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ABSTRACT: A winch for a wire-winding drum in which the
drum has an internally toothed ratchet having three pawls
spaced circumferentially about the ratchet with the first pawl
operating to advance the drum, the second pawl operating to
prevent reverse rotation of the drum and the third ‘pawl
operating to arrest the drum when the first two pawls are dis-
engaged. The third pawl is arranged so that it cannot engage
the ratchet when the first two pawl are engaged and automati-
cally escapes the ratchet when the drum reverses.
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1
MANUALLY OPERATED WINCH

This invention relates to a manually operated winch, par-
ticularly to a horizontal type of wirnich suitable for mooring a
pontoon.

An object of this invention is to provide a manually
operated winch which is of relatively simplified construction
comprising pawls and ratchet.

Another object of this invention is to provide a manually
operated winch which may be easily released without braking.

These and other objects of this invention and various fea-
tures and details of the operation and construction thereof are
hereinafter more fully set forth and described with reference
to the accompanying drawings, in which:

FIG. 1 is a plan view of a manually operated winch in ac-
cordance with this invention with parts partially taken off in
order to show an inner construction;

FIG. 2 is a sectional view taken on line 2-2 in FIG. 1,

FIG. 3 is an enlarged sectional elevational view showing a
cam shaft portion;

FIG. 4 is a plan view showing a condition before releasing;
and

FIG. 5 is a plan view showing a condition after releasing.

Referring now more particularly to the drawings, there is
disclosed, by way of example, a supporting cylinder 11 pro-
jects on a base plate 10, and a lower frame 12 is fixed to the
inner side of the cylinder 11 by a key 13 and bolt (not shown).
On the lower frame 12, an upper frame 15 is provided with
suitable space from the frame by blocks 14. A cup-shaped
drum 17 winding a wire 16 has internally toothed ratchet 20
and being rotatably supported out of the supporting cylinder
11 by a journal 18. A cover 19 is provided over the upper
frame 185. v

A shaft 21 is rotatably supported to the upper frame 15 and
lower frame 12. Between the upper and lower frames 15 and
12, a high load cam 22 is fixed to the shaft 21 and a low load
cam 23 is slidably mounted on the shaft by a key 24. Each cam
has an involute profile respectively. As shown in FIG. 3, the
low load cam 23 is connected to a rod 27 in the shaft 21 by a
pin 26 through a slot 25 of the shaft 21. The rod 27 is slidably
inserted in the shaft 21 and urged downwardly by a spring 28,
and a collar 30 at the top of the rod is seated to a shoulder of a

knob 31. A protrusion 32 projected downwardly from the.

under side of the knob 31 and extending in the direction right
to the axis is engaged with a slot 33 at the top of the shaft 21.
At the center of the upper and lower frames 15 and 12 is
secured a shaft 34 on top of which change levers 35 and 36
rotatably mounted, and a cam follower 37 and a holding lever
38 are also rotatably mounted on the shaft between the
flanges. On the end of the cam foltower 37, an advancing pawl
40 engageable with the ratchet 20 is rotatably mounted by a
pin 41. There are also rotatably provided a detent pawl 42 and
an arresting pawl 43 between the upper and lower frames by
pins 44 and 45 respectively. The pawls 40 and 42 have rods 46
and 47 upwardly extending through holes (not shown) of the
upper frame 15, and between the top-ends of the rods and T-
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shaped arm ends 48 and 49 of a changing lever 35, springs 50

and 51 are connected respectively. There is also provided a
spring 54 between a rod 52 and an end 53 of the changing
lever 35. In the condition shown in FIG. 1, the springs 50 and
51 act so as to engage the pawls 40 and 42 with the ratchet 20,
and the spring 54 acts to disengage the arresting pawl 43 from
the ratchet. The cam follower 37 is engaged with the cam 22
by the spring 55 provided between the cam follower 37 and
lever 38. Each changing lever 35 and 36 has generally triangu-
lar holes 56 and 57 in which are located arms 60 and 61 of
handle shafts 58 and 59. Thus, if the shafts 58 and 59 are
rotated, the changing levers are rotated by the arms 60 and 61.

In the condition shown in FIG. 1, when the handle 62 fixed
to the shaft 21 is reciprocated, motion of the high load cam 22
causes the cam follower 37 to swing. Thus, the advancing pawl
40 operates to rotate the ratchet 20 and drum 17 in the
clockwise direction to wind the wire 16. At the same time, the
low load cam 23 is also rotated, but the cam is situated at the
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lower position where it does not engage with the cam follower
37.

In low load, the knob 31 is lifted against force of the spring
28 and turned 90° when the protrusion 32 is removed from the
slot 33, and rested on the top of the shaft 21. Thus, the low
load cam 23 is raiséd to the position in front of the cam fol-
lower 37 through the rod 27 as shown by the chain line. Under
this condition, reciprocating the handle 62, the low load cam
23 operates to rotate the ratchet 20 and the drum 17.

In release of the drum, turning the handle shaft 59 in the
counterclockwise direction in FIG. 1, the changing lever 36 is
rotated in the counterclockwise direction by the lever 61 and
the end 53 is moved to the position 53a shown by the chain
line after passing through the neutral point of acting direction
of the spring 54 to the pawl 43. Thus, the arresting pawl 43 is
so arranged that the end of the pawl can not engage within the
teeth of the ratchet 20 when the pawls 40 and 42 engage with
the ratchet 20. Thus, the arresting pawl 43 engages with the
top of the tooth of the ratchet as shown in FIG. 4. Thereafter,
turning the level 60 in the counterclockwise direction by the
handle shaft 58, the changing lever 35 is rotated in the coun-
terclockwise direction and the ends 48 and 49 are moved to
the positions 48a and 49a respectively. Thereby actuating
directions of the springs 50 and 51 to the pawls 40 and 42 are
inverted so that the pawls 40 and 42 are urged to disengage
from the ratchet. However, the pawls 40 and 42 are not disen-
gaged, because reverse revolution force of the ratchet by load
acts to rotate the pawls to engage with the ratchet. Thereafter,
manipulating the handle 62 to advance slightly the ratchet 20,
the pawl 42 will be disengaged and the pawl 43 will be en-
gaged with the ratchet. At that time, the lever 38 is rotated in
the clockwise direction by the spring 55, the end 63 engages
with the back side of the pawl 43 to arrest the disengagement
of the pawl. Therefore turning reversely the handle 62 to free
the pawl 40, the pawl is disengaged from the ratchet by the
spring 50. When the shaft 21 is rotated in the clockwise
direction by the handle 62, the lever 38 is rotated in the coun-
terclockwise direction by the cam 23 so that the end 63
removes from the back side of the arresting pawl 43 as shown
in FIG. 5. Thus, if the changing lever 36 is turned to the solid
line position in FIG. 1 to change the actuating direction of the
spring 54, the pawl 43 is disengaged from the ratchet so that
the drum 17 will be released.

The pawl 43 is adapted to escape from the ratchet 20, if the
ratchet reversely rotates. Therefore, even though the pawl 43
engages with the ratchet by the spring 54 without changing the
lever 36, the ratchet can be released.

From the foregoing it will be observed that this invention
provides a novel manually operated winch which is easily
manufactured by pawls and a ratchet, and which does not
need a brake mechanism because the arresting pawl holds the
drum, which means that the winch is of simplified construc-
tion and facile to handle. .

While particular embodiment of this invention has been il-
lustrated and described herein, it is not intended to limit the
invention to such a disclosure, and changes and modifications
may be incorporated and embodied within the scope of the
following claims.

I claim:

1. A manually operated winch comprising: a drum for wind-
ing a wire providing an internally toothed ratchet, a cam fol-
lower pivotally provided in said drum, an advancing pawl pro-
vided on said cam follower to engage with said ratchet, a de-
tent pawl provided to prevent reverse rotation of said drum,
an arresting paw! operable to escape in reverse rotation of said
ratchet, a manually operable cam mechanism to rotate said
cam follower, means for holding said arresting pawl in the
condition engaging with said ratchet and changing means for
said pawls to engage with or disengage from said ratchet, said
pawls are so arranged that said arresting pawl can not engage
within teeth of said ratchet when said advancing pawl and de-
tent pawl engage with said ratchet. '
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2. A manually operated winch in accordance with claim 1
wherein said manually operable cam mechanism has a high
load cam and low load cam and means for changing said cams.

3. A manually operated winch in accordance with claim 1
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wherein said changing means comprise changing levers and
spring provided between ends of said levers and pawls and are
so arranged that the directions of forces of said springs for said
pawls may be inverted.
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