
1  A device for operating a Track Tension Wheel  1. Technical field 5 The
invention relates to devices for operating a track tension wheel on a
tracked vehicle, and relates more specifically to a device of the type that
comprises a tension wheel arm that has an axis of rotation at a first end,
around  which the arm can be pivoted in relation to the vehicle by means of
a first 10 drive device, which tension wheel arm carries the tension wheel
at its other  end, via a rocker arm that is mounted on the tension wheel
arm in such a way  that it can pivot around a spindle, and a second drive
device for changing the  distance between the central axis of the tension
wheel and the centre of  rotation of the tension wheel arm by pivoting the
rocker arm in relation to the 15 tension wheel arm, in order thereby to
adjust the tension of, or alternatively to  replace, the vehicle's drive
track that is running over the tension wheel, with  the first drive device
having a first end that engages with the tension wheel  arm at a distance
from the centre of rotation of the tension wheel arm in such a  way that it
can pivot, and a second end that is connected to a first fixing in 20 such
a way that it can pivot, while the second drive device has a first end that
is connected in such a way that it can pivot to a part that is connected to
the  rocker arm. 2. Background art  25 In order to change and optimize the
driving characteristics of a tracked vehicle  to suit the surface upon
which it is being driven, varying the vertical position  of the tension
wheel on the tracked vehicle between an upper position, in  which the
vehicle can be driven on a hard firm surface, and a lowered position, 30 in
which the vehicle can be driven on a soft yielding surface such as deep
snow, soft ground or marshland, has previously been proposed. At the same
time, it is desirable to keep the track tension somewhat lower when the
tension  wheel is raised, in order to have less wear on the track when
driving on a hard  surface, and to keep the track tension increased
somewhat when the tension 



35 wheel is lowered, in order to reduce the specific ground pressure when
driving  on a soft surface. 2  A device of essentially the type described
in the introduction that makes this  possible is already known through FR 1
401 309 (see Figures 6 and 7). This  device is not designed to be able to
achieve an automatic tensioning of the 5 drive track during the final phase
of the lowering of the tension wheel arm. As  a result of its design, the
operating device for the tension wheel is bulky and  can be easily damaged
by external objects. In addition, on this device, the  operating cylinder
for pivoting the tension wheel arm upwards and downwards  is permanently
attached to the vehicle in such a way that it does not allow 10 rapid
springing movements of the tension wheel arm, when, for example, the
tension wheel drives over a projecting object on the ground. In SE
0301046-9 (SE 525 073 C), a device is also known for operating a track
tension wheel on a tracked vehicle, which device has a tension wheel arm
that  15 can be adjusted telescopically in length, and achieves an
automatic lengthening of the arm when this is lowered, in order at the same
time to obtain a required  tensioning of the associated drive track that
runs around the tension wheel. The  tension wheel arm is operated by two
hydraulic cylinders that are mounted on  the vehicle itself in such a way
that they can pivot. As the hydraulic cylinders 20 are mounted on the
vehicle outside the actual tension wheel arm, the  mechanical connections
between the hydraulic cylinders and the arm and  between the hydraulic
cylinders and the eccentric mechanism can be exposed  to external forces,
in addition to which seals need to be arranged to protect the  cylinders
from the ingress of dirt. In addition, under certain circumstances, the 25
automatic lengthening of the arm when it is pivoted down can create too
strong  a tension in the drive track in a horizontal position of the arm.
In order to  enable there to be springing movements of the arm when driving
on uneven  surfaces, one of the two cylinders can act as a shock absorber,
by oil in the  cylinder being allowed to flow through an associated
regulator. 30 Disclosure of the invention 



A primary object of the present invention is to achieve an operating device
for  a track tension wheel on a tracked vehicle, where the operating device
is very  35 compact and makes it possible to incorporate the drive devices
(the hydraulic cylinders) in the tension wheel arm in a way that protects
them, with the 3  operating device, in addition, making possible an
automatic changing of the  distance between the centre of the tension wheel
and the centre of rotation of  the tension wheel arm during pivoting
upwards and downwards of the tension  wheel arm, only over a lower pivoting
range, while the distance between 5 centres remains essentially constant
over an upper pivoting range, while, at the  same time, it is possible to
prevent the drive track from being tensioned too  much in an essentially
horizontal position of the tension wheel arm. For this  purpose, the
operating device according to the invention has the characteristics  that
are described in Claim 1. 10 An additional object of the invention is to
achieve an operating device of the  type in question that enables there to
be a rapid inward and outward springing  movement of the tension wheel arm.
For this purpose, the first drive device for  pivoting the tension wheel
arm upwards or downwards, preferably a hydraulic 15 cylinder, can be urged
by a mechanical spring towards a first position in a non- rigid way, in
which position the tension wheel arm assumes a lowered  position, while the
first drive device can be moved in its entirety and in a  locked state
towards a position that is displaced backward in relation to the  first
position, against the action of the tensioning force of the spring. 20
Alternatively, the first drive device can be compressed in a non-rigid way
by  the action of a hydraulic or pneumatic spring unit, that comprises a
pressure  accumulator connected to the drive device. Additional
characteristics and specific components of the device according to  25 the
invention are described in the subsidiary claims and are apparent from the
following detailed description, with reference to the attached drawings.
Brief description of drawings 30 Figure 1 is a side view of a tension wheel
arm according to the invention in a fully  



lowered position and with the tension wheel projected maximally from the
centre of  rotation; Figure 2 is a side view of the tension wheel arm
according to the invention in a  35 middle position; 4  Figure 3 is a side
view of the tension wheel arm according to the invention in a fully  raised
position; Figure 4 is a perspective view of the tension wheel arm according
to the invention,  5 viewed from the inside of the arm; Figure 5 is a side
view of the tension wheel arm according to the invention in a  partially
sprung-inward position; 10 Figure 6 is a side view of the tension wheel arm
according to the invention in a  maximally sprung-inward position; Figure 7
is a side view of the tension wheel arm according to the invention in a
position in which the tension wheel is maximally retracted towards the
centre  15 of rotation of the tension wheel arm; and Figure 8 is a side
view of a tension wheel arm according to a second  embodiment of the
invention in a lowered position. 20 Modes for carrying out the invention A
tension wheel arm according to the invention is designated in general by 10
in the drawings. Such an arm 10 is mounted in such a way that it can pivot
around a centre of rotation 12 on each side of a rear part of a tracked
vehicle 25 (not shown) in order to tension an endless drive track on the
left and right sides  of the vehicle by means of a tension wheel (not
shown) mounted on the outer  end of the arm, and also to move the tension
wheel between a raised position  and a lowered position in the track
adjusting arrangement to obtain different  running characteristics for the
vehicle depending upon the surface on which  30 the vehicle is being
driven. Each tension wheel arm 10 comprises a tension wheel unit in the
form of a  rigid housing 14 that can house most of the components of the
tension wheel  arm 10. A hub part 16 of the housing 14 is mounted in such a
way that it can 35 pivot around the central axis 12 on a fixing designated
in general by 18, that is  



designed to be permanently attached to the respective side of the rear part
of 5  the tracked vehicle. At an outer end of the housing 14 (the arm 10),
there is a  rocker arm 20 (see Figure 4) that is mounted in such a way that
it can pivot  around an axis of rotation 22 through a spindle 24. On its
outer end, the rocker  arm 20 carries a tension wheel fixing 26 that can
rotate around an axis of 5 rotation 25, to which fixing a track tension
wheel (not shown) is mounted. In order to be able to adjust the tension of
the drive track while the vehicle is  stationary or during operation of the
vehicle, and to make it possible to replace  the drive track, it must be
possible to move the tension wheel in such a way 10 that the distance from
the centre of the tension wheel to the axis of rotation 12  of the arm 10
(the housing 14) can be adjusted. For this purpose, the tension  wheel arm
10 has a drive device mounted inside the housing 14 that acts in a  linear
direction, here in the form of a hydraulic cylinder 28 (below called the
"tensioning cylinder"), that has a piston rod 30 that is connected to a
crank 32 15 in such a way that it can pivot, which crank is in turn
connected to the rocker  arm 20 in such a way that it moves the rocker arm,
by means of the spindle 24  that can rotate around the axis of rotation 22.
The tensioning cylinder 28 is  attached at 34 to an outer end of a link arm
36 in such way that it can pivot, an  inner end of which link arm is
preferably mounted on the fixing 18 in such a 20 way that it can pivot
around the axis of rotation 12 of the arm 10. The link arm  36 is
preferably designed as two parallel link arms, that link the fixing 18 and
the cylinder fixing at 34. By activating the tensioning cylinder 28, the
piston  rod 30 can thus pivot the tension wheel mounted on the fixing 26,
via the crank  32 and the rocker arm 20, in a direction outwards away from
the axis of 25 rotation 12 of the arm 10 (Figure 1) to tension the drive
track, or in a direction  inwards towards the axis of rotation 12 (Figure
7) to reduce the tension in the  drive track or to enable the drive track
to be replaced. In addition, in order to be able to pivot the tension wheel
arm 10 around the  30 axis of rotation 12 between a lowered position
(Figure 1) and a raised position  (Figure 3) to suit the surface upon which
the vehicle is being driven, an  additional drive device that acts in a
linear direction in the form of a hydraulic  



cylinder 38 (below called a "pivoting cylinder") is arranged inside the
housing  14 of the arm 10. One end of the pivoting cylinder 38 is attached
at 40 to one 35 end of a link arm 42 in such a way that it can pivot, the
other end of the link  arm being attached to a torsion rod 44 in such a way
that it can pivot, the 6  opposite end 46 of the torsion rod (Figure 4)
being designed to be permanently  attached to the vehicle. This link arm 42
is also preferably designed as two  parallel link arms, that link the
cylinder fixing at 40 and the fixing 18. The  pivoting cylinder 38 has a
piston rod 48, the outer end of which engages, in 5 such a way that it can
pivot, with a part that is attached to the housing 14 at a  distance from
the axis of rotation 12 of the arm. This part can suitably consist  of a
spindle 24 that connects the crank 32 to the rocker arm 20 in such a way
that the crank moves the rocker arm. 10 As shown in Figure 1, on the inside
of the hub 16 of the housing 14 there is a  lug 50 that, in the fully
lowered position of the arm 10, is at a distance in the  peripheral
direction from a radially outer end of the link arm 36. When the  pivoting
cylinder 38 is activated in an initial upward rotation of the arm 10  from
the position in Figure 1, the piston rod 48 is retracted into the cylinder
38, 15 whereupon the lug 50 moves in a direction towards the outer end of
the link  ann 36. The tensioning cylinder 28 thereby rotates around the
point 34, while  at the same time it is kept inactivated, that is locked so
that the cylinder part 28  and the piston rod 30 do not move in relation to
each other, which, due to the  point of attachment 34 of the tensioning
cylinder 28 not lying at the centre of 20 rotation 12 of the arm, means
that the distance between the axis of rotation 12  of the arm 10 and the
central axis 25 of the tension wheel is decreased  somewhat, with the
result that a particular required reduction of the track  tension takes
place during this pivoting-upward phase. As a result of the lug 50  coming
into contact with the outer end of the link arm 36 (see Figure 2), the 25
whole tensioning cylinder 28 is caused to rotate around the axis of
rotation 12  of the link arm 36 and of the tension wheel arm 10, which
means that during  the continued upward rotation of the arm 10 to the upper
end position as  shown in Figure 3, the distance between the centre 25 of
the tension wheel and  



the centre of rotation 12 of the arm 10 is kept constant. Depending upon
the 30 position of the axis of rotation 12 of the arm 10 in relation to the
upper and  lower running parts of the vehicle's drive track, the tension of
the respective  drive tracks can be kept within the required values, when
the tension wheel  moves between its upper and lower end positions. 35 When
driving the tracked vehicle on a relatively soft surface, the track tension
wheel is set in its lower operating position according to Figure 1. In this
7  operating position, when the pivoting cylinder 38 and the tensioning
cylinder  28 are normally kept hydraulically locked, the pivoting cylinder
38 can be  pivoted around the centre of rotation of the torsion rod 44 via
the link arm 42  in order to allow rapid individual inward and outward
springing movements of 5 the tension wheel arm 10 when driving over uneven
ground or over projecting  objects. This is apparent by a comparison
between Figure 5, that shows a  partially sprung-inward position of the arm
10, and Figure 6 that shows a  maximally sprung-inward position. A
springing inward of the arm 10 thus  takes place against the action of the
spring tensioning force of the torsion rod 10 44 on the pivoting cylinder
38. This spring force is, however, sufficiently large  to enable the
pivoting cylinder 38 to remain essentially stationary in a retracted  end
position in the driving direction during a pivoting downward or upward of
the arm 10 as shown in Figures 1-3 and thereby to withstand the torque that
the  drive track exerts on the link arm 42 via the rocker arm 20, the
piston rod 48  15 and the cylinder 38. Due to the non-rigid attachment of
the pivoting cylinder 38 in relation to the  vehicle and the tension wheel
arm 10 by means of the torsion rod 44 and the  link arm 42, rapid inward
and outward springing movements of the arm 10 are 20 made possible. In
addition, the attachment of the tensioning cylinder 28 to the  link arm 36
and the central mounting of this in the fixing 18 on the arm 10 and  the
engagement between the lug 50 and the outer end of the link arm 36 that
brings about a rotation during a part of the pivoting movement of the arm
10  around the axis 12, result in both a constant distance and changes to
the 25 distance between the axis of rotation 12 of the arm and the central
axis 25 of  



the tension wheel in such a way that this distance between centres is
increased  during a later phase of the lowering movement or reduced during
an initial  phase of an upward pivoting movement of the tension wheel arm
10. By this  means, it is thus possible to achieve a required automatic
tensioning of the  30 vehicle's drive track during the later part of the
lowering of the arm 10. As an alternative solution for making possible
rapid inward and outward  springing movements of the tension wheel arm 10,
instead of the mechanical  tensioning by means of a torsion spring 44 or
the like, where the whole locked 35 pivoting cylinder 38, 48 is moved
forwards in the normal driving direction of  the vehicle by the action of
the pivoting link arm 42, the pivoting cylinder 38 8  can be constructed so
that it can be compressed in a non-rigid way, such as a  hydraulic or
pneumatic spring unit, that can comprise an arrangement with a
pressure-controlled overflow valve (not shown) in combination with a
hydraulic/pneumatic accumulator 52, as shown schematically in Figure 8. 5
Accordingly, the link arm 42 can be omitted and the pivoting cylinder 38,
48  can be attached to a stationary point on the fixing 18 in such a way
that it can  pivot. By means of the invention, a very compact design of the
tension wheel arm 10  10 is achieved, in which the drive devices or
operating cylinders 28, 30 and 38, 48  can be mounted inside the rigid
housing 14 of the arm 10 in such a way that  they are protected. Even
though the hydraulic cylinders 28 and 38 are shown in the described  15
embodiment as drive devices for changing the length and angular position of
the tension wheel arm 10, it is of course possible within the framework of
the  invention to utilize other linear or rotating drive devices to achieve
an  equivalent operating function. Examples of these can be pneumatic
cylinders,  ball screws, electrical or hydraulic motors with toothed wheel
gears or the like.  20 In addition, other mechanical spring devices can be
utilized instead of the  torsion rod 44 and the link arm 42 for tensioning
the pivoting cylinder 38  towards an end position, in which the tension
wheel arm 10 can pivot between  



a raised position and a lowered position by activation of the pivoting
cylinder 25 38. For example, a suitably designed compression spring could
be arranged to  act on the end of the pivoting cylinder 38 at 40 and
thereby have an equivalent  function to make possible rapid inward and
outward springing movements of  the tension wheel arm 10. 9  Claims 1.
Device for operating a track tension wheel on a tracked vehicle,
comprising a tension wheel arm (10) that has an axis of rotation (12) at a
first  5 end, around which the arm (10) can be pivoted in relation to the
vehicle by means of a first drive device (38, 48), and which tension wheel
arm carries the  tension wheel at its other end, via a rocker arm (20) that
is mounted on the  tension wheel arm (10) in such a way that it can pivot
around a spindle (24),  and a second drive device (28, 30) for changing the
distance between the 10 central axis (25) of the tension wheel and the
centre of rotation (12) of the  tension wheel arm by pivoting the rocker
arm (20) in relation to the tension  wheel arm (10), in order thereby to
adjust the tension of, or alternatively to  replace, the vehicle's drive
track that is running over the tension wheel, with  the first drive device
(38, 48) having a first end that engages with the tension 15 wheel arm (10)
at a distance from the centre of rotation (12) of the tension  wheel arm in
such a way that it can pivot, and a second end that is connected  to a
first fixing in such a way that it can pivot, while the second drive device
(28, 30) has a first end that is connected in such a way that it can pivot
to a part  (32) that is connected to the rocker arm (20), characterized in
that the other 20 end of the second drive device (28, 30) is connected (at
34) to a first pivoting  link arm (36) in such a way that it can pivot,
which pivot arm has a first end  that is connected to a second fixing (18)
in such a way that it can pivot, which  fixing is designed to be attached
to the vehicle; in that the first link arm (36) is  arranged, in a first
position of this, to make contact with a retainer at the 25 second fixing
(18), in order to allow the second drive device (28, 30) to pivot  around
its connection (at 34) to the first link arm (36) in a first phase of the
pivoting or springing upward movement of the tension wheel arm (10) from a



fully lowered position and in that a lug (50) on the tension wheel arm (10)
is  arranged to engage with the first link arm (36) in a second continued
phase of 30 the pivoting or springing upward movement of the tension wheel
arm, to cause  the second drive device (28, 30) to pivot around the
connection (at 12) of the  first link arm (36) to the second fixing (18)
during the continued pivoting or  springing upward movement of the tension
wheel arm (10). 10  2. Device according to Claim 1, characterized in that
the first end of  the first link arm (36) is connected to the second fixing
(18) at the axis of  rotation (12) of the tension wheel arm (10) in such a
way that it can pivot. 5 3. Device according to Claim 2, characterized in
that the second fixing  (18) is located inside a hub part (16) of the
tension wheel arm (10). 4. Device according to any one of Claims 1-3,
characterized in that the  first end of the second drive device (28, 30) is
connected to a crank (32) in  10 such a way that it can pivot, which crank
is rigidly connected to the spindle  (24) that carries the rocker arm (20).
5. Device according to any one of Claims 1-4, characterized in that the
first drive device (38, 48) is arranged to allow an inward and outward  15
springing movement of the tension wheel arm (10). 6. Device according to
Claim 5, characterized in that the first drive  device (38, 48) is urged by
a mechanical spring (44) towards a first position in  a non-rigid way, in
which position the tension wheel arm (10) assumes a 20 lowered position,
and in that the first drive device (38, 48) can be moved in its  entirety
and in a locked state towards a position that is displaced backward in
relation to the first position, against the action of the tensioning force
of the  spring (44). 25 7. Device according to Claim 6, characterized in
that the second end  of the first drive device (38, 48) is connected to the
first fixing through a  second pivoting link arm (42) in such a way that it
can pivot. 8. Device according to Claim 7, characterized in that the second
link  30 arm (42) has a first end that is connected (at 40) to the second
end of the first  drive device (38, 48) in such a way that it can pivot,
and a second end that is  



connected to the first fixing in such a way that it can pivot. 9. Device
according to Claim 8, characterized in that the mechanical  35 spring
consists of a torsion rod (44) connected to the second end of the second 11
link arm (42), which torsion rod is arranged to be attached to a fixing on
the  vehicle. 10. Device according to any one of Claims 7-9, characterized
in that the  5 second link arm (42) is designed in such a way that its two
ends are located at  essentially diametrically opposite sides of the axis
of rotation (12) of the  tension wheel arm (10). 11. Device according to
any one of Claims 1-10, characterized in that  10 the first and second
drive devices (38, 48 and 28, 30) consist of hydraulic  compression
cylinders. 12. Device according to Claim 11 in combination with Claim 5,
characterized in that the first drive device (38, 48) can be compressed in
a non- 15 rigid way by the action of a hydraulic or pneumatic spring unit,
that comprises  a pressure accumulator (52) connected to the drive device
(38, 48). 13. Device according to any one of Claims 1-12, characterized in
that  the first end of the first drive device (38, 48) is connected to the
spindle (24) in  20 such a way that it can pivot. 14. Device according to
any one of Claims 1-13, characterized in that  the tension wheel arm (10)
is designed with a self-supporting housing (14) in  which the first and the
second drive devices (38, 48 and 28, 30) are contained  25 and arranged
essentially overlapping each other. 


