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(54) Title: TRACK TENSIONING DEVICE FOR TRACKED AUTOMOTIVE VEHICLES

(57) Abstract

The invention relates to a sprung track tens:omng device (10) for tracked vehicles, intended to be mounted at the rear on a support
(16) of a track set of the vehicle, The device comprises an elongate pendulum arm (12), one end portion (14) of which is designed to be

fastened pivotably to the support (16) via a first torsion spring (18). The pendulum arm (12) bears a second torsion spring (36) whlch can
be connected to the support (16) via a link arm system (38).




t'ensi on wheel unit nust be fastened pivotably to the support (ski bean) a
little way in fromthe rear end of 35 the latter, and the
force-transmitting rubber el enment nust be capabl e of absorbing shearing
movenents on {iyooirglef | ection of the tension wheel unit, ascrieogmandul um
arms and the torsion armdescribe different pivoting paths on spring
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propose a conpact track tensioning device that can be nounted on the rear
end of the ski beamand afford essentially the 5 sane good springing and
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desired springing characteristics of the pendulymarm (it Id 1 n that
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pivotable fastening of the pendulum arm to the support.

SE-C2-504 474 describes a sprung track tensioning device
15 of the abovementioned type, in which the tension wheel
unit is mounted on an elongate horizontal pendulum arm,
so that, on a spring deflection movement, the t_ension
wheel unit describes a very small movement in the
horizontal direction and does not then appreciably
20 influence the geometrical track length and thus the
track tension. The track tensioning device also has a
short prestressing or torsion arm which, by means of a
torsion spring, has a prestressing effect on the rear,
free end of the pendulum arm via a force-transmitting
25 rubber element. The torsion arm has a horizontally
pfoj ected length which essentially corresponds to the
horizontally projected length of the pendulum arxrms of
the bearing wheel units, so that essentially the same
springing characteristic is obtained for the bearing
30 wheels and the tension wheels when essentially similar
torsion springs are used for the respective pendulum-
arms. In this construction, the pendulum arm for the
tension wheel unit must be fastened pivotably to the
support {(ski beam) a little way in from the rear end of
35 the latter, and the force-transmitting rubber element
must be capable of absorbing shearing movements on
spring deflection of the tension wheel unit, as the
pendulum arms ané the torsion arm describe different
pivoting paths on spring deflection movements.



Fig. 1 is a side view of a sprung track tensioning device according to the
invention; Fig. 2 is a plan view of the track tensioning device in 30 Fig.

T, Fig. 3 sh% %@’grammtical ly in a side view a static uspraasddiran of
the sprung trac ensi oni ng device accor@ing to the invention; and 35.Fig.

4 shows the track tensioning device in Fig. 3 in an upwardly pivoted state.
In Fig. 1, an enbodi nent of a sprung track tensioning device according to

t he present indentoljedts désitheat pregpnter ahvvgntinn 16. toThproposeka
tensioning dey 0.CORP" LSRSH A gdul gemlggm\gghcg consi sts
of 5 two separ\aetogﬁgg'}alt?e??arm sjl'cg{ei arts tfafi(ﬁlgb Eg. 2) . wni ch gre
rigidly intercdhSedead. eMeCf rthf Fr bram 3@ pFfopd efsRntiRddquity® arm
12 is designemet godde spriagingnand etuphimg abharadtidriztivppast the,
referred to bel ow as e | m foa.track set of .a tracked, 10

it oot ve venioyatphffoidl ERR crlon® cehBfdn i e MERANa | 4t oo
caterpillar vetlhoirser odprstrystisnr yenatlsi on spring 18. The torsion spring
18 conprises in a manner known per se an outer, cylindrical netal sleeve 20

whi ch surrounds concentri cal an i nner metal s]eeve 15 (nqQt shown) with,
| ocat ed bet weeﬁ\qcﬁ§d%¥‘%e§85,tké LABSRE 1Py ERT i%‘:l?/’nﬁ"@élni%%’ed‘”fqtr’-ﬁ y in
the two netnd sifeetes.febberestitndidatede i20 the fchiedcteriding garterd of the

ski beam 16 and,jrapis a1 4Rt 9, PRY ehikhealMHeidnt, the elongate
pendulum arm is thus fastened to the rear end of the ski
beam via a primary torsion spring. As, for practical
reasons, this torsion spring alone cannot achieve the
15 desired springing characteristics of the pendulum arm
(it would 4in that case be undesirably large), a
secondary spring member (auxiliary torsion spring) is
coordinated with the pendulum arm via a link arm system.

20 Further features of the device according to the
invention are indicated in the dependent claims.

The invention is described in greater detail below with
reference to the appended drawings, in which:

25
Fig. 1 is a side view of a sprung track tensioning
device according to the invention;

Fig. 2 is a plan view of the track tensioning device in
30 Fig. 1;

Fig. 3 shows diagrammatically in a side view a static
use position of the sprung track tensioning device
according to the invention; and

35
Fig. 4 shows the track tensioning device in Fig. 3 in an
upwardly pivoted state.



:spring 18 while the end portion 14 of the two side parts 20 12a, 12b of the
pendul umarm 12 is connected to the inner sleeve of the torsion spring 18,
whi ch constit ut rotor part. The pendul umarm 12 can thugcpSEdsRih @
limted pi votW‘?\SﬁWg'@errent about a centre ax+s A against the action qf,the
force in the torsion spring 18. 25 Suspended pivotably in the rear end
portion 22 of the Bihdulunksr @bodigent ; ofisido PRAVES Bk tenSiRRLRSH

conprises two dgavied dacoddingt €8 thekprefent Pdventién Wi clesighatbe top,
are pivotable abOUtrail eg e a4 s Ei‘h Oataéa}giiCkat ée%%iﬁgg%gmadgygggrtlg

transverse tubutar axi (t?yf or tthe 7o € nou ensr on” wheel
unit 28 in the ¢ommisest we SiPagaye sppadeiun (2 ileh WiHel soppigss gfand 4)
for maintai nENge s Seprditd HaalilatkakANsian pAr8sdibd ngzbr agkg302pf a
tracked vehicl_ewgn t shov@.. %5 LLn_order to nak ossi bl e anpro {:i.ate
setting of an i ‘t‘?q'éla,rest gidly, é@ﬁefgﬁg?%?lt?r% ?’H’ge ﬁ"\ﬂtnfngr Q@E 38% that
is to say in orter 66r ithet opendpdsmi blagmt o M2ar yig hedesignatte tet ween t he
centre A of pi volidiGRhhelBBd pitSRE AN o Zaaiihrlea G eRlerRriedf téOt at i on
of the tension V\/rﬁ;l’s 28, the track tensionin Vi ce_conpri ses aﬂ
adj usting devi XY fie Hhengi gﬁe%‘l cRE & ng?'glﬁl &25n Pt cF 8fi*eRe one
hand engaged0i naarpranttiveuvahiédl s, ntomexamptlle dofimeat dtatelipiddbedunit
proj ections 33 ga Lhe AR Riidecfardatelpdi11asb ad a8, t RA 0t he Aaadyi s
articul ated about the axis C which connects the centres . )
torsion spring 18. The torsion spring 18 comprises in a
manner known per se an outer, cylindrical metal sleeve
20 which surrounds concentrically an inner metal sleeve
15 - (not shown) with, located between the sleeves, a rubber
body which is wvulcanized firmly in the two metal
sleeves. The outer sleeve 20 is fixed to the rear end of
the ski beam 16 and forms a stator part of the torsion
spring 18 while the end portion 14 of the two side parts
20 12a, 12b of the pendulum arm 12 is connected to the
inner sleeve of the torsion spring 18, which constitutes
a rotor part. The pendulum arm 12 can thus perform a
limited pivoting movement about a centre axis A against
the action of the force in the torsion spring 18.
25
Suspended pivotably in the rear end portion 22 of the
pendulum arm 12 is a tension wheel holder 24 which
corhprises two downwardly directed rocker arms 24a, 24b
which, at the top, are pivotable about a centre axis B
30 and, at the bottom, support a transverse tubular axis 26
for the rotatable mounting of a tension wheel unit 28 in
the form of two axially separate tension wheels (Figs. 3
and 4) for maintaining an appropriate track tension in a
driving track 30 of a tracked vehicle (not shown).
35
In order to make possible appropriate setting of an
initial, static track tension in the driving track 30,
that is to say in order for it to be possible to vary
the distance between the centre A of pivoting of the



‘of the tension wheels 28. The adjusting device 32 may al so have a built-in
springing and danping function BO 10 as to allow rapid tightening of the
tdriving track 30 in order to conmpensate slack in the same in_the t of,
for exanpl e, WPAYI¥’8def | ecti on of bearinggwheel units of th%cywﬁ@\é?;t on
heavy braking of the vehicle, as a result of which the risk of track furch
is mnimzed. 1lpendulomdearm 013i a@dt hcher e¢emttines| @ lodngrgmrtdehumiar thd 2
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be inpracti cal ur pose, a secon torsion,.
spring 36 of, fBF eSS epa‘Eth% I2fe t’y%b 889t h ¢ &S oﬁtg%? ngg }%
fastened at a particuleitedembbht that arid Of wipichtcornesit st Ithepeadtltelsn arm 12

in the ski bea%éfitpadtrehslsﬁ%ﬁ e oiap' ¥OLi D83Q5ciRe BOCKA! ﬂ”ﬁa%”‘a’

24b. The outer netal_ sleeve of e secondary torsion sgrl ng 30 36

connect ed via a2FFRkPAYen yBriht 3 1 PHING P82 AN FPELOToAUBFE IR ERi beam
16 whil e theao naesrtorablows | mpid dighhentimy smf)rtl@rdmgrﬁg ktsacknhecimd in a

rotational ly fixeg Faweioxﬁ&ﬁ&%et ‘é‘iaéfcmlﬁ' d8ePahins 1ﬁaché2gv9£tt8§
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15
In order to give the relatively long pendulum arm 12
essentially the same springing characteristics as the
bearing wheel units 34 with short pendulum arms 35
(Figs. 3 and 4) of the track sets of the vehicle, it is
20 proposed according to the present invention that an
auxiliary torsion spring 36 acts on the pendulum arm 12
as otherwise the dimensions of the torsion spring 18
would have to be so great that it would be impractical
and unwieldy. For this purpose, a secondary torsion
25 spring 36 of, for example, the same type as the torsion
spring 18 is fastened at a point between the centre A of
pivoting of the pendulum arm 12 in the ski beam 16 and
the centre B of pivoting of the rocker arms 24a, 24b.
The outer metal sleeve of the secondary torsion spring
30 36 is connected via a link arm system 38 to the rear end
portion of the ski beam 16 while the inner metal sleeve
of the torsion spring 36 is connected in a rotationally
fixed manner to the two arm side parts 12a, 12b of the
pendulum arm 12. The link arm system 38 comprises on the
35 one hand a first link arm 40 which is connected
pivotably to the ski beam 16 via a pair of brackets 42
which can be rigidly mounted on the stationary outer
sleeve part 20 of the torsion spring 18 and on the other
-hand a second link arm 44 in the form of a pair of



‘hand a second link arm44 in the formof a pair of separate parallel
bracket arnms 44a, 44b which are rigidly fixed to the outer sleeve of

t-he secondarégg?rs,gﬁn spring 36. The first and second |ink péfSodiimzdt4 are
I nt er connect W articulated manner-v#a a 5 bearing pin 46. As s&own

di agrammatically in Figs. 3 4, an.inpact absorber 48 may .be connected
bet ween t he skigmt% Bﬁﬁaﬁjl%l o=ackshy BEPEi o‘ﬂ‘{%ﬁ t‘lr‘ul‘gD pé)rg‘dﬁSun‘i”é?m 12 so
as to 10 danp tiigigllyot Ehgedorenebhs ofutiere heewr . ofhethe acecoadaryni ng

devi ces accor di figd ud BRrk YRR | Ofhd UAGISOUnANsk BndTINAY ABCUb e, bel ow
15 Fig. 3 shows di agrammti Ca I%/ a static o e[ati%cfosmlon of .the track

t ensi oni ng devi ¥ 10-"teFCRAPRFE e ¥eon&lon BRAEEY TRIRTE alVsd the

beari ng wheeb upedxsindypial dét he driving track 30 in contact with the
ground. In this position, the pendulumarm 12 for the tension 20 wheel unit
28 lies essentially horizontally. The_ requisite basic tension in the
driving track 3%sishee ¢iagrametiicaley fRe Fi@sustd mpdeti c8P32mPRrY. 4
shows a maxi munapgyyaed Wepinkgt B EeMddt@d Betivben 2bhd aslti Weawhael atdi t 28,
for exanple in Ehe event of.drivin Ver,

an objegt on roun e
pendul um ar m 12°8%i A8CGH v%’?%qp?ﬁbtla hi Tist ?%ep%%cfulclur'f‘ O%Q"Pﬁ'bzgfgélcgsi %\Qt he two
torsi on sprilfAgsdamy 3 mhvehing anevemengsdofothe kafteat.eract in such a
manner that the springing 30 characteristics of the pendul umarm 12

rr n i al | h .of the.r i v ri ..
correspond essegﬁeatrgéﬁckéné¥%%lgg %eslcggpggéor 1A§%%0'E£QM¥%%entlon

function in the manner described below.

15 Fig. 3 shows diagrammatically a static operating
position of the track tensioning device 10, in which the
tension wheel unit 28 and also the bearing wheel units
34 hold the driving track 30 in contact with the ground.
In this position, the pendulum arm 12 for the tension

20 wheel unit 28 lies essentially horizontally. The
requisite basic tension in the driving track 30 is set
with the aid of the adjusting device 32.

Fig. 4 shows a wmaximum upwardly pivoted position of the

25 tension wheel unit 28, for example in the event of
driving over an object on the ground, the pendulum arm
12 being pivoted up against the action of the force in
the two torsion springs 18, 36 which are arranged so as
to interact in such a manner that the springing

30 characteristics of the pendulum arm 12 correspond
essentially to those of the respective bearing wheel
units. This construction thus has a primary torsion
spring 18 connected at the articulated fastening point A
of the pendulum arm 12 in the rear end of the ski beam

35 16, and, located a little way along the pendulum arm 12,
a secondary, auxiliary torsion spring 36 which, via the
link arm system 38, adds its torsional force acting on
the pendulum arm 12 to the torsional force of the
primary torsion spring.



‘'units. This construction thus has a primary torsion spring 18 connected at
the articulated fastening point A of the pendulumarm12 in the rear end of

the ski bea%&%n and, located a little way al ong the pempdiisassorrn 12, a
secondary, auxiTrary torsion spring 36"whi ch, via the link arm Syst @mi-38,
adds its torsional force acting on the pendulumarm 12 to the torsional
force of the primary torsion spring. On account of the relatively
great |ength Oand asssunti alafy heke zoXedptiwely i oaredt t heepghldul éfdar m 12,

the tension whegken2fai8s Hdrieoat HBI YoSiBldn r@ﬂe&méltpéﬂnuiuhh%rhonn;ont al
direction on sg&lﬁng defl ect.i o egﬁrrg\ée nts..as_a_resul f which n
geonet ri cal ERGLPR ME SErikR ?eﬁgﬂ')ns'ﬁ i PHYTER, ea

mni mal |y, vﬁh| cher hdm;mttaﬁe direkt bén t emcspring edlect dpry meeamentsack

caused by heavybrakidig@f dfemel die bge&@étﬂfcaipremﬂq g&he%haon of a
nunber of bearing wheel units can, be conpensated automa expansi on

of the adjustiig (S‘@@l &&ass GRPELOD éﬁ?slf‘ﬁé“?’éﬁ’ﬁﬁ dﬁl”bﬁ‘?é-l Yuni"is8 and the -
rocker arm 24areddbegbelic tiekaxits Hradld lwrdhi GtwayAh?nd:&'abR rAiagkai n

const ant trackten op,, i g5, tra T, et t he
track tensionig B2 eié C@eéﬂ? l?d‘trjrkt\ihgr ﬁ%r Ehg’uc% ?%]? @ﬁ v or ce r&sugt ant

acting on the tdeidpehiameefsa2gumiierciridebearing remreheunitet Fan berce 20
conmponent s act iddgpeAsited d'HyVl Qgtétﬁ@&ﬂf: ve&pahslé@n%fon:n@eeé@gu?s%,mgxt ends

t hrough t he plﬁtln i dulumarm n_the i

i rrespective o g 9% Shlch plvogs t tension w eei unit Eg
rocker arm 24a, 24b about the axis B and in this way
tends to maintain constant track tension in the driving

15 track 30.

The geometry of the track tensioning device is
furthermore such that the force resultant acting on the
tension wheels 28, which derives from the traction force

20 components acting on the driving track via the tension
wheels 28, extends through the pivoting axis A of the
pendulum arm 12 in the ski beam 16 irrespective of the
current position of the tension wheels 28 between upper
and lower end positions.



“eurrent position of thel“MH““M“ﬂHHLN“lB bet ween upper and | ower end
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positions. Patent d prsung track tensioning device for
tracked aut onpt vehi cl es, conprising a tension pe@RkeR22

ar r angenent m%’y'????ended to be mounted- @ the rear on a support (1&). of
a track set of the vehicle for supporting track wheel units (34, 28),
whi ch tensi on wheel arrangenent (1033 ??ffg ' an el ongate pendul um arm
(12) which has a first end portion (22) arranged so 10 as to support a

pi votabl e rocker arm (gégg%%gﬁgdraé,@ V\’E’érféld’i‘u%m nsig gg‘.l?@.eekoi"”' Er%g]@édl S

rotatably nmounted, and end portion (I4) pi vot abl e tasteni ng of

the pendul um arfRtereFive  eehiGdgsrt (AVPTIHRBact @r i AEPSiENL havhesd d

second end psr taxaangéhenof (10 ijpeddedntarbe khoyntad at dhei gesd 6 de -

fastened pivotah)y (o tgt;??upgprt (184 @ uf 1 gt tt?és' 0BL$RIL NIedA8), In
can, a oi n

t hat the pendulum-arm ( n, a connection p between its centre
(A) of pivotinPupRorkénguipdck (Wwelandnite detir @8)B) Wrigh veergtenf the
rocker a; g] (24arahe%4b)ar:f§xg%9\eﬁ_ﬁnr‘(ﬂ@")ﬁgﬁé@ﬁg@j@ssLﬁi‘pg_é!.oﬁééaee Y%)ﬁn?uiﬁdli‘k Erm
system , and_in.that.a in r coaqrdi Wi e link arm
szst em ESB% i s At a(r}égd wg‘écggf’?%g%lﬁlﬁ% téfég) eorf?ﬂoﬁ‘mr@%& fff?n‘i??lgt?\% sane
pivoting di t@ctdsontas supportr & pbveliaidesprockey 18fm 2343, 24b),Trimk
tensioni ng deviificRCGOr demgidd whadiM dnitchasact esi 28datfbliPatotileed Nk arm

system (38) COMRId $°%econd end portion (14) for pivotable fastening of

the pendulum arm (12) to the support (16), characterized

in that said second end portion (14) of the pendulum arm
15 (12) is designed to be fastened pivotably to the support
(16) wvia a first torsion spring (18), in that the
pendulum arm (12) can, at a connection point between its
centre (A) of pivoting in the support (16) and the
centre (B) of pivoting of the rocker arm (24a, 24b), be
20 connected to the support (16) wvia a link arm system
(38), and in that a spring member (36) coordinated with
the link arm system (38) is arranged so as to act on the
pendulum arm (12) in the same pivoting direction as the
first torsion spring (18).
25
2. Track tensioning device according to Claim 1,
characterized in that the link arm system (38) comprises
a first link arm (40) which is connected pivotably to
the support (16) and is connected in an articulated
30 manmner to a second link arm (44) connected in an
articulated manner to the connection point in the
pendulum arm (12).

3. Track tensioning device according to Claim 1 or
35 2, characterized in that the spring member (36) consists
of a second torsion spring.

4. Track tensioning device according to Claim 3,
characterized in that the second 1link arm (44) is



‘a first link arm (40) mmmm%l% l&‘tﬂ!'d pi votably to the support (16) and
IS connected in an arti r to a second link arm(44)

connected in an articulated manner to the connection R /?}t‘ t he
pendul um ar nVOPM 7978 Track tensiengng device accor di g+ a&m 1 or
35 2, characterized in that the spring nenber (36) consists of a second
torsi on springcodunected ¥packhe erps ng dexm cell2dcoviangheo €kadnd 3,
characterized tbhpsiddalprihge(zgecond link arm (44) is connected to
the pendulum arm (12) via the second torsion spring (36). 5. Track
tensi oni ng device according to Claim4, 5 characterized in that the
second link &km (44)racks tenwiegied tdevd cet aaoondang dfo t Gkaisecédnd

torsi on sprisngchMPdctdrized idl asﬂ&e e'&ﬁéonéé&rﬂﬁwlﬁﬁkac&% di@ag)toi§l ai m 4
or 10 5, characterized in that the firs second, t orsi,on S angs (18

36) are of theCPPRECRStht °cc?trp?'t|a§8§ RﬁanﬁgrtE§I PROTRL HOTFICR SEFER

outer netal sl daek.(20) concentrically surrounding the latter, and a rubber
body | ocat ed between the sl eeves which is vul canized firmy 15 in the

i nner and outer netal sle Track tensioni ng deyi ce according to

ves. 7.
Claim6, charafterized? ?‘t ﬁftnstlﬁﬁ"g%c@ﬁﬂqu e P450r S1atRndcPBd to
the outer et &l chhgagberifid imhthat the ZGrspenddl umcoadmto@rﬂgm i's

connected to0 ghbengd NS, 38Ft BkeSEEEME type that comprises an inner
cylindrical metal sleeve, an outer metal sleeve (20)
concentrically surrounding the latter, and a rubber body
located between the sleeves, which is vulcanized firmly
15 in the inner and outer metal sleeves.

7. Track tensioning device according to Claim 6,
characterized in that the second 1link arm (44) is
connected to the outer metal sleeve (20) while the

20 pendulum arm (12) is connected to the inner metal
sleeve.

8. Track tensioning device according to any one of
Claims 1-7, characterized in that an iwmpact absorber

25 (48) is connected between the support (16) and an outer
part of the pendulum arm (12).

9. Track tensioning device according to any one of
Claims 1-8, characterized in that the pendulum arm (12)

30 consists of two - separate, essentially parallel,
interconnected arm side parts (12a, 12b).

10. Track tensioning device according to any one of
Claims 1-9, characterized by a device (32) for making it
35 possible to change the distance between the centre (C)
of rotation of the tension wheel unit (28) in the rocker
arm (24a, 24b) and the centre (A) of pivoting of the
pendulum arm in the support (16), which device (32)
comprises two parts which are displaceable relative to



‘g Track tensi on| Hlﬂﬁmumllﬂﬂm lﬂng to any one of Caims 1-7,
characterized in that 25 (48) is connected between the
support (16)_and an outer part of fhe* pendul umarm (12). 9.

tensi oni ng d¥A%8™ R cording to any one-oB €I ains 1-8, char g(ﬁ”esrn?szm-e;d% a. t hat
t he pendul umarm (12) 30 consists separ at e, essentially
parallel, int eP@BnﬁB@Fbﬂrarﬂﬁ%lﬂ%ﬂ'paP?%n&'( 1§%P'-'-3IE§3) iman artipy@ted

t ensi oni ng devimagnéecoendafigend poytooR OF Chai Focke?, aahar@aagrizaed by a
dovi o€ (32) 1onoRELRGohL e c099RLD hdd SIOCe Wllakenss ighugen ¢ he
centre (C) of ro ron of en5|on eel 8) St her ocKer arm
(24a, 24b) andpelt citdt ragtapeds ﬁon%lilngaltﬁlq\ﬂétBéndmﬂmlar fid n thiee
support (16)s wahahlEg\dwee (@39) conprises two parts which are displaceable
relative to one anot her, one part being fastened in an articul ated
manner on an end portion of the rocker arm (24a, 24b) located on the
tensi on wheel unit (28) while the other part is fastened in an articul ated
manner to the 5 pendulumarm (12).



