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(54) SUPPORT ARM, LOAD BUNK AND VEHICLE WITH A SUPPORT ARM

(57) Support arm (14) for a loading bunk (12) of a
transport vehicle (10), having a horizontal (16) and a ver-
tical section (18), each section comprising an inner (20)
and outer segment (22), which are telescopically con-
nected to each other, so that the length of the vertical
(18) and horizontal sections (16) is variable, each section
further comprising an inner hydraulic actuator (24) with

at least one hydraulic pressure chamber (26), connected
to the segments of the horizontal (16) and vertical sec-
tions (18), so that movement of the hydraulic actuators
(24) changes the lengths of the vertical (18) and horizon-
tal sections (16) respectively, the vertical section (18)
being fixedly connected to the horizontal section (16) on
one end of the inner (20) or outer segment (22).
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Description

[0001] The present invention concerns a support arm,
preferably for a load bunk of a vehicle for transporting
goods.
[0002] Vehicles for transporting goods are supplied
with a load bunk, where especially bulk goods can be
stored safely for transport. A typical example is a vehicle
for transporting logs such as trucks or forwarder forestry
vehicles.
[0003] Such a load bunk usually comprises support
arms, which surround the load bunk and create a load
space where the logs are stored or placed for transport.
[0004] A common need is to adapt the load bunk to
different logs sizes and thus different space requirements
of load space. In addition, there is a requirement to adapt
the load bunk to a changing number of logs.
[0005] It is therefore common to provide the support
arms of the load bunk with extendable support arms so
that the size of the load space is adaptable. Yet, current
solutions require adjustments of the load bunk before
any logs are placed inside the load space. The extend-
able support arms must undergo a sliding movement, so
that dirt and wear of the parts further hinders a convenient
and easy use of the support arms for personal during the
manual adjustment of the support arms. Further, current
solutions provided with hydraulically adjustable support
arms are fixed to their position if the main power source
fails.
[0006] It is an object of the present invention to supply
a support arm, which overcomes the above limitations.
The object is solved by the invention according to claim 1.
[0007] Proposed is a support arm (14) for a loading
bunk (12) of a vehicle (10), which has a horizontal and a
vertical section, wherein each section comprises an inner
and outer segment, which are telescopically connected
to each other, so that the length of the vertical (18) and
horizontal sections is variable, each section further com-
prises an inner hydraulic actuator with at least one hy-
draulic pressure chamber and which is connected to the
segments of the horizontal and vertical sections, so that
movement of the hydraulic actuators changes the lengths
of the vertical and horizontal sections respectively, the
vertical section is fixedly connected to the horizontal sec-
tion on one end of the inner or outer segment, with one
end of the hydraulic actuators being fixed in the connect-
ed segments of the vertical and horizontal sections, a
hydraulic line connecting the hydraulic pressure chamber
of the horizontal and vertical hydraulic actuator, so that
the hydraulic line remains in a fixed position in the con-
nected segments, when the horizontal and/or the vertical
hydraulic actuator (24) is actuated.
[0008] The support arm can be extended without rel-
ative movement of the hydraulic line for the hydraulic
actuator. As hydraulic lines are subject to high pressures
and a wide temperature range the avoidance of additional
wear and tear on the outside surface increases the life-
time and reduces maintenance intervals.

[0009] In another embodiment the support arm retracts
the vertical hydraulic actuator when the hydraulic pres-
sure chamber is under hydraulic pressure and flow.
[0010] The arrangement of the hydraulic actuator act-
ing in the retracting direction ensures that in case of a
hydraulic power loss the vertical section will not retract
any further and support a safe state until the load space
has been emptied and maintenance is possible.
[0011] In a further embodiment the vertical section is
preloaded by a spring in the extending direction.
[0012] The hydraulic actuator will extend in the event
of a hydraulic power loss. This ensures maximal load
capacity and the operation can continue even in the event
of a failure of the hydraulic actuator. Additionally any load
already inside the load space can be safely kept in a state.
[0013] In another embodiment the spring is inside the
hydraulic actuator.
[0014] The spring can be kept away from outside in-
fluences such as coming in touch with the loading good
or weather elements, so that accidental damage to the
spring is prevented which further increases the safety
margin in case of a hydraulic power loss.
[0015] In a further embodiment the spring is preloading
the segments against each other.
[0016] The spring can thus act on the segments and
extend these even if the hydraulic actuator comes loose
or breaks away. This further increases the safety margin
of the support arms in case of hydraulic power loss.
[0017] Another invention describes a loading bunk of
a vehicle, having at least one support arm, which com-
prises a horizontal and a vertical section, each section
comprising an inner and outer segment, which are tele-
scopically connected to each other, so that the length of
the vertical and horizontal sections is variable, each sec-
tion further comprising an inner hydraulic actuator with
at least one hydraulic pressure chamber, connected to
the segments of the horizontal and vertical sections, so
that movement of the hydraulic actuators changes the
lengths of the vertical and horizontal sections respective-
ly, the vertical section being fixedly connected to the hor-
izontal section on one end of the inner or outer segment,
with one end of the hydraulic actuators being fixed in the
connected segments of the vertical and horizontal sec-
tions, a hydraulic line connecting the hydraulic pressure
chamber of the horizontal and vertical hydraulic actuator,
so that the hydraulic line remains in a fixed position in
the connected segments, when the horizontal and/or the
vertical hydraulic actuator is actuated.
[0018] The loading bunk and the loading space can be
extended without relative movement of the hydraulic line
for the hydraulic actuator. As hydraulic lines are subject
to high pressures and a wide temperature range the
avoidance of additional wear and tear on the outside sur-
face increases the lifetime and reduces maintenance in-
tervals.
[0019] In another embodiment the load volume of the
loading bunk is adaptable by actuating the vertical and/or
horizontal hydraulic actuator.
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[0020] This enables the load space to be extended in
the horizontal as well as in the vertical direction. This
allows to use the loading bunk for a wide range of loading
material such as log, which may have different diameters.
[0021] Another invention describes a vehicle, adapted
to transport logs, with a loading bunk having at least one
support arm comprising a horizontal and a vertical sec-
tion, each section comprising an inner and outer seg-
ment, which are telescopically connected to each other,
so that the length of the vertical and horizontal sections
is variable, each section further comprising an inner hy-
draulic actuator with at least one hydraulic pressure
chamber, connected to the segments of the horizontal
and vertical sections, so that movement of the hydraulic
actuators changes the lengths of the vertical and hori-
zontal sections respectively, the vertical section being
fixedly connected to the horizontal section on one end of
the inner or outer segment, with one end of the hydraulic
actuators being fixed in the connected segments of the
vertical and horizontal sections, a hydraulic line connect-
ing the hydraulic pressure chamber of the horizontal and
vertical hydraulic actuator, so that the hydraulic line re-
mains in a fixed position in the connected segments,
when the horizontal and/or the vertical hydraulic actuator
is actuated.
[0022] The loading bunk and the loading space can be
extended without relative movement of the hydraulic line
for the hydraulic actuator. As hydraulic lines are subject
to high pressures and a wide temperature range the
avoidance of additional wear and tear on the outside sur-
face increases the lifetime and reduces maintenance in-
tervals. The vehicle can be used with varying size of the
transporting good or with a varying amount.
[0023] Further aspects of the invention are described
in the following figures, wherein

Figure 1 describes a forestry vehicle with a loading
bunk;
Figure 2 depicts a part of the loading bunk;
Figure 3 shows a rear part of the forestry vehicle
having the loading bunk;
Figure 4 describes an embodiment of the support
arms;
Figure 5 depicts another embodiment of the support
arms;
Figure 6 shows a further embodiment of the support
arms.

[0024] Figure 1 describes a forestry vehicle 10 with a
loading bunk 12. The forestry vehicle 10 is a forwarder,
used to transport logs. A front part of the vehicle 10 com-
prises an operator cabin and a power source, mostly in
the form of a combustion engine. A rear part of the vehicle
10 is connected to the front part by a joint and comprises
the load bunk 12. The vehicle 10 as shown has a double
bogie axle on the front and on the rear part. It may also
have more or less wheels for each bogie or have more
bogies overall.

[0025] On the rear part the vehicle 10 comprises a
crane to lift and load or unload logs into or from the loading
bunk 12. In a further variant, the crane may also be
mounted on the front part of the vehicle 10. The loading
bunk 12 extends in the longitudinal direction of the vehicle
or in the front back direction. Support arms 14 are pro-
vided and are positioned at the left and right side of the
loading bunk 12 in the longitudinal direction of the vehicle
10. The support arms 14 enclose the loading bunk 12
and secure the logs from falling off the vehicle 10. The
power source usually is providing power to a hydraulic
pump which in turn is used to power hydraulic circuits
with which the crane and the wheel motors and various
other hydraulic applications are driven.
[0026] The number of support arms 14 may vary. Usu-
ally these are paired and a left and right support arm 14
are mounted to a frame, which is enclosing the load bunk
12 on a bottom side.
[0027] Figure 2 depicts a view in the left-right direction
of a vehicle 10 of the load bunk 12. The support arms 14
are mounted to a frame part in the center area of the load
bunk 12. A support arm 14 usually comprises a horizontal
16 and vertical section 18. The vertical section 18 is nor-
mally mounted at an end of the horizontal section 16.
Each section can have an inner and an outer segment
20, 22. The inner segment 20 is held in a movable state
inside the outer segment 22, so that the inner segment
20 can be moved and held in place in relation to the outer
segment 22. The inner segment 20 enables the extension
of the support arm 14 to a decided length and can be
held in that manner either by hydraulic force or by me-
chanical force.
[0028] In Figure 2 it is shown how the support arms 14
are connected with a center part to form the loading bunk
12. The loading bunk 12 and the support arms 14 are
extendable in the horizontal as well as in the vertical di-
rection by relative movement of the inner segments 20
in relation to the outer segments 22 in both the horizontal
and the vertical sections 16, 18. The loading bunk 12 can
therefore be adapted in the horizontal and vertical direc-
tion depending on the log diameter, the log numbers, the
log quality or other sorting adjectives. A plurality of the
construction shown in Figure 2 can be arranged on the
chassis of the vehicle 10 to build the load space and the
loading bunk 12. The center part can be level with the
horizontal sections 16 of the support arms 14 or, as
shown, have a lowered center part to further expand the
loading volume.
[0029] In Figure 3 a setup of the loading bunk 12 is
shown. It comprises multiple instances of support arms
14 on the left and right side of the loading bunk 12 con-
nected to a center part and being further connected to
the chassis of the vehicle 10. The vertical sections 18 of
the support arms 14 constitute an outer end of the loading
bunk 12. If the load space is insufficient, the operator
may extend the vertical and/or horizontal sections 16, 18.
[0030] Figure 4 depicts a setup of a support arm 14.
The horizontal section 16 is directly connected to the
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center part with its outer segment 22. The inner segment
20 is inserted slidably into the outer segment 22, so that
a relative sliding movement of the inner segment 20 ex-
tends or reduces the length of the horizontal section 16
of the support arm 14. The inner and outer segments 20,
22 may have an end stop, so that the inner and outer
segments are held at a final position where extension is
no longer possible.
[0031] A hydraulic actuator 24 is fixed to the inner seg-
ment 20 of the horizontal section 16 and to the center
part of the loading bunk 12, so that when the hydraulic
actuator 24 is extended the inner segment 20 is pushed
outwards of the outer segment 22 and the horizontal sec-
tion 16 is extended. The hydraulic actuator 24 in the hor-
izontal section 16 can be a single or double acting hy-
draulic actuator.
[0032] One end of the inner segment 20 of the hori-
zontal section 16 is connected to the outer segment 22
of the vertical section 18. The vertical section 18 further
comprises an inner segment 20 which is slidably held
inside the outer segment 22. Inside the vertical section
18 may also be provided a hydraulic actuator 24, which
is fixed with one end to the inner segment 20 and with
the other end to the outer segment 22 of the vertical sec-
tion 18. A spring 30 is provided inside the hydraulic ac-
tuator 24 so that when the hydraulic actuator 24 has no
hydraulic pressure the hydraulic actuator 24 is extended
by the spring force as well as the vertical section 18. In
case of a hydraulic failure the vertical section 18 will thus
be extended by mechanical spring force to ensure safety
and keeping the loaded logs securely inside the loading
bunk 12. In the embodiment of Figure 4, the cylinder
space as the hydraulic pressure chamber 26 of the hy-
draulic actuator 24 comprises the spring and the rod side
of the hydraulic actuator acts against the spring force.
[0033] Between the horizontal and vertical sections a
hydraulic line 28 is connected, so that the cylinder space
of the hydraulic actuator 24 of the horizontal section 16
is hydraulically connected to the rod space of the hydrau-
lic actuator 24 of the vertical section 18. Further a sepa-
rate hydraulic connection is provided to the rod space of
the hydraulic actuator of the horizontal section 16.
[0034] When the horizontal section 16 is actuated
and/or the vertical section 18 is actuated, the hydraulic
line connection undergoes no relative movement. The
hydraulic connection can be securely fixed inside the sec-
tions 16, 18 and the hydraulic flow is kept at the same
level. Further, any wear is omitted. Also, actuation of the
horizontal and vertical sections can be separated.
[0035] Figure 5 shows a different setup of the spring
in the vertical section 18 and the hydraulic actuator. The
setup of the horizontal section 16 corresponds to that of
Figure 4. The spring is provided on the outside of the
hydraulic actuator 24 and is preloading the inner segment
20 against the outer segment 22. In consequence the
rod space of the hydraulic actuator 24 is acting against
the spring force and retracts the inner segment 20 into
the outer segment 22 of the vertical section 18. When no

hydraulic pressure is applied, the hydraulic actuator 24
will be extended by the spring force. Due to the different
arrangement of the spring 30, the hydraulic line 28 is
extended to be connected to the rod space of the hydrau-
lic actuator 24. In this setup the hydraulic line 28 is also
safely placed avoiding any movement during the actua-
tion.
[0036] In Figure 6 the hydraulic actuator 24 of the ver-
tical section 18 is oriented in the opposite way of Figure
4. The cylinder end of the hydraulic actuator 24 in the
vertical section 18 is connected and provided in the outer
segment 22 while the rod end is provided and connected
to the inner segment 20. A hydraulic line 28 is connected
to the rod space being the hydraulic pressure chamber
26. The cylinder chamber of the actuator houses a spring
24 which acts against the hydraulic pressure chamber
26. The hydraulic line 28 connected to the hydraulic ac-
tuator 24 of te vertical section 18 is fixed inside the sup-
port arm 14 and remains fixedly in place so that the move-
ment of the support arm 14 is having no effect on the
hydraulic connection and wear is omitted.

Claims

1. Support arm (14) for a loading bunk (12) of a vehicle
(10),
having a horizontal (16) and a vertical section (18),
each section comprising an inner (20) and outer seg-
ment (22), which are telescopically connected to
each other, so that the length of the vertical (18) and
horizontal sections (16) is variable,
each section further comprising an inner hydraulic
actuator (24) with at least one hydraulic pressure
chamber (26),
connected to the segments of the horizontal (16) and
vertical sections (18), so that movement of the hy-
draulic actuators (24) changes the lengths of the ver-
tical (18) and horizontal (16) sections respectively,
the vertical section (18) being fixedly connected to
the horizontal section (16) on one end of the inner
(20) or outer segment (22),
with one end of the hydraulic actuators (24) being
fixed in the connected segments of the vertical (18)
and horizontal sections (16),
a hydraulic line (28) connecting the hydraulic pres-
sure chamber (26) of the horizontal and vertical hy-
draulic actuator (24),
so that the hydraulic line (28) remains in a fixed po-
sition in the connected segments, when the horizon-
tal and/or the vertical hydraulic actuator (24) is ac-
tuated.

2. Support arm (14) according to claim 1
the vertical hydraulic actuator (24) retracts when the
hydraulic pressure chamber (26) is under hydraulic
pressure and flow.
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3. Support arm (14) according to any of the previous
claims, wherein the vertical section (18) is preloaded
by a spring (30) in the extending direction.

4. Support arm (14) according to any of the previous
claims, wherein the spring (30) is inside the hydraulic
actuator (24).

5. Support arm (14) according to claims 1 to 3, wherein
the spring (30) is preloading the segments against
each other.

6. Loading bunk (12) of a vehicle (10),
having at least one support arm (14), which compris-
es
a horizontal (16) and a vertical section (18),
each section comprising an inner (20) and outer seg-
ment (22), which are telescopically connected to
each other, so that the length of the vertical (18) and
horizontal sections (16) is variable,
each section further comprising an inner hydraulic
actuator (24) with at least one hydraulic pressure
chamber (26),
connected to the segments of the horizontal (16) and
vertical sections (18), so that movement of the hy-
draulic actuators (24) changes the lengths of the ver-
tical (18) and horizontal sections (16) respectively,
the vertical section (18) being fixedly connected to
the horizontal section (16) on one end of the inner
(20) or outer segment (22),
with one end of the hydraulic actuators (24) being
fixed in the connected segments of the vertical (18)
and horizontal sections (16),
a hydraulic line (28) connecting the hydraulic pres-
sure chamber (26) of the horizontal and vertical hy-
draulic actuator (24),
so that the hydraulic line (28) remains in a fixed po-
sition in the connected segments, when the horizon-
tal and/or the vertical hydraulic actuator (24) is ac-
tuated.

7. Loading bunk (12) according to claim 6, wherein the
load volume of the loading bunk (12) is adaptable by
actuating the vertical and/or horizontal hydraulic ac-
tuator (24).

8. Vehicle (10), adapted to transport logs, with a loading
bunk (12) having at least one support arm (14) com-
prising
a horizontal (16) and a vertical section (18),
each section comprising an inner (20) and outer seg-
ment (22), which are telescopically connected to
each other, so that the length of the vertical (18) and
horizontal sections (16) is variable,
each section further comprising an inner hydraulic
actuator (24) with at least one hydraulic pressure
chamber (26),
connected to the segments of the horizontal (16) and

vertical sections (18), so that movement of the hy-
draulic actuators (24) changes the lengths of the ver-
tical (18) and horizontal sections (16) respectively,
the vertical section (18) being fixedly connected to
the horizontal section (16) on one end of the inner
(20) or outer segment (22),
with one end of the hydraulic actuators (24) being
fixed in the connected segments of the vertical (18)
and horizontal sections (16),
a hydraulic line (28) connecting the hydraulic pres-
sure chamber (26) of the horizontal and vertical hy-
draulic actuator (24),
so that the hydraulic line (28) remains in a fixed po-
sition in the connected segments, when the horizon-
tal and/or the vertical hydraulic actuator (24) is ac-
tuated.
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