DEVI CE FOR MANCEUVRI NG A TENSI ON WHEEL OF A TRACKED VEHI CLE Techni cal
field The present invention relates to a device for nmanoeuvring a tension
wheel in a chassis of a tracked vehicle, in which the tension wheel is
rotatably nmounted on a free end of a telescopic rocker arm nounted

pi votably about a transverse axis in the vehicle, the rocker arm on the
one hand, being able to be | engthened. and shortened by neans of a first
drive nechani sm and, on the other hand; being able to be sw velled about

the transverse axis by j e jsmfor the purpose
of raising and | oweri rlljm %&wmlwdpﬁ gg&%&?ﬂl n order to adapt and
optim ze the runni ng char AHESAL OF & TRMCKED VEEKICA.Evehicl e to the surface
on which it is driven, it has previously been proposed (see, for exanple,
SE 468 939 B) .to_vary_the vertical position of the tension wheel of the
tracked vérrBrEcpdt fd8hdan upper position, when the vehicle is being
driven on a hard surface offering firm support, and a | owered position,
when t he hicle is bein driven on a soft surface offering weak support,
such as §§8p PERGWD FardbiE i it T 3iethptc AR PREISENE A MANqUYIsng

desi r abl eat otdesjpon hehtrackin emsi oha seohewaoat éOWBﬁMM@ﬁF véhﬁcl@nﬁﬁﬁm whee
is raised S r | track I en travellin a har
surface, gﬁgcﬁot&geggg%gontgggﬁltg%sfgﬁgggggh QPUH%S ean%b%QFﬁeeP
wheel is ©foweretebdserrio rthsr t hemspoeithiedgrpimdt ppkgs e uther

transverse axis in the vehicle, the rocker arm, on the one

si on

hand, being able to be lengthened and shortened by means
of a first drive mechanism and, on the other hand, being
able to be swivelled about the transverse axis by means of
a second drive mechanism for the purpose of raising and

lowering the tension wheel.

Prior art

In order to adapt and optimize the running characteristics
of a tracked vehicle to the surface on which it is driven,
it has previously been proposed (see, for example, SE 468
939 B) to vary the vertical position of the tension wheel
of the tracked vehicle between an upper position, when the
vehicle is being driven on a hard surface offering firm
support, and a lowered position, when the vehicle is being
driven on a soft surface offering weak support, such as
deep snow, arable land or swamp. At the same time, it is
desirable to keep the track tension somewhat lower when
the tension wheel is raised so as to suffer less track
wear when travelling on a hard surface, and to keep the
track tension somewhat higher when the tension wheel is
lowered so as to reduce the specific ground pressure when
travelling on a soft surface. In the case of the device
according to SE 468 939 B, two coupled-together hydraulic
cylinders are used for this purpose, in which a first of
the cylinders forms a telescopic rocker arm for the



travelling on a soft surface. In the case of the device according to SE
468 939 B, two coupl ed-together hydraulic cylinders are used for this
purpose, in which a first of the cylinders forns a tel escopic rocker arm -
for the -2 tension wheel and the second forns a manoeuvring cylinder for
swvelling the first cylinder. The first cylinder is pivotably nounted at
a point which lies closer to the |ower than to the upper running part of
the crawler track of the vehicle, neahing that the tension wheel, when the

first cyli L LS ivelle own { tically stretches the .craw er
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runni ng pahescobwiibhe track. sbmewhhts purpose, the device according to the
invention, as referred to in the introduction, is characterized in that
the first drive nechanismis designed to be able to rotate a sleeve

rot at abl eS¥BBaryt A€ thandpeentieris in a hub part of an inner part of the
rocker arm which sl eeve

It is an object of the present invention to produce a
device for manoeuvring a tension wheel in a chassis of a
tracked vehicle, in which the rocker arm supporting the
tension wheel can be lengthened or shortened at the same
time as being swivelled downward or upward, respectively,
by means of a single drive mechanism, the tension wheel
being able to be made to automatically tension the track
when the rocker arm is swivelled down, without the centre
of swivel of the arm needing to be situated asymmetrically

between the upper and lower running parts of the track.

For this purpose, the device according to the invention,
as referred to in the introduction, is characterized in
that the first drive mechanism is designed to be able to
rotate a sleeve rotatable about the transverse axis in a
hub part of an inner part of the rocker arm, which sleeve
has an eccentrically mounted crank pin which is hinge-
connected to an outer part of the rocker arm for the
purpose of displacing the latter relative to the inner arm
part, in the event of a mutual rotation motion between the
sleeve and the hub part of the inner rocker arm part, in
such a way that the rocker arm is lengthened upon a
downward swivel motion of the arm and the tension wheel by

courtesy of the second drive mechanism.



has an eccentrically nounted crank pin which is hinge- connected to an
outer part of the rocker armfor the purpose of displacing the latter
relative to the inner arm part, in the event of a nutual rotation notion
between the sleeve and the hub part of the inner rocker armpart, in such
a way that the rocker armis | engthened upon a downward sw vel notion of
the arm and the tension wheel by courtesy of the second drive nechani sm
Further distinctive features of the deVice according to the invention are

specifiedd f i 0g. conti patent clains. The inventiqn is
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Bri ef desdéfieptivrentiemeadeawirresified in sthke sifdé leiwéngofcenttionsion wheel
station ipattket @akmRQrtion of a chassis of a tracked vehicle, in which a
tel escopi c, tension-wheel -supporting rocker arm assunes a sw vell ed-up,

w thdrawn position; Fig. 2 is a viewsimlar to Fig. 1, but show ng the
rocker arhei nimveaw @l | ed- dewtripe] echedRegic aet i 0. b31bs ant@xpl oded
view in p§r§%%%tive ofgkhe rgégséd grn1according to the invention; and Fig.

0

4 is a plARVIeW st “Ph& FedP T8¥tPdEked vehicle having a tension

wheel station according to Figs. 1 and 2 on each side of the vehicle.
Det ai | ed gggggingggiggignpggfgﬁéegrggygggnent In Figs. 1 and 2, a tension

wheel station on a rear portion of a tracked vehicle is denoted by 10. The
t ensi on
Fig. 1 is a side view of a tension wheel station in the

rear portion of a chassis of a tracked vehicle, in which a
telescopic, tension-wheel-supporting rocker arm assumes a

swivelled-up, withdrawn position;

Fig. 2 is a view similar to Fig. 1, but showing the rocker

arm in a swivelled-down, projected position;

Fig. 3 is an exploded view in perspective of the rocker

arm according to the invention; and

Fig. 4 is a plan view of the rear part of a tracked
vehicle having a tension wheel station according to Figs.

1l and 2 on each side of the vehicle.
Detailed description of a preferred embodiment

In Figs. 1 and 2, a tension wheel station on a rear
portion of a tracked vehicle is denoted by 10. The tension
wheel station 10 comprises a telescopic rocker arm 12,
which is pivotably mounted about a transverse axis 14 in a
frame or a rigid hull 16 of the vehicle. The rocker arm 12
has an inner arm part 18 having a hub portion 20 (Fig. 3),
which is rotatably mounted in the hull 16, and an outer
arm part 22 mounted displaceably in the inner part 18. The

outer arm part 22 supports on its outer end an axle



wheel station 10 conprises a telescopic rocker arm 12, which is pivotably
nmount ed about a transverse axis 14 in a frame or a rigid hull 16 of the
vehicle. The rocker arm 12 has an inner armpart 18 having a hub portion
20 (Fig. 3), which is rotatably nmounted in the hull 16, and an outer arm
part 22 mounted displaceably in the inner part 18. The outer armpart 22
supports on its outer end an axle journpal 24 (Fig. 3) for a tension whee
hub 26, in which a track tension mhee (not shown) can be nmounted. As can

be seen i [ 34t hesr0c n _gbl on crpss sectio in t he
verti cal Qlo:ﬁéf%ltallor%f 3? |g(r)10k32ase qug 031 |W§l O‘Legns%f vé(;?s pﬁ%né‘

conpri ses t&acdneenséepnebecag (ned 280th|§hnlbefm9uened in a rear portion
30 of the axle journal 24 with the aid of a |ocking plate 32. A guide rod
34 situated above the conpecting rod 28 is |ikew se fastened in the
portion 30S0fCAhed%ET otht natd 243 byhRedRSker fRE IlgcKiaty 3t RRLBE The
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extend through respective ducts 36, 38 in the frame part
40 of the outer arm part 22 and slidably through
corresponding ducts 42, 44 in a frame part 46 of the inner
arm part 18. The lower connecting rod 28 has, on its inner
end, a lug 48, in which a link 50 is hinge-fastened. The
other, inner end of the link 50 is hinge-connected to an
eccentric pin 52, directed parallel with the transverse
axis 14, on a sleeve 54 rotatable in the hub portion 20.
The hub portion 20 is, in turn, rotatably mounted in a
housing 56 mounted in a rotationally secure manner in the
frame 16. Connected in a rotationally secure manner to the
sleeve 54 is a lever arm 58. A piston rod 60 (Figs. 1 and
2) of a first hydraulic cylinder 62 is hinge-connected to
the lever arm 58 so as, when the piston rod 60 is thrust
into the cylinder 62, to rotate the eccentric sleeve 54 in
the hub portion 20 and hence displace the outer arm part
22 into the inner arm part 18 through the agency of the
lower connecting rod 28. The cylinder 62 is hinge-fastened
in a hull-fixed part of the vehicle by way of a pivot pin
66. Correspondingly, the outer arm part 22 can be
retracted from the inner arm part 18 when the piston rod
60 is retracted from the cylinder 62, in order thereby to
produce an extension of the rocker arm and hence a
stretching of a crawler track (not shown) of the vehicle,

running around the tension wheel (likewise not shown).



sleeve 54 is a lever arm58. A piston rod 60 (Figs. 1 and 2) of a first
hydraul ic cylinder 62 is hinge-connected to the |lever arm58 so as, when
the piston rod 60 is thrust into the cylinder 62, to rotate the eccentric
sleeve 54 in the hub portion 20 and hence displace the outer armpart 22
into the inner armpart 18 through the agency of the |ower connecting rod
28. The cylinder 62 is hinge-fastened .in a hull-fixed part of the vehicle
by way of a pivot pin 66. Correspond" Rg‘l y, the outer arm part 22 can bed
retractedfr ar en e piston.r 0.is ret acte
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forma shokasorb to allow spring deflection ndtions
C ? to Be sw?velledpdowg position shown in Fig. 2.

The upper, second hydraulic cylinder 64 is configured so
as, when the rocker arm 12 is swivelled down (Fig. 2), to
form a shock absorber to allow spring deflection motions
of the tension wheel, the o0il in the cylinder 64 being
able to be allowed to flow through a constriction (not
shown) and, at high inward deflection or outward
deflection velocity, also through a pressure limiter (not
shown). In a swivelled-up position of the rocker arm 12
(Fig. 1), the c¢ylinder 64, on the other hand, is
hydraulically locked so as to prohibit any swivel motion
of the rocker arm 12.

As can be seen from the plan view in Fig. 4, a tension
wheel station 10 is disposed on each side of the rear
portion of the tracked vehicle. Each rocker arm 12 is
further sprung by means of a respective torsion bar 72,
74, one end of which is fastened in an anchor 76 (Fig. 3)
in the one tension wheel station 10 and the other end of
which is connected to the opposite side of the hull 16 by
an anchor 78 1in the opposing tension wheel station 10
(Fig. 3). The torsion bars 72, 74 are rotated fully one
degree 1in relation to the transverse direction of the

vehicle to prevent them from colliding with each other.



of the tension wheel, the oil in the cylinder 64 being able to be all owed
to flow through a constriction (not shown) and, at high inward defl ection
or outward deflection velocity, also through a pressure limter (not
shown) . In a swivelled-up position of the rocker arm12 (Fig. 1), the
cylinder 64, on the other hand, is hydraulically |ocked so as to prohibit
any swivel notion of the rocker arntlg As can be seen fromthe plan view
in Fig. 4, a tension wheel station 1I0"i's di sposed on each ﬁlde of the rear
ortion o acked vehicle. Each rocker_arm 12 further rung
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station 16"8¥8'a plurality of trailing wheel units, one trailing wheel
unit 80 of which is shown in Figs. 1, 2 and 4. A supporting wheel 82 is
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make it easier for a crawler track to be slipped on and
taken off. Further, the track tension can be base-set to a
desired value with the aid of the cylinder 62. After this,
the cylinder 62 1is 1locked in its position. With the
hydraulic cylinder 64, the position of the rocker arm 12
and of the tension wheel is reset to either a swivelled-up
position for best driving and track wear behaviour when
travelling on a firm surface, or a swivelled-down position
for optimal handling on a soft surface, such as snow,
swamps and the like. In the latter case, the rotation of
the hub portion 20 relative to the stationary eccentric
sleeve 54 when the rocker arm 12 is swivelled down gives
rise to an automatic extension of the rocker arm 12, which
ensures that the track can receive a certain increased
tension which is desirable to reduce the specific ground
pressure when travelling on the soft surface. No separate
action for adjusting the track tension is therefore
necessary when altering the position of the tension wheel

between its high and low position.

Even though, in the described embodiment, hydraulic
cylinders 62 and 64 have been shown as the drive
mechanisms for influencing the length and angular position
of the rocker arm 12, it is possible, of course, within
the scope of the inventive concept, to utilize other
linear or rotary drive mechanisms to produce an equivalent

manoeuvring function. For example, pneumatic cylinders,



make it easier for a crawer track to be slipped on and taken off.
Further, the track tension can be base-set to a desired value with the aid
of the cylinder 62. After this, the cylinder 62 is locked in its position.
Wth the hydraulic cylinder 64, the position of the rocker arm 12 and of
the tension wheel is reset to either a swvelled-up position for best
driving and track wear behaviour when -travelling on a firmsurface, or a
swi vel | ed-down position for optimal handling on a soft surface, such as
snow, S a i edatt ti of e hub
portion g%ggglagg§gmﬁo tﬁgigé&%%naga %?gfﬁﬁic? qfé%%%QSXH'h g:rocker
arm 12 i s t&@PvBLEEdcBsWANGI S l#k@ewpéldnbauﬂgﬁﬁﬁﬂﬁabk@enS|on of t he
rocker arm 12, which ensures that the track can receive a certain

i ncreased tension which is desirable to reduce the specific ground
pressure when travelling on the soft surface. No separate action for
adjusting the track tension is therefore necessary when altering the
position of the tension wheel between its high and |ow position. Even

t hough, in the described enbodi nent, hydraulic cylinders 62 and 64 have
been shown as the drive nechanisns for influencing the | ength and angul ar
position of the rocker arm 12, it is possible, of course, within the
scope of the inventive concept, to utilize other linear or rotary drive
mechani snms to produce an equi val ent manoeuvring function. For exanple,
pneumatic cylinders, ball screws, electric or hydraulic notors with gear
transm ssions and the |ike would be conceivabl e.



-8 Clainms 1. Device for manoeuvring a tension wheel in a chassis of a
tracked vehicle, in which the tension wheel is rotatably nounted on a free
end of a telescopic rocker arm (12) nounted pivotably about a transverse
axis (14) in the vehicle, the rocker arm (12), on the one hand, being able
to be I engthened and shortened by neans of a first drive mechanism (62)
and, on the other hand, being able to pe swvelled about the transverse
axis (14) by neans of a second drive nechanism (64) for the purpose of
raising apdajil,@wering the tension wheel, characterized in that the first
drive nmechanism (62) is designed to be able to rotate a sleeve (54)
rotatabl e about the transverse axis in a hub part (20) of an inner part

(18) of the rogkeh cearfBr Wiithe St £ENE Qa%e@{gi%%cwééfa;Lhyfa"Qﬁ@&di&rank
pin (52) which is hinge-connected to an outer part (22) of the rocker arm

(12) for Phe Burpbleked dYLPIASG g e hdcher theel BeR§EOR0 WhRE} Nt arm
part (18) rbRath®levebtnebdaonmat daleer @inat ign Jaid 1k Rgtiweandite: deeve (54)

Focker arhigd R erE Eah BEREh B YD B oR e TEhare ot o o THE ar m and
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hub part PQG?aBﬁSmhéﬁéamﬁndmo@@eﬂhﬁr@t@?¥ hagyl, being able to be
swivelled about the transverse axis (14) by means of a
second drive mechanism (64) for the purpose of raising and
lowering the tension wheel, characterized in that the
first drive mechanism (62) 1is designed to be able to
rotate a sleeve (54) rotatable about the transverse axis
in a hub part (20) of an inner part (18) of the rocker
arm, which sleeve has an eccentrically mounted crank pin
(52) which is hinge-connected to an outer part (22) of the
rocker arm (12) for the purpose of displacing the latter
relative to the inner arm part (18) in the event of a
mutual rotation motion between the sleeve (54) and the hub
part (20) of the inner rocker arm part in such a way that
the rocker arm (12) is lengthened upon a downward swivel
motion of the arm and the tension wheel by courtesy of the
second drive mechanism (64).

2. Device according to Claim 1, characterized in that
the second drive mechanism (64) is designed to swivel the
rocker arm (12) by rotating the hub part (20) of the inner
rocker arm part (18).

3. Device according to Claim 1 or 2, characterized in
that the crank pin (52) is connected to the outer arm part
(22) of the rocker arm via a first rod element (28), which
is fixedly connected to the outer arm part (22) and is
slidably guided in a portion (46) of the inner arm part
(18) which projects from the hub part (20).



3. Device according to Caim1l or 2, characterized in that the crank pin
(52) is connected to the outer armpart (22) of the rocker armvia a first
rod el enent (28), which is fixedly connected to the outer armpart (22)
and is slidably guided in a portion (46) of the inner armpart (18) which
projects fromthe hub part (20). 4. Device according to any one of Cains
1-3, characterized in that the rocker,arm (12), in cross section, has a

| arger dinension in height than in vvi_d?h" and in that the outer arm part

(22) has fur . _rod (34), situated in essentjally_the same
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hi nge-connected to the first ~ rod element (28) via a |1 nk el ement 0). 6.
Devi ce ac@BFdiiy tB&nytRfecsfet) A past r aBREr iZzeduriheRatrahe first
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cyl i nder 62, 64) .respectively. 7. Devic ccor di aime, . .
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8. Devi qg8?ccordi ng to Caim6 or 7, characterized in that the second

hydraulic cylinder (64) is designed to act upon a |lever arm (70) of the
hub part (20) of the inner

5. Device according to Claim 3 or 4, characterized in
that the crank pin (52) is hinge-connected to the first

rod element (28) via a link element (50).

6. Device according to any one of Claims 1-5,
characterized in that the first and second drive mechanism
are constituted by a first and second hydraulic cylinder
(62, 64) respectively.

7. Device according to Claim 6, characterized in that
the first hydraulic cylinder (62) is designed to act upon
a lever arm (58) of the sleeve (54) rotatable in the hub
part (20).

8. Device according to Claim 6 or 7, characterized in
that the second hydraulic cylinder (64) is designed to act
upon a lever arm (70) of the hub part (20) of the inner
arm part (18) of the rocker arm (12).

9. Device according to any one of Claims 6-8,
characterized in that the second hydraulic cylinder (64)
is configured so as, in the swivelled-down position of the
rocker arm (12) and the tension wheel, to be able to allow

a yielding, dampened swivel motion of the rocker arm.

10. Device according to any one of Claims 6-9,
characterized in that the second hydraulic cylinder (64)



armpart (18) of the rocker arm(12). 9. Device according to any one of
Clains 6-8, characterized in that the second hydraulic cylinder (64) 1is
configured so as, in the sw velled-down position of the rocker arm (12)
and the tension wheel, to be able to allow a yielding, danpened sw vel
notion of the rocker arm 10. Device according to any one of Cains 6-9,
characterized in that the second hydr%%iic cylinder (64) -10 is configured
so as, in the swivelled-up position of the rocker arm(12) and the tension

wheel , to.he . i cal ocked ,i,n order i x_the rocker and t he
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rel ati onship above the rocker arm (12). 12. vice according to any one of
C ai ms 1- YReelchBr BeefV2EALlLAMT HAL PPR&tS@ANVel notion of each rocker arm
is sprung with the aid of a respective torsion bar (72, 74), one end of
which is icho ed.in the hub, part %20) of the rocker arm and tae ot her end
of which ird-fi X&IFR t BECHII"Dt £Re VW cl 828n tHat Staémst tHetQrehicle
opposi te chhirscteckeedarim tI3at Deeceéiastoraidigthe Geaomdlydhariact eri zed
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relationship above the rocker arm (12).

12. Device according to any one of Claims 1-11,
characterized in that the swivel motion of each rocker arm
is sprung with the aid of a respective torsion bar (72,
74), one end of which is anchored in the hub part (20) of
the rocker arm and the other end of which is fixed in the
hull of the vehicle on that side of the vehicle opposite

this rocker arm.

13. Device according to Claim 12, characterized in that
the torsion bars (72, 74) extend essentially parallel with

each other, transversely across the vehicle.



