
The present invention present invention relates to a
winch. A winch of this type is known from US 4004780.
This document discloses a winch for a vehicle, which
has a special feature so that it is possible to pay
out the cable when the freewheel mechanism is active.
In this way, it is possible to prevent the situation
where the user disengages the freewheel mechanism when
the cable is being paid out in the unloaded state and
forgets to engage the freewheel mechanism again later.
This winch for a vehicle is provided with an overload
protection. The overload protection comprises a
clutch, which acts to a greater or lesser degree
between two parts by twisting said two parts with
respect to one another, in combination with a cam
construction. This clutch is directly connected to a
freewheel mechanism which dissipates the overload to
the frame (earth). The embodiment is such that the
force coming from the drum is transferred to one of
the parts, and from the one part (gear) on the one
hand dissipated to the other part and the clutch and
thus, in the case of an overload, to the earth, and is
dissipated, in parallel with this flow of forces,
directly from the one part to the motor by means of a
splined connection and an optional deceleration. Such
a system is inherently unsafe, because when the clutch
fails, the freewheel mechanism is no longer effective
and the motor will be overloaded, with all the
consequences this entails. Prior-art ship's winches
which are suitable to be used at greatly fluctuating
loads use a centrally fitted cable drum. On one side
thereof, a brake is provided while on the other side a
motor is provided which is connected to a clutch
(possibly via a transmission). In cases of extreme
overload, the clutch can be disengaged and the system
is locked by means of the brake. In this case, this
results in the problem that when the cable is pulled
in under great load, the cable is held, in the
starting position, by means of the brake and a
transition has to take place from operation of the
brake to operation of the clutch, that is to say that
the motor has to take over the tensile force required
for pulling in or 



holding the cable by activating the clutch and
releasing the brake. In order to enable all this to
take place in a satisfactory manner, the various
operations have to be syncnronized and a considerable
motor output is required.It is an object of the
present invention to provide a simplified ship's winch
which can be operated in a relatively simple manner
and requires a relatively small motor output This
applies in particular to operating conditions where
the tensile force varies. With a ship's winch
described above, this object is achieved in that said
freewheel mechanism operates between said winch motor
and winch clutch, and said winch comprises a ship's
winch, which is provided with attachment means for
attachment to a part of a vessel. According to the
present invention, the ratchet or freewheel mechanism
is provided between the motor and the clutch. As a
result thereof, at failure of the clutch the ratchet
will be jerked into action and the motor will still be
protected. According to the present invention, a
ratchet or freewheel mechanism is used in combination
with the known clutch. In this case, the ratchet or
freewheel mechanism acts towards the surroundings
(earth) and is provided downstream (behind) of the
clutch with respect to the cable drum. As a result
thereof, the clutch can act in the usual manner as a
safeguard, that is to say as a slipping clutch.
Primarily, however, this safeguard acts on the ratchet
system. That is to say the part downstream of the
ratchet system, being an optional transmission and
motor, is not subjected to any overload at all.
Applying load to the winch cable is very simple using
the construction which is proposed here, as the action
of the ratchet is cancelled out when the motor output
is increased and the winch drum can transfer the force
to the cable via the clutch. In this case, it is no
longer necessary to carry out the operation of the
brake required in the prior art. In addition, as a
result of the invention, it is now possible to absorb
the effects of a temporary reduction in the load. Such
a reduction in the load occurs, for example, when 



a vessel is being towed and, for example, the tension
of the towing cable is reduced as a result of the
motion of the waves. When the tension builds up again,
this may result in large tensile forces and in the
occurrence of correspondingly large loads. In the case
of a prior-art structure of a ship's winch which uses
a brake, it is noi readily possible io apply a
relatively low tension on the towing cable during such
periods. With the presentinvention, this is made
possible in a very simple and automatic manner. After
all, if the motor supplies sufficient power
(preferably a hydro motor), the effect of the ratchet
will be overcome when the load is reduced and the
winch drum will tension the cable further. When the
load subsequently increases, the ratchet will become
active again and thus protect the motor against
overload. Should the load increase further still, the
(slipping) clutch will become active, thus preventing
the cable from breaking. As, according to the present
invention, there no longer is a brake drum, there only
remains one slipping function which has to be
controlled, namely in the drum. Active operation can
no longer result in damage to the motor as the ratchet
will become active in such cases. With the
above-described system, a single slipping function in
the clutch suffices and it is no longer necessary to
provide one in the clutch and the brake. According to
an advantageous embodiment of the invention, the
clutch is embodied as having a bowl or drum and clutch
shoes which act on the peripheral surface thereof and
work in such a manner that all this is not
self-actuating. The above-described ship's winch is
designed for exerting a clutch force on the drum of at
least ten tons. If, in an advantageous embodiment, a
fluid is used to cool the heat which has been produced
during operation, the fluid flow between the various
heat-producing parts and an added cooling device is
passed through the clutch shaft Such a fluid may be a
hydraulic fluid which, for example, can also be used
to operate the clutch. In addition, a torque sensor
may be provided in order to control the system. 



In the case of the ship's winch according to the
invention, the transmission and other parts of the
drive mechanism, such as the motor, may be of a
relatively light ii' UU llu tvMiij jreu to die i ur-ar
i uii li u Uuiia. The ic c u c u llic i U;licl
aflciall ensures that no overload can occur. The motor
may, for example, have a drive torque which is
approximately 10% of the desired maximum clutch force.
In order to pay out the cable, either the clutch is
operated (uncoupled) or the ratchet is 5 operated. In
addition, further measures may be taken on the ratchet
in order to refine the operation thereof. By way of
example, the use of damping materials may be mentioned
in order to attenuate the return movement of the pawl
on the teeth as much as possible. 0 The invention also
relates to a vessel which is provided with a ship's
winch of this type. More particularly, such a variant
comprises a buffer in the cable between the winch and
the object to be displaced. The invention will be
explained in more detail below with reference to an
exemplary S embodiment illustrated in the drawing, in
which: Fig. 1 shows the ship's winch according to the
invention in a first position; Fig. 2 shows the ship's
winch from Fig. 1 in a further position; Fig. 3 shows
a cross section of the ship's winch according to the
invention; 0 Fig. 4 diagrammatically shows the
operation of the clutch according to the invention;
Fig. S shows a cross section through the ratchet; Fig.
6 shows a part of a vessel provided with a ship's
winch according to the invention; Figs. 7a-c
diagrammatically show three different operating states
according to the invention; and 5 Figs. 8a-c
diagrammatically show three concept drive mechanisms
bearing mechanisms of alternative embodiments. In
Figs. 1-7, a first embodiment of the ship's winch
according to the invention is denoted overall by
reference numeral 1. It comprises a frame 7 to which
is rotatably 



0 fitted an assembly comprising a cable drum 6 for
accommodating or paying out a cable 12. This frame 7
can be attached to the deck of a ship by means of
bolts 13. It is possible to provided reinforcements on
the deck or below the deck as a result Of which the
forces of the winch can be introduced more readily
into the structure of the vessel.Such a reinforcement
may comprise a supporting frame provided belowdecks to
which the bolts of the winch are attached. Adjacent to
the cable drum 6 and preferably on the same shaft, a
clutch S is provided. On the other side of the clutch
S, a ratchet/freewheel mechanism denoted by reference
numeral 4 is provided, the other end of which is in
turn connected to a transmission, such as the
gearwheel train 3 which can be driven by a motor 2.
Fig. 4 shows the clutch S in more detail. It comprises
a drum 16 which is preferably fixedly connected to the
cable drum 6. Arranged rotatably in the latter is a
plate on which a pair o f clutch shoes 17 are mounted.
The rotatable shaft 20 of the plate is preferably
connected to the ratchet/freewheel mechanism 4.
Hingably about a shaft 18, the shoes 17 can be forced
inwards and outwards by means of a mechanism which is
not shown in any more detail in order to produce the
disengaged or engaged position, respectively. A fluid
duct 2 1 extends through the central shaft. As is
clear from Figs. 1 and S, the ratchet consists of a
central rotating part or ratchet wheel 8 which is
provided with teem 9. A number of ratchet pawls 10 are
present and fixedly connected to the frame. These can
be pressed against the ratchet wheel by spring
pressure and according to a particular embodiment of
the invention, the ratchet pawls 10 can be operated in
such a manner that the teeth 9 are forced away. This
may be effected, for example, by means of a disk (not
shown) which rotates about the shaft 20 of the
assembly and is provided with pins by means of which
the pawls can be forced outwards. Other
(electromagnetic) constructions are also conceivable.
According to an advantageous embodiment of the
invention, the operation of the ratchet pawl is
dependent on the maximum permissible torque of the
drive mechanism. 



This is achieved by decreasing the slip value of the
clutch accordingly. Consequently, damage to the drive
mechanism as a result of excessive torque is prevented
if the ratchet pawl is not operational. Damping means
may be provided in any suitable way in order to
prevent noise pollution and impact of the ratchet
during operation as much as possible. This applies in
particular to the damping of the striking movement of
part 10 against ratchet wheel H. In addition, ii is
possible for raichei pawls 1 not io be rigidly
connected to the surroundings directly via their hinge
pin, but rather to provide somesuitable form of
damping material, as a result of which the force
increases gradually when the pawls 10 become
operational. Other damping structures may also be
provided, such as cable guides on the deck of the
respective vessel. Fig. 6 shows a part of a vessel 15
to which the ship's winch 1 according to the invention
is attached by means of bolts 13. The forces present
in the cable are slightly dampened by means of a
buffer 14. The operation of the structure described
above will be described with reference to Fig. 3. In
order to pay out cable 12, it is possible to either
operate the clutch 5 in such a manner that it slips or
to make the ratchet/freewheel mechanism
non-operational. When a load has subsequently been
attached to the cable 12, pulling in of the latter can
be started. To this end, the motor is switched on.
This motor 2 is preferably a hydro motor, that is to
say a motor which can produce a significant torque at
low revolutions without this causing damage to the
motor. Initially, at a relatively low load, this
situation will not occur and the cable 12 will be
pulled in by means of the transmission 3, ratchet 4
and clutch 5. Then, the cable is taut and subjected to
peak loads due to the swell of the sea or other
conditions during the operation of the motor. During
the initial stage, these peak loads are, on the one
hand, sufficiently high to result in damage of the
motor, but, on the other hand, not sufficiently high
to cause the cable to break. At this stage, as a
result of the drum standing still and possibly turning
back, the ratchet 4 becomes operational which prevents
any return movement via the transmission to the motor
and 



avoids damage. If the load on the cable 12 increases
to the extent where the latter might break, the slip
safeguard of the clutch 5 becomes operational,
resulting in paying out of the cable. However, as soon
as circumstances change to such an extent that the
load on the cable 12 is reduced again (swell of the
sea), the cable can be pulled taut immediately without
further intervention. After all, the motor will be
able to supply power to the clutch and thus to the
drum again via the ratchet. Consequently, the required
motor output can be reduced to a considerable extent.
In addition, the risk of slack cables and in
particular UiC ub e ue n jcikiiig iii u iun wlicii
llic luUcr auc pulled Ii i n i s sigiiii  a im
reduced. The structure is relatively strong and
simple, which reduces failure andmaintenance costs.
Clearly distinct positions of either brakes or motor
output as are known from the prior art do not occur to
such a discrete extent in the present invention. Use
of such a ratchet makes gradual and direct transitions
from one position to the other position possible. In
the case of a ship's winch having a tensile load of,
for example, fifty tons, the clutch is designed in
such a manner that slip occurs when the load of fifty
tons is exceeded. However, the ratchet, in combination
with the motor, is embodied in such a manner that
already at a load of twenty tons no power is
transferred to the transmission and the motor. If the
load of the clutch is measured using the moment of
torque, a correction is preferably made in order to
allow for variations in the distance of the point of
engagement of the cable on the drum. After all, using
the same tensile force on the cable, a higher torque
will be applied when the drum is full than when the
drum is empty. Measuring, in particular, the distance
of the cable to the centre of the drum can be carried
out by means of any conceivable structure. Figs. 7a-c
shows different operating states of the ship's winch
according to the invention by way of example. Figs.
8a-c shows different variants of the ship's winch
described above. 



The variant in Fig. 8a is denoted overall by reference
numeral 31. Frame 37 comprises two bearing supports 39
for bearing the centre shaft. Motor 32, together with
a transmission 33 which is coupled thereto, is
arranged on one side of such a bearing support, while
the ratchet 34, clutch 35 and drum 36 are arranged on
the other side. The drum 36 is mounted on the centre
shaft. Fig. 8b shows a variant, in which the bearing
supports 49 of frame 47 form the outermost boundary of
the structure. Motor 42 is attached to the frame in a
separate location. Transmission 43, ratchet pawl 44
and clutch 45 are mounted on the same ii u ii sluuL
The Ui uiii 46 i fixedly connected iu die nimop
shaft.Fig. 8c shows a variant, in which supports 59 of
frame 57 are not designed as bearing supports. Shaft
60 is a fixed shaft and the various parts are mounted
on this shaft. This is in contrast to the variant
according to Fig. 7b, in which the drum shaft is
mounted in the bearing supports 49, and the variant
according to 7a, in which the output shaft of the
transmission is mounted in the bearing supports 39.
Although the invention has been described above with
reference to a preferred embodiment, it will be
understood that numerous modifications can be made
thereto without departing from the scope of the
present application. Thus, it is possible to construct
both the ratchet and the clutch in every other
conceivable way. In addition, it will be understood
that further components may be present between the
various components described above, i.e. that the
clutch, for example, does not have to be connected
directly to the drum, but that, if desired, a
transmission can be provided inbetween. In addition,
it is possible to provide further safety measures.
Thus, it is possible to specify that the winches have
an additional brake which becomes operational when the
clutch or ratchet fails. In addition, the motor may be
provided behind the gearbox or next to it. The centre
shaft may be mounted in any conceivable position, such
as between the gearbox and the ratchet, or "outside"
the ratchet or motor, respectively. These and other
variants are within the scope of the invention as
described 



in the attached claims.Claims 1. Winch (1) comprising
a frame (7), a winch motor (2), cable drum (6),
freewheel mechanism (4) and winch clutch (S), said
freewheel mechanism (4), providing a fixed connection
to said frame, depending on the rotation and
operation, and wherein said winch clutch (S) is
arranged between said freewheel mechanism (4) and said
cable drum (6), characterized in that said freewheel
mechanism (4) operates between said winch motor and
winch clutch, and said winch comprises a ship's winch,
which is provided with attachment means (13) for
attachment to a part of a vessel (15). 2. Winch as
claimed in claim 1, comprising transmission (3) which
is arranged between said motor (2) and said freewheel
mechanism (4). 3. Winch as claimed in one of the
preceding claims, wherein said clutch (5) comprises a
slipping clutch. 4. Winch as claimed in one of the
preceding claims, wherein said clutch comprises a
slipping clutch with overload protection. 5. Winch as
claimed in one of the preceding claims, wherein said
clutch comprises a bowl (16) and clutch shoes (17)
which act on the peripheral surface thereof. 6. Winch
as claimed in one of the preceding claims, wherein
said clutch is embodied in such a manner that, when
the cable drum (6) rotates when a cable (12) is
unwound, it is not self-actuating. 7. Winch as claimed
in one of the preceding claims, wherein said ratchet
can be disengaged. 8. Winch as claimed in claim 7,
wherein the slip value of said clutch can be set and,
when said raichci is disengaged, id slip value Is sci
to the maximum p l l l lblc torque for the drive
mechanism.9. Winch as claimed in one of the preceding
claims, embodied for exerting a clutch force of at
least ten tons on the winch drum. 



S 10. Winch as claimed in one of the preceding claims,
comprising a fluid cooling system for said clutch. 11.
Winch as claimed in claim 10, wherein the centre shaft
(20) of said drum is provided with a fluid duct (21).
0 12. Winch as claimed in claim 9 or 10, wherein said
fluid comprises operating fluid for said clutch. 13.
Winch as claimed in one of the preceding claims,
comprising a torque sensor (22). 5 14. Winch as
claimed in one of the preceding claims, wherein the
distance of the tensile force acting on the drum to
the centre of the drum is measured. 15. Vessel
comprising a ship's winch (1) as claimed in one of the
preceding claims. 0 16. Vessel as claimed in claim 15,
wherein the ship's winch cooperates with a cable
buffer (14) provided on the vessel. 17. Method for
operating a ship's winch as claimed in one of the
preceding claims, 5 characterized in that said clutch
is operated in such a manner that slip occurs when a
specific load in said winch drum is exceeded. 18.
Method as claimed in claim 17, wherein said specific
load can be set and read. 


