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(57) Abstract: The invention relates to an arrangement in the hoisting apparatus
(11) of a work machine, which hoisting apparatus includes a rotation device (12)
equipped with connectors (13) for connecting pressure-medium lines (14) to the
rotation device, a boom (15), from which the pressure-medium lines are arranged
to be led to the rotation device, a pivoted joint (17) for suspending the rotation
device on the boom, which pivoted joint includes two consecutive pivots (22, 23)
in the longitudinal direction of the rotation device, the rotational axes of which
pivots are arranged at right-angles to each other, and in which the pressure-medi-
um lines are arranged to route between the lugs (24) of the pivot (22) on the boom
side of the pivoted joint. The pressure-medium lines are arranged to route past
the connectors of the rotation device in the longitudinal direction of the rotation
device and to turn towards the connectors in order to form a hose loop (18) and
to route to the connectors of the rotation device, which are arranged on both sides
(A, B) of the rotation device related to a plane defined in the longitudinal direc-
tion of the boom and the longitudinal direction of the rotation device. In addition,
the invention also relates to a hoisting apparatus of a work machine and a work
machine.




10

15

20

25

30

35

CA 03021826 2018-10-22

WO 2017/191357 1 PCT/FI12017/050314

ARRANGEMENT IN THE HOISTING APPARATUS OF A WORK MACHINE,
HOISTING APPARATUS OF A WORK MACHINE, AND WORK MACHINE

The invention relates to an arrangement in the hoisting appa-
ratus of a work machine, which hoisting apparatus includes
- a rotation device equipped with connectors for con-
necting pressure-medium lines to the rotation device,
- a boom, from which the pressure-medium lines are
arranged to be led to the rotation device,
- a pivoted joint for suspending the rotation device
on the boom, which pivoted joint includes two consec-
utive pivots in the longitudinal direction of the ro-
tation device, the rotational axes of which pivots
are arranged at right-angles to each other,
and in which the pressure-medium lines are arranged to route
between the lugs of the pivot on the boom side of the pivoted
joint. In addition, the invention also relates to the hoisting
apparatus of a work machine, and a work machine, and prefera-

bly a forest machine.

A forest machine typically includes a hoisting apparatus com-
prising a set of booms, a pivoted Jjoint, and a rotation de-
vice. A tool, such as, for example, a grab or clamp for pro-
cessing trees, or correspondingly some other tool for handling
other loads, can be attached to the rotation device. The piv-
oted joint is between the rotation device and the end of the
set of booms and it most usually includes two consecutive piv-
ots. The rotational axes of the pivots are usually at right-
angles to each other. The task of the pivoted joint, the piece
of which between the pivots 1is often called a hanger, 1is to
permit objects attached to it to rotate freely relative to the
two axes of rotation. Solutions are also known, in which it is
specifically desired to damp the free rotation, or to brake
it, using a so-called hanger brake 1in a manner that it, as

such, known. The said hanger brake can be arranged on one or
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more axes of rotation. The task of the rotation device, which
is often called a rotator, is to turn the tool that i1is at-

tached to it to a suitable attitude at any time.

The operating power of the rotation device and the tool at-
tached to it is created using a pressurized medium. For this
purpose pressure-medium lines are routed from the boom to the
rotation device. Usually the lines include input and return
lines. Various ways of routing the pressure-medium lines from
the boom of the hoisting apparatus of the work machine to the
connections arranged for them in the rotation device are known
from the prior art. Some examples of these are European patent
publications EP1448471 and EP18892808 and Furopean patent ap-
plication publication EP2824059.

A solution 1is known from publication EP1448471, in which the
pressure-medium lines formed of hoses are led from the end of
the boom of the hoist, through a hanger, to the upper end of
the rotation device. The hoses then run through the hanger
through at least one pivoted Jjoint, in which there 1is a cut
pivot pin. It is also possible for the hoses to travel through
both pivoted joints of the hanger. The hoses are connected to
the upper cover of the rotation device, in which the connect-
ors are set parallel to the axis of rotation of the rotation
device. The connectors then face straight upwards towards the
hanger. A drawback of this solution is the placing of the con-
nectors of the hoses close to the pivoted joint and the axis
of rotation. The swinging of the rotator and the tool in it
causes movement and thus stresses in the hose and joint. This

reduces the durability of the joints and hoses.

Publication EP1889808 discloses a solution of a hoisting arm
with an attachment device, which includes pivoted Jjoints be-
tween the attachment device and the boom, forming a hanger,

the axes of rotation of which are arranged as in a cardan
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joint. Here the hoses belonging to the pressure-medium line
are led between the lugs of the upper pivoted Jjoint of the
hanger to the side of the hanger and then through the end of
the lower pivoted joint to the connectors of the rotator. The
connectors are now at the boom and thus also the work-machine
side of the rotator. Here too the connections of the hoses are
very close to the axis of rotation. They are therefore subject
to stresses from various directions, which reduces their dura-

bility.

In publication EP2824059 too, the hoses belonging to the pres-
sure-medium line are led from the end of the boom between both
lugs of the pivoted Jjoints of the hanger to the rotation de-
vice, in which there are connectors for the hoses at an angle
to the axis of rotation of the rotation device. Here too, the
joint is stressed by the movement of hose due to the closeness
of the axis of rotation. In addition, here is also the problem
that the stiffness of the hydraulic hoses resists the swinging
movement more the more the pivoted joint has turned. Conse-
gquently, the free movement of the pivoted joint 1is restricted
from the optimal extent of the rotation movement. In addition,
as the hose bends more it becomes stressed and becomes brittle

through being forced into a tight bend.

Thus, taken generally, in the solutions described above move-
ment and usability are limited and impractical, the construc-
tion is liable to damage and, in addition, they are also com-

plicated.

The present invention is intended to create an arrangement in
the hoisting apparatus of a work machine, by which a freer
swinging is permitted for the pivoted joint, and the durabil-
ity of the pressure-medium lines and their joints is improved.
The characteristic features of the arrangement according to

the invention are stated in the accompanying Claim 1. In addi-
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tion, the invention also relates to a hoisting apparatus and a
work machine, the characteristic features of which are stated

in the accompanying Claims 11 and 12.

In the invention, the pressure-medium lines between the boom
and the connectors of the rotation device are arranged to ex-
tend past the connectors of the rotation device in the longi-
tudinal direction of the rotation device and to turn towards
the connectors in order to form a hose loop. In addition, the
pressure-medium lines are arranged to divide into the connect-
ors arranged for them in the rotation device, which are ar-
ranged on both sides of the rotation device relative to the
plane defined by the longitudinal direction of the boom and
the longitudinal direction of the rotation device. Owing to
the invention, the pressure-medium lines are routed from the
boom to the rotation device in such a way that they and their
connections to the rotation device permit the pivoted Jjoints
to swing freely in all directions within the limits of the ax-
es of rotation of the pivots and do not prevent or interfere
with the swinging. In addition, the pressure-medium lines and
their connections withstand better the swinging of the tool

and the rotation device.

According to one embodiment the pressure-medium lines are ar-
ranged in the longitudinal direction of the rotation device to
run on the outside of the lugs on the rotation device side of
the pivot of the pivoted joint and along the work machine side
of the rotation device. The pressure-medium lines are thus lo-
cated, in terms of damage, so that they are protected from ex-
ternal impacts, but at the same time the pressure-medium lines
do not prevent or interfere with working with the aid of the
tool attached to the boom. Thus they are not in the way and do

not move or swing too freely to catch on external objects.
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According to one embodiment the pressure-medium lines are ar-
ranged to route from the boom to the rotation device in at
least two layers preferably from inside the boom. Owing to
this the boom can be relatively narrow, so that standard hang-
ers can be used on it and the construction of the boom is
lighter. In addition, this layering of the pressure-medium
lines also improves the compactness of the routing. The pres-
sure-medium lines then also support each other better. Other
characteristic features of the invention appear in the accom-
panying Claims and addition advantages achieved are itemized

in the description portion.

In the following, the invention, which is not restricted to
the embodiments described in the following, is described in

greater detail with reference to the accompanying figures, in

which

Figure 1 shows an axonometric simplified schematic
diagram of one example of a forest machine,
in which the arrangement according to the
invention can be applied,

Figures 2 - 4 show one example of the arrangement, seen
from different directions, and

Figures 5 and 6 show a second example of the arrangement.

Figure 1 shows an axonometric simplified schematic diagram of
one work machine 100, in which the arrangement according to
the invention can be applied. The work machine now shown is a
forest machine. In forest machines, there is generally a set
of working booms 102, to the end 16 of the last boom in which,
i.e. here boom 15, the rotation device 12 is attached in an
articulated manner. The pivoting of the rotation device 12 to
the boom 15 can be made, according to the prior art, by using
two transverse rotating pivots that are at different direc-

tions to each other, more generally, by using a pivoted Jjoint.
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It i1is also possible to talk of a hanger. The pivoted joints
permit the rotation device 12 to hang vertically, irrespective

of the attitude of the set of working booms 102.

A tool 101, of which a loader grab is now shown as an example,
is attached to the rotation device 12, which is also generally
referred to as a rotator. The tool 101 can be rotated with the
aid of the rotation device 12 without restriction around the
axis of rotation of the rotation device 12. According to the
prior art, the flow of pressure medium required by the operat-
ing devices of the tool 101 can be brought through the set of
working booms 102 with the aid of hoses, more generally, pres-
sure-medium lines, from the forest machine’s pressure-medium
pump 106. The pressure-medium pump 106 is driven, for example,
by the engine 104 of the forest machine, in order to create

pressure.

The rotation device 12 permits the pressure-medium flow lines
coming from the set of working booms 102 to be taken through
the rotation device 12 to the operating devices of the tool
101. In the case of a harvester head, the operating devices
can be, for example, the cylinder of the cutting device, the
feed motors of the feed rollers, and the cylinders of the
stripping claws. Correspondingly, in the case of a loader the
operating devices are, for example, the <cylinders of its
grabs. The arrangement is intended to be used in connection
with a forest machine in which the pressure medium is hydrau-
lic o0il, but the invention is also suitable for use with pneu-
matic pressure-medium flows. In this connection, it should be
understood that, in place of a forest machine, the arrangement
according to the invention is also suitable for use, for exam-
ple, with excavators and other work machines equipped with
sets of working booms, in which a tool, in which there are op-

erating devices requiring a pressure medium, such as for exam-
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ple a bucket or grab, or something similar, i1s attached to the

set of working booms.

Figures 2 - 4 show one example of the arrangement 1in the
hoisting apparatus 11 of a work machine 100, seen from differ-
ent directions. In Figure 2, the arrangement is seen at an an-
gle from the side, in Figure 3 seen from the side, and in Fig-
ure 4 with the boom 15 in cross-section, seen from the direc-
tion of the work machine 100. The hoisting apparatus 11 in-
cludes, as basic components, a rotation device 12, a boom 15,
and a pivoted joint 17 between them. The rotation device 12
can be, for example, one known as such from the prior art and
equipped with connections 13 for connecting the pressure-
medium lines 14 to the rotation device 12. The rotation device
12 includes, as basic components, a fixed part 25 attached to
the pivoted joint 17, and a rotating part 19 fitted to it ro-
tatably. On 1its under-surface, which comes against the tool
101 to be attached to 1it, the rotating part 19 can have con-
nections 27 for a pressure medium. The pressure medium led
through the structures of the rotation device 12 through the
connections 27 1is taken to the tool 101 and also led out of
it. Between the pressure-medium lines 14 and the connections
13 there can be connectors at a chosen angle. In the embodi-
ment, the connectors are at an angle of 90 degrees. The boom
15 can also be as such known of a kind from the prior art, for
example, a tube beam structure and also telescopic. From the
boom 15 the pressure-medium lines 14 are arranged to be led to

the rotation device 12.

The pivoted Jjoint 17 is arranged for suspending the rotation
device 12 on the boom 15 of the hoist, being therefore situat-
ed between them. In the example according to the embodiment
the pivoted joint 17 includes two consecutive pivots 22, 23 in
the longitudinal direction of the rotation device 12 between

the boom 15 and the rotation device 12. The axes of rotation
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of these pivots 22, 23 are arranged at right-angles, more gen-
erally, at an angle to each other and, in addition, the said
axes of rotation are arranged at right-angles to the longitu-
dinal direction of the rotation device 12. Thus, the pivoted
joint 17 permits objects attached to 1t to swing freely. In
addition, it also permits them to always hang directly down-

wards by gravity.

The pivots 22, 23 are formed, for example, in an as such known
manner using lugs 24, 26. The 1lugs 24 with openings on the
boom 15 side of the pivot 22 then connect to the Jjoint open-
ings arranged in the end of the boom 15. Correspondingly, the
pivot 23 on the rotation device 12 side 1is formed by a lug

joint 26.

In the arrangement, the pressure-medium lines 14 are arranged
to route between the lugs 24 of the pivot 22 on the boom 15
side of the pivoted joint 17. The pivot 22 is then implemented
using a using a cut pivot pin, i.e. it is only at the location
of the lugs 24. In addition to this, the pressure-medium lines
14 are arranged to route past the connectors 13 fitted to the
pressure-medium lines 14 of the rotation device 12 in the lon-
gitudinal direction L (Figure 4) of the rotation device 12 and
after that to turn towards the connectors 13 in order to form
a hose loop 18. Thus the routing of the pressure-medium lines
14 can be said to include, even more generally, a hose loop 18
arranged between the end 16 of the boom 15 and the connectors

13 of the rotation device 12.

In addition, 1in the arrangement the pressure-medium lines 14
are arranged, after the pivoted joint 17 to route and connect
to the connectors 13 of the rotation device 12. The connectors
13 are fitted to both sides A, B of the rotation device 12
relative to the plane defined by the longitudinal direction of

the boom 15 and the longitudinal direction of the rotation de-
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vice 12. The connectors are also in that part 25 of the rota-
tion device 12 that is attached in the pivoted joint 17. Thus
excess length is obtained for the pressure-medium lines 17 be-
tween the boom 15 and the connectors 13 of the rotation device
12. In this way, a freer movement is permitted for the pivoted
joint 17. In addition, this improves the durability of the
pressure-medium lines 17 and the connections in them. In addi-
tion, as the connectors 13 are on both sides A, B of the rota-
tion device 12 relative to a plane defined by the longitudinal
direction of the boom 15 and the longitudinal direction of the
rotation device 12, the connectors 13 are well protected from
impacts. Three points can, for example, be defined on the
plane defined by the longitudinal direction of the boom 15 and
the longitudinal direction of the zrotation device 12. Of
these, two points are located on the boom 15, for example, at
its ends and the third point is on the axis defined by the
longitudinal direction of the rotation device 12, which corre-

sponds, for example, to its axis of rotation L (Figure 4).

The pressure-medium lines 14 could be arranged to route to the
rotation device 12 from inside the boom 15. The boom 15 can
then be arranged with the internal routing of the pressure-
medium lines 14 through the end 16 of the boom 15. The routing
can be inside the boom 15 for most of the length of the boom
15. On the other hand, the routing could also be only partly
inside the boom 15. The pressure-medium lines 14 can then be

taken inside the boom 15 only near to its end 16, for example.

The pressure-medium lines 14 are arranged to route from the
boom 15 to the rotation device 12 in at least two layers. They
are then at least partly on top of each other. By layering the
pressure-medium lines 14, the end 16 of the boom 15 remains an
optimal narrow structure. Suitable standard-model hangers will
then fit it. In addition, by layering more freedom of movement

is obtained for the hoses, as the outermost need not bend so
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much in the area of the rotation device 12. Connection means
20 can then be fitted inside the boom 15, for example, a con-
nector manifold or connectors from the pipe, in order to route
the pressure-medium lines 14 out of the boom 15, for example,
in parallel 1in at least two different layers, the pressure-
medium lines 14 being thus at least partially on top of each
other. These connection means 20 are visible in Figures 3 and
4., Here, being on top of each other can mean at least two
clearly separate layers, or else also partly being on top of
each other. In that case, the layers can be, for example, in-

terlaced between each other.

The following describes in greater detail, as an embodiment,
the routing of the pressure-medium lines 14 from the boom 15
to the rotation device 12, particularly with reference to Fig-
ures 2 - 4. Starting from the end 16 of the boom 15, the pres-
sure-medium lines 14 are arranged to travel in the longitudi-
nal direction L of the rotation device 12, preferably collect-
ed together, between the lugs 24 of the pivot 22 on the boom
15 side of the pivoted joint 17 and running externally round
the end of the pivot 23 on the side of the rotation device 12.
Thus the pressure-medium lines 14 travel along the outer side
of the pivoted Jjoint 17. The pressure-medium lines 14 then
travel past the end of the lower rotating pivot of the pivoted
joint 17 and then continue along the outer side of the rota-
tion device 12 towards the rotating part 19 of the rotation

device 12.

After the pivoted joint 17 and at the same time having also
passed the connectors 13 of the rotation device 12, the pres-
sure-medium lines 14 are arranged to divide from the prefera-
bly collected arrangement to the opposite sides A, B of the
rotation device 12, relative to a plane defined by the longi-
tudinal direction of the boom 15 and the longitudinal direc-

tion of the rotation device 12. The longitudinal direction L
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of the rotation device 12 is at the same time also the direc-
tion of the axis of rotation of the rotating part 19 of the

rotation device 12.

In addition, the pressure-medium 1lines 14 are arranged to
travel in parallel in at least two different layers for at
least part of the distance between the location of the pivoted
joint 17 and even more generally between the end 16 of the
boom 15 and the rotation device 12. The superimposed and par-
allel array can be maintained by binding the pressure-medium
lines 14 together over this distance using a spiral shield
(not shown). In the case of the embodiment of Figures 2 - 4,
the pressure-medium lines 14 are arranged, in the longitudinal
direction of the rotation device 12, to travel along the rota-
tion-device 12 side 21 of the work machine 100, outside the
lugs 26 of the pivot 23 on the rotation-device 12 side of the
pivoted joint 17. By travelling on the work-machine’s 100 side
21, they are well protected under the boom from impacts, which
can be caused, for example, by falling objects (for example,
when loading). Being outside the lugs 26, the pressure-medium
lines 14 are subject to less stress caused by the movement of
the pivoted joint 17. In addition, they are at the same time
also in the field of vision of the driver of the work machine,
making it possible to predict better, and thus avoid, impacts

on them (for example, branches).

Further, the pressure-medium lines 14 are arranged to travel
at the location of the pivoted joint 17 mainly symmetrically
relative to the plane defined by the longitudinal direction of
the boom 15 and the longitudinal direction of the rotation de-
vice 12. This clarifies, for example, the manufacture and also
the installation of the pressure-medium lines 14. The length
of the pressure-medium lines 14 to be connected to connectors
13 located on opposite side A, B of the rotation device 12 and

at corresponding points to each other can correspond mainly to
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each other, and in that way simplify their manufacture. In ad-
dition, thanks to the symmetricity, the possible effect on the
movement of the pivoted joint 17 caused by the stress of the
pressure-medium lines 14 and especially the hose loop 18 1is

balanced better by the symmetrical placing.

In the case according to the embodiment, the routing of the
pressure-medium lines 14 is arranged to extend at most to the
rotating part 19 of the rotation device 12 in the longitudinal
direction of the rotation device 12. Preferably, the routing
of the pressure-medium lines 14 is arranged to travel in the
longitudinal direction L of the rotation device 12 through the
rotating part 19 of the rotation device 12. Thus, in the case
of the embodiment according to Figures 2 - 4, in which the
longitudinal axis of the connectors 13 of the pressure-medium
lines 14 of the rotation device 12 is oriented relative to the
longitudinal direction of the rotation device 12 to the side
of the hose loop 18, 1i.e. in the direction of the opposite
side relative to the pivoted Jjoint 17, the routing of the
pressure-medium lines 14 on the work machine 100 side 21 of
the pivoted Jjoint 17 1s arranged by a hose loop 18 to be
turned to mainly the opposite direction in order to connect to
the connectors 13 of the rotation device 12. The connectors 13
of the rotation device 12 are then oriented in the direction
of the tool 101 to be fitted to it, i.e. downwards (Figure 1).
However, the orientation of the connectors 13 can vary. They
can be rotated, for example, relative to the horizontal axis

they define.

The change of direction of the pressure-medium lines 14, i.e.
the angle of turning of the hose loop 18, can vary greatly. In
the case of the embodiment shown, it is roughly about 180 de-
grees, 1.e. the pressure-medium lines 14 turn in the direction
opposite to their arrival direction, before connecting to the

connectors 13 of the rotation device 12. At a minimum, the
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change in direction can be in the order of 90 degrees and at a
maximum even greater than 180 degrees. If the pressure-medium
lines 14 turn sharply immediately at the Jjunction of the piv-
oted joint 17 and the rotation device 12, the change in direc-

tion can be closer to 90 degrees.

For its part, the change in direction also depends on the ori-
entation of the connectors 13 of the rotation device 12. If,
for example, the connector 13 1is oriented away from the boom
15, the change in direction of the pipeline, i.e. the hose
loop 18 may be even greater than the said 180 degrees. In ad-
dition, it is also possible to speak of an open hose loop. In
that case, the pressure-medium lines 14 do not form a closed
loop as they travel. The internal diameter of the pressure-
medium lines 14 can be, for example, 6 - 20 mm, preferably 9 -
16 mm, in order to achieve an optimal volume flow. The pres-

sure-medium lines 14 are flexible hoses.

Figures 5 and 6 show yet another embodiment of the arrangement
according to the invention. The same reference numbers as
above are used for components that correspond functionally to
each other. Here the routing of the pressure-medium lines 14
differs from that described previously. Now, the routing trav-
el from the end 16 of the boom 15 through the lugs 24 of the
pivoted joint 17 to the opposite side of the pivoted joint 17
relative to the previous embodiment, being the opposite side
of the pivoted joint 17 relative to the work machine 100. From
there the routing travels in a similar manner along the outer
edge of the pivoted joint 17 in the longitudinal direction L
of the rotation device 12 past the plane defined by the con-
nectors 13 and makes a hose loop 18 in the area of the rota-
tion device 12 dividing in a similar manner to both sides A, B
of the rotation device 12, as happened in the previous embodi-

ment too.
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In addition to the arrangement, the invention also relates to
the hoisting apparatus 11, such as, for example, a crane or
loader, of a work machine, preferably a forest machine, which
includes the arrangement according to the invention. Further
in addition, the invention also relates to a work machine 100,
preferably a forest machine, which include a hoisting appa-

ratus 11 according to the invention.

By means of the routing according to the invention of the
pressure-medium lines 14, freedom of movement is obtained for
the hoses, which permits an optimal amount of movement for the
pivoted Jjoints, without, however, restricting movement and
without stressing the pressure-medium lines 14, formed by the
hoses, and their connections, for example, to the rotation de-
vice 12. Owing to the invention, the operation of the hose
runs over the two pivots 22, 23 works better and, in addition,
the hoses are routed as closely as possible to the pivot

points.

In should be understood, that the above description and the
related figures are intended only to illustrate the present
invention. The invention is thus not restricted to only the
embodiments described above or defined in the Claims, instead,
many different variations and modifications of the invention,
which are possible within the scope of the inventive idea de-
fined in the accompanying Claims, will be obvious to one

versed in the art.
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CLAIMS

1. An arrangement in a hoisting apparatus of a work machine, the
hoisting apparatus comprising:

a boom with an end;

pressure-medium lines;

- a rotation device comprising:

a fixed part;

a rotating part fitted to the fixed part rotatably
in a vertical rotation axis defined by a longitudinal
direction of the rotation device and comprising an
interface on an under-surface of the rotating part for
a tool to be attached to the rotation device; and

connectors arranged on both sides of the fixed
part of the rotation device relative to a plane defined
in a longitudinal direction of the boom and the
longitudinal direction of the rotation device for
connecting the pressure-medium lines to the rotation
device; and

- a pivoted joint arranged for suspending the rotation device
on the boom, the pivoted joint including two consecutive pivots
in the longitudinal direction of the rotation device, the two
consecutive pivots having respective rotational axes arranged at
right-angles to each other, one of the two consecutive pivots
being on a boom side of the pivoted Jjoint and including spaced
apart lugs;

wherein the pressure-medium lines are routed from the end of
the boom to the rotation device between the lugs, past the
connectors of the fixed part of the rotation device in the

longitudinal direction of the rotation device and to turn towards

Date regue/Date received 2023-05-24
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the connectors to form a hose loop, and from the loop to the
connectors for the connecting of the pressure-medium lines to the

rotation device.

2. The arrangement according to claim 1, wherein the pressure-
medium lines are arranged to route from the boom to the rotation

device in at least two layers.

3. The arrangement according to c¢laim 1, wherein in the
longitudinal direction of the rotation device, the pressure-
medium lines are arranged

- to travel between the lugs of the boom side of the pivoted
joint and to run around an outside of the end of a rotation device
side of the pivoted joint; and

- to divide after the pivoted joint to both sides of the
rotation device relative to the plane defined by the longitudinal
direction of the boom and the longitudinal direction of the

rotation device.

4, The arrangement according to claim 2, wherein the pressure-
medium lines are arranged at the pivoted joint to travel in

parallel in at least two separate lavers.

5. The arrangement according to claim 4, comprising connection
means fitted inside the boom to route the pressure-medium lines

out from the boom in parallel in at least two separate layers.

6. The arrangement according to claim 1, wherein in the
longitudinal direction of the rotation device, the pressure-
medium lines are arranged to travel outside the lugs of the one
pivot on the boom side of the pivoted joint and along a work-

machine side of the rotation device.

Date regue/Date received 2023-05-24
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7. The arrangement according to claim 1, wherein an internal

diameter of the pressure-medium lines is 6 - 20 mm.

8. The arrangement according to claim 1, wherein a longitudinal
axis of the pressure-medium lines’ connectors in the rotation
device 1s oriented on a side of the hose loop relative to the

longitudinal direction of the rotation devices.

9. The arrangement according to claim 1, wherein the pressure-
medium lines are arranged to travel, at the pivoted Jjoint
symmetrically relative to a plane defined by the longitudinal
direction of the boom and the longitudinal direction of the

rotation device.

10. The arrangement according to claim 1, wherein the routing of
the pressure-medium lines 1s arranged to extend at most, in the
longitudinal direction of the rotation device, to the rotating

part of the rotation device.

11. A hoisting apparatus of a work machine, comprising the

arrangement according to claim 1.

12. A work machine, the work machine comprising a hoisting

apparatus according to claim 11.

13. The work machine of claim 12, wherein the work machine

comprises a forest machine.

14. The hoisting apparatus of claim 11, wherein the hoisting

apparatus is one of a crane and a loader.

Date regue/Date received 2023-05-24
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15. The hoisting apparatus of claim 11, wherein the work machine

comprises a forest machine.

16. The arrangement according to claim 1, wherein an internal

diameter of the pressure-medium lines is 9 - 16 mm.
17. The arrangement according to claim 2, wherein the pressure-

medium lines are arranged to route from the boom to the rotation

device in at least two layers from inside the boom.

Date regue/Date received 2023-05-24
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