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(54) AN ELECTRO-HYDRAULIC WINDER FOR WINDING A WIRE ROPE AND A WINCH WITH SAID 
WINDER

(57) The present invention belongs to the field of con-
structional details of forestry winches, which are related
to winding of a rope onto a drum. The present invention
relates to an electro-hydraulic winder (5C) for winding a
wire rope comprising:

- a holder (1, 5) of the winder (5C),

- a holder (1, 5) with redirecting cylinders (5A, 5), which
are arranged to lead the rope towards the drum, wherein
said holder (1, 5) of redirecting cylinders (5A, 5) is mov-
ably installed on the housing of the winder (5C) or is cou-
pled to the said housing of the winder (5C) in a movable
manner,
- a two-way hydraulic cylinder (5C), which is on one side
mounted onto the holder (1, 5) with redirecting cylinders
(5A, 5) and on the opposite side to the holder (1, 5) of
the winder (5C),
- a controller, which is preferably controller of the winch,
wherein the controller is connected to:
o an inductive sensor (2) mounted on the drum for sens-
ing rotation speed of the drum, preferably by sensing
grooves on the drum,
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Description

Field of the invention

[0001] The present invention belongs to the field of for-
estry winches, more precisely to the field of construction-
al details of forestry winches, which are related to winding
of a rope onto a drum. The present invention relates to
an electro-hydraulic winder for winding a wire rope and
a winch with said winder.

Background of the invention and the technical problem

[0002] During winch operation a pulling rope should be
guided and evenly wound on a drum in layers. Construc-
tion of forestry winches is faced with requirements for
compact design, which consequently leads to a short dis-
tance between a directing pulley for guiding the rope and
the drum, which due to the too large angle of the rope
with regards to the drum prevents reliable automatic
winding of the rope on the drum. By increasing the width
of the drum, which is needed to increase the capacity of
the wire rope on the drum, the quality of winding is further
reduced, i.e., the rope is unevenly wound.
[0003] The technical problem, which is solved by the
present invention, is construction of a system that will
enable even winding of the wire or the pulling rope on
the drum. Mechanical assemblies that track the winding
action and ensure approximately even winding are
known, however, also these assemblies face deviations,
as during tilting of the winch the weight of the winder
affects the quality of rope winding. In addition, the disad-
vantage of mechanical winders are large dimensions
consequently leading to challenging installation or re-
duced compactness of the construction.

State of the art

[0004] Patent US2662703 describes an automatic
mechanism for leading rope during winding, said mech-
anism comprising mechanical components. This solution
differs from the present invention in its design. Patent
US2424380 discloses a winch with a guide or a rope
winder, wherein the guide is slidably installed on a drive
shaft, so as to allow rotation of the drum during rope
winding, while the guide travels back and forth in parallel
to the drum, thus guiding the rope which is being wound
on the drum. This solution prevents entanglement of the
rope and prevents clustering of the rope (several layers
of rope on one end of the drum, while the other parts of
the drum have no or few rope layers). A disadvantage of
this solution is that it is not resistant to side loads. The
invention differs from the solution described in
US2424380 in the mechanical components.
[0005] Document CN101700859 describes a winch
with an automatic rope winder, winch comprises a steel
wire rope pulley, a rope releaser sliding block and a winch
roller which are sequentially connected by a steel wire

rope. The steel wire rope pulley is placed on a disc rope
releaser through a positioning shaft; the rope releaser
sliding block is arranged on parallel slideways which are
parallel vertically, and a rope release jack and a rope
release positioning block are sequentially connected and
arranged at one end of the rope releaser sliding block;
the rope release jack is communicated with an electric
hydraulic pump. This winder differs from the present in-
vention in its construction.
[0006] Slovenian patent SI25917 discloses a winder
for uniform winding of a wire rope onto a drum, said wind-
er comprising a mechanical assembly of the winder and
an electrohydraulic assembly. The mechanical assembly
is directly connected to the drum, onto which wire rope
is wound, and comprises a cross spindle with a nut and
a drive assembly for translation of torque from the drum
to the cross spindle. Left and right movement of the nut
imitates the path and speed of movement of the wire rope
during winding on the drum. A rotational angle sensor is
attached to the nut, wherein the sensor is connected to
a controller of the winch and measures deviation of the
winder with regards to the nut. The controller corrects
the pathway of the winder based on the measured devi-
ations (angles) in order to harmonize movement of the
nut and a holder for cylinders and consequently the wire
rope. The present invention does not have the mechan-
ical assembly, thus having a simpler construction.

Description of the solution to the technical problem

[0007] The essence of the electric-hydraulic winder for
uniform winding of the wire rope onto a drum of a winch
is in that the winder comprises:

- a holder (housing) of the winder,
- a holder with redirecting cylinders, which are ar-

ranged to lead the rope towards the drum, wherein
said holder of redirecting cylinders is movably in-
stalled on the holder of the winder or is coupled to
the said holder of the winder in a movable manner,

- a two-way hydraulic cylinder, which is on one side
mounted onto the holder with redirecting cylinders
and on the opposite side to the holder of the winder,

- a controller, which is preferably the controller of the
winch, wherein the controller is connected to:

+ an inductive sensor or any other suitable sen-
sor, mechanism or a switch mounted on the
drum, wherein the said sensor is arranged to
sense the rotation speed of the drum, preferably
by sensing grooves on the drum,
+ rotational angle sensor installed on the holder
of the winder, wherein said sensor is arranged
to measure the angle between the holder with
redirecting cylinders and the holder of the winder
for adjusting the speed and direction of move-
ment of the hydraulic cylinder,
+ a suitable valve, preferably a three-way elec-
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trically controlled proportional valve, arranged
to control the hydraulic cylinder, which is ar-
ranged to move the holder with redirecting cyl-
inders in case the controller sense the need for
correction of movement (path) of the holder with
redirecting cylinders.

[0008] The drum has attached rings with suitably dis-
tributed grooves, preferably evenly (uniformly) or une-
venly distributed grooves along the circumference. Alter-
natively, grooves may be made, cut or milled, directly in
the side of the drum. These grooves are counted with
the inductive sensor, which is preferably mounted on the
housing of the winch in a fixed manner. On the basis of
detected frequency of counted grooves, the controller
can calculate the rotation speed of the drum and conse-
quently the speed of movement of the wire rope left
and/or right with regards to the pipe of the drum (on which
the wire rope is wound). Thus, the controller knows the
current position of the wire rope on the drum. The direc-
tion of drum rotation is known to the controller on the
basis of signal caused by the user selecting either acti-
vation of pulling or opening of the brake.
[0009] The preferred option for movement of the holder
with redirecting cylinders is the hydraulic cylinder, as
winches are usually equipped with a hydraulic system
and because forces for movement are large. However,
it is also possible to achieve movement with a linear elec-
tromotor, but this solution is expensive. In addition, a
strong electricity source is needed and further optimiza-
tion of the winder and winch construction would be nec-
essary.
[0010] The preferred embodiment of the winder with
the angle sensor and forks on the holder of redirecting
cylinders can also be replaced with a linear measuring
rod or any other element that is suitable to measure or
detect the position of the holder with redirecting cylinders.
Instead of the holder with redirecting cylinders a suitable
crankshaft mechanism could be used, said crankshaft
mechanism being arranged to move the rope as it is
wound along the width of the drum.
[0011] In order to allow operation of the winder the con-
troller is arranged to sense:

- speed of drum rotation, preferably by counting the
movement of grooves on the drum,

- direction of the rotation of the drum, preferably by
sensing activated winding or unwinding of the rope,

- the angle between the holder with redirecting cylin-
ders and the holder of the winder, wherein on the
basis of measured values the controller the controller
is arranged to perform suitable correction of move-
ment path of the holder with redirecting cylinders via
the suitable valve in order to achieve synchronized
movement of the redirecting cylinders with regards
to the direction and speed of drum rotations, thus
ensuring proper winding of the rope. When the con-
troller detects deviation between drum rotation (sen-

sor on the drum) and movement of the holder with
redirecting cylinders (angle sensor), the controller
closes or opens the electrohydraulic valve, prefera-
bly the proportional three-way electrohydraulic valve
in order to change the movement speed and direc-
tion of the hydraulic cylinder. In case the holder with
redirecting valves is lagging behind the path of the
rope on the drum, the speed of the holder with redi-
recting cylinders has to increase. Thus, the controller
opens the valve, which increases the speed of oil
flow in the cylinder. The valve controls the hydraulic
cylinder in any known manner.

[0012] Monitoring of said winding parameters with the
controller of the winder according to the invention is con-
tinuously performed, even when the winder is operating
impeccably, as deviations can occur due to changes in
winding conditions, such as speed of drum rotation due
to change in motor operation, increase or decrease motor
operation, and/or kinematics of the crankshaft mecha-
nism, said exemplary conditions preventing uniform
movement. In case synchronization of drum rotation
speed and movement speed of the holder with redirecting
valves is not performed, the rope is wound on the drum
in an uncontrolled manner, i.e., the rope is accumulated
to such extent that full-force load can damage and de-
stroy it. The winder according to the invention allows
choice of deviations from the ideal angle of 0° by choosing
and correcting parameters in the controller. The deviation
parameters and opening/closing of the valve, preferably
the electrohydraulic proportional valve, may be changed
in the controller in order to achieve optimal operation of
the whole winder system.
[0013] The winch with the winder according to the in-
vention may be any suitable winch, provided with one or
two drums, wherein the winder enables optimal winding
of the rope in even layers, thus significantly decreasing
the possibility of rope damage. The winder is mounted
on the winch in any known manner from the side where
the wire rope exits or runs towards the drum.
[0014] The electro-hydraulic winder for winding a wire
rope will be described in further detail based on an ex-
emplary embodiments and figures, which show:

Figure 1 The drum with the inductive sensor, which
senses the speed of drum rotation

Figure 2 The winder of the wire rope installed in a
winch with two drums

Figure 3 Control of the winder for a winch with one
drum

[0015] Figure 1 shows a drum B provided with rings
B1 with evenly distributed grooves B2 along the circum-
ference of the drum or the grooves are made directly on
the side of the drum. Said grooves are counted by the
inductive sensor 2, which is preferably mounted on the
housing of the winch in a fixed manner.
[0016] Figure 2 depicts the winder for uniform winding
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of the wire rope onto the drum according to a possible
embodiment for a double-drum winch, said winder com-
prising:

- a holder 1 of the winder with an outer part 4,
- a holder 5 with redirecting cylinders 5a, which are

arranged to lead the rope towards the drum, wherein
said holder of redirecting cylinders is movably in-
stalled on the holder 1 of the winder,

- an angle sensor 1a with a sensor installed on the
holder 5 of the redirecting cylinders 5a, wherein the
said sensor 1a via a handle mounted on the axis of
the sensor 1a and movably installed on the holder 5
of redirecting cylinders 5a measures the offset angle
of the holder 5 with redirecting cylinder 5a from the
middle position of the sensor,

- a two-way hydraulic cylinder 5c, which is on one side
mounted onto the holder 5 with redirecting cylinders
5a and on the opposite side to the holder 1 of the
winder, said cylinder 5c arranged to horizontally
move the holder 5 with redirecting valves 5a with a
guide 6,

- a suitable valve (not shown), preferably a three-way
electrically controlled proportional valve, for control-
ling the said hydraulic cylinder 5c, and

- a controller (not shown), which is preferably control-
ler of the winch, for adjusting the speed and direction
of movement of the hydraulic cylinder.

[0017] The holder 5 with redirecting cylinders 5a has
transverse redirecting cylinders 5a for leading the wire
rope as shown in figure 2.
[0018] A schematic view of control of the winder ac-
cording to the invention is shown in figure 3, wherein the
controller based on the calculated position of the wire
rope on the drum (tracking data from both sensors) opens
the electrohydraulic valve and tracks the angle with the
angle sensor 1a. The hydraulic oil causes movement of
the cylinder of the winder 5c and thus movement of re-
positioning cylinders 5 into a suitable direction and with
a suitable speed, until the angle sensor reaches a neutral
position. A minimum angle of the rope running between
the cylinders 5a on the holder with redirecting cylinders
5 and the rope on the drum is thus achieved, which con-
sequently leads to proper winding of the wire rope onto
the drum.

Claims

1. An electro-hydraulic winder for winding a wire rope
for a forestry winch, characterized in that the winder
comprises:

- a holder of the winder,
- a holder with redirecting cylinders arranged to
lead the rope towards the drum, wherein said
holder of redirecting cylinders is movably in-

stalled on the holder of the winder or is coupled
to the said holder of the winder in a movable
manner,
- a two-way hydraulic cylinder, which is on one
side mounted onto the holder with redirecting
cylinders and on the opposite side to the holder
of the winder,
- a controller, which is preferably controller of
the winch, wherein the controller is connected to:

+ an inductive sensor or any other suitable
sensor, mechanism or a switch mounted on
the drum, wherein said sensor is arranged
to sense the rotation speed of the drum,
preferably by sensing grooves on the drum,
+ rotational angle sensor installed on the
holder of the winder, wherein said sensor is
arranged to measure the angle between the
holder with redirecting cylinders and the
holder of the winder for adjusting the speed
and direction of movement of the hydraulic
cylinder,
+ a suitable valve, preferably a three-way
electrically controlled proportional valve, ar-
ranged to control the hydraulic cylinder,
which is arranged to move the holder with
redirecting cylinders in case the controller
sense the need for correction of movement
path of the holder with redirecting cylinders.

2. The electro-hydraulic winder for winding a wire rope
for a forestry winch according to claim 1, character-
ized in that the controller senses:

- speed of drum rotation, preferably by counting
the movement of grooves on the drum,
- direction of the rotation of the drum, preferably
by sensing activated winding or unwinding of the
rope,
- the angle between the holder with redirecting
cylinders and the holder of the winder,

wherein on the basis of measured values the con-
troller is arranged to perform suitable correction of
movement path of the holder with redirecting cylin-
ders via the suitable valve in order to achieve syn-
chronized movement of the redirecting cylinders with
regards to the direction and speed of drum rotations,
thus ensuring proper winding of the rope.

3. The electro-hydraulic winder for winding a wire rope
for a forestry winch according to any of the preceding
claims, characterized in that the controller is ar-
ranged to sense mismatch between drum rotation
and movement of the holder with redirecting cylin-
ders, wherein based on sensed mismatch the con-
troller is arranged to adjust the hydraulic cylinder with
the hydraulic valve, wherein in case the holder with
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redirecting cylinder is determined to be lagging be-
hind the rope on the drum, the speed of movement
of the redirecting cylinders has to be increased by
increasing the speed of oil flow into the cylinder by
opening the hydraulic valve.

4. The electro-hydraulic winder for winding a wire rope
for a forestry winch according to any of the preceding
claims, characterized in that the drum is provided
with attached rings with a suitably, preferably evenly,
distributed grooves present on the circumference or
the grooves are made directly in the side of the drum.

5. The electro-hydraulic winder for winding a wire rope
for a forestry winch according to the preceding claim,
characterized in that said inductive sensor counts
the said grooves, said inductive sensor being pref-
erably mounted on the housing of the winch in a fixed
manner, wherein on the basis of detected movement
frequency of grooves the controller calculates drum
rotation speed and consequently speed of move-
ment of the wire rope on the drum pipe left or right,
respectively.

6. The electro-hydraulic winder for winding a wire rope
for a forestry winch according to any of the preceding
claims, characterized in that the direction of drum
rotation is determined by the controller based on the
signal caused by the user due to activation of pulling
or by opening the brake.

7. The electro-hydraulic winder for winding a wire rope
for a forestry winch according to any of the preceding
claims, characterized in that the hydraulic cylinder
is replaced with a linear electromotor.

8. The electro-hydraulic winder for winding a wire rope
for a forestry winch according to any of the preceding
claims, characterized in that the angle sensor is
replaced with a linear measuring rod, a measuring
scale or any other element arranged to measure or
detect the position of the holder with redirecting cyl-
inders.

9. The electro-hydraulic winder for winding a wire rope
for a forestry winch according to any of the preceding
claims, characterized in that the guide of the holder
with redirecting cylinders is instead with the preferred
linear guide achieved with a crankshaft mechanism.

10. The electro-hydraulic winder for winding a wire rope
for a forestry winch according to any of the preceding
claims, characterized in that parameters of devia-
tion and opening of the valve can be set and changed
on the controller in order to achieve optimal winding
of the rope.

11. A winch with the winder according to any of the pre-

ceding claims.

12. The winch according to the preceding claim, char-
acterized in that the winch has one or two drums.
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