing has special grooving to allow the pins moving the wedges when
such wedges are shifted to transversely come close to one another.

The sheaves, with additional guidance device, are arranged such that both
ropes are maintained in parallel planes, without the possibility of rubbing against
one another when they are under load. The frames of the sheaves and their

30 support shafts are calculated to resist the full rope load (full break hypothesis of
the clamps).

For economic, space and simplicity reasons, a single tightening device is
used in the embodiment, however this is not an essential feature of the proposed
system.

35 Almost all the elements are subjected to heavy loads, and are exposed to




sheaves, bolts or other suitable elenents. Figure 2 is a detail of Figure 1
showi ng a possibility of operating the clanps, located in the open
position. There are two i ndependent wedges inside the casing, sliding on

i nclined planes. The actuator of the wedges is a hydraulic cylinder, the 10
rod of which has been |ocated close to the axis of the clanps to m nim ze
bending stresses. The casing is very rébust since it must resist high
normal forces which tend to open its side walls. A variant with two mlled

pl ates screwed together is shawn al though_t here are ny, ot her, .

bossi bi | TFalemeBtynder toligh ERte caneighs! Thel At MereloTeeSiahed iastetlonn
cor r espontavivid buitatd@éeatlires. enbodi ment. The five actuations are hydraulic
cylinders, formng part of the same circuit. The hydraulic station (not
shown) is arranged in the same area. The nobil e wedges have two clearly
different faces. The outer wall slides 20 on the casing and is rectified in
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For econom c, space and sinplicity reasons, a single tightening device is
used in the enbodi nent, however this is not an essential feature of the
proposed system 35 Alnost all the elenments are subjected to heavy | oads,
and are exposed to 4 the elenments under tough climte conditions. They are
therefore designed in steel having suitable features. 5 CLAIMS Fixing the
ropes of container transport cranes by Heans of clanps with sliding wedge
mechanism 5 Automating said clanps. Tightening device and correspondi ng
sheave gear for tightening the ropessaiﬂﬂtfing t hem and preventing the
transm ssion of transverse stresses clanps or tightening device.

The rope changi ng operation with the jib hoisted which can be done by 10
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as a result ofsliding wedgefmedt@nisroposed cl anps: Rope fixing or rel ease
opergti on. oROR@toHéifﬁtgeéHiﬂ'Qla%)&r.ati on. 15 Spreader leveling or alignnment.

e Tightening device and corresponding sheave gear for tightening the ropes,
guiding them and preventing the transmission of transverse stresses on the
clamps or tightening device.

e The rope changing operation with the jib hoisted which can be done by

10 means of mechanisms and gear similar to that proposed.

e The automation of the following operations when carried out in the area of
fixing the ropes as a result of the use of the proposed clamps:
Rope fixing or release operation.

Rope tightening operation.
15 Spreader leveling or alignment.





