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118, 42857 Renschei d Connecting device 10 The invention relates to a
devi ce for connecting one end of a rubber band chain to another end
of the rubber band chain or for connecting one end of a first band
segnent of a rubber band chain to another end of a second band
segment of @& ulbher Wand chain. 15 Vehicle chains have al ways been
used for nolid i ng vehicl es where, on account of heavy vehicle

wei ght and/or the use of the vehicle in rough terrain, the use of
wheel s for propelling the vehicle would be 20 problematic. The use of
a vehicle chain involves sai d vehicle chain being exposed to a
torsionak fogre tore val rcuLat ng.Ln
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in the case of a tank, the return pBensshendthe 25 drive gear and the
return roller. In the case of a vehicle chain with chain |Iinks nmade
of steel, the torsional capability of the chain can only be ensured
by segnentlng (= dividing i nto EaBrActingsgeshde nstal ling pins and
pin supports. However, the 30 technology of a pure steel chain, as
was stlll us d duyring the Second Worl d War, quick reaches its
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t he chaﬂﬁ links in such a manner that when the chain rotates in the
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bore in the chain
20 problematlc The use of a wvehicle chain involves said

vehicle chain being exposed to a torsional force at
regular intervals when circulating in the so-called
running gear. Such typical lcad situations are, for
example in the case of a tank, the return points on the
25 drive gear and the return roller. In the case of a
vehicle chain with chain 1links made of steel, the
torsional capability of the chain can only be ensured
by segmenting (= dividing into chain links) and
installing pins and pin supports. However, the
30 technolegy of a pure steel chain, as was still used
during the Second World War, gquickly reaches its
limits. Thus, for a higher vehicle speed it 1is
necessary for the vehicle chain to have certain
elasticity. In addition, the service 1life of a pure
35 steel chain 1s greatly limited by the constant
metal/metal contact Dbetween the chain links or pin
supports and the pins. Consequently, in the past
rubber-mounted pins have been used more and more in the

production of wvehicle chains. Said rubber-mounted pins



In the nore recent past, the great advances in material research have
meant that the use of rubber band chains has becone nore and nore
interesting, not only in the mlitary sector but also as regards
civilian vehicles 15 such as, for exanpl®, snow renopval vehicles. In
contrast to a steel chain, a rubber band chain, in principle, does
not need anyays rebesséagspatshtreéssdtie abibi byprek tihe thebldra imanid rdes
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Consequent | 204 t tb§ \ifed bEAGRS r ABFe % 3hitng helpiiscipies in the

advant ages dofed ubbelthbartﬁhazlhal nlhﬁget(herplm t@u@@@raﬁyamba@msﬁrmy
assenbly or dIS wev.er

ly.o on ve
transferring ?W’Pe Eﬂye %P th% E?%%%%r- e%(? BEnst T orh ks ™
pure steel clmyetr,t owhhehr ulsberrdraretl chai bepwe\%es tthze beupf@dnda ewt itthes
t he body of é chain, dgh with the chain |ink of
a steel chai'n, |s i tsel f el astic an consequently def or mabl e.
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chain to a rubber band chain. AS shown infig in top view and
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guiding the rubber band chain. However, the handling

(fitting and removing) of such a closed, indivisible

chain 1is difficult and expensive. Consegquently, it

25 would be desirable to put the principle advantages of a

rubber band chain together with the advantage of easy

assembly or disassembly of the chain on the wvehicle.

However, transferring the principle of the rubber-
30 mounted pins from the pure steel chain to the rubber
band chain proves to be problematic as the body of the
rubbker band chain, in contrast with the chain link of a
steel chain, is itself elastic and <consequently
deformable.
35



25 not exposed to torsional stress in order, for exanple, to be
adapted to the reference circle of the drive wheel. The chain Iink
body |' is then rotated about the link_ptn_20, as a result of which
the link pin mounting 18= is deforned. This deformng is made cl ear
by means 30 of the oblique hatching of the left-hand link pin
mount i ng 18BKK Fhe? 9ot ot t ngf df 1R et n |ink body ', 1" about its
respective link pin 20, 21 |s absorbed conpletely by the link pin
nmount i ng 18t§§§h t hat ng dIS genent occurs, bet en t £ sur.face of
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support art being torn o ron1t e remaining part o he “base bo y
2. Thus? thé“%ﬂV%%%&@éidf freedom from wear between pin 20 and pin

nDunting, achievable in 30 principle by neans of the rubber nounting

is canc Ied by the,dis dvantag of the fati tearlng
|n t he chalﬁl %ﬁﬁé&%ﬁ ¥%% r g |oﬁlg?r?he eng8oYf1, © ;8% ¥o1'the
102" of thesmﬁﬁﬁﬂldnuwheﬂmmhe Qﬁeéh coneedEOatcbalnf1eh@1$etedfoqt
probl ens dth?tﬁﬁebgfgﬁ% and, I%hghg |f¥§ptb9g &%QHH: evgce

for connecting one a ru ber aln t o"anot her en the
r ubber BéndIeﬁajﬁﬁmﬁs¢@rt@oﬁ@é@ﬂpﬁglominﬂﬂﬁ inorder, for example,

to be adapted to the reference circle of the drive
wheel. The chain link body 1’ is then rotated about the
link pin 20, as a result of which the link pin mounting
18per is deformed. This deforming is made clear by means
300 of the oblique hatching of the Jleft-hand 1link pin
mounting 18pgr. The rotating of the chain 1link body 17,
1" about 1its respective link pin 20, 21 is absorbed
completely by the link pin mounting 18 such that no
displacement occurs between the surface of the pin and
35 the inside wall of the link pin mounting 18 and also no
displacement occurs between the outside wall of the
link pin mounting 18 and the inside wall of the chain

link bore.



of a first band segnent of a rubber band chain to another end of a
second band segnment of a rubber band chain. Said device as clained in
the invention conprises at |east two tub s_having a pin which is 5
rubber-nounted in the respective tube, bei ng possible for one of
said pins in each case to be inserted |nto the one end and into the
ot her end of the rubber band chain or of the band segnents, and at

| east one CQﬂ@eﬁé0hodnw£@@n§ookﬁﬂTyjkﬁ@eaBbﬁé éé%c%@b@@uﬁﬁﬂﬂd% le
together in a rotationally fixed manner. In this case, the rotatlonal
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pinis prefenw&ﬂqmwﬂhaambedlmw tbedyubbenlbeaxtmglﬁrHaﬂgeﬂmsutxﬁ tdmﬁ

pin. This means.dal, { Apside andLaL steglohdoafs o dhereoion ghg

the ends of t d charn or segnen s can
avoi ded or a@U¥@a§blﬁedUteé11¢ﬁéra§@dtNdhaﬁlgugﬁdﬁiy of tehetprage| i

relation to theifcd@spechi ued ubenpnef erabliydegs N0t reypeed 3hgs 4
flexural strength of the rubber band chain Q" of the_ 25 band segnents

in the t8gi OrfEY* tHeieRdsO-PPerataayv aAtlgddis Hheh ¢herphdtion of
ci rcunmst anceclgpphiies ab laast iisn tbeaappl i gaduOntIreckhiytepi ot iRG s

angl e region _of the ends of _the.rubber band chal or_of the ends af
the band sedtaies nParar PaNc GURerE ofRer Bt BbnerTsd AEFALLS o7 s
advant ageoustfdmres héeiotgat toanbfergedi twiaof tIhl%e pubbern malration tle

Ege;)re resloecc?ﬂﬁ’c? e QphRe Working,d &0 on 9figt heodibel; hand ehain
15 stretchlng said rubber base body 2, 1in perticular in

its end regicn 101, 102; 101', 102'. In particular, the
region between the pin 20 and any cross members 50, 51
inserted into the rubber base body 2 for structural
reinforcement 1is under particular tensile and/or

20 stretching 1load. At points that are loaded in this
manner 101, 102; 101", 102", this can result in high
stresses in the rubber bearing surface which can lead
to tearing in the rubber bearing surface. Once there is
tearing in the chain base body 2 at the relevant

25 points, said tearing can very quickly progress in the
base body 2, which can ultimately result in the pin
support part being torn off from the remaining part of
the bkase body 2. Thus, the advantage of freedom from
wear between pin 20 and pin mounting, achievable in

30 principle by means of the rubber mounting 18, is
cancelled out again by the disadvantage of the fatigue
tearing in the chain base body 2 in the region of the
ends 101, 102; 101', 102' of the rubber band chain.

35 In consideration of fthe set of problems depicted
beforehand, the present invention proposes a device for
connecting one end of a rubber band chain to ancther

end of the rubber band chain or for connecting one end



| ess than the flexural strength of the rubber band body in the region
of the ends. This can ensure that when 35 the ends of the rubber band
chain start to pivot towards each other,_initially only the rubber
nounting of the pins is exposed to tor3|%n such that no forces - 6 -
or only a small amount of forces act on the structure in the region
of the ends of tehefiubberbdathd segmentAcedr di ngubbexr phetndcwtmaly to

preferred enbodiyent .Qf to*}e 2 Qé@éx?cﬁ‘t béHMe%te'ggr(éntt her 1ot %bg@?' band

rigidity of the pins is at |east a factor ween 1.5 an times
| ess than tHe 3 exur 8R16t r difjticof 2he F£dBBEESbank chihf orirofenten

band segmentsorph:14@s r €@ onedbtt hevendspneBr Oﬁﬂwngp%tkbma, WHech is
bendi ng |oad f ther bber 10 band body all ,the

t he ends
snal | er, ther@ﬂ%ef EPOYHEET ot &l orldl® ri §REPEG OVt hetuﬁ:i‘?"rs i hr ePih
to the flexm@ésﬁﬂ@ngidr obnehecFubdeid banichchdinn eachaf d’:eﬁl@ebaﬂﬂ be
segnents. Co I n r n ; e
particul arl yﬂz%@ éag%%%clé 198 %ﬁ% rcg)%i %ﬁ‘gﬁgﬁ@&%ﬂ gl gl ty %fndt ﬁ’éf fﬁhﬁes
in relation Xwhewe bdréimfaal@tmerrgﬁ h- tosf béhedrmntb@,nchmhal n or of

the band seqienisaif BReNEYhhGLRLY S éé}uéh?fré?ﬂ%&'i‘ Phet g?m%nqﬁ‘e
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in order, for exa e torsSional bér band
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rubber 35 barh boayasenl theven salsiQxt r eng/beadkpeaks (€ogdsWeh the
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region the rubber band chain or o©

20 band segments can be avoided or at least reduced.

The rotational rigidity of the pins in relation to
their respective tube preferably does not exceed the
flexural strength of the rubber band chain or of the
25 band segments in the region of the ends. It 1is
advantageous when the last circumstance applies at
least in the application-specific pivoting angle region
of the ends of the rubber band chain or of the ends of
the band segments in relation to each other. In other
30 words, it is advantageous for the rotational rigidity
of the pins in relation to their respective tube in the
working region of the rubber band chain to be always
less than the flexural strength of the rubber band body
in the region of the ends. This can ensure that when
35 the ends of the rubber band chain start to pivot
towards each other, initially only the rubber mounting

of the pins 1s exposed to torsion such that no forces



- 7 - The rotational rigidity of the pins in relation to their
respective tube, brought about by the rubber mounting, is adjusted in
dependence on the weight of the vehicle on_which the rubber band
chain is to be 5 fitted. The neasurenents of the rubber band body, as
arule, are all the greater, the higher the vehicle weight. Geater
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torsional dejoramiden & the pimgyhat phsgaschhgh asrpossi bk angy
each case sufficient structural strength of _the rubber nmountin h

The
rotational rIYFERTY? suScdRi BERLLGiPLYY &“@ll&naJrn the T nati dicof
the pins indgmd@ation to their respective tube corresponds to the
torque that is required in order to achieve rotation of the pin out
of the non-defornmed position of the rubber nounting about a 5 certain
angl e. ZRer é]fhms e;’:lppﬁl@CEl(thahi-B[D&k:lrfilgi Bivwotofng hengﬂas woyiresponds Heo
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resi stance wiltdh whbledrt meunubber emeontimage pivoting angle region of
between 0 and 60° is preferably provided in order, for

example, to keep the torsional load on the rubber band
30 body low even when the chain vehicle moves gquicker. In
a particularly preferred manner, the low rotational
rigidity of the pins 1is provided in a pivoting angle
region of between 0 and 80° in order to keep the
bending and/or stretch loads on the ends of the rubber
35 Dband body small even at extreme load peaks (e.g. when
traveling over ridges or objects with a small radius of

curvature) .



20 opposes a rotation of the rubber-nmounted pin. The tensile stress
61 in terns of the present invention refers to the tensile stress to
DI N 53504 which is defined as the quotiej]ﬂ fromthe tensile force F,
present when achieving a certain stretch’at the rubber 25 body and
the initial cross section Ao of the rubber body. Therefore, 6i = F, /
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the rubber MBUMThg 15 coRrhgéfed to 85I ngSitn- Bef of e PresYithg
in the ﬁﬁbbauﬁmmdtby ns, hilgy ar euprepeibblytdgi ppeblo| n didgsifooral

exanpl e rap%: t hen, S&k o their respective
tubes. On the one d@@%?%l Todt ilﬁj [

serves as a lubricant, on the other
hand rubber surface of the 20 rubber nmounting is | oosened by the oil,

whi ch subseaquent ky¥taefbgE1t he PrESSI NGE | BhePgyiald, O r&e§it t 8bbAta by
fi xed bond bet meenphhe rubber, surface of . the rubber nmount i ng. and the

i nsi de surf 8¢ of YPRETt JKE IS Gph e BRRs Sifg-PHF 0REE a]iﬂﬁ‘?té:tpa ¥ thre
conpr esg&ion dﬁgﬁeh&s r ubberatatniamng thol nkﬁdlfcthé*ﬂ}_@eﬁtEvér efhads@blayc ald

the greater,, Véﬂ%qﬁé h{hgfvgﬁbﬁlﬁ kgh% It has &t ﬁlc tons

partlcularlya ageosfor epr |ng|nforce
wei ghts of bet#keen AGO@WWJZOO@DPIOleatelY 5 Nm. At a vehicle

weight of 8000 kg, the rotational rigidity is
preferably approximately 7 Nm. At a wvehicle weight of
25 12000 kg the rotational rigidity is preferably
approximately 12 Nm. At a wvehicle weight of 15000 kg
the rotational rigidity is preferably approximately 18
Nm. At a vehicle weight of 18000 kg the rotational
rigidity 1s preferably approximately 23 Nm. At a
30 vehicle weight of 20000 kg the rotational rigidity is
preferably approximately 25 MNm. The last-mentioned
values for the rotational rigidity of the pins, brought
about by the rubber mounting, in relation to the
vehicle weight provide an ideal compromise between
35 susceptibility to torsional deformation of the pins
that is as high as possible and in each case sufficient
structural strength o¢f the rubber mounting. The

rotational rigidity/susceptibility to torsional



30 kg to be approxi mtely between 35 kN and 80 kN. The invention al so
relates to a rubber band chain having two ends which are connectabl e
together to forma closed chain by neansBOf one of the
above-descri bed 35 devices as clained Tn°the invention. A tube having
a pin which is rubber-nmounted in the tube is inserted in each end of
t he rubber mMﬁbrmEﬁionThé phespans coupkdblteoho teachedtrhaeredpective

rotational |y, f r| Aokt t? onds 18c° ugg%ﬂ?ci{@é %altea% OPSJ%EPP&?CH‘H

Thi s rotatlona can be pro exanp
i nterl ocki ngP¥der bepwedt icoithecebat dom Gﬁntm% Phhsqyﬁiofoﬁhéxmﬁﬂe

the pin ende&@&ﬁ@dm%&@Qtwna 9t aggent h:@bb@%nn%u%qn@nsearﬁo% info
corresponding fits in the connectaor. In particular, in order to

prevent Phe CoREt 0P SHiSppi AESBEECFRe dﬂﬁaeﬁ8§atﬂﬁéaﬂraﬁ%gb@lFﬁe‘3f
connect or caghde pzwpeﬁﬁﬂ@swnﬁst otbhetpen entgudy rEanscHica saErew

(force | ockina. 10.rotational rigidi of t ins . in
el atton o TR HeSpEEPPSE POBACLBRoUgREEaBof TRy “ENET ibGHE Bin
nounting,ifﬁbﬂﬂtﬁﬂhﬂblanqhe case of the rubber band chain as cl ai ned
in the invention in dependence on the flexural strength of the rubber
band chain in the region of the 15ends. In addition, the present

i nventi A alBe copiditdenad r yppéAibandoEhditie hanvingg severelabbem to

segnents, theends Qfspiicivar @ gnest-allygitt 028860 abPertio fRMBA

mounting, is preferably adjusted via the tensile stress

of the rubber compound. In this case, the tensile

stress 1is preferably all the greater, the greater the

15 vehicle weight. The greater the tensile stress of the

rubber compound, the greater the rotational rigidity of

the rubber mounting produced from this rubber compound,

therefore the “harder" the rubber compound, the greater

the torque resistance with which the rubber mounting

20 opposes & rotation of the rubber-mounted pin. The

tensile stress &; in terms of the present invention

refers to the tensile stress to DIN 53504 which is

defined as the quotient from the tensile force Fy

present when achieving a certain stretch at the rubber

25 body and the initial cross section A; of the zrubber

body. Therefore, &; = F; / Ag applies. In this case, the

index reference 1 in the symbocl &; stands for the

numerical value of the associated stretch, e.g. 33 for

300% stretch. The tensile stress &3y o©of the rubber

30 compound for the rubber mounting of the pins at vehicle

welghts of between 4000 kg and 20000 kg is
approximately between 3.8 MPa and 12.4 MPa.

The rotational rigidity of the pins in relation to
35 their respective tube, brought about by the rubber
mounting, 1is preferably adjusted via the thickness of
the rubber mounting between the pins and the inside

surface of the tube. In this case, it 1s particularly



20 cl osed chain by means of one or several above-described devices as
claimed in the invention. In this case, in each case atube having a
pin which is rubber-nmounted in the tube |s inserted in each of the
ends. The pins of two band segnments to ‘connect ed together are 25
coupl able to each other in a rotationally fixed manner by neans of at
| east one codrettagedie wheat thealthriickirdistsy @of the phbbeh:nnroeiraﬁjr@p

to their res e,...brou th e nt|n | S
adj ust ed |n'%§p%£§gﬁ%§90ﬁytﬁ§1%Q%&uré#&ﬂ$¥€%g§%ﬁg€§? erBana tween
segnent s in thee deghehenf ofh&henddn Eral bl segn@atglemehepr@ﬁeﬂébiy
have a base {fady. nﬁﬁ'@a@iyr HBQQMW@' Ctahla.a% I ARAI,S afmme L hBYa %erth

vul cani zed-i n, can | oaded fensile manner ap aroun
t he tubes |ﬁ?ﬁﬁ%e@flnrﬁb??ﬁnévﬁﬁ%ecﬁﬁﬁﬁér s ﬁﬂé-bégé U@H@ateFMrﬁ%E?

advgnt age?usgﬁmf rrlellaésw@a@htwmﬂ)v\en@nk@]p@tclbp%ﬂ rwremd Hlloahar &ubber
produced fr e foll ow esc n of preferred realization
exanpl es of 1HE iFRAHL i n[‘g?t sglptgfﬁff'ed out that the invention al so
5 conprises further enbodlnents whi ch are produced by a conbination

of T eatures MhieAle A5t aiLed. pRRLl 6! Lol be PakBAL, fLALTS ARdlor

in the desc ion ur és nven i on I'sexplaine
more deflfil Hﬁﬂ&ﬁﬂ%ylMEgnbiOmtsthévawﬁage@m@lemﬂQMdﬂﬁHsOﬁAthe pins

reference to 4 hge diayhRI8o their! dQMUILH i RS ﬁhﬁ@'aﬂsrw{;ﬁﬁe%sae By
the drawi ngs 15 designate identical or simlar arts i whic

figures |a ditf | BUSRBW A WeKemsti ¢! F eprasenest |‘6¥F‘ othg §°{C§’é3|e VE‘Hl &ce
chain in accyghainge wheh thesomectae prinei pheo 26hdigunes \Wsred

11 ustration gf the gethed of operation of 4 he, fubber; pounted pins In
15 connected to said pressing-in. Before pressing in the
rubber-encased pins, they are preferably dipped in oil,
for example rapeseed o0il, and are then pressed into
thelr respective tubes. On the one hand, the o0il serves
as a lubricant, on the other hand rubber surface of the
20 rubber mcunting is locsened by the o0il, which
subsequently, after the pressing-in operation, results
in a fixed bond between the rubber surface of the

rubber mounting and the inside surface of the tube.

25 The pressing-in force applied and the compression of
the rubber mounting linked thereto are preferably all
the greater, the greater the vehicle weight. It has
proved particularly advantageous for the pressing-in
force at vehicle weights of between 4000 kg and 20000

30 kg to be approximately between 35 kN and 80 kN.

The invention alsc relates to a rubber band chain
having two ends which are connectable together to form
a closed chain by means of one of the above-described
35 devices as claimed in the invention. A tube having a
pin which is rubber-mounted in the tube is inserted in
each end of the rubber band chain. The pins are

couplable to each other in a rotatiocnally fixed manner



accordancew t ht heconnector 25principle, 30 figure 3 shows a
representation to explain the risk of tearing and kinking in the end
regi on of a rubber band chain in accordﬁ%ce with the connector
principle, figure 4ashows a top view of“a preferred

enbodi nent of the device as clained 35in the invention, - 12 -
claimed in tie meaestioh iat figase 4anal epgnekeol.neTlofs i Mogragdetnadn

mar ked the“%ié&&{k§iggﬁebe produced, for example, by means of an
interlocking fit between connecter and pin. To this
end, for example, the pin ends can be milled in a
5 tangential manner and inserted into corresponding fits
in the connecteor. In particular, in order to prevent
the connector slipping off the pin ends, the frame of
the connector can be clamped fixedly to the pin ends by
means of a screw (force locking connection). The
10 rotational rigidity of the pins in relation to their
respective tube, brought about by the rubber mounting,
is adjusted in the case o©of the rubber band chain as
claimed in the invention in dependence on the flexural
strength of the rubber band chain in the region of the

15 ends.

In addition, the present invention also comprises a
rubber band chain having several band segments, the
ends of which are connectable to each other to form a
20 clesed chain by means of one or several above-described
devices as claimed in the invention. In this case, in
each case atube having a pin which is rubber-mounted in
the tube is inserted in each of the ends. The pins of
two band segments to be connected together are
25 couplable to each cother in a rotationally fixed manner
by means of at least one connector. The rotational
rigidity of the pins in relation to their respective
tube, brought about by the rubber mounting, is adjusted
in dependence on the flexural strength of the band

30 segments in the region of the ends.

The band segments each preferably have a base body made
of rubber, which  has inserts which have been
vulcanized-in, can be loaded in a tensile manner and
35 wrap around the tubes inserted in a transverse manner

in the base body.



4c showsasectional vi ewofthe preferred enbodi nent of the device as
claimed in the invention in figure 4b along the line of intersection
mar ked there, 15 figure 5 shomsanarraggggegtofsevera

devi cesascl ai nedi nt hei nventi on w t hi nt hefranewor kof t heconcept of a
caterpillar band chain, figure figure 6 7 shows a sectional view

al ong the |ihergier nteelvsedtageaourr katbodianenger eabd improvements of

the invention are produced from the following
description of preferred realization examples of the
invention. It is pointed out that the invention also
5 comprises further embodiments which are produced by a
combination of features which are detailed separately
in the patent claims and/or in the description and the

figures.

10 The invention is explained in more detail below by way
of 1ts advantageous embodiments with reference to the

drawings.

Identical or similar references 1in the drawings

15 designate identical or similar parts, in which:

figures la and 1b show a schematic representation of a
steel vehicle chain in accordance

with the connector principle,

20
figure 2 shows an illustration of the method
of operation of the rubber-mounted
pins 1in a steel vehicle chain in
accordance with the connector
25 principle,
figure 3 shows a representation to explain the
risk of tearing and kinking in the
end region of a rubber band chain in
30 accordance with the connector
principle,
figure 4a shows a top view of a preferred
embodiment of the device as claimed
35 in the invention,

figure 4b shows a sectional view of the

preferred embodiment of the device as



,Showsapr ef erredenbodi nrentofa 20 figure 8 band segnentof arubber band
chain as clainmed in the invention, shows a schematic representation
bandchai n ascl ai nedi n t he 23% I nvention having two ends,

of a rubber

figure 9 shows a schematic representati

ascl ai nredi n the
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figure

figure

figure

figure

figure

figure

figure
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10

of a rubber bandchain

claimed in the invention in figure 4da
along the line of intersection marked

there,

shows a sectional view of the
preferred embodiment of the device as
claimed in the invention in figure 4b
along the line of intersection marked

There,

shows an arrangement of several
devices as claimed in the invention
within the framework of the concept

cf a caterpillar band chain,

shows a sectional view along the line

of intersection marked in figure 5,

shows a preferred embodiment of a
band segment of a rubber band chain

as claimed in the invention,

shows a schematic representation of a
rubber band chain as c¢laimed in the

invention having two ends,

shows & schematic representation of a
rubber band chain as claimed in the
invention having several band

segments and

shows a diagram to represent the
angular dependence of the torque
which is required in order toc achieve
rotation of a rubber-mounted pin, on
the one hand for a moving chain with
steel links, on the other for a band

chain with non-adapted pin bearings



I nyent i onhavi ngsever al band 30 segnents and figure 10
showsadi agr ant or epr esent t he angul ar dependenceoft het orque which is
required in order to achieve 35 rotati.qn of arubber-nounted pin,on
the one hand for a noving chain with St & | Ii nks, on the other for a

band

10

15

20

25

30

35

and finally for a rubber band chain
with a pin mounting as claimed in the

invention.

Figures 4a, 4b and 4c show different views of a
preferred embodiment of the device 3 as claimed in the
invention for connecting one end 101 of a rubber band
chain 1 to another end 102 of the rubber band chain or
for connecting one end 101" of a first band segment 1°
of a rubber band chain to another end 102' of a second

band segment 1”7 of a rubber band chain.

The device 3 comprises two tubes 6. A pin 20, 21 is
situated in each of the tubes 6. The pins 20, 21 are
rubber-mounted in their respective tube 6. The rubber
mounting 18 is situated between the surface of the pin
and the inside wall of the tube. The rubber mounting 18
contacts both the surface of the pin and the inside
wall of the tube in a force-fitting or frictionally
engaged manner. A rotating of the pins 20, 21 in their
respective tube 6 therefore brings about deformation or
twisting of the rubber mounting 18 without the contact
faces between the pins 20, 21 and the rubber mounting
18, on the one hand, and between the inside wall of the
tube and the rubber mounting 18, on the other hand,
being displaced mutually towards each other. The rubber
mounting 18 preferably has & hollow cylindrical shape.
The rubber mounting 18, in this case, can consist of a
single hollow cylinder per tube 6. However, it is just
as possible for the rubber mounting 18 to consist of
two or more hollow cylindrical parts. There can be
identical or different spacings between said hollow
cylindrical parts. A multi-part rubber mounting 18 is
advantageous as a pin 20, 21 with such a multi-part
rubber mounting 18 is easier to press into the
respective tube 6, i.e. using less force. The
individual hollow cylinder parts of the rubber mounting

18 are preferably spaced apart by a few millimeters,



chai ny t hnon- adapt edpi nbearings - 13 - and finally for a rubber band
chain with a pin nmounting as clainmed in the invention. 5 Figures 4a,
4b and 4c show different views of a preﬁ%rred enbodi nent of the
device 3 as clained in the invention for “‘connecting one end 101 of a
rubber band chain 1 to another end 102 of the rubber band chain or
for connectigwg onbetnded0l @idalli mst, bprdfsegnbnt betwe@nofl aandbler

band chain Hﬂﬁa”PEhf £0d-0enq0k , ansgeoad b@HQtS%QEE%B % %fgaf;if

rubber band ain e device 3 conprises fwo t
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this case, ncon %of .a single hollow c S)r/e&lnder er tube
However , it e PIPESsi bl 82R 0Pt HE SEFHEr uﬁ??lﬁgcfget gnto
consi st of twme OdinéTDdéﬁdhd)DllQWl@)U | raid cialt pathis. ofher eenanlbe, 1027

i dentical or 1‘_d ‘Eﬁ@?@ﬂ%%?aﬁ ngs c?l%t \ﬁvegn sal d hol | Low, c&l i ndrl (rzl%lr§| éLO

parts. A mul ¢ art rounting 18 is” advant ageous as-a
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t he one handharimbetskenit herobesildey sprphtedef at hattle Out of the
tubes 6 in each case at both ends. The pins 20, 21 are

couplakle to each other in a rotationally fixed manner

25 wvia said protruding ends of the pins 20, 21 by means of
connectors 10. To this end, the connectors 10

preferably have a frame-like structure which can be

displaced over the two pins 20, 21. The <frame-like

structure of the connectors can preferably be clamped

30 by means of a screw 11 such that the cconnector 10 is
connected to the pins 20, 21 in a force lcocking manner,

thereby preventing the connector 10 from slipping off

the pins 20, 21. Over and above this, once the

connector 10 has been placed in position, connector

35 securing means can also be mounted on the pins 20, 21.

Such a connector securing means, for example, can be a

split-pin, which is pushed through the pin ocutside the



10 pin apd the rubber nounting 18, on the other hand. Each of the
pi pes 6 can be inserted in each case into the one end 101, 101' and
into the other end 102, 102' of the rubgsr band chain 1 or of the
band segnents |', 15 1". This can be Se in particular fromthe
sectional viewin figure 4c where the tube 6 is inserted into the
rubber basecmmmedhoﬁ51©fthheughds(ﬁoﬂ@elbamdesemmﬂuﬁ theapdnl'20,
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connectors era ve rame-|i ke struycture whic e
o ot ortataiasi | do BN TSLAT IS S ui A S| BinERY, Reng
connectors careipr ef esiabd§ tbiee chanpededicbysneans1sf ia $heeWegioaucﬁ
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| ocki ng manner reby pte ing theé connector roms |pp|ng
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order to acliavealsot hies advandayg asel sex pedient cwrtchlnetcerremetta@ces,
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angle region a (see igure 8 ure SO in

or of the ends 101’ 1 2' of the band segments 1', 1"

25 in relation to each other, the rotaticnal rigidity of

the pins 20, 21 in relation to their respective tube 6

is preferably not greater than the flexural strength of

the rubber band chain 1 or of the band segments 1°, 1"

in the regicn of the ends 101, 102; 101", 102'. The

30 rotational rigidity of the pins 20, 21 in relation to

their respective tube 6 corresponds to the torque that

is required in order to achieve rotation of the pin 20,

21 out of the non-deformed position of the rubber

mounting 18 about an angle R (see figure 3 also in this

35 respect). The rotational rigidity of the pins 20, 21

therefore corresponds to the torque resistance with

which the rubber mounting 18 opposes a rotation of the

pin 20, 21 about the angle B. The torgue resistance



respect) of ,the ends 101, 102 of the rubber band chain or of the ends
101", 102' of the band segnents 1', 1" 25 in relation to each other,
the rotational rigidity of the pins 20, 21 inrelation to their
respective tube 6 is preferably not gr_e& er than the flexural
strength of the rubber band chain 1 or of the band segnments |', 1" in
t he regi on ofitthewlends tB#&, eb02;ret(n WL, .1The 301f ot AD2dnalpposes

rigidity of fhe, knﬁnzgel%:!:hi'otﬁ &) actﬂeo.”rélfgai&eﬁgﬁ d%%??e%i Y& el YDRHR ¢

COI’I’eSpOI’]dS to the torque that 1Is require In O o achi eve_
rotation of Rare pbadp0z Zbanit Wie t Argheonldefaor M=l poderHbACES 1nhan

rubber nmountdmgn dG @ okt nAdr 2091 €n8 é§@§u259ugﬁréngkﬁoo@tﬁnléi Subber
respect). The rotatiognal_rigidity of the pins 20, 21 therefore

corr espords N4 h&hgdique P&sit ahde PR wiFicdRere rLbber "mobit ithe
18 opposes ardi@ii 68 afhd hengé n120, 2pboupithelangl.e B dJheetorgue

resistance measure the flexural strength of the rubber band chain

1 or of the band segments 1', 1" in the region of the

ends 101, 102; 101", 102', it is possible, for example

10 in the case of figure 3, to determine the angle at

which the neutral fiber of the rubber base body 2 kinks

(this neutral fiber extends approximately in the middle

between the c¢ross members 50 and 51) when a certain

torgque acts directly on the end region of the rubber

15 band chain or of the band segments.

The rotaticnal rigidity of the pins 20, 21 1is
preferably less, at least by a factor of 1.5 to 4, than
the flexural strength of the rubber band chain 1 or of
20 the band segments 1', 1" in the region of the ends 101,
102; 101", 102'. In a particularly preferred manner,
the rotational rigidity of the pins 20, 21 in relation
to the flexural strength of the rubber band chain 1 of
the band segments 1’, 1" is negligibly small in the
25 raegicn of the ends 101, 102; 101", 102'.

Figures 5 and 6 show the use of the device 3 as claimed
in the invention with a caterpillar band chain. The
closing point 3, which is defined by the pins 20, 21
30 and the connector 10, has a pitch 29. This 1is
preferably a third of the band segment pitch 31, which
is defined by the distance between the guide teeth 32
and between fthe drive cams 34 which are in alignment
with the guide teeth 32. The caterpillar band chain has
35 running cams 36 vulcanized-in on the bottom side. In
the case of the caterpillar band chain shown in figures
5 and 6, three closing points 3 are arranged at a level

next to each co¢ther. However, it 1s also Jjust as



- 16 - with which the end region 101, 102; 101", 102' opposes a kink
inrelation to the remaining part of the rubber base body 2 about the
angl e 8 can be understood in an ana|090ﬁ% manner as the fl exural
strength of the rubber 5 band chain 17or ‘of the band segnents 1', 1"
in the region of the ends 101, 102; 101', 102'. In order to neasure

t he fl exuralpstsEngt h tof phevtd@bem]lgandnehasiindl@r cabstihg b@mﬂnt 3

segments 1 10\5%1:'%% nenfeoLop: oty e en Scﬁgln et or e

possi bl e, for exa € case f T e th
angl e at whikdndg h@ew@@mtal 1fi bér" off ttHee r@@b@rpbhls@r bbdyd2 ckipaks can

(this neutral,fd bfﬁs@i"c@”@ls IR HRLE e d R {HEcThIdLe-bat %erthtefl‘%

cross menbers 50 and 51) when a certain torque acts directly on the
end regi 6n dt2ihP?dbber 3BNbARJIIEAEPA 6F 8f LERE1BENAEBGFeRNS WHF®

rotational riaghdidytrpé theepi s 20se2deds ipr ef ef abhyvd 588, mahnkeasth

by a factor of 1.5 tqg 4, than the flexural strength of the rubber
band chai n 1&3)? ]tb?sezgo?%é 2£:)and segnments 1', 1" in the region of the

ends 101, 102; 101', 102'. In a particularly preferred manner, the

rotational r#lﬁéed'ctoﬁlggtzt Qedﬂ%:ﬂgr il.d%%, tﬁ Eels h’\ ci% tﬂo%%ﬁﬁifﬁf{/alof

strength of ru e band“segnen
negl i gi BPy swg | chalnhemsiky)i vahofle ha@nshosimoie demoumcéblllaz of

Figures 5 and,& shawnt heryse e t hendeviece Bras £l ghred,dhedder,
invention with a caterpillar band chain. The_closing point 3, |ch

i s defined B2t$Re pllfs VEBLiC3E 30 hd RheTRORAREL HRANED, LHRRK a1pi LeHd
29. This is quefetaphy qrébhddand, t BecbatHes@gRERL cphbehp3kn WGk S

def ned by Lh5 gl phencg betanem e o o5, 186! N:32 A0 UL 5
15 <closing peint or points 3. The removal of the divisible
chain 1is carried out in the reverse order. One
advantage 1is that expenditure o¢f time and money when
mounting the chain on the wvehicle and removing said
chain from the vehicle 1is very small and reqguires

20 1little 1laber. The risk of accident when mounting the
band chain on the vehicle is reduced as the vehicle
does not have to be raised. Finally, the space required

for storage and transport is small as it is possible to
roll up the band chain with closing point or closing

25 points. In the case of band chains with several closing
points, individual band segments can be replaced

directly on the vehicle in the event of damage.

Figure 7 shows a band segment 1', 1" or a band chain 1
30 with a <c¢losing point as claimed in the invention.
Neither the presence of running cams 36 nor the
provision of guide teeth 32 and drive cams 34 is
necessary for the functioning of the device 3 as
claimed in the invention.
35
Figure 8 consequently shows, as an example, a rubber
band chain 1, without guide teeth and drive cams,

having two ends 101, 102 which are connectable to each



wth the guide tegth 32. The caterpillar band chain has 35 running
cans 36 vul cani zed-in on the bottomside. In the case of the
caterpillar band chain shown in figures ? and 6, three closing points
3 are arranged at a level next to each dfher . However, it is also
just as - 17 - possible to provide only one single closing point 3
over the entetleemi dbh drr he ohladsed nshead dfy thesnsThe band segngrt s
', 1" of t rpiLLar chaj n, have jnser . whi haw
been vul canin%ee‘gle&ﬁ ?ng'ltshgfl?&@ggatslgl [)]Coh%a/ : clgtni(lf}g' I%Izdgglwcggﬁén\séi e
manner and Wk &venid 2heat ubede 6rpabert dkrich gheaidndver seenwimerls n
the base bodye¢icdhg, COANGGE QM akQ JHQVindeH 10Tt §1 FPLErBDYNt @RI izt )s Pf
10 the chain on the vehicle and si'npl e denount abili of the chain
from t he>veh?P®l ESPLECRE Kt RB¥RERAr FlO5 11 S%O%Ih%sxléhivﬁ}ﬂec,h TREe 1in
caterpillar dpnghii¢ckwiishl adglclouibrorrt.hergfored sgangl senca ke rates
vehi cl e has heen driveF o&t%ﬂthe Iaid-out | i ne of _chai 0, LS conneqt ed
at the 15 clB&T nGoPoFRE 8F pPothtPRITGhe PRnthar bt t R&VEFvigi prgLe
chain is carregtbroutr i inthedueydr sbogederThénenadvahd age 10 tbat the
expendi ture i e at t he, .£haj h i Gl
and renovi ngﬂi%é%ggﬂgﬁﬁ f%?%%yjt\;\% %Eﬁ?gﬁgbggdvgt%y sma IQ%%% rgg}c%?r (ebf
20 1ittlé | aee . amheer oslatof theciodéde wedd srsund i@ ¥ hdrbaad reddier son
the vehicle is neducedagsethevyghicbe does SRk have tRebeydi Sebber
Finally, the space requjred for storage and transport is snmall as it
i s possible ”E‘QiB?J%Wg%glq hePpahdtRaPHl i £H cFésPRGOPBENE Nof2oSias§
25 points. lapghexiesteeDf ealds chaf nschad t pisemeira)l @ oMy HRd Ntesids

i ndividual band segnents can be re__pl%‘;}fed direct]y on the vehicle in
the event of U4 ge. aﬁ’gure 7" 'shows band S t*1*€- 1" or a band
chain 1180 with a closing point as claimed in the invention. Neither

the presences Ldngi ng, cAs, 36 t he RI oy si 9N Qf | eeth
and drive ca_nfigl%m is ne(?essa&rly Pgrgétrhe unc%%%?n&gof&ﬁle daevfe'fclzlet %as
claimed in tHESsHvENt i bpving several band segments 1', 17, 10, the

ends of which 101', 102' are connectable to each other
to form a closed chain by means of one or several

20 devices 3 as claimed in the invention. In order to
avoid repetitions, the embodiments in respect of figure
8 are referred to in a fully extensive manner, the same
also being applicable in an analogous manner to the
embodiment in figure 9.

25
Figure 10 shows a diagram in which the dependency of
the rotational rigidity of the pin 20, 21 on the
respective angle of rotation B is represented for three
different types of bearing. The x-axis is marked off in

30 steps of 10°, therefore extends from 0 to 180°. The
rotational rigidity, that is to say the torque
resistance, with which the <corresponding bearing
cpposes a rotation of the pin, is specified in Nm
(Newton meters).

35
The continuous line shows the ratios with a
conventionally rubber-mounted pin in the case of a

caterpillar track with steel links. The curve climbing



Fi gure 8 consequently shows, as an exanple, a rubber band chain 1,

w t hout guide teeth and drive cans, having two ends 101, 102 which
are connectable to each - 18 - other tg forma cl osed chain by neans
of one single device 3 as clained in th % Avention. In this case, in
the event of a wi de rubber band chain 1, the single device 3, in an
anal ogous neseeply fiiguhte Fragmn tdlesosSabe repkasedchyaseverat the

closing poi nf g WG el £ 8 gbgggf@ﬂ& t%hhr%%ttl WelignE ek Ene
also illustrates the concept o cati on-speci g pi votl ng
angl e regi oS5t r ydGEed &hbohéghThe @Tﬁtaﬂmly 102n@re@ﬁengubrte:rrqomd
chain 1 are lreypé@@hé@wamé eeRR! tteéSlbéta;lrQ:é hfneﬂgtaeee etlrteaeygttrde

roll ers and/or jve r ers of the craw er veh As each of "the
t Wo rubbg r’?bttﬁtt hst 1% abbfit tt‘ﬁevﬁFHsh?@h ﬁflétﬁs@rfbélolonN@ac@V@é‘s@t
appr oxi mat el yhal éngtlltalae \mlmatl og &00f tihe eedmhqwarsciSaeaehdgt eyt

a =213 isr hly tr uregshowsarubb S
clained in t%%'-lgel n1¥/%n |8ﬁr avr g & ?r%%%dr%%bﬁgﬁ?%e Sucg‘" t?lf% he
ends of whi c¢ha0EvenI02bfarteomml atﬂue:tt}@reachtethen t otli®r Mmcarces

cl osed chain, hye ”%éngaeo“a%&rﬂénas% rdle 20- dEYi G8%,,3 aédf Clcﬁle”%%atﬁ
the invention. In order to avol petitions, the enbodinents In

respect 18f fHYRES avéthetder epudhriassa gnd | yLerebnsple srarpeich tdfe

same al so beétf‘@eﬁp’@hftﬁa@b%sl M@ agal ageus dTanhedsd e t hepepbodnmenyr
in figure Qn%HZSk? re 10 shows a diagramin which the dependency of

the rotatio ?Jy“'of the pin 20, 21 on the respective angle of
rotation 3 is represented for three different types of bearing. The

X-axis is ed ff O t eps_of the ef aore, ext nds fromOto
180. The r(r;?lgfr ongrl Il grg P)g/, ﬁa‘t’s Q‘t Syl?ﬁe 1'or qgle r 88P°5t acn%e

wi t h whiléh theoker r dgpondthginearitiy oppusesianadt atidpenf mdventging.
is specifiedpid d@aﬁt\@r\tpﬂseﬁé%%)th%é E?Sg%ﬂﬂﬁkﬂe%%'rkr%e i$hay -tﬂ}ﬁ»

ratios with a conventionally rubber-nmounted pin in case o
caterpillar &9 atRenicontdpeelngildpe qweveuple té1s nbieRl chain, Only

with the difference that the gradient of the broken-
line curve of the rubber band chain dces not climb as
20 steeply. This is because when the ends of the rubber
band chain are pivoted towards each other, the torque
is absorbed not only by the rubber bearing but also by
the ends of the rubber band body themselves. However,
the problem with the conventional rubber mounting is
25 that as early as at the first degree of the rotation of
the pin 20, 21 1in relation to its mounting, as the
rotation increases a constantly growing bending torque
is transferred onto the rubber band body arranged
arcund the rubber mounting. This leads to fatigue in
30 the rubber material of the rubber band body in the
connection region of the two ends, which can ultimately
result in destructive tearing in the rubber band body
and, in the worst <case, in the destruction of the
rubber band chain.
35
The dash-dot line shows the ratios in the case of a
rubber band chain with rubber mounting 18 as claimed in

the invention. Here it can clearly be seen that the



- 19 - steeply right frgmthe start makes clear that the rubber
nount i ng opposes the pin rotation right fromthe start with a high,
constantly increasing torque resistance, OThe torque resistance
increases already in 5 the first 500 fo4‘he very high val ue of 400
Nm Even at this angul ar value of 50 the bearing is already not able
to absorb amuble nongbténgediSstegpmessichothdtonnotfthelevepntnof0, 21
potential f h r ti.an,. the f ]{:gelseh e t.0 bgnabsor.hed e

st eel Iinks%(() ?%g 8%1%[ HB 1t0& H%\r/lve\%r, Wi teﬁ tCLae' tgaghﬁl@s% a%g%ogg nf
structural stQeHig hrefistapret hilhigoeansivtes ashatr dine, thg efénpta 40
problem for suichha ¢BahBiohhe Reekem ldMmerishoysnt hembati @31 R dlRies
case of g 15 rubber band chain wth conventional rubber nounting. The
char act ePi st3?9 of O¥FFS BFEKERSPIRES VY iRY Sthf | Bpatsnghand do” not
cont i nuous- lligwd cthy esaf-rbhadshgelru@ibain, b Yosd ¢ h dheydiwhker, erfaemn
t hat the graadi %%tta%c} he roten-l i.ne cg}rvg of the rub eé bagglo chﬁ:i n
does not clinb~as St e8 |y Thi%s™ s BECausBPRABH T RES edds™ of” t é]e
rubber band whHaier aneupt vog ed 8t erar dso ebehget hebsothe angr guilitsional
absor bed not by e o‘J:Qﬁf‘er i t ;al t n of 1
rubber band bo yélst'heJrCr%gl \;Cres. Hom%%%%ggﬁggplrlgg?g%gv%st ﬁfegﬁe cHet
convent L8naltddibb&ASnotat igRFad 26hehaddist kardly d9rgestheOply sithen
degree of theuodatiws ofubberpi Parl, Bdaiyn Behati 0Rot 0 ribkS tRDUNtGAY,
as the rotation increases a constantlg grgw ng bendi ng tgr%ue IS
transferred B e TDLRPIBETE HBEYORr PAngEHARIBUNEGEhe AEBFel to
m)gtr;ti ng. ghf.its" d%aaisplr]bci*eicbxgﬂ@pé@iﬁﬂctpevb?bbﬁr afgler irgbi@h behﬁ:'rom
rubber ban o] LRothe connection region of the t ends i ch _can
W't e ety oottt BB GRS RIG | Ve SRETAGIPR e ot ubRRTC baRa Body-dnd,
in the Worstewmseit i exthemeesvadcpeaksef thhe fobbersband ¢ha rrordfe
The dash-dot,ddne shaws,d hgfad 95, 4 %ﬂ)ﬂ%fﬁé& of a rubber band chain
wi th rubber nmounting 18 as clained Iin the invention. Here it can
clearly be seen that the - 20 - rubber nounting 18 opposes rotation
of the pin 2heZdfdse f @hcasadpite ap al elafinea 40 WhHd alrRsit ik
torque resistance. This ensures that in the first 40 of the
rotational r84iBFDf 2t REH 1 SoSPPRRF L8P g " Shdt ¥Br &&¥sir gt 2
absor bedOonlpyudiet hkbabear thgiand o ofot thoaddarke sagmenndi ngoatibbers
band body. , o] ti o] i 0, xL,nat el.y
40, the rubb%egrrycr%%ﬁ i%%é 13}25%9%% Fg%Seﬁnogfglg&r é)ral?; %ﬁd%??lg%%a o 21
forces, the s gse Pad sttencecdnce@asessand t@nsl/simistretch load of

the end regions of the rubber band body.



10 body has to absorb the additional forces. Only then would the
rubber band body start to rotate. As, however, the angul ar region of
rotation for 13 fromO to 40(= appllcaE{on speC|f|c pi voting angl e
region a fromO to 80) covers the operation of a rubber band chain 15
even at extr | oad peaks, this increase in the torque resistance no
| onger has é%g%ﬂﬁect Therefore the device 3 as clainmed in the

i nvention ensures a wear-free connection between two ends of a 20

r ubber band chain, o of two, band segnents,, both as con er
friction- freg nnghtﬁﬁg ot thg p%ns 20 on%ﬁ¢tlng & and"The re&ﬁce%f e

tensi | e and/mblxr etteind ogtagh t he) ertzzbr@gjtoctn@rof enbe (UBBer dandhe
body. ~-521 ¢ @fne St cha8RViGe (031') g,w?&thlg@ 8ne end (11 )ryof

a rubber ban ain (1) to another 5 rubber
chain (1) orOJtoctl E6hRBcPRAE @ﬁeﬂen& ((ﬂdl )ofofa argpper band §e@ﬁcentto

(1') of a “Hﬁ&ﬁh@@ngn@hﬂuﬂsz yothesc808d( H8Ad) Rignersecond) bard 5
segnent (1" a rubb band chaj sal d device, conprising: 10 at

| east two tu‘b‘g%b?%) ‘H’gajal'm?‘?l(cgdje‘?]ic)'e WWF}%“?E’ober-nount ed
(18) in the respective tube (6), it being possible for one of said
pins (6).in o insert LD the ne ( ) and
into théootﬁ§$ fe%g§16%8 %%??f th%aVE 2 53' @%g'n}?%)W%g 5 Tof
the band segrerher{moyntleq, @fd atinl edde onespenhiceortyldd), (dy midns
of which the,difns O;ﬁ@QM@llé 2S£ \Aﬁl@yp&abgﬁe g%@er 6f Lth 'eagﬁ case to

rotationally fixed manner ereint tational rigidity o

pi ns (20, 2f¥3|hn$%¥5?ﬁonnﬁé ﬂheiroﬂ%sﬁéétlﬁ@lvuﬂé”(@) a%@oﬂ@ﬁ? abeut
by the rubbeftﬂewnéhag (088), ﬂ@'adjd»@teﬁlel RLGSRENILNGE @Maike (1) or

" flexura stre e rubber in ( or of the band
segrrenti5 1'0 %FQCE(;?%%F‘ISO eﬂ@nfds f%%( 101, 102; 101', 102').
2. The deW(EI(IEa$B @¢@J@®ﬂhe@m@ta(h®1, mhemeanstbé whtiati ah&l pins

Lgidity of U panp (20 RRLIELElA AR e 1 LesPeatine i

(6), at leas e appl ication- ere

(a) of the dnidseq TENNED?) of the rubber band chain (1) or of the
ends (101', 102') of the band segnents (1', 1") in relation to each
ot her, does not exceed the flexural stren th of the rubber band chain
(1) or gp rﬂbq%ﬁﬂjl§g§ﬁeﬁq%aYﬁQna&"§lgldl y of the pins (20, 21} in

relation to their respective tube (6}, brought about by

the rubber mounting (18), is adjusted in dependence on

the flexural strength of the rubber band chain (1} or

of the band segments (1', 1") in the region of the ends
25 (101, 102; 101', 102'").

2. The device (3} as claimed in c¢laim 1, wherein the
rotational rigidity of the pins (20, 21) in relation to
their respective tube (6), at least in the application-
30 specific pivoting angle region ({(«) of the ends (101,
102} of the rubber band chain (1) or of the ends (101",
102") of the band segments (1', 1”) in relation to each
other, does not exceed the flexural strength of the
rubber band chain (1) or of the band segments (17, 1")
35 in the region of the ends (101, 102; 101", 102'}, the
rotational rigidity of the pins (20, 21) preferably
being at least a factor of between 1.5 and 4 times less
than the flexural strength of the rubber band chain (1)

or of the band .segments (1', 1”) in the region of the



35 in the region of the ends (101, 102; 101', 102'), the rotational
rigidity of the pins (20, 21) preferably bei ng at |east a factor of
between 1.5 and 4 tines less than the f%%xur strength of the rubber
band chain (1) or of the band segnents 1") in the region of the
- 22 - ends (101, 102; 101', 102'), or, in a particularly preferred
manner, the ¢mwiat idial, rﬂQEdltyObf trﬂEDZ’pl)ns ©20, 24) anplaeltaiqwrarthr

the 71 exural, sizenold ohahlbe, T Uherbend: ohain it Bt olod hepband e

segnents (1'5, 1" el ng negl on’ of the “en
(101, 102; 1049, Z@d2")in Belameorae\h%eth{%) féexemanlrreﬁﬂaﬁqﬂfm ﬁfzthe

wherein the appbd€abhoa- engehfi(g plowotdﬂgt@@%&qaegé@ﬂeﬁe% qfi 1t he »30

ends (101, 02 101" ") of t r.ubb band, chain of the
band seg S nﬁg%l?ﬁbi@ arg ﬁ IRRAT | QT bélfl%\eéﬁdé drd 130

degr ees, pre]f(m,abl@/lb,etmn) 0 and 60 degrees and, in a particularly
preferred manner, for also covering extrene | oad peaks, 15 between 0O
and 80 degrees. 4. The device (3) as clained in one of clains 1 to
3, wherein the rdllaidmaicei gBdi By @flatﬂn@dpiim; ¢PHIm22) i«rherret'Lat itdre
to their respectjve fybe(8);rHL oughhea 120, Lheok g
(18), is adjusted aiecn(ﬁ@ eE( elnce OE % V\g ah ?2 % Sehlg}ﬁe on th|egh

the rubB8r LRI chalh- (11021 ,18%§, | §0t20 beoﬁl thed. ru}ifberrh]éaﬂéwcé’éil(%)

as clainmed imyl agkmdk wher aidhd heeéﬁeﬁegatalonal1rrsgl1(ﬂ1tyep£twﬁ RIS
(20, 21), brought gP“t by the rubber |$§ (18), when the pi
atted s iar‘? refati

(20, 21) aré? 75 By et "&I%%‘?eé)s fePTpoRreterably
respecti ve theimesdds) al aamehl ebe deygbesof aA000 Kg, S @[amtmdurmtxe_lyy

5 Nm at a vehi i 8 |t30|$aprxinatl 7Nm

2 vehi ol e v oSS A0 By TToT s  Spbr Gar rhit) CISRAE. 305 WeRcre
wei ght 6P 15800'den it &rsdasiibrctﬁamsa y 18 Nm at a vehicle weight of
18000 kg it is approxinmately 23 Nmand at a vehicle weight of 20000
kg it is approximately 25 Nm _35 6._ The device (3) as clainmed in
claim4 or 5 wher ehkcs of 2k i dhafleigedi 1y enet RE piLAdME28, t21)3+in

relation to jyheidid espectéveriomel (Flgibieygbt aheupil¥ (202321) in
relation to their respective tube (6}, brought about by
20 the rubber mounting (18), is adjusted in dependence on
the weight of the wvehicle on which the rubber band
chain (1; 1', 1") is to be fitted.

5. The device (3} as claimed in claim 4, wherein the

25 rotational rigidity of the pins (20, 21), brought about
by the rubber mounting (18), when the pins (20, 21) are
rotated (B) Dby 15 degrees in relation to their
respective tube (6) at a vehicle weight of 4000 kg, is
approximately 5 Nm, at a vehicle weight of 8000 kg it

30 1is approximately 7 Nm, at a vehicle weight of 12000 kg
it is approximately 12 Nm, at a vehicle weight of 15000
kg it is approximately 18 Nm, at a vehicle weight of
18000 kg it is approximately 23 Nm and at a vehicle
weight of 20000 kg it is approximately 25 Nm.

35
6. The device {3) as claimed in claim 4 or 5, wherein
the «rotational rigidity of the pins (20, 21) in
relation to their respective tube (6), brought about by



t he rubber mounting (18), is adjysted via the tensile stress of the
rubber conpound, the tensile stress being all the greater, the
greater the vehicle weight. 5 7. The devi,ce (3) as clained in claimbé,
wherein the tensile stressnbo to DIN 5355 (6300) of the rubber
conmpound at vehicle weights of between 4000 kg and 20000 kg is

appr oxi mat el heerwebar3 MPUREAEhd(1®) 4 MPa.adimB.cthevilevibe (Pn=isle

claimed in ope-Ofschai PRe4rhBpdr WRREBLAAGL NeHEOLRLQNR! St Wsdl tik 10fg
the pins (20, 21) in relation to thelr respective tube (6), brought
about by thefttibbe? woemEehg TaB)Ireaten) et etriiale HeetHikkness of
t he rubber nmounting (18) between the pins (20, 21) 15 and the inside
surface l?’f t.he tube. d9. . The g vice (3), as clained,in cla:hm 8..
wherei n the fhicknd3s?sY the (PlbB&r g 1§¥a?1§ Br oVP&EE 0y HiF
appr oxi mat el yercoinbd ardt red 3390 betove&INt hé380anmet &40 Df 20 tttes pirukared
t he inside di of_.th t he. di t f pin [ al J

t he bi gger, %%@%ﬁ%t éartttﬁg%\l;leaﬁieclgg%\g#gﬁsoef 18).6 hgénde\%logg ( fgld
clained in oHe0®F g al preadpIex B Oe lihee gt hd- § M Ba i omdl 12§ §ildPa y
of the pins (20, 21) in relation to their respective tube (6),
brought _about by the rubber npunting_ (18), is adjusted_via the force
to be appli et whel'Preciieg (At pPnsled0ed2iy PREoCEhEILRIFSsfedtd Ve
t ube _(g) andﬂﬁmp@nﬂﬁﬁﬁb?ﬁt@éénaperS@%ﬁubpeblfnpuaébags( J(&)J,c%r)eqtned
to said pressing-in. e device s. cl gi.ned_in clai ,
wherei n [he THHCEITY- T FOTEE SEEPFSEAhaCERE dbir BEGUGHLoPLERS bY
rubber nounttilmg (W8yeromoect gt igBet oibsadiusthd 35agrtéat ehidkmess
greater the yehigle \ghaht -moﬁn@th 03'12.8) T %t%?éhcecrﬁé.)%ﬁfsscgﬁbﬁe%')“

claim1ll, wherein the pressing-in ce at vehicl e wei et ween

4000 kgland Zmdoth&ginsidpprosiaet 0¥ bee wedpe 35 kN and 80 kN.

9. The device (3) as claimed in c¢laim 8, wherein the
thickness of the rubber mounting (18) is provided by an
approximately constant ratio between the diameter of

20 the pin and the inside diameter of the tube, the
diameter oifi the pin being all the bigger, the greater
the vehicle weight.

10. The device (3) as claimed in one of claims 4 to
25 9, wherein the rotational rigidity of the pins (20, 21)
in relation to their respective tube (6), brought about
by the rubber mounting (18), is adjusted via the force
to be applied when pressing the pins (20, 21} into
their respective tube (6) and the compression of the

30 rubber mounting (18) connected to salid pressing-in.

11. 7The device (3) as claimed in claim 10, wherein the
pressing-in force applied and the compression of the
rubber meounting (18) connected thereto is all the

35 greater, the greater the vehicle weight.



5 13. A rubber band chain (1) having two ends (101, 102) which are
connectabl e together to forma closed chain by neans of one single
device (3) as clained in one of claingné to 12, 10 wherein a tube (6)
having a pin (20, 21) which is rubber- dnfed (18) in the tube is
inserted in each of the two ends (101, 102), wherein the pins (20,
21) are couplabl elhe dachcot hér 45( &lpimadainotadniiondlll,y whiered rmerreer

by means of 2l églfr?é %gefge gector JLH0)1and, ahet eLn s, It akpghalyg

rigidity of 0, 21) inrelation to't respective tube
(6), broughtanb D herpRpPREMMBRRY i PREYAY) , 39 skhdpudt @Y k.
dependence on the flexural strength of the rubber band chain (1) in
the regi gn of_the en 10 14. The ruybber band chai_n _havin
sever al gandt%egﬁ%n¥€b9é (Qan 1C%alPhélénB§V€T€1tW°1@?dF dfL Qi AP &r e

connect abl e whi @achret hemnnee tfatrlra at@@@sm@lr chai mtdyn neanscebdonrgadmn
sever al deV|ces 3) _as.clainmed i of cI 12, .30 _wherei

in each case a:Té I)ls'(gif ﬁ§$lﬁdn§Ap|n ?%)m%?cﬁg?ém?abﬁgrpﬁguﬁ%
(18) in the aldeng sl itset2ed in each of the ends (101", 102'),
wherein the pins (20, 21) of two band segments (1', 1") 35 to be
connected together are couplable to each other (11 a rotationally
fi xed néAner"hsreang ofule | eakt NGV nGonAed@ ot (E%% aRd) -wipkch is

wherein the yoidt ondlntédi digy oh the Riure (20, iRddrt8ar ehatien o
their respectlve t ube %g) Q{Oﬁﬂ? about by the rubber nounting (18),
i's adjusted'ﬁ Y ﬁexural strength of the band
segnents (1', 1") in 5the region of the ends (101', 102'). 15. The

rubber band %Pfé&éwtﬁ bq%%l(b§labg}lare couplable to each other
15 (11) in a rotationally fixed manner by means of at

least one connector (10) and

wherein the rotational rigidity of the pins (20, 21) in
relation to their respective tube (6), brought about by

20 the rubber mounting (18), 1s adjusted in dependence on
the £flexural strength of the rubber band chain (1) in
the region of the ends (101, 102).

14. The rubber band chain having several band segments

25 (17, 17"y, the ends (101", 102" cf which are
connectable to each other to form a closed chain by
means of cne or several devices (3) as claimed in one
of claims 1 to 12,

30 wherein in each case a tube (6} having a pin (20, 21)
which is rubber-mounted (18) in the tube 1s inserted in
each of the ends (101', 102'),

wherein the pins (20, 21) of two band segments (1', 1")
35 to be connected together are couplable to each other
(11} din a rotationally fixed manner by means of at

least one connector (10) and



wherein the band segnents (1', 1") each have a base body (2) nade of
rubber, which has inserts (5) which 10 have been vul cani zed-in, can
be | oaded in a tensile manner and mmag_g&ound the tubes (6) inserted

in a transverse manner in the base body

10

2).

wherein the rotational rigidity of the pins (20, 21) in
relation to their respective tube (6), brought about by
the rubber mounting (18), is adjusted in dependence on

the flexural strength of the band segments (1', 1") in
the region of the ends (101", 102').

15. The rubber band chain as claimed in claim 14,
wherein the band segments (1', 1") each have a base
body (2) made of rubbker, which has inserts (5) which
have been wvulcanized-in, can be loaded in a tensile
manner and wrap around the tubes (6) inserted in a

transverse manner in the base body (2).



