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[57] ABSTRACT

This winch is of a type driven by a prime mover, and com-
prises a mechanism wherein the rope is wound around two
driving pulleys in the shape of the letter “Z", providing trac-
tive force without coiling of the rope. Also included are an au-
tomatic safety device for preventing possible accidents in the
course of lowering of the load, and a mechanism for changing
over to manual operation in case of emergency.

12 Claims, 8 Drawing Figures
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WINCH

The present invention relates to a power-operated winch,
and more particularly to a winch of simple construction em-
ploying no rope coiling drums, wherein the rope is wound
around two driving pulleys having V-shaped grooves. The
rope is automatically braked in case rope speed exceeds a
prescribed limit in the course of lowering a hung load, thus al-
lowing hoisting and tractive operations to be performed safely
and positively.

Various types of small winches have been suggested or ac-
tually used for hoisting light loads without coiling rope on a
take-up drum. Examples are hanging of scaffolds used in con-
struction work sites or for maintenance of structures, as well
as in erection of communication lines, transmission lines and
other applications where it is necessary to perform such
operations without any restriction in the length of the support-
ing rope. However, these winches are complicated in con-
struction, and are not only expensive but also inconvenient to
handle. In order to eliminate slipping of the rope on the rope-
driving pulley — that is, in order to increase tractive force —
the rope is wound around many driving pulleys and pressed
against by many rollers from the outside, so that undue exter-
nal force has to be applied to said rope, resulting in shorter
rope life. Further, in order to wind the rope around a driving
pulley, it must be ordinarily drawn into the pulley, starting
from one end of the rope. Thus, prior devices have a number
of disadvantages from the point of view of function and han-
dling procedures.

One of the objects of the present invention is to eliminate
such drawbacks and provide a small-size winch of improved
type, convenient in handling and simple in construction, that
does not affect the life of the rope adversely.

For this purpose, the winch according to this invention is
provided with two rope-driving pulleys having V-shaped
grooves, around which pulleys the rope is wound from one
pulley to the other in the shape of the letter “Z,” said rope
being driven by a prime mover so interlocked with a brake via
a simple speed reduction gear that the moment driving stops,
the brake operates. )

Another object of the present invention is to simplify han-
dling — especially the procedures of winding rope around the
pulleys. For this purpose, a notch is formed in one part of the
winch casing to take in the rope, and the side portion of the
rope-driving pulleys are so constructed that they can be un-
covered.

Still another object of this invention is to enable a winch to
be used safely and positively as a driving machine for hoisting
hanging scaffolds and the like. In order to increase safety and
efficiency, the winch according to this invention is so designed
that, with winding at least two ropes around the rope-driving
pulleys, they can be driven simultaneously, and a speed reduc-
tion device is provided with a speed limiting mechanism and a
manual brake, each of which has a portion for attaching a han-
dle for manual operation to be used in case of emergency.

Now, I will describe this invention, referring to drawings
that illustrate an example of this winch in detail;

FIG. 1 is the front view of the winch of this invention in a
condition wherein its door is opened.

FIG. 2 is a longitudinal sectional view of this winch taken at
line I — Il in FIG. 1, with part of the manual brake added
thereto, — particularly in the condition wherein a plurality of
ropes are wound around the pulleys simultaneously.

FIG. 3 is a side view of the device viewed from the left in
FIG. 2.

FIG. 4 is the view taken at the position indicated by line IV
—IVinFIG. 2.

FIG. 5 is the view taken at the position indicated by line V
— VinFIG. 1.

FIG. 6 is a view taken at the position indicated by line VI —
V1in FIG. 1.

FIG. 7 is a partial longitudinal sectional side view showing
the winch with the manual handle attached thereto.

FIG. 8 is an explanatory drawing showing the winch of this
invention when used as a hoisting driving machine for a hang-
ing scaffold.
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In FIG. 1 through FIG. 3, 1 is a casing with the door 2
hinged on its front, and having a reduction gear chamber §,
which is formed by the cover 3 having the motor-mounting
seat 4, and partitioned by a wall 1'. Inside the case are located
rope-driving pulleys 6 and 6’ each having a V-shaped groove 7
around its periphery, and carrying annular gears 8 and 8'. The
gears 8 and 8’ are respectively of unitary construction with
pulleys 6 and 6’. The two gears, which mesh with each other,
are supported rotatably by rotating shaft 9 and fixed shaft 10
carrying bearings 11 and 11’ respectively, these elements also
being housed in the casing 1. In FIG. 2, M is a motor equipped
with a brake, and is fixed to mounting seat 4. On the motor
shaft M, are provided brake shoes 22 with a holder 21 inter-
posed between. This holder is housed concentrically within
the inner wall 23 for braking. Centrifugal brake 20 formed
thereby is provided as a speed limiter. Reduction gear
mechanism 30 is housed within gear chamber 5, the input
shaft 31 for which is connected to motor shaft M, with the
holder 21 of said brake as a joint. Drive is transmitted from
pinion 32 on said input shaft 31, through gears 33 and 34
mounted side by side on the rotating shaft 9, to gear 36 on the
output shaft 35. Shaft 9 also serves as the support shaft for
rope-driving pulley 6. The pinion 37 at the end of output shaft
35 projects into the casing 1 and is formed in one piece with
said output shaft 35. Pinion 37 meshes with gear 8, causing the
rope-driving pulleys 6 and 6' to rotate at a prescribed speed.
The rope R, as shown in FIG. 1, is fitted in the V-shaped rope
grooves 7 of the rope-driving pulleys 6 and 6, being wound
around them in the shape of the letter Z. The part of the rope
shown in the upper part of FIG. 1, hereinafter referred to as
the load side R,, comes out of the casing through the guide slot
1a formed in the upper corner of the casing 1, and the part of
the rope shown in the lower part of FIG. 1, hereinafter
referred to as the drawn-out side R;, comes out of the casing
through the notch 15 at the lower part thereof, The rope used
for this winch is usually a wire rope, but in this description it is
referred to simply as “rope.”

40 is a rope-pressing roller, which, as shown in FIG. 1, is
mounted in the middle portion of the rod 42, whose base end
is held with a pin 41 to the partition wall 1’ of the casing 1, and
is normally pushed toward the rope-driving pulley 6 by the
pressure of the spring 43 provided at the lower end of said rod,
pressing the drawn-out side R, of the rope. 44 is a piece for
preventing said roller from coming off, and is pinned rotatably
to the side wall of 1 with the pin 45. Normally, it is positioned
as shown in FIG. 1. The extension on the puiley side of the
rotating shaft 9 that supports the rope-driving-pulley 6 forms
the spline shaft 9’, and on this spline shaft the manual handle
12 (See FIG. 7) can be easily attached and detached. The hole
2’ bored in the door, through which said shaft end 9’ projects
out, is covered with a cap 13 made of elastic material, which
can be attached and detached. 14 is the cover plate for the
gear of the rope-driving pulley, 15 is the fixing screw for said
cover that serves also as a knob for the door, 42’ is the knob
for the rod 42 that supports the rope-pressing roller, M, is a
knob for controlling the motor brake, M; is the brake plate for
the motor, M, is the brake-operating spring, M; is a roller, and
16 and 16’ are holes for the bolts for securing the casing.

In the winch embodying this invention, as described above,
when the load is applied to the load side R, of the rope, and
the motor M is rotated in the proper direction, the pinion 37
mounted on the output shaft 35 of the speed reduction gear
mechanism 30 rotates at a speed reduced to specified r.p.m.,
and with it the gears 8 and 8’ are rotated. Consequently the
rope-driving pulleys 6 and 6’ rotate in the direction indicated
by the arrows. Thereupon, the rope R is driven from the load
side R, over the rope driving pulley 6’ shown in the lower part
of FIG. 1 and around the upper rope-driving pulley 6. The
drawn-out side R; of the rope leaves the casing through the
notch 15. As the rope is wound around the rope-driving pul-
leys in the shape of “Z,” as shown in FIG. 1, the area of con-
tact of the rope with the rope-driving pulleys is the maximum
allowable, and when tension acts on the rope thus wound
around the pulleys, the force acting on the rope is at equilibri-
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um in the part of the rope between the pulleys, since said rope
is wound around them in opposite directions. Therefore, the
part of the rope that is wound around a ropedriving pulley is
drawn toward the center of the pulley, so that, the greater the
load, the harder the rope is pressed against the surface of the
rope groove 7. Thus, by the wedge effect of the V-shaped
groove, frictional force is increased progressively without ap-
plying any external force additionally. Hence, only one turn of
the rope around the rope-driving pulleys produces powerful
tractive force, and makes safe and positive hoisting and draw-
ing operations possible. When running of the motor M is
stopped, the brake attached to said motor operates and brakes
operation immediately, and as the rope-driving pulleys 6 and
6’ are connected with the motor M by the speed reduction
gear mechanism via the gears 8 and 8’ incorporated respec-
tively with said pulleys, reverse rotation thereof is absolutely
prevented. Further, as the drawn-out side R, of the rope is
normally pressed against the rope-groove of the rope-driving
pulley 6 by the roller 40, tension of the rope is always main-
tained, without difficuity.

Of course, when using this winch, it should be fixed to a
proper place, making use of the mounting holes 16 and 16', or
attaching proper legs or hooks or the like, (not shown in this
drawing) to the casing. It is usually vertically mounted.

Lowering of the hung load is accomplished by letting the
winch go through the above-mentioned procedures in the
reverse order, rotating the motor in the reverse direction, and
drawing out the rope’s load side R,. In this case, if the speed of
the rope exceeds the specified speed due to the hung load, cer-

trifugal force greater than normal acts on the brake shoes 22

attached to the holder 21 on the motor shaft M,, and said
brake shoes are pressed against the inner wall 23 for braking.
Then, by the braking force of this centrifugal mechanism,
lowering of the rope is either stopped or its speed is reduced.
For the above-mentioned reason, drawing operation by the
rope can be performed both in a first direction and in the
reverse direction, quickly, safely and positively.

When applying the rope to this winch, the door 2 is opened,
and as shown by the broken line a in FIG. 1 and FIG. 6, the
load side R, of the rope is located through the rope take-in
opening 18 formed by the notch portion 1C on the upper part
of the wall of the casing 1 and the inclined notch 17’ formed in
‘the lower corner of the fixed cover 17. The rope is then fit into
the guide groove 1a formed in the upper portion of the casing,
and thereafter the rope is wound around the rope-driving pul-
leys in the open casing in the shape of the letter “Z,” i.e., in
such a way that the load side R, of the rope contacts the driv-
ing pulley 6" while the drawn-out side R, of the rope is pressed
against the driving pulley 6, shown in the upper part of FIG. 1,
by the rolier 40. The drawn-out side of the rope is pulled
through the notch 1. When detaching the rope from the driv-
ing pulley, the above-mentioned procedure is followed in the
reverse order. Thus, as is evident from the above description,
the rope can be attached or detached much more easily than it
would be with conventional winches. Especially, the present
winch has a great advantage in that the rope can be wound
around the rope-driving pulleys along any part of the rope.

Attaching or detaching the rope R onto or from the rope-
driving pulley 6 can be easily done by turning the piece 44
with its fixing pin 45 as the center, moving the roller 40 out-
wardly and then moving the rod 42 outwardly. In normal posi-
tion, the piece 44 prevents the roller from shifting substan-
tially outwardly. Therefore, tension on the drawn-out side R,
of the rope is maintained.

Thus, as is evident from the description of the above exam-
ple; the winch according to this invention provides a positive
drawing force by winding the rope around two rope-driving
pulleys in a single turn in the shape of the letter “Z,” so that,
unlike conventional winches, it is possible to wind not only
one rope, but also two or more ropes in parallel on a rope-
driving pulley having two or more rope grooves. Thus, this
winch can be used for applications where greater safety is
required than for one-rope winches. To give an example, this
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winch may be used as a hoisting machine for a hanging scaf-
fold, as shown in FIG. 8, with the winch W installed on the
scaffold B, and hung with load-side rope ends connected to
support means C provided on the top of the structure. The
scaffold B may be hung by at least two ropes R’ and R"’. In
such case these ropes will serve respectively as a driving rope
and as a safety rope, and provide a very high degree of safety.
The motor M for the winch is connected with a power source,
and the motor is operated by an electric controller provided
on the scaffold B.

If under this condition the motor M should stop running due
to unexpected power failure or the like, cap 13 on the door 2
can be removed, the manual handle 12 is attached on the ex-
posed spline shaft 9, the knob M; for controlling the brake of
the motor M is controlled to release the braking force of the
motor brake, and the handle 12 is turned in the proper
direction. The pinion 34 on the shaft 9 will rotate, and via the
large gear 36 meshing therewith, will turn the pinion 37 on the
output shaft. Then the gears 8 and 8’ will be driven, causing
the rope-driving pulleys 6 and 6’ to rotate, for drawing in the
rope and lifting the scaffold. Since the rope-driving pulley 6 is
rotatably supported by the shaft 9 via the bearing 11, there is
no difficulty in operating the apparatus. Furthermore, as this
manual operation operates the shaft 9 of the speed reduction
mechanism 3, it is possible to drive with a high reduction ratio,
and therefore with small power. To stop driving, operating
lever 52 of the manual brake § is pulled. Manual brake § is
provided on the outside of the cover of the gear chamber, by
which braking force is applied via the brake band 53 to the
braking drum 51 on the output shaft 35 of the reduction gear
mechanism, whereby rotation can be stopped. Knob M, for
adjusting the brake of the motor is returned to the original
position and the brake of the motor is returned to normal. The
rope can be stopped at the desired position. 54 is the fulcrum
pin of the manual brake operating lever, 55 is the return spring
of the operating lever, and 56 is the cover.

When it is desired to lower the load under a condition
wherein the motor cannot be used, braking force is first ap-
plied to the output shaft 35 by operating the manual brake 50,
braking force of the motor M is released by loosening its
brake, and the braking force is then reduced by controlling the
operating lever 51 of the manual brake 50. Then, as there is
nothing to stop rotation, the rope-driving pulleys will rotate
reversely because of the load acting on the rope, and the load
will be lowered. In this case, if the drawn-out speed of the rope
exceeds a prescribed value, the centrifugal brake 20 con-
nected with the input shaft 31 of the reduction gear
mechanism operates and appties the brake automatically to
halt lowering of the load or to reduce the speed to a safe
speed. Of course, if the manual brake is also employed then,
operation will be safer. In this example of winch operation,
even if the manual brake should fail to operate, when speed
rises to about 1.3 times the safety speed, the above-mentioned
centrifugal brake will operate and undue acceleration of the
load will be prevented. Ordinarily, or when lowering the load
by manual operation, the manual handle 12 should be
detached for the sake of safety.

The above is only an example of the application of this
winch, and of course it is not necessary to adhere absolutely to
the above-mentioned method. It can be used for applications
similar to those mentioned above or other applications, chang-
ing over to manual operation in the case of emergency.

Thus, the winch of this invention has a unique function not
to be found in conventional winches. It has a number of ad-
vantages, such as simple construction, easy handling and
provision of a safely operating device in case of emergency,
etc., all of which combine to make it possible to perform hoist-
ing and drawing operations with high efficiency. Furthermore,
with this machine the rope is not subjected to undue force, so
as an additional advantage the rope can withstand long use
without losing its durability. It is technically possible to use
this winch installed in a framework, instead of housing it in the
casing, and if desired, to use an internal combustion engine in-
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stead of an electric motor. As for the mode of winding the
rope around the rope-driving pulleys, the rope need not neces-
sarily by wound around them in the shape of the letter “Z”
but the same effect may be obtained by winding it in the shape
of the letter “*S”, if the related mechanism is reversed to that
of the example given above. The letter “Z” as used in the
claims is intended to have either meaning.

While I have shown and described a preferred embodiment
of my invention, it will be apparent to those skilled in the art
that many other changes and modifications may be made
without departing from my invention in its broader aspects. I
therefore intend the appended claims to cover all such
changes and modifications as fall within the true spirit and
scope of my invention.

What is claimed is:

1. A winch comprising:

a casing having a front compartment provided with a door
and a rear compartment separated from a front compart-
ment by a partition wall,

a pair of rope driving pulleys located adjacent one another
in said front compartment and having V-shaped
peripheral grooves around which a rope may be located,
with the door to said front compartment open, for passing
said rope around the peripheral grooves of said pulleys in
reverse directions, said casing being provided with
openings, also accessible by opening of said door, for
guiding the load side and drawn side of said rope whereby
the rope leaving each pulley passes adjacent the
periphery of the opposite pulley before leaving said cas-
ing via a said opening,

each of said pulleys being provided with a gear unitary
therewith wherein said gears are disposed in meshing
relation to turn one of said pulleys in a first direction
when the other of said pulleys is turned in a second
direction,

a gear reduction mechanism within said rear compartment
provided with an output shaft rotated thereby extending
into the said front compartment and having a pinion af-
fixed thereto for engaging said gear unitary with one of
said pulleys,

and a prime mover attached to said casing for driving said
gear reduction mechanism and for rotating said pulleys as
a consequence thereof.

2. The winch according to claim 1 wherein said gear reduc-
tion mechanism is provided with a centrifugal brake, and
wherein said prime mover is also provided with a brake nor-
mally functioning when said prime mover is not rotating said
reduction gear mechanism.

3. The apparatus according to claim 1 wherein the said out-
put shaft of said gear reduction mechanism is provided with a
manual brake mechanism.

4. The winch according to claim 1 wherein said gear reduc-
tion mechanism is provided with a shaft projecting outwardly
therefrom adapted to receive a handle for manual operation of
said winch.

§. The winch according to claim 1 further including a
pressing roller urged against the periphery of the pulley from
which the drawn side of the rope passes, and means for nor-
mally preventing said roller from leaving its position.

6. The winch according to claim 1 wherein each of said pul-
leys is provided with an additional V-shaped groove for engag-
ing an additional rope in a similar manner.

7. A winch to hoist a scaffold or other similar load which
comprises:

a casing,

a pair of V-grooved pulleys with same diameter fixed in said

casing in a vertically adjacent relation to each other,

a wire rope coming into and out of said casing vertically and
passing around said pulleys by a single pass in a “Z”
course,

access means providing access for lateral movement of said
rope into said casing and onto said pulleys,

a gear train,

15

20

25

30

35

40

45

50

60

65

70

75

6

a motor mounted on said casing to drive one of said pulleys
clockwise and the other counterclockwise through said
gear train,

africtional centrifugal brake coupled to said gear train,

a control handle attachable to said gear train to drive said
pulleys manually through a part of said gear train in case
said motor fails to run to drive said pulleys,

a hand brake attached to said gear train,

and means to fix said casing to the load,

one end of said rope being connected to a fixed point in
space out of said casing and the other end of same being
left free out of said casing, said rope passing around one
of said pulleys clockwise and the other counterclockwise
by a single pass so as to embrace substantially more than
half of each pulley in a frictional relation to the V-groove
thereof,

pressing means pressing said rope against one of said pulleys
so as to provide the rope with sufficient tension to support
the load,

said motor including brake means operable automatically
when the motor is stopped.

8. A winch to hoist a scaffold or other similar load in ac-
cordance with claim 7 wherein said pressing means comprises
a roller in contact with said rope at the point where said rope
leaves said one pulley in the counter-load side naturally by its
own gravity,

a rod pivotally supported on an inner wall of said casing to

support said roller thereon,

spring means to urge said rod pivotally into a position to
hold said roller to exert the required compression to said
rope at said contact point,

and a plate pivotally supported on an inner wall of said cas-
ing to be in a position substantially near to said pressing
roller oppositely to said counter-load side pulley thereby
preventing said roller from getting out of said contact
point during service and to be out of said position when
desired for detachment of said roller from said contact
point.

9. A winch to hoist a scaffold or other similar load in ac-

cordance with claim 7 wherein said access means comprises:

a substantially large door to be opened freely in front of said
casing,

an opening indented from the front edge of a top part of said
casing to guide said rope through,

and an opening indented from the front edge of a bottom
part of said casing to guide said rope through.

10. A winch to hoist a scaffold or other similar load in ac-
cordance with claim 7 wherein each of said pulleys is provided
with a plurality of parallel V-grooves in independent relation
with each other so as to permit a plurality of wire ropes to pass
around said pulleys in a “Z” course by a single pass in parallel
relation with each other.

11. In a winch,

a pair of V-grooved pulleys,

a gear casing,

a gear train in the casing including a first input shaft extend-

ing out of one side of the casing,

a second input shaft extending out of the other side of the
casing,

a motor coupled to the first input shaft,

a hand crank attachable to the second shaft,

means mounting one of the pulleys rotatably on said second
input shaft at said other side of the casing,

means mounting the other pulley rotatably at said other side
of the casing,

and output means coupling the gear train to the pulleys.

12. In a winch,

casing means having a pulley compartment,

a V-grooved upper pulley,

a grooved lower pulley,

mounting means mounting the pulleys in the pulley com-
partment with the pulleys in the same plane and the upper
pulley above the lower pulley,
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drive means for rotating the pulleys in opposite directions at partment from the tangential engagement with the upper
the same peripheral speed, pulley,
and a rope, the rope extending substantially completely around the
the puiley compartment having an upper load opening lower peripheral portion of the lower pulley, partially
therein through which the rope extends substantially ver- 5 around the upper peripheral Portion of tl.1e lower pulley,
tically into the pulley compartment, past the upper pulley partially around the lower peripheral portion of the upper
and into tangential engagement with the lower pulley, pul!ey and substantially completely around the upper
the pulley compartment also having a lower opening peripheral portion of the upper pulley.
through which the rope extends out of the pulley com- 10 *oxook ok K
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