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(54) A PULLEY WITH IMPROVED GUIDING OF A ROPE AND A WINCH WITH SAID PULLEY

(57) The present invention belongs to the field of for-
estry winches, more precisely to the field of construction-
al details of winches, particularly related to the upper pul-
ley with an unwinding device. The invention relates to a
pulley with improved guiding of a rope and a winch with
said pulley that comprises:
- a housing (11), which is in a vertical axis (11a) rotatably
mountable on a housing of a winch,
- a movable guide (12) of the rope (2), said guide (12)
movable mounted in the fixed housing (11) around a
sheave (13) rotation axis,
- the sheave (13) along which the rope (2) runs, and
- a pushing mechanism (14) arranged to lead the rope
(2), said mechanism (14) is mounted on the movable
rope guide (12), so that the pushing mechanism (14) is
synchronously movable with the rope guide (12) and the
distance between the pushing mechanism (14) and the
rope guide (12) is constant regardless of the horizontal
position of the rope guide (12).
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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 winches, particularly related to the upper pul-
ley with an unwinding device. The invention relates to a
pulley with improved guiding of a rope and a winch with
said pulley.

Background of the invention and the technical problem

[0002] Forestry winches are usually provided with an
upper and lower pulley, via which a wire rope is wound
on a drum, thus pulling a load towards the winch. The
lower pulley is used in case the user intends to lower the
centre of gravity in order to stabilize the tractor. Pulleys
known up to now have unwinding discs (discs), which
are supposed to prevent or at least limit the rope from
disengaging, i.e., falling out or derailing, of the pulley in
the area between the rope and the guide or the entrance
for the rope. Said unwinding discs are installed on the
housing of the upper pulley, which often does not prevent
the rope from falling out. Namely, the upper pulley moves
in the vertical axis by about 180°, while the wire rope
guide moves in the horizontal axis for about 115°, and
because of this difference, the wire rope may disengage
between the unwinding discs and the wire rope guide.
This problem is particularly emphasized in cases the wire
guide is facing downwards during unwinding, for exam-
ple, when the wire rope is led via the lower pulley. Since
the distance and angle between the unwinding discs and
the wire rope guide are large, it often occurs that the wire
rope between the unwinding discs and the wire rope
guide disengages, and in extreme cases becomes en-
tangled.
[0003] The probability of such an event is increased if
the rope is damaged. In case the user initiates pulling
and does not notice the dislocated or entangled rope, the
wire rope may be damaged or broken or parts of the
winch may be damaged. Since the winch user may not
notice that the wire rope has come out of the pulley, es-
pecially when the wire rope is continuously unwinding, it
is therefore desirable that the pulley is arranged for suit-
able rope guiding that should prevent rope disengage-
ment. Existing solutions include various flexible covers
and bolts that are exposed during work and are quickly
damaged or stuck.
[0004] The technical problem, which is solved by the
present invention, is efficient prevention of disengage-
ment of the wire rope between the unwinding discs and
the guide of the wire rope, particularly in case load pulling
is performed via the lower pulley for ensuring better sta-
bility.

Prior art

[0005] Patent SI22855 describes a device for control-
led winding and unwinding of a wire via a pulley, wherein
the spatial or the 3D adjustment of the wire rope running
via the pulley is achieved with an oscillating support with
guide-push rollers pushed by two springs adjustable with
screws of the oscillating support. Said support is installed
on the housing of the pulley, while during movement of
the guided rope still allows creation of a gap, where the
rope may disengage.
[0006] Patent SI25044 describes a pulley comprising
a fixed housing and a movable housing with a rope guide,
wherein the pulley is further equipped with a limiter of the
wire rope that has a rod guided in a groove of the right
and left side of the fixed housing. The rod is controlled
with a curve mounted in a fixed manner on the right and
left side of the movable housing. Contact of the rod with
the groove and the curve is in the area of smallest risk
to the highest risk of disengagement of the wire rope
before the rope guide. The curve is shaped is formed
with a lower height in the area of increased risk and after
a continuous transition to a higher height in the area of
reduced risk. The curve has a hook formed at each end
for forced movement of the rod and the lower height of
the curve allows the passage of the rod in the groove,
the higher height of the curve prevents this. However,
said limiter during movement of the movable housing with
the rope guide in the downwards direction still leaves a
gap, where the rope may disengage, which is also visible
from the figures of this document. This solution therefore
does not address the problem in a reliable manner.
[0007] Patent SI25661 relates to a forestry winch with
improved protection during guiding the towing rope in the
area of the upper pulley. Said pulley is provided with a
wire rope guide, which comprises a guide bush, through
which the wire rope is led. Said guide bush is mounted
on a pair of arms arranged on each side of said sheave
and is together with the guide bush rotatable for a defined
angle relative to the housing of the upper pulley around
a horizontal geometric axis, around which said sheave
is also rotatable. In the area between the housing of the
upper pulley near the sheave and the wire guide, a rope
guard is installed to close at least partially the gap in the
circumferential direction of the sheave between the hous-
ing and the rope guide. The guard consists of two linked
parts, wherein the frist part is connected to the housing
and the second is connected to the rope guide. During
movement of the rope guide, the guard extends or folds
into a vertical position, which partially protects against
rope disengagement. However, a gap between the guard
and the entry of the rope guide is still possible, which is
particularly observable if the rope guide is facing down-
wards.
[0008] The described known solutions do not solve the
technical problem, when the rope is entering from below
and the guide of the rope is facing downwards. The con-
struction according to the present invention solves this
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problem and therefore differs from the above-described
solutions.

Description of the solution to the technical problem

[0009] The technical problem is solved as defined in
the independent claim, while preferred embodiments are
defined in dependent claims.
[0010] The pulley with improved guiding of the wire
rope, which efficiently prevents disengagement (falling
out) of the rope from the pulley in all positions of the latter,
comprises a fixed housing, which is in a vertical axis ro-
tatably mounted on a housing of a winch in any known
manner, and a movable rope guide, which is movably
mounted in the fixed housing, as well as a sheave along
which the rope is led, wherein the pulley is further pro-
vided with an adjustable pushing mechanism, which is
movably mounted on the housing of the rope guide. The
pushing mechanism is installed in a manner that allows
its movement at the time of movement of the housing of
the rope guide, thus ensuring a constant distance be-
tween the pushing mechanism and the rope guide. This
efficiently prevents the rope from disengaging from the
pulley. Due to the assembly of the pushing mechanism
and its mounted the position of the rope in the area tan-
gential to the sheave, which is optimal for reliable guiding
of the rope.
[0011] Known solutions thus differ from the present in-
vention in that their construction does not enable that the
guard or limiter moves together with the rope guide, while
the essence of the present invention is that the distance
between the pushing mechanism and the rope guide
does not change and thus in all positions of the rope
guide prevents rope disengagement between the un-
winding device and the wire rope guide.
[0012] The pushing mechanism may be designed in
any suitable manner, preferably it is designed as a holder
with an interior, where at least one, preferably two or
more, optimally two leading-pushing discs are installed.
The leading-pushing discs may be freely rotatable or driv-
en. In case of the latter, all discs may be driven or only
one of them. The discs are preferably provided with a
concave semi-circular groove arranged to receive the
rope, which is led via the sheave of the pulley. Said
groove is not essential, as discs without them also per-
form well. The disc is installed with a dowel, a bush or
any other suitable element and a ball or any other bearing
or any suitable element, such as a bush. The housing
(holder) of the leading-pushing cylinders is preferably
with screws, but also in any other manner, adjustably
mounted on the housing of the rope guide. At the same
time, at least one compression spring, preferably two or
more compression springs, exert pressure of the leading-
pushing discs on the driven sheave. Consequently, the
leading-pushing discs move together with the housing of
the rope guide. Simultaneously, 3D adjustment of the
driven sheave and the pushing cylinder relative to the
position of the rope in the groove of the sheave and discs

is ensured.
[0013] The described pulley may be installed on any
winch or any other suitable device, wherein the pulley is
preferably installed on a hydraulic winch.
[0014] The unwinding pulley with improved guiding of
the wire rope and the winch with said unwinding pulley
according to the invention will be further described based
on an exemplary embodiment and figures, which show:

Figure 1a A known pulley in a position, in which a load
is being pulled via a lower pulley

Figure1b A known pulley when the wire rope disen-
gages and a loop is formed

Figure 2 The pulley according to a possible embod-
iment, when the rope guide is facing down-
wards

Figure 3 The pulley according to a possible embod-
iment, when the rope guide is facing up-
wards

Figure 4 An explosion view of the leading-pushing
mechanism

[0015] Figures 1a and 1b show a known unwinding pul-
ley 1’ comprising:

- a fixed housing 11’ rotatably installable in an axis
11a to a housing of a winch,

- a movable guide 12’ of a rope 2’, said guide is mov-
ably mounted in the fixed housing 11’,

- a sheave 13’ for leading the rope 2’, and
- a pushing mechanism 14’ installed on the fixed hous-

ing 11’ of the pulley 1’, wherein said pushing mech-
anism 14’ cannot move together with movement of
the rope guide 12’.

[0016] Due to the latter, the wire rope 2’ may disengage
and leave the pulley 1’ and in a worst-case scenario a
loop is formed, as shown in figure 2. In such case, the
user must be cautious or has to ensure that the rope is
disentangled and straightened.
[0017] The solution of the problem as shown in figures
2 to 4 is the designed in the following manner: the pulley
1 is provided with a pushing mechanism 14, which is
mounted on a movable guide 12 of the rope. Consequent-
ly, the pushing mechanism 14 moves together with the
rope guide 12 along the horizontal axis and the distance
between the mechanism 14 and the guide 12 of the wire
rope is always the same regardless of the position of the
rope guide 12. Because the main unwinding disc during
unwinding rotates in the direction towards the rope guide,
it is practically impossible that the wire rope could disen-
gage from the pulley in the area between the unwinding
discs and the rope guide.
[0018] The pushing mechanism 14 according to a pos-
sible embodiment shown in figure 4 is designed as a
housing or a holder 141 with an interior, where two lead-
ing-pushing discs 142 are installed. The discs 142 have
a concave semi-circular groove 142a arranged to receive
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the wire rope 2, which runs on the sheave 13 of the pulley.
Each disc 142 is installed with a dowel 143 or any other
suitable element and a ball or any other bearing 144. In-
between, washers 146 and retaining discs 147 are pro-
vided, as shown in figure 4. The retaining discs ensure
axial protection of dowels. Alternatively, the dowels may
be protected with cotter keys, spring pins, nuts, or any
other similar elements. Washers ensure a physical dis-
tance between the pushing disc and the housing. The
entire housing/holder 141 of the leading-pushing discs
142 is mounted with two screws 148 on the housing of
the rope guide 12. Two pressure springs 145 are installed
on the housing, which push the entire housing 141 to-
wards the driven sheave. Due to the adjustable mounting
and the pressure springs 145 the leading-pushing discs
142 141 adapt to the driven sheave or the wire rope,
respectively. Consequently, the leading-pushing discs
move together with the housing of the rope guide. Simul-
taneously, 3D adjustment of the drive sheave and the
leading-pushing discs relative to the position of the rope
in the groove of the sheave and the discs is ensured.

Claims

1. A pulley (1) with improved guiding of a wire rope,
said pulley (1) comprising:

- a housing (11), which is in a vertical axis (11a)
rotatably mountable on a housing of a winch,
- a movable guide (12) of the rope (2), said guide
(12) movable mounted in the fixed housing (11)
around a sheave (13) rotation axis,
- the sheave (13) along which the rope (2) runs,
and
- a pushing mechanism (14) arranged to lead
the rope (2),
characterized in that
- the pushing mechanism (14) is mounted on the
movable rope guide (12), so that the pushing
mechanism (14) is synchronously movable with
the rope guide (12) and the distance between
the pushing mechanism (14) and the rope guide
(12) is constant regardless of the horizontal po-
sition of the rope guide (12).

2. The pulley with improved guiding of the wire rope
according to claim 1, wherein the pushing mecha-
nism (14) is designed in any suitable manner, pref-
erably it is designed as a housing (141) with an in-
terior where at least one, preferably two or more,
leading-pushing discs (142) are provided.

3. The pulley with improved guiding of the wire rope
according to claim 2, wherein the leading-pushing
discs (142) are freely-rotatable or driven.

4. The pulley with improved guiding of the wire rope

according to claim 3, wherein the leading-pushing
discs (142) are driven, wherein all discs or at least
one of them is driven.

5. The pulley with improved guiding of the wire rope
according to claim 4, wherein each disc (142) is in-
stalled via a dowel (143), a bush or any other suitable
element and a ball or any other suitable bearing (144)
or an element such as a bush.

6. The pulley with improved guiding of the wire rope
according to any claim from 2 to 5, wherein each disc
(142) has a concave semi-circular groove (142a) ar-
ranged to receive the rope (2) that runs on the sheave
(13) of the pulley.

7. The pulley with improved guiding of the wire rope
according to any claim from 2 to 6, wherein the hous-
ing (141) of leading-pushing discs (142) is preferably
with bolts or in any other manner adjustably mounted
on the housing of the rope guide (12), and wherein
above the housing (141) at least one, preferably two
pressure springs (145) are mounted, said springs
arranged to push the entire housing (141) towards
the driven sheave (13).

8. The pulley with improved guiding of the wire rope
according to any claim from 2 to 7, wherein dowels
are protected with retaining discs (147), cotter keys,
spring pins, nuts, or any other similar elements,
wherein washers (146) ensure a physical distance
between the pushing discs (142) and the housing
(141).

9. A winch with the pulley according to any of the pre-
ceding claims.
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