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(54) Powered winch handle for operating rotary winches on sailboats and a winch

(57)  The invention relates to a powered winch han-
dle (3) for operating rotary winches (2) on sailboats. The
handle comprises a housing (10,11), a power supply or
a connection to an external power supply (9), drive 2
means including an electric motor (4) connected to said 8
power supply, and a transmission assembly (17) includ-
ing first and second transmission devices (5,6) with in-
teracting means (5a,6a), said first transmission device 7
being connected to said drive means and said second
transmission device being connected to a drum of said
winch. The interacting means of said first and second
transmission means interact perpendicularly and hori-
zontally of each other.

The invention also relates to a winch for sailboats.
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Description
Background of the invention

[0001] The invention relates to a powered winch han-
dle for operating rotary winches on sailboats and a
winch.

[0002] Winches are generally used on sailboats for
tensioning or pulling running rig, usually by a line wound
around the drum of the winch. Winches are especially
used in raising the sails to their use position at the boat
mast and controlling the position of the sails e.g. by us-
ing the halyard, the haul or the sheets. Further, winches
are used to raise a crewmember to the top of the mast
for maintenance as well as other onboard uses.

[0003] Winches are available in manually operated
forms as well as forms driven by electrical means e.g.
electric motors build into the housings of the winches.
Examples of winches with build-in electric motors are
stated in GB patent application Nos. GB-A 2317 844 and
2362 366.

[0004] However, the powered winches have the sig-
nificant problem that they require significant space un-
derneath the winches. Further, they are often installed
as add-on features to existing sailboats i.e. require chal-
lenging modifications to the boat structure and electric
systems.

[0005] International patent application No. WO-A
94/03390 states a powered winch handle for operating
the winches on sailboats. The handle housing compris-
es connection means for the winch drum, drive means
including a transmission assembly and an electric mo-
tor. The transmission assembly includes a sequence of
beveled gears positioned on the longitudinal axis of the
housing. A cable establishes connection to an external
power supply. Alternatively, the handle may comprise a
battery pack instead of the external power supply.
[0006] With the known powered winch handle it is
possible to establish a handle which somewhat resem-
bles a manual handle in size and as an arm for trans-
ferring moment to the winch. However, the known pow-
ered winch handle in a reasonable sized housing has
proven to lack the necessary momentin raising and pull-
ing the sails as well as locking the sails in a particular
use position.

[0007] An objectof the invention is to establish a pow-
ered winch handle wi thout the abovementioned disad-
vantages and problems. It is especially an object of the
invention to establish a handle that may provide the nec-
essary moments in any normal use situation and partic-
ularly in relation to use situations on larger modern sail-
boats.

The invention
[0008] The invention relates to a powered winch han-

dle for operating rotary winches on sailboats, said han-
dle comprises a housing, a power supply or a connec-
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tion to an external power supply, drive means including
an electric motor connected to said power supply, and
a transmission assembly including first and second
transmission devices with interacting means, said first
transmission device being connected to said drive
means and said second transmission device being con-
nected to a drum of said winch, wherein said drive
means and first transmission means interact and are po-
sitioned perpendicularly and horizontally in relation to
said second transmission means.

[0009] Hereby are the abovementioned disadvantag-
es of the prior art avoided. Further, it is possible to es-
tablish a winch handle with a high-ratio transfer of mo-
ment i.e. a high-ratio speed reduction in a limited and
more squared space using a right angle. Hereby is pos-
sible to overcome the general understanding that the
powered winch handle needs a long moment arm.
[0010] Inanaspectofthe invention, said transmission
devices are positioned on a perpendicular line in relation
to the longitudinal axis of the winch handle. Hereby, ad-
vantageous features have been achieved in relation to
the invention e.g. a more compact handle.

[0011] Inanaspectof the invention, said transmission
assembly is at least one worm gear i.e. a worm screw
with one or several threads as first transmission device
and a worm wheel provided with a toothing to match and
interact with the screw as second transmission device.
Hereby, is established an advantageous embodiment of
the invention.

[0012] In an aspect of the invention, said one or sev-
eral threads establish an angle between 90° and 160°
in relation to said longitudinal centre line. Hereby is es-
tablished enough resistance in the transmission assem-
bly to avoid back driving in the handle where the worm
wheel turns the worm screw. The angles are such that
the advantageous high-ratio speed reduction is
achieved and the thread is substantially parallel with the
worm wheel toothing. Consequently, the wheel needs
to transform a substantially linear pressure to a rotating
motion of the worm screw in order move iti.e. the angles
establish a braking mechanism in the handle.

[0013] In an aspect of the invention, the frame of said
drive means are bolted to the frame of said transmission
assembly with a number of bolts. Hereby, is achieved a
durable and secure handle where the different means
are not forced from each other during heavy use.
[0014] In an aspect of the invention, said housing is
established by a first and second housing part e.g. a top
and bottom housing part with an O-ring gasket in be-
tween. Hereby it is possible to establish a watertight
housing for the electric and mechanical features of the
powered handle. The tightness of the housing is essen-
tial to the continuous performance of the handle in a sail-
boat environment and especially for the transmission
assembly. Any leaks into the housing may easily and
quickly reduce the interaction in the transmission as-
sembly and result in malfunctions as well as short-
circuiting in the electric systems.



3 EP 1 598 305 A2 4

[0015] In an aspect of the invention, at least one of
said housing parts includes a number of supporting
points for said transmission assembly. Hereby, it is en-
sured that the housing advantageously absorbs and up-
holds the moments of the transmission assembly.
[0016] In an aspect of the invention, said housing is
made in an impact-strengthened plastic material. The
environment of a sailboat is rough and harsh and con-
sequently requests a durable housing of a powered
winch handle.

[0017] In an aspect of the invention, said top housing
part comprises hand gripping means with a control
switch e.g, a switch with active positions for forward and
reverse of the drive means as well as a passive dead-
man control position. Use of equipment on a sailboat
requests that the sailor can use one hand to maintain
his position i.e. the handle must facilitate handling and
control with just one hand.

[0018] In an aspect of the invention, said housing in-
cludes an overload unit with overload detection means
disconnecting the drive means from the power supply
and a safety switch for reconnecting the drive means to
the power supply. The handle is hereby protected from
overload situations e.g. damaging temperatures in the
different means of the handle. With the avoidance of
back driving it is possible wait for period and subse-
quently reconnecting the electric motor to the power

supply.
Figures

[0019] The invention will be described in the following
with reference to the figures in which

figs. 1Taand 1b  show schematically a first embodi-
ment of a powered winch handle ac-
cording to the invention, seen from
above and the side respectively,

fig 2 shows the interaction between a first
and second transmission means of a
powered winch handle,

fig 3 shows a preferred embodiment of a
hermetically sealed and encapsulat-
ed powered winch handle according
to the invention, and

fig. 4 shows the interior of a top housing
part of the powered winch handle
shown in fig. 3.

Detailed description

[0020] Fig. 1a and 1b show a first embodiment of a
powered winch handle 3 according to the invention and
a winch 2. The winch and the handle are seen from
above and the side, respectively.
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[0021] The powered winch handle 3 is positioned
above the winch and connected to it by a connection
shaft 7. Hereby it is possible to tension or pull running
rig of a sailboat by a line 1 wound around a drum 8 of
the winch 2.

[0022] The powered winch handle 3 comprises drive
means 4 including an electric motor with a cable con-
nection to an external power supply. The drive means
is connected to the connection shaft 7 through a trans-
mission assembly comprising first and second transmis-
sion means 5, 6 with a high ratio speed reduction.
[0023] As illustrated in fig. 1a with the longitudinal
centre line cl and perpendicular line pl of the winch han-
dle, the drive means 4 and first transmission means 5
interact and are positioned perpendicularly and horizon-
tally in relation to said second transmission means 6.
[0024] Fig. 2 shows the interaction between a firstand
second transmission means of an embodiment of the
powered winch handle including a worm screw 5 and
worm wheel 6.

[0025] The figure illustrates the positioning of the
screw and wheel in relation to the longitudinal centre line
cl and perpendicular line pl of the winch handle. Further,
the angle o between the longitudinal centre line cl and
the thread 5a of the worm screw 5 is illustrated. The an-
gle defines the speed ratio between the worm screw 5
and the worm wheel.

[0026] Fig. 3 shows the interior of the hermetically
sealed and encapsulated powered winch handle 3 com-
prising a built-in transmission assembly 17 and drive
means 4. The drive means includes an electrically pow-
ered motor and is placed in the same horizontal level as
the transmission assembly 17.

[0027] The bottom housing part 11 of the winch han-
dle has a connection shaft 7 on the lower side. The con-
nection shaft engages with the winch 2 at a winch open-
ing or socket. The powered winch handle may through
the connection shaft 7 rotate the winch drum and con-
sequently may tension or pull running rig of the sailboat
by a line 1 wounded around the winch drum 8 (as espe-
cially illustrated in fig. Ib).

[0028] The two housing parts 10, 11 are assembled
with six screws 14 around an o-ring gasket or seal 12 to
secure that no water or humidity will percolate the
sealed winch handle 3.

[0029] The hand gripping means 13 is placed on the
top housing part 10 and is formed as a handle extending
from one end of the upper surface to side surface of the
other end. The hand gripping means is divided into a
handling and use section by a transition section com-
prising a control switch 15. The transition section estab-
lishes a third connection between the hand gripping
means 13 and the top housing part 10. Cables are po-
sitioned inside the connection wherein the cables con-
nect the control switch with the motor control unit 18 and
the electric motor 4. The control switch controls the di-
rection of rotation of the motor and may actively be po-
sitioned in one of two positions that establish a forward
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and reverse direction of the motor, respectively. When
the switch is not activated it automatically moves into
dead man's position i.e. disconnects the electric motor
4 from the power supply.

[0030] The powered winch handle 3 includes an over-
load unit with overload detection means that automati-
cally disconnect the drive means 4 from the power sup-
ply in an overload situation. The top housing part 10 also
has a safety switch 16 for reconnecting the drive means
4 to the power supply when the overload situation has
ended. The safety switch is positioned at the top housing
part 10 underneath the hand gripping means 13 and
may be controlled by just one hand.

[0031] The weight balanced hand gripping means 13
ensures that the powered winch handle 3 can be mount-
ed and demounted on the winch 2 by a sailor using only
one hand. The sailor may for example hold the hand
gripping means 13 in the handling section when he is
mounting the handle. During use of the handle he may
hold the hand gripping means in the lower use section.
The control switch is hereby suitably placed on the tran-
sition between the lifting and use section of the hand
gripping means and the control switch 16 may be con-
trolled by using the same one hand holding the powered
winch handle 3.

[0032] The electric motor 4 is connected to an exter-
nal power supply by a cable extending through the cable
opening 9 in the bottom housing part 11. The external
power supply may be replaced by an internal battery
pack in another embodiment of the invention.

[0033] Fig. 4 shows the interior of the top housing part
10 as well as the use section of the hand gripping means
13. The interior comprises the drive means 4 which is
bolted to the transmission assembly 17 e.g. the electric
motor bolted to a worm gear including a worm screw and
wheel. Further, the interior comprises two watertight re-
lays for the switching related to the control and safety
switches. The figure also shows a house for carbon
brushes or slip rings in connection with the external
magnetization of the rotor in the electric motor 4.
[0034] The electric motor may be any type of AC and
DC powered motor with an external magnetizing of the
rotor or a rotor with permanent magnets. However, in an
embodiment of the invention the electric motor is a DC
powered motor with commentating means in magnetiz-
ing of the rotor. The DC motor is especially character-
ized by a high initial moment.

[0035] The interior also comprises a number of em-
bedded support points 19 for fixation of the transmission
assembly 17 as well as the electric motor 4.

List

[0036]

1. Line such as a halyard, a haul or sheets
2. Rotary winch

3. Powered winch handle
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4. Drive means including an electric motor

5. First transmission device e.g. a worm screw

5a. Interacting means e.g. one or several threads
6. Second transmission device e.g. a worm wheel
6a. Interacting means e.g. toothing

7. Connection shaft between the winch and the

powered winch handle

8. Winch drum

9. Cable opening for the connection to an external
power supply

10.  Top housing part

11.  Bottom housing part

12.  O-ring gasket

13.  Hand gripping means

14.  Fastening means such as a number of bolts

15.  Control switch

16.  Safety switch

17.  Transmission assembly

18.  Control unit for the electric motor

19.  Numbers of embedded supporting points for the
transmission assembly and electric motor

20. Holes for fastening means

21.  House for carbon brushes

o Thread angle

cl. Longitudinal centre line of the winch handle
pl. Perpendicular line of the winch handle
Claims

1. Powered winch handle (3) for operating rotary
winches (2) on sailboats, said handle comprises
a housing (10,11),
a power supply or a connection to an external power
supply (9),
drive means including an electric motor (4) connect-
ed to said power supply, and
a transmission assembly (17) including first and
second transmission devices (5, 6) with interacting
means (5a, 6a), said first transmission device being
connected to said drive means and said second
transmission device being connected to a drum of
said winch,
wherein
said drive means (4) and first transmission means
(5) interact and are positioned perpendicularly and
horizontally in relation to said second transmission
means (6).

2. Powered winch handle (3) according to claim 1
wherein said transmission devices (5, 6, 17) are po-
sitioned on a perpendicular line (pl) in relation to the
longitudinal centre line (cl) of the winch handle.

3. Powered winch handle (3) according to claim 1 or
2 wherein said transmission assembly (17) is at
least one worm gear i.e. a worm screw (5) with one
or several threads (5a) as first transmission device
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and a worm wheel (6) provided with a toothing (6a)
to match and interact with the screw as second
transmission device.

Powered winch handle (3) according to claim 3
wherein said one or several threads establish an
angle (o) between 90° and 160° in relation to said
longitudinal centre line (cl).

Powered winch handle (3) according to any of
claims 1 to 4 wherein the frame of said drive means
(4) are bolted to the frame of said transmission as-
sembly (17) with a number of bolts.

Powered winch handle (3) according to any of
claims 1 to 5 wherein said housing (10, 11) is es-
tablished by a first and second housing part e.g. a
top (10) and bottom housing part (11) with an O-ring
gasket (12) in between.

Powered winch handle (3) according to claim 6
wherein at least one of said housing parts (10, 11)
includes a number of supporting points (19) for said
transmission assembly (17).

Powered winch handle (3) according to any of
claims 1 to 7 wherein said housing (10, 11) is made
in an impact-strengthened plastic material.

Powered winch handle (3) according to any of
claims 3 to 8 wherein said top housing part (10)
comprises hand gripping means (13) with a control
switch (15) e.g. a switch with active positions for for-
ward and reverse of the drive means (4) as well as
a passive dead-man control position.

Powered winch handle (3) according to any of
claims 1 to 9 wherein said housing (10, 11) includes
an overload unit with overload detection means dis-
connecting the drive means (4) from the power sup-
ply and a safety switch (16) for reconnecting the
drive means (4) to the power supply.

Winch for sailboats wherein a winch drum is rotated
by a powered winch handle (3) according to any of
claims 1 to 10 in order to tension or pull running rig
of the sailboat by a line (2) wounded around the
winch drum (8).
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Fig. 3
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Fig. 4
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