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Hoisting arrangement of a hoist of a crane

Background of the invention

The invention relates to a hoisting arrangement of a hoist of a crane,
comprising a trolley, arranged to move along a main support structure of the crane,
whereby the trolley comprises a frame structure; bearing wheels which are fas-
tened to the frame structure and by means of which the trolley is arranged to move
along said main support structure; a hoisting mechanism that has a rope drum for
a hoisting rope, a rope pulley arrangement which has upper sheave arrangements
and lower rope pulley arrangements and through which the hoisting rope may be
guided from the rope drum to a attachment point, and a hoisting member in coop-
eration with the hoisting rope for hoisting a load; whereby the rope drum is sup-
ported to the support frame structure of the trolley so that the axle of the rope
drum is parallel to the main support structure.

A crane type, often used in industry, is a bridge crane which consists of
a bridge running on a rail or rails, a trolley running on the bridge, and a hoist for a
load, fixed to the trolley. The hoist of a bridge crane is typically a rope crane. It is
important for the usability of a crane that it makes efficient use of the available
working space.

In such a case, the hoisting arrangement of a rope hoist is advantageous
to be such that it allows hoisting a load as high as possible, using the available free
height. Yet, the rope arrangement must be economical to manufacture whereby
when the hoist is at its upper position, the rope forces must not increase with the
demand for more expensive roping. The rope arrangement must also be reliable,
for example when the hoist is at its upper position the risk of the hoisting hook and

pulley tipping over to their side must be minimized.

Brief description of the invention

An object of the invention is thus to provide an arrangement that allow
the aforementioned problems to be solved. The object of the invention is achieved
by an arrangement which is characterized by what is disclosed in the independent
claims. Preferred embodiments of the invention are disclosed in the dependent
claims.

The invention is based on a hoisting arrangement of a hoist of a crane.
The hoisting arrangement comprises a trolley which is arranged to move along a
main support structure of the crane, whereby the trolley comprises a support

frame structure; bearing wheels which are fastened to the support frame structure
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and by means of which the trolley is arranged to move along said main support
structure; a hoisting mechanism that has a rope drum for a hoisting rope, rope pul-
ley arrangements which have upper sheave arrangements and lower rope pulley
arrangements and through which the hoisting rope may be guided from the rope
drum to a attachment point, and a hoisting member in cooperation with the hoist-
ing rope for hoisting a load. The rope drum is supported to the support frame struc-
ture of the trolley so that an axle of the rope drum is parallel to the main support
structure. In the hoisting arrangement, the disengagement point of the hoisting
rope from the rope drum, the attachment point of the sheave, and the attachment
point of the hoisting rope are arranged at the same vertical plane of the hoisting
arrangement. The rope drum has a first end towards which the hoisting rope is
wound in the hoisting member’s upper position, and a second end towards which
the hoisting rope is unwound in the hoisting member’s lower position. The first
rope pulley of the rope pulley arrangement is so placed that the release point of the
hoisting rope from the first rope pulley to the first sheave is, in the axle direction
of the rope drum, further from the second end than the first end of the rope drum.

The advantage of the inventive hoisting arrangement of a rope hoist is
the small height dimension, allowing hoisting a load as high as possible, making use
of the available free height.

Brief description of the figures

The invention will now be described in more detail in connection with
preferred embodiments and with reference to the accompanying drawings, in
which:

Figures 1a-1e show a hoisting arrangement of a rope hoist;

Figures 2a-2d show a hoisting arrangement of a rope hoist;

Figures 3a-d show a hoisting arrangement of a rope hoist;

Figures 4a-c show a hoisting arrangement of a rope hoist;

Figure 5 shows a hoisting arrangement of rope hoist;

Figure 6 shows a hoisting arrangement of rope hoist;

Figures 7a-b shows a hoisting arrangement of rope hoist;

Figure 8 shows an inventive hoisting arrangement of a trolley of a crane

as seen from the direction of the main support.
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Detailed description of the invention

The hoisting arrangement of a trolley of a crane may be used, for exam-
ple, in a trolley of a bridge crane. The trolley 1 moves along a main support struc-
ture 2 of a crane. The main support structure 2 typically comprises profile beam
whereby the trolley 1 is supported on a lower flange of the profile beam. So, a main
support refers to a supporting structure which, atits simplest, is one beam. If there
are a plurality of main supports in the hoisting arrangement, such as two, the main
support and its direction refer to the superposed plane of the vertical principal in-
ertias of the supporting structure. The hoisting arrangement of a rope hoist is ar-
ranged in a trolley1.

Figures 1 to 8 show a hoisting arrangement comprising a hoist rope of
a trolley 1 of a crane. The hoisting arrangement comprises a trolley 1 arranged to
move along a main support structure 2 of a crane (Figure 8). The trolley 1 com-
prises a support frame structure 3; bearing wheels 4 which are fastened to the sup-
port frame structure 3 and by means of which the trolley 1 is arranged to move
along said main support structure 2; and a hoisting mechanism having a rope drum
5 with its rope grooves for a hoisting rope 6. The rope drum 5 has a first end 17
towards which the hoisting rope 6 is wound in the hoisting member’s upper posi-
tion 10, and a second end 18 towards which the hoisting rope 6 is unwound in the
hoisting members 10 lower position. At the second end 18 of the rope drum, there
is a fastening 23 of second end of the rope to the rope drum 5. The hoisting mech-
anism of the trolley 1 comprises a rope pulley arrangement which has upper
sheave arrangements 7 and lower rope pulley arrangements 8 and through which
the hoisting rope 6 may be guided from the rope drum 5 to a fixed attachment point
9, and a hoisting member 10 in cooperation with the hoisting rope 6 for hoisting a
load. The sheave arrangements 7 are located higher on the rope hoists fixed sec-
tion, such as the trolley 1 of the rope hoist.

The rope drum 5 is supported to the support frame structure 3 of the
trolley so that the axle 11 of the rope drum is parallel to the main support structure
2. In the hoisting arrangement, the disengagement point 12 of the hoisting rope 6
from the rope drum 5, the attachment point 13 of the sheave, and the attachment
point 9 of the first end of hoisting rope 6 are arranged at the same vertical plane 14
of the hoisting arrangement. The hoistis supported in relation to this vertical plane
14 so that the vertical plane 14 coincides with the main support, or in the case of a
plurality of main supports, coincides with the superposed plane of the vertical prin-

cipal inertias. The disengagement point 12 from the rope drum 5 is the location at
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which the hoisting rope 6 leaves the rope groove of the rope drum 5. The attach-
ment point 9 of the first end of the hoisting rope 6 is adapted to the hoisting mem-
ber 10 of trolley 1. The rope drum 5 has a first end 17 towards which the hoisting
rope 6 is wound in the hoisting member’s upper position 10, and a second end 18
towards which the hoisting rope 6 is unwound in the hoisting member’s 10 lower
position. The first rope pulley 8a of the rope pulley arrangement 8 is so placed that
the release point 15 of the hoisting rope from the first rope pulley 8a to the first
sheave 7a is, in the axle direction of the rope drum 5, further from the second end
18 than the first end 17 of the rope drum 5.

For reasons of clarity, the text uses the terms sheave 7a-b for the upper
rope pulleys, and the term rope pulley 8a-c for the lower rope pulleys.

Advantageously release points 15 and entry points 16 of the hoisting
rope 6 between successive rope pulleys 8a-c and sheaves 7a-b for the hoisting rope
6 are arranged in such a way that tangents arranged at the release point 15 and
entry point 16 form a substantially uniform tangent between the rope pulley 8a-c
and sheave 7a-b.

At the release point 15, the hoisting rope 6 leaves the rope groove of the
rope pulley 8a-c, and at the entry point 16 the hoisting rope 6 makes contact with
the rope groove of the rope pulley 8a-c. The separation of the hoisting rope 6 or
entry of the hoisting rope 6 between the rope pulley 8a-c and sheave 7a-b changes
direction according to the movement of the hoisting rope 6. When hoisted by a
hoist, the direction of movement of the hoisting rope 6 is opposite to when being
lowered by a hoist. If, for example, when hoisted by a hoist the rope pulley 8a-c
releases the hoisting rope 6 to the sheave 7a-b when being lowered by a hoist, the
rope pulley 8a-c receives the hoisting rope 6 released by the sheave 7a-b.

The tangents arranged at the release point 15 and entry point 16 form
a substantially uniform tangent between the rope pulley 8a-c and sheave 7a-b
when the directions of rotating axles 11, 24, 20 of successive rotating elements,
rope drum 5 - rope pulley 8a-c - sheave 7a-b, are changed in relation to each other.
The cylindrical rope drum 5 rotates around its axle 11. A change in the angle of
mutually successive rotating axles may be, for example, 90° as in the solutions
shown in Figures 3a-d and 4a-d. The change in the direction of the rotating axle is,
however, always in an acute angle (more than 0 °, less than 90°) when coming from
the rope drum 5 on the first rope pulley 8a, as shown in the figures. In such a case,

the directions of the rotating axles 11, 24a of rope drum 5 and the first rope pulley
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8a of the rope pulley arrangement 8 differ from each other, and the angle between
them is smaller than an acute angle (Figures 1a, 1e).

The passing of the hoisting rope 6 between the rope pulleys 8a-c and
sheaves 7a-b and the tangent illustrating it refer to the passing of the hoisting rope
6 so that the hoisting rope sets radially in the groove of the rope pulley 8a-c and
sheave 7a-b and, in addition to this, the hoisting rope 6 sets laterally in the groove
of the rope pulley 8a-c without a substantial lateral angle error. Avoiding a lateral
angle error reduces the wear of the hoisting rope 6 and rope pulley 8a-c or sheave
7a-b, caused by their flanks contacting each other. An arrangement is used to re-
duce the lateral angle error, in which successive alternating and rotating members
moving the hoisting rope 6 are adapted on rotating axles 11, 20, 24 moving in mu-
tually different directions.

The advantages of the hoisting arrangement are particularly well seen
when the rope pulleys are at the upper position, whereby the lengths of the hoisting
ropes 6 are relatively short.

At the lower position, the lengths of the hoisting ropes 6 are longer, and
the effect of lateral deviations naturally smaller, and deviations do not necessarily
exist.

Furthermore, when the location of the flanks or arcs of rotating ele-
ments, rope drum 5, rope pulley 8a-c, and sheave 7a-b, alternates in the vertical
directions, they do not hit each other when the hoisting member 10 is hoisted to its
upper position. This means that the hoisting arrangement may be made more com-
pact and the hoisting height larger.

Figures 1 to 4 and 7 shows a part of the hoisting arrangement compris-
ing a rope hoist of a trolley 1 of a crane so that the hoisting arrangement shows the
hoisting rope 6, rope drum 5, lower rope pulley arrangement 8, upper sheave ar-
rangement 7, and a hook 25 of the hoisting member 10 and the frame 26 of the
hoisting member (Figures 1 to 3).

Figures 5 to 6 shows a part of the hoisting arrangement comprising a
rope hoist of a trolley 1 of a crane so that the hoisting arrangement shows the rope
drum 5, lower rope pulley arrangement 8, upper sheave arrangement 7, and an at-
tachment point 22 of the hoisting member.

In accordance with the invention, the first rope pulley 8a of the rope
pulley arrangement 8 is so placed that the release point 15 of the hoisting rope
from the first rope pulley 8a to the first sheave 7a is, in the direction of the axle 11

of the rope drum 5, further from the second end 18 than the first end 17 of the rope
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drum. In the solution according to Figures 1 to 8, the rope pulley arrangement 8 is
located, in the direction of the axle 11 of the rope drum 5, at least partly outside the
first end 17 of the rope drum 5.

The rope pulleys 8a-c and sheaves 7a-b have discoidal planes 19a, 21a-
b inside them, defined by their circumferences. The rope pulleys 8a-c are arranged
in the rope pulley arrangements 8 and the sheaves 7 are arranged in the sheave
arrangements 7 so that the discoidal planes 19a-c, 21a-b of the rope pulleys 8a-c
and sheaves 7a-b are aligned vertically. The rope pulleys 8a-c are arranged in the
rope pulley arrangements 8 so that the rotating axles 24a-c of the rope pulleys are
at the same height position, and the sheaves 7a-b are arranged in the sheave ar-
rangements 7 so that the rotating axles 20a-b of the sheaves are at the same height
position.

According to an embodiment, the rope pulley arrangement 8 comprises
a first rope pulley 8a, which is arranged aslant in relation to a vertical plane 14 of
the hoisting arrangement. In such a case, the discoidal plane 19a arranged in the
vertical direction v of the rope pulley 8a and the vertical plane 14 of the hoisting
arrangement are at an acute angle in relation to each other.

The first rope pulley 8a is arranged at an angle of, for example, 20°...70°,
advantageously 40°...50° in relation to the vertical plane 14 of the hoisting ar-
rangement. The release point 15 of the hoisting rope 6 of the first rope pulley 8a is
further away from the vertical plane 14 of the hoisting arrangement than the entry
point 16 of the hoisting rope.

Figures 2a-d show a solution in which the upper sheave arrangement 7
comprises a sheave 7a and the lower rope pulley arrangement 8 comprises a rope
pulley 8a. The discoidal plane 19a of the rope pulley 8a is arranged in the vertical
direction v. Figure 2c shows the hoisting arrangement from above. The hoisting
rope 6 is led from the rope drum 5 to the rope pulley 8a having, on its outer edge,
arope pulley groove that guides the hoisting rope 6 obliquely forward, outside the
firstend 17 of the rope drum as seen in the direction of the axle 11 of the rope drum
5, and to a distance s from the vertical plane 14 of the hoisting arrangement. The
discoidal plane 19a of the rope pulley and the vertical plane 14 of the hoisting ar-
rangement are at an acute angle in relation to each other. The hoisting rope 6
passes on to the sheave 7a above, to its flank further from the rope drum (Figure
2a). From the sheave 7a, the hoisting rope 6 descends to the attachment point 9 of
the hoisting rope on the hoisting member 10 (Figure 2d). Figures 2a-d show an 1x3

roping.
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According to an embodiment, the rope pulley arrangement also com-
prises a second rope pulley 8b, and the discoidal planes 19a-b of the first and sec-
ond rope pulley are arranged mutually in parallel to an acute angle in relation to
the vertical plane 14 of the hoisting arrangement. The second rope pulley 8a is be-
side the first rope pulley in the hoisting member 10. Figures 1a-e show a solution
in which the rope pulley arrangement comprises two parallel rope pulleys 8a-b,
arranged mutually in an acute angle in relation to the vertical plane of the hoisting
arrangement, and the sheave arrangement comprises the sheave 7a.

Figure 1c is a top view of the hoisting arrangement. The hoisting rope 6
is led from the rope drum 6 to the first rope pulley 8a having, on its outer edge, a
rope pulley groove that guides the hoisting rope 6 obliquely forward, outside the
first end 17 of the rope drum as seen in the direction of the axle 11 of the rope
drum, and to a distance from the vertical plane 14 of the hoisting arrangement. The
hoisting rope 6 passes on to the sheave 7a above, to its flank further from the rope
drum 5 (Figure 1a). From the sheave 7a, the hoisting rope 6 descends to the second
rope pulley 8b below, to its flank closer to the rope drum 5. From the second rope
pulley 8b, the hoisting rope 6 ascends to the fixed attachment point 9 of the free
end of the hoisting rope, arranged on the trolley 1.

The rotating axles 24a-b of the rope pulleys are parallel (Figure 1d-e),
and the discoidal planes 19a-b of the rope pulleys are mutually in parallel at an
acute angle in relation to the vertical plane 14 of the hoisting arrangement. The
rotating axles 24a-b are mutually at laterally deviated locations at a distance from
each other, whereby the shape of the hoisting member 10, as a rope pattern, is
made a parallelogram as seem from above, the extreme points of which are ob-
tained on the basis of the entry points 16 and release points 15 of the hoisting rope
6, and a parallelogram may be chosen as the sturdy and advantageous shape for
the frame of the hoisting member 26. The release point 15 of the second rope pulley
8b is thus also set to the vertical plane 14 of the hoisting arrangement. Figures 1a-
e show an 1x4 roping.

The hoisting member 10 comprises, for example, rope pulleys with their
axles and bearings, to compile a hook 25 and the frame 26 of the hoisting member
as in the above. As seen from Figure 1c, the vertical axis of the hoisting hook 25 of
the hoisting member 10 is set below the sheave in the vertical and horizontal di-
rection, and at the same time the load bearing capacity of the hoist structures may

be made as large as possible.
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Figures 1d-e show the rope pulley arrangement of the hoisting member,
the frame 26 of the hoisting member, and the hoisting hook 25. The rope pulleys
8a-c and sheaves 7a-b provided with substantially the same diameters advanta-
geously form a diamond shape for the roping. As seen in Figures 1c, 1e, the distance
between the entry point 16 to the first rope pulley 8a of the hoisting rope and the
release point 15 from the second rope pulley 8b of the hoisting rope 6 is larger than
the distance between the entry and release points of the sheave 7a.

According to an embodiment, the rope pulley arrangement 8 also com-
prises a second rope pulley 8b, and the discoidal plane 19b of the second rope pul-
ley 8b is arranged in parallel to the vertical plane 14 of the hoisting arrangement.
Figures 3a-d show a solution in which the discoidal planes 19a-b parallel to the
vertical plane of the rope pulley arrangement 8 are not in a mutually parallel posi-
tion. Figure 3d is a top view of the discoidal plane 19a arranged in the vertical di-
rection of the first rope pulley 8a, which is arranged at an acute angle « in relation
to the vertical plane 14 of the hoisting arrangement, and the discoidal plane 19b
which is arranged in the vertical plane of the second rope pulley 8b and which is
arranged parallel to the vertical plane 14 of the hoisting arrangement.

Figure 3cis a top view of the hoisting arrangement. The hoisting rope is
led from the rope drum 5 to the first rope pulley 8a having, on its outer edge, a rope
pulley groove that guides the hoisting rope obliquely forward, in front of the first
end 17 of the rope drum 5 as seen in the direction of the axle 11 of the rope drum,
and to a distance s from the vertical plane 14 of the hoisting arrangement. The
hoisting rope 6 passes further on to the sheave 7a above, to its flank further from
the rope drum 5 (Figure 3a). From the sheave 7a, the hoisting rope 6 descends to
the second rope pulley 8b below, to its flank closer to the rope drum 5. From the
second rope pulley 8b, the hoisting rope 6 further ascends to the second sheave 7b
above. From the second sheave 7b, the hoisting rope 6 descends to the attachment
point 9 of the free end of the hoisting rope on the hoisting member 10 (Figure 3d).

Figure 3d shows the rope pulley arrangement 8 of the hoisting member
10 according to Figures 3a-c, the frame 26 and hoisting hook 25 of the hoisting
member as seen from above. The roping shown in Figures 3a-d is an 1x5 roping.

According to an embodiment, the rope pulley arrangement 8 addition-
ally comprises a third rope pulley 8c, the discoidal plane 19b of which and the ver-
tical plane 14 of the hoisting arrangement are at an acute angle a in relation to each
other. Figures 4a-c show a solution in which the discoidal planes 19a-c arranged in

the vertical direction of the rope pulleys are so arranged that the discoidal plane
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19a of the first rope pulley is at an acute angle a in relation to the vertical plane 14
of the hoisting arrangement, the discoidal plane 19b of the second rope pulley is in
turn parallel to the vertical level 14 of the hoisting arrangement, and the discoidal
plane 19c of the third rope pulley is at an acute angle a in relation to the vertical
plane 14 of the hoisting arrangement.

Figure 4c is a top view of the hoisting arrangement. The hoisting rope 6
is led from the rope drum 5 to the first rope pulley 8a having, on its outer edge, a
rope pulley groove that guides the hoisting rope 6 obliquely forward, outside the
first end 17 of the rope drum as seen in the direction of the axle of the rope drum,
and to a distance s from the vertical plane 14. The hoisting rope 6 passes on to the
sheave 7a above, to its flank further from the rope drum (Figure 4a). From the
sheave 7a, the hoisting rope 6 descends to the second rope pulley 8b below, to its
flank closer to the rope drum 5. From the second rope pulley 8b, the hoisting rope
further ascends to the second sheave 7b above. From the second sheave 7b, the
hoisting rope 6 descends to the third rope pulley 8c below, to its flank closer to the
rope drum 5. The third rope pulley 8c is aslant in relation to the vertical plane 14
of the hoisting arrangement, advantageously so that its angle « in relation to the
vertical plane 14 is substantially the same as that of the first rope pulley 8a, and the
release point 15 of the hoisting rope 6 of the third rope pulley 8c is set at the verti-
cal plane 14 of the hoisting arrangement. Figures 4a-c show an 1x6 roping.

According to an embodiment, the rotating axles 20a-b of the sheave or
sheaves are parallel to the vertical plane 14 of the hoisting arrangement and are
located on the vertical plane 14.

Figures 1la-e and 2a-d show a solution in which the axle 20a-b of the
sheave is parallel to the vertical plane 14 of the hoisting arrangement and is located
on the vertical plane. Figures 3a-d and 4a-c in turn show a two-sheave 7a-b solution
in which the rotating axles 20a-b of both sheaves are parallel to the vertical plane
14 of the hoisting arrangement and are located on the vertical plane 14.

According to an embodiment, the sheave 7a-b has inside it a discoidal
plane 21a-b, defined by its circumference, which is arranged in the vertical direc-
tion v, and the sheave arrangement comprise a first 7a and a second 7b sheave, and
the discoidal planes 21a-b of the sheaves are arranged at an angle deviating from
an acute angle in relation to the vertical plane 14 of the hoisting arrangement. By

deviating the sheaves to an angular position it is possible to make the structure of
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the hoisting member more compact. Figures 5 and 6 show examples of the embod-
iments. The rope drum, rope pulleys and sheaves, as well as the attachment point
of the hook of the hoisting member are seen from above in Figures 5 and 6.

Figure 5 has an 1x5 roping, an odd number of roping. There are two
sheaves and their discoidal planes 21a-b are arranged to an angle deviating from
an acute angle in relation to the vertical plane 14 of the hoisting arrangement. The
attachment point 22 of the hoisting member hook is arranged below the first
sheave while at the same time being on the vertical plane 14 of the hoisting ar-
rangement.

Figure 6 has an 1x6 roping, an even number of roping. There are two
sheaves and their discoidal planes 21a-b are arranged to an angle deviating from
an acute angle in relation to the vertical plane 14 of the hoisting arrangement.

According to an embodiment, the release points 15 and entry points 16
between successive rope pulleys 8a-c and sheaves 7a-b are arranged so that the
rope runs are substantially vertical. Figure 1a, for example, show the hoisting rope
passing substantially vertically from the rope pulley 8a of the rope pulley arrange-
ment 8 to the sheave 7a of the sheave arrangement.

According to an embodiment, the attachment point 22 of the hoisting
member is on the vertical plane 14 of the hoisting arrangement. Figure 1e, for ex-
ample, shows the vertical plane 14 of the hoisting arrangement drawn to the hoist-
ing member 10, and the vertical plane 14 runs via the frame 26 of the hoisting mem-
ber through the attachment point 22 of the hoisting hook 25.

According to an embodiment, the hoisting member 10 has the hoisting
hook 25, the attachment point of which is arranged substantially at the height of
the hub of the rope pulley 8a-c of the rope pulley arrangement 8. Figures 1d-e show
the hoisting hook 25 on the hoisting member 10, the attachment point of which is
arranged substantially at the height of the hub of the rope pulley 8a-b of the rope
pulley arrangement 8. Figure 1d shows the hoisting hook 25 arranged between the
hubs of two rope pulleys 8a-b. The arm above the hoisting hook 25, its locking part
such as a thwart, is adaptable between the rope pulleys 8a-b. The attachment point
is advantageously between the rope pulleys 8a-b in the lateral direction, and in the
height direction the attachment point is substantially at the level of the hubs of the
rope pulleys 8a-b. With this solution for the vertical structure of the hoisting mem-
ber 10, the hoisting height of the hoisting member may be made as large as possi-
ble.
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According to an embodiment, when the hoisting member is at the upper
position, the upper surface 28 of the rope pulleys 8 of the rope pulley arrangement
is higher than the lower surface 27 of the rope drum. The solution presented in
Figures 7a-b shows the rope pulleys of the rope pulley arrangement, the upper sur-
face 28 of which is higher than the lower surface 27 of the rope drum. In the solu-
tion of Figures 7a-b, the rope pulley arrangement comprises two parallel rope pul-
leys, arranged mutually at an acute angle a in relation to the vertical plane 14 of
the hoisting arrangement, and the sheave arrangement comprises a sheave. Fig-
ures 7a-b show an 1x4 roping.

According to an embodiment, the trolley 1 is one that moves under one
main support 2, whereby the disengagement point 12 of the hoisting rope from the
rope drum 5, at least the rotating axle 20a-b of the upper sheave arrangement 7
adjacent the rope drum 5, and the fastening point 22 of the hoisting member are
at essentially the same vertical plane. Figure 8 shows the trolley 1 from the direc-
tion of the main support. In the Figure, the vertical plane 14 is marked, where the
disengagement point 12 of the hoisting rope from the rope drum 5 is located, at
least the rotating axle 20a-b of the upper sheave arrangement adjacent the rope
drum, and the fastening point 22 of the hoisting member.

The above embodiments may also have such a structure where the rope
drum 5 is deviated to a gentle angle in relation to the horizontal, such as an angle
of 0...4°. The deviation is carried out so that the second end 18 of the rope drum
5is set lower in the vertical direction than the first end 17 of the rope drum 5. With
this solution, the positioning of the hoisting rope 6 to its rope groove on the rope
drum 5 may be further improved when the hoisting member 10 is at its upper po-
sition.

With the solution according to the invention, a small height dimension
of the rope hoist is achieved, which enlarges the hoisting height. By placing the rope
pulleys and sheaves as well as the rope drum in the mutual positions and locations
set forth, they may be driven particularly close to each other beside each other at
the upper position of the hoisting member. It is advantageous in the solution ac-
cording to the invention that the rope pulleys and sheaves are wheels with essen-
tially the same diameter, whereby their setting beside each other when the hoisting
member is at the upper position is possible without their hitting each other, the
rope drum, trolley, motor, switch, or control box of the hoist.

In the solution according to the invention, the angle of arrival of the

ropes to the rope pulleys and sheaves are advantageous due to their positioning in
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relation to each other. The hoisting rope arrives at and exits the rope pulleys and
sheaves so that the hoisting rope meets its groove in its direction of travel and lat-
erally so that there is no harmful flank contact. Avoiding flank contact extends the
life span of the wheels and rope and improves safety.

With the solution according to the invention, large rope forces may be
avoided when the hoisting member is at the upper position even though the height
dimension of the rope hoist is made shallow. Large rope forces are avoided because
the rope angles do not become gentle due to the rope pulleys and/or sheaves in-
stalled aslant. This allows the use of conventional hoisting ropes instead of more
expensive massive hoisting ropes.

With the solution of the invention, the unsteadiness of the hoisting
member, hook, and rope pulleys is decreased when the hoisting member is at the
upper position. In the sector below the rope pulley, the hoisting rope touches the
rope pulley for a longer distance than previously. The central angle of the sector
touched by the hoisting rope in the rope pulleys associated with the hoisting mem-
ber is advantageously 150°...180°.

The hoisting rope of the figures comprises an 1x roping, in which case
the hoisting rope has n up-down pitches, where n is equal to 2, 3, 4, 5, or 6. With
an odd number of ropes, in other words, for example, 3 or 5 up-down pitches of
the rope, the attachment point of the hoisting rope is advantageously adapted to
the hoisting member.

When the number of ropes is odd, as is the case with 1x3 and 1x5, the
distances of the rope forces and lever arms affect how the location of the attach-
ment point is chosen on the hoisting member 10. The number of rope forces is two
in the case of a rope pulley, and one in the case of an attachment point. 1x3 rope
forces are positioned approximately 180° on opposite sided, as in Figure 2d, and
the lever arm of the rope pulley is only one half of the lever arm of the attachment
point. In an 1x5 roping, shown in Figures 3a-d, the directions of the forces are ap-
proximately at every 120°, and the lever arms of the rope pulleys are still smaller
than the lever arm of the attachment point in Figure 3d. By placing the hoisting
hook 25 between these forces in relation to its attachment point 22, the hoisting
member 10 is made into an symmetric device which stays vertical in all loading
situations, and at the same time the desired change of direction of the rotating axle
takes place between the rope pulleys 8a-c and sheaves 7a-b. In addition, the hoist-
ing member 10 remains at the vertical level 14 of the hoisting arrangement and the

hoisting member 10, too, may be hoisted advantageously high at its upper position.
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Parts list: 1 trolley; 2 main support structure; 3 support frame struc-
ture; 4 bearing wheels; 5 rope drum: 6 hoisting rope; 7 upper sheave arrangement;
7a-b sheave; 8 lower rope pulley arrangement; 8a-c rope pulley: 9 attachment
point; 10 hoisting member; 11 axle or rope drum; 12 disengagement point; 13; at-
tachment point of sheave; 14 vertical plane of hoisting arrangement; 15 release
point; 16 entry point; 17 first end; 18 second end; 19a-c discoidal plane of rope
pulley; 20a-b rotating axle of sheave; 21a-b discoidal plane of sheave; 22 attach-
ment point of hoisting member; 23 fastening; 24a-c rotating axle of rope pulley; 25
hoisting hook; 26 frame; 27 lower surface of rope drum; 28 upper surface of rope
pulleys; s distance; v vertical direction; a angle.

A person skilled in the art will find it obvious that, as technology ad-
vances, the basic idea of the invention may be implemented in many different ways.
The invention and its embodiments are thus not restricted to the above-described
examples but may vary within the scope of the claims.
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Claims

1. A hoisting arrangement of a hoist of a crane, the hoisting arrangement
comprising a trolley (1), arranged to move along a main support structure (2) of
the crane, whereby the trolley (1) comprises

a support frame structure (3);

bearing wheels (4) which are fastened to the support frame structure
(3) and by means of which the trolley (1) is arranged to move along said main
support structure (2);

a hoisting mechanism that has a rope drum (5) for a hoisting rope (6), a
rope pulley arrangement which has upper sheave arrangements (7) and lower rope
pulley arrangements (8) and through which the hoisting rope (6) may be guided
from the rope drum (5) to an attachment point (9), and a hoisting member (10) in
cooperation with the hoisting rope (6) for hoisting a load;

whereby the rope drum (5) is supported to the support frame structure
(3) of the trolley so that the axle (11) of the rope drum (5) is parallel to the main
support structure (2); and in the hoisting arrangement, the disengagement point
(12) of the hoisting rope (6) from the rope drum (5), the attachment point (13) of
the sheave, and the attachment point (9) of the hoisting rope are arranged on the
same vertical plane (14) of the hoisting arrangement;

the rope drum (5) has a first end (17) towards which the hoisting rope
(6) is wound in the hoisting member’s (10) upper position, and a second end (18)
towards which the hoisting rope (6) is unwound in the hoisting member’s (10)
lower position;

characterised inthatthe first rope pulley (8a) of the rope pulley
arrangement (8) is so placed that the release point (15) of the hoisting rope from
the first rope pulley (8a) to the first sheave (7a) is, in the axle direction of the rope
drum (5), further from the second end (18) than the first end (17) of the rope drum
(5).

2. Ahoisting arrangement as claimed inclaim1l,characterisedin
that the directions of the rotating axles of successive rope pulleys (8a-c) and
sheaves (7a-b) substantially differ from each other.

3. A hoisting arrangement as claimed inclaim 2,characterisedin
that the directions of the rotating axles of rope drum (5) and the first rope pulley
(8a) of the rope pulley arrangement (8) substantially differ from each other.

4. A hoisting arrangement as claimed in any one of claims 1to 3,char -

acterised in that the rope pulley (8a-c) has inside it a discoidal plane (19a-c),
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defined by its circumference, the discoidal plane (19a-c) is arranged in the vertical
direction, and the rope pulley arrangement (8) comprises a first rope pulley (8a)
whose discoidal plane (19a) and the vertical plane (14) of the hoisting arrange-
ment are at an acute angle (a) in relation to each other.

5. A hoisting arrangement as claimed in claim4,characterisedin
that the rope pulley arrangement (8) comprises a second rope pulley (8b), and the
discoidal planes (19a-c) of the first (8a) and second rope pulley (8b) are arranged
mutually in parallel to an acute angle (a) in relation to the vertical plane (14) of the
hoisting arrangement.

6. A hoisting arrangement as claimed in claim4,characterisedin
that the rope pulley arrangement (8) comprises a second rope pulley (8b), and the
discoidal plane (19b) of the second rope pulley (8b) is arranged in parallel to the
vertical plane (14) of the hoisting arrangement.

7. A hoisting arrangement as claimed in claim 6,characterisedin
that the rope pulley arrangement (8) additionally comprises a third rope pulley
(8c) the discoidal plane (18c) of which and the vertical plane (14) of the hoisting
arrangement are at an acute angle (a) in relation to each other.

8. A hoisting arrangement as claimed in claim4,characterisedin
that the first rope pulley (8a) of the rope pulley arrangement (8) is arranged at an
angle (o) of 20°...70°, advantageously at an angle () of 40°...50°, in relation to the
vertical plane (14) of the hoisting arrangement.

9. A hoisting arrangement as claimed in any one of claims 1to8,char -
acterised in that the rotating axles (20) of the sheave or sheaves are parallel
to the vertical plane (14) of the hoisting arrangement and are located at the vertical
plane (14).

10. A hoisting arrangement as claimed in any one of claims 6 to 7,
characterised inthat the sheave (7a-b) has inside it a discoidal plane (21a-
b), defined by its circumference, which discoidal plane (21a-b) is arranged in the
vertical direction, and the sheave arrangement (7) comprises a first (7a) and a sec-
ond (7b) sheave, and the discoidal planes (21a-b) of the sheaves are arranged at an
angle deviating from an acute angle in relation to the vertical plane (14) of the
hoisting arrangement.

11. A hoisting arrangement as claimed in any one of claims 1 to 10,
characterisedin that the release points (15) and entry points (16) of the
hoisting rope (6) between successive rope pulleys (8a-c) and sheaves (7a-b) are

arranged so that the rope runs are substantially vertical.
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12. A hoisting arrangement as claimed in any one of claims 1 to 11,
characterised inthatthe attachment point (22) of the hoisting member is at
the vertical plane (14) of the hoisting arrangement.

13. A hoisting arrangement as claimed in any one of claims 1 to 12,
characterised inthatthe hoisting member (10) has a hoisting hook (25), the
attachment point of which is arranged substantially at the height of the hub of the
rope pulley (8a-c) of the rope pulley arrangement (8).

14. A hoisting arrangement as claimed in any one of claims 1 to 13,
characterised inthatthe trolley (1) is one that moves under one main sup-
port structure (2) whereby the disengagement point (12) of the hoisting rope (6)
from the rope drum, at least the rotating axle (20) of the upper sheave arrangement
adjacent the rope drum, and the attachment point (22) of the hoisting member are
at essentially the same vertical plane.

15. A hoisting arrangement as claimed in any one of claims 1 to 14,
characterised in that while the hoisting member (10) is at the upper posi-
tion, the upper surface (28) of the rope pulleys (8a-c) of the rope pulley arrange-
ment (8) is at a higher level that the lower surface (27) of the rope drum (5).

16. A hoisting arrangement as claimed in claim1,characterised
i n that the hoisting rope (6) comprises 1x roping, in which case the hoisting rope
(6) has n up-down pitches, where n is equal to 2, 3, 4, 5 or 6.

17. A hoisting arrangement as claimed in claim 16, characterised in
that, when the number of roping is odd (n = 3, 5), the hoisting rope’s (6) attachment
point (9) is adapted to the hoisting member (10).



