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118, 42857 Renscheid 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
segnent of a ggibhgr Band chain. 15 Vehicle chains have al ways been
used for nobitTTZzTg vehi cl es where, on account of heavy vehicle
wei ght and/ o8 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 said vehicle chain being exposed to a
torsional force at regular intervals when circulating in the
so- cal | ed3r unbiell gemschgich Cmpli dafol F&Rr ViarimiahassgrellBor 428&hpl e
in the case of a tank, the return pRéRtSh&irthe 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
Connecting device

10 The invention relates to a device 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
segment o©of a rubber band chain to another end of a
second band segment of a rubber band chain.

15
Vehicle chains have always been used for mobilizing
vehicles where, on account of heavy vehicle weight
and/or the use of the vehicle in rough terrain, the use
of wheels for ©propelling the wvehicle would be

20 problematic. The use of a vehicle chain involves said
vehicle chain being exposed to a torsiocnal force at
regular intervals when circulating in the so-called
running gear. Such typical load 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 technology of a pure steel chain, as was still used
during the Second World War, gquickly reaches its
limits. Thus, for a higher wvehicle speed it 1is
necessary for the vehicle <c¢hain to have certain
elasticity. In addition, the service life of a pure

35 steel <chain 1s greatly 1limited by the constant
metal/metal contact between the chain links or pin
supports and the pins. Consequently, in the past
rubber-mounted pins have been used meore and more in the
production of wvehicle chains. Said rubber-mounted pins



by segnenting (= dividing into chain |inks) and installing pins and
pi n supports. However, the 30 technology of a pure steel chain, as
was still used during the Second World War, quickly reaches its
limts. Thus, for a higher vehicle speed;it is necessary for the
vehicle chain to have certain elasticity. In addition, the service

life of a pure 35 stee chain,is atl Ilnlted b the onst
net al / metal cont 4¢t° B %é’r’fefﬁéet?%sg '|¥1|7‘| %]Fespllr{ysii]bepo‘:ﬁl ﬁrdntkﬁe
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nore and nor enidhitfe PELHUCtHQFOf ; ¥ehiGkBethad NG+ 193] dpetween the
rubber-nounted pins_ - 2 - are ressed prestressed, 1nto bores in

the chain |inkEsh SRERS aPRENAE THAD With'eaie ERRi FUPBRAr s15TRCERe
runni ng géar ,artdhetiec i staelit Hacekri a'hleorrdtatt\Maqn dfhectsd epiné acas ther

fri ction bet eend hse [ UhboEnULT 36595 NGNS, SLegl o aqes oy Thg e

rotating of t e pins in ores o in SUDEPrtS)
i s absorbed ceHRlEEly b?Yt Hdcel @%ﬁ’él@eﬂélfﬁﬁmﬁ’ého@f 0tﬂ1eth%|bb?é1|b

| ayer, which 1@@@&3@% ni bepweesed hen S!dé%@ééh ofhtheupiFBcandrt hee
bore in the chain nore re past, the great

advances in ﬁﬁfbﬁn tﬁgségfghlﬁa S pekin t ‘the use of rubber band

chai ns hd® becone nore and nore interesting, not only in the nilitary

sector but algp @f MRAY deceht biag V‘é‘ﬂéﬁg?@a@-%&%@s&l HarDHa

snow r enoval vehlcles In contrast fo a s chain, aru ban
chain, in prifRigEh dove 5 e ddadny-ISi MSBe & ﬁﬁ?Q%Faﬁqqd'ﬂ%§ln5
ability of thmg Lﬂsé)mmdoamdr@ramdmembsesmﬁes@wmq,s hocaballyt harehe to

stretch (Ste%hjﬁﬁgf§5éHc{§¥WB§%tglso as regards civilian vehicles
15 such as, for example, snow removal vehicles. 1In
contrast to a steel chain, a rubber band chain, in
principle, does not need any pin bearings at all. The
ability of the rubber band or the tension supports
located therein to stretch (steel cables or composite
20 fibers) ensures both the elasticity in the longitudinal
direction and the necessary torsional capability when
guiding the rubber band chain. However, the handling
{(fitting and removing) of such a closed, indivisible
chain 1is difficult and expensive. Consequently, 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
rubber band chain, in contrast with the chain link of a
steel chain, is itself elastic and consequently
deformable.
35



20 fibers) ensures both the elasticity in the longitudinal direction
and the necessary torsional capability when guiding the rubber band
chain. However, the handling (fitting and renoving) of such a closed,
indivisible chain is difficult and expendive. Consequently, it 25
woul d be desirable to put the principle advantages of a rubber band

chai n toget hqxd‘ygr{{bgté},e Advapt agecpf 1 6asy assenbly or disassenbly of
the chain on the vehicle. However, transferring the principle of the

rubber- 30 nounted pins fromthe pure steel chain to the rubber band
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t or si onal stre in orgﬁg' %% FBl to be a agted to the

ref erence C|9€I S the Ur i mﬁe@ 1IFhBLERR h*| FAR P&dfqppoﬁ§dtﬁén
rot at ed aboutthehesilgenlofpithe2@haas ain&sbbtly of *mhrch thiee sliizek offii mhe
nmount i ngo48lzdrgdefer prg. This deforming is made clear by nmeans 30
of the oblique hatching of the left-hand |ink pin nounting 18DEF The
rotating of the chain link body |', 1" about its respective link pin
20, OI21 is abgstrbedietanplet ekyeby tihe Fighr$i re mandwag cllél&a&q@rh that
no di spl ace s u e .pin_and 3
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inside wabl ofott haxpgdwRid dd "oAal stress in order, for example,
to be adapted to the reference circle of the drive
wheel. The chain link body 1' 1is 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
30 of the oblique hatching of the left-hand 1link pin
mounting 18Bper. The rotating of the chain link beody 1°,
1" about its 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.



-4 - 1f we now want to apply the above-described principle of the
steel connector chain to a rubber band chain, we have the problem
that in the case of a rubber band 5 chain not only the link pin
nounting 18 but al so the rubber band |ink body would itself be

el astic and consequently deformable. The set of problens arising from
this is illustrated in figure 3. If a torque M (indicated in the
schematic diagramin figure 3 as a 10 | ever which co-operates with
the axi s of rlbft av¢ ono¥ @Rnthdopiaprdy ditk | sbeo vt dastrdbedt nriacipdee
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segment  of aﬂeibwrcb@@el chaiisw Nedél deyheeiasigt al BBfsiDet hand/or
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| east one connect or, Eﬁy F‘S of , which the pins are 10 coupl abl e
aPFyt

toget her in &% dtS&til BxEHPRBANBFATIRY t FHiaSsse O“tcﬁetﬁﬁf-"ﬁt E8nal
rigidity of tm::pmrgs in rehat mimuho bhser baedpecti we tiire, delewght
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fl exural tgtré{rgt rg%rie ru er dy %&ﬂﬁ §u98?f¥ §p§§ %%gndﬂgegnents
inthe regio a@I’et Predends. vinich c%ﬁ*fl eH3GiB2ERLY “6FYLE ddt i BRe oRibhe
pin i s preferalipsrabgentedbdingt herhublFer dear ivhg akhangeAgnpaet blie

pin. This ne sthat t |I and/ or tretchloadsrntger i on_of
t he ends of trhe ruab%ergba%dgchgﬁms S“% t%‘% %t%%endog ﬁ%‘ﬁ&gmcgﬁoge
avoi ded or atwdagashereekiceppin 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 +the set of problems depicted
beforehand, the present invention proposes a device for
connecting one end of a rubber bhand chain to another

end of the rubber band chain or for connecting one end



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 segnents in the region of the ends. It
i s advant ageous when the last circunstange. applies at least in the
application-specific pivoting angle region of the ends of the rubber

band chain or_pf th ends of t he band segnents jn relation to, each
other. In othe$ 30 gords |Fdls‘§353ﬁtaagod% FB#Q?ﬁek¥%F5t?%%HT o
rigidity of tameoyiarn ¢nd rof aai eacond t hend segpeuti vé Bulr@bberrt bend

wor ki ng regi 0 ofn ! hess ppbegppand chai nchgiheqgal ways dhgss tnwattl%ﬁ
fl exural strqu%h of the rggper band body in the region of the ends.

This can ensut@RHfCWheEh 353Hhe 1é‘ﬁ‘ﬂstl‘ﬂ"‘eﬁhehar‘}i;?{?)"c’irfer‘E‘baPﬁ’rdl C‘f'llé:l"ﬁh st&rt
to pivot towardsoeactvuoitieer , imitited | yrespycthee r ubbies, noust i mgiak

ggglplginhﬁt rcesfgg{%%%pt%gcg?éﬂﬁt ?gsroiﬁhéﬁ¥%b Sﬁs%;'%ng%gnds
of the rubberlQﬁﬂﬁFqﬁxﬁpto the one end and into the other end of the
rubber band chain or of the band segments, and
at least one connector, by means of which the pins are
10 couplable together in a rotationally fixed manner. In
this case, 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 rubber band chain or of the
15 band segments in the region of the ends. This can
ensure that torque acting on the pin is preferably
absorbed by the rubber bearing arrangement of the pin.
This means that tensile and/or stretch loads in the
region of the ends of the rubber band chain or of the
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 is
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 c¢an 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 is exposed to torsion such that no forces



According to a particularly-preferred enbodi nent of the 5 present
invention, the rotational rigidity of the pins is at |east a factor
of between 1.5 and 4 tines less than the flexural strength of the
rubber band chain or of the band segnentg in the region of the ends.
Broadl y speaking, the bending |oad on the ends of the rubber 10 band
body is all the s he. r ot ati_onal idity of the
pins in relatfon® rT‘flyt Sf“lagiuflg‘fmgf 8% ﬁ’r&est REE rL?rS’betfll %nlﬁjféﬂirﬁ or
of the band sbgn®m sceddomsefuéehel gnds mf:érlteamuhhem:muahoés it can
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ends. 20 Bhe ;amﬂematimrstpm f itthepi matdtngnanglre giegicgn ogf tlhlée pands
of the rubber; ?Qg ghaip qr fgc&tog:e O%h &rreniﬁl <,er:lel atl ;on.tq e each
0 ere

other is norrng bet'ween 0 ore e rubber G ant nﬁ of
t he pins shou@fé)art h*é?%f%lﬁ%xwrﬁs]ur%t@ﬂgfﬁhcpént’qfsﬁ | khest dtanshabadingiodi ty

25 of Ehg Im nef aghe% afsld lgbg&rtasud ]gcsaaguhaé E@gi@ﬁ' oﬂ'{;’@né r@ﬂ@@S%}oadl
suscep 1 DI or Si erornatl O e ru er n

e Pl vot | n R gt BEGRIAesncs Mo oo 4BF, r%b%\?r‘fded
i n order 10f orbandanpbedy t o:Lkeeplﬁ.hethermsmaa[Leh:oad t&m trmarmlaber thand
30 body | ow eymamlt h%lﬁf@iﬂ(v%@ Cl e MIMES qi'?c‘if‘erla lfam o, fthe

particularly preferred manner | ow rotation rigrdit
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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) .



35 susceptibility to torsional deformation of the pins that is as
hi gh as possible and in each case sufficient structural strength of

t he rubber nounting. The rotational rigidity/susceptibility to
torsional - 8 - deformation of the pinsyin relation to their
respective tube corresponds to the torque that is required in order
to achieve rqfation, of .the pin auf. of the non-deformnmed posiftjon of
the rubber mouht i ﬁé’tﬁgﬁﬁf‘aé 5‘\:lcge’1‘j£’L ¥n Qhglt&e THEPRf dre, B‘Ffs%tlon to
rotational rigiainyrekspebeipenstwme,rebpondstt abdveE t byquehe esivdbamce
wi thowhi ch g by, TPUNLLAGSPEROSES dhdedl@hian Hf the BhigRPOU:
this angle. 10 The rotational rigidity of the pins in rel a_tlgn to
their respectiffe Y%%?l%rSHgthé’g’ou?h%er%e%? ugﬁéiEl FEAN i ] be
pL_ef erabl ¥ adjitsiest] Vit tﬂaﬁﬂ&&idnesfwfe%f;eofrluF)beﬁr whbear be,agrpo%@da In
this case, t t ensi S Ss.4.S pr I Y. . reater, e
greater the r1}“3“lveéhi & % wgef'ghtsc.hel'hgréﬁg% er 1-T%e Pté gle e g}t“? es"’s?th&f:lfehe
rubber conpouffdShithe Graadiesy dimensdaedorabbek gbdndy bofliehe haubben
nmount i ng prodiueadafseam A raubhalr SQABOURGe tHR18hane e enBohdek"

t he rubber c ound theé%rrgﬁt gr t he, torﬂue resi sg%nce wi th which the
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tensil e 40restin@hsioent epfs e t khagimgsenhicnvert | drrieédr sttam t hie
tensile stresgyioid N,o3nf4 V"f‘l‘léﬁeféréj,ef’cﬁ@d??éa{:gf uat '&@&erfsﬁg?ﬁ‘st he

4
tensile force Pi present” when achieving a ceftain stretch at _t

rubber 25 bo®f ahdT¥RReF nPEREl CERdEs t iMF AT TST BHe FaBbalsSPoly.
Therefore, SXhountkid / iAo appl i esbbéin titihtdage, ihheai noexsiref-grepge i
in the synbol_ .5 .stan far enu{%;' I l.Lue of,..t-he associ ated
stretch, e. &aﬁ?féq f%? 38’5(90%_2“ etc .é]%ﬁjgli%ﬁéj I eStthquesﬁ%BOﬁrfosPthe
rubber 3@2cofdfi¢ieditlvhe riBer nBuAceREiilite pi he at beasilohel

wei ghts of belamema4908 kg and 2P0&r kehirsidpRRr oxi mately between 3.8
MPa and 12.4 MPa. The rotational rigidity of the pins inrelation to

35 their respective tube, brought about by the rubber nounting, is
preferably adjhgstestatiizpnadle 1igickitassobf thdepiubbebroonght i Rjobet bgen

the pins and die inglde aonhecey of yhbg tHBepilhd this £888ed thiS1s
parti cul arly - 9 - agvant eous when e, thickness ,of the rubber

th
mount i ng%Ps” FFGFTEEd b afF HpprBki rét eFYetbnEIRESETR0 BdR%we &t t fe
di anmeter of tiehigile aedghheocifndDde Huanehet of iddesdwbe mdirdadlityns
speaki ng, the djanmet A . fr ubher _b . i ns
is all the greg%@r', %%eBé?Jggf%lEWhéﬂe\g?}gjhn?a@%fhﬁ I\\?/l{elhi %fe?oﬁ;é%%gﬁ
the rubber bafd3&fkai P s £6808e %t edthe rotational rigidity is

preferably approximately 7 Nm. At a vehicle weight of
25 12000 kg the rotational «rigidity 1is preferably
approximately 12 Nm. At a vehicle weight of 15000 kg
the rotational rigidity is preferably approximately 18
Nm. At a vehicle weight of 18000 kg the rotational
rigidity 1is preferably approximately 23 Nm. At a
30 vehicle weight of 20000 kg the rotational rigidity is
preferably approximately 25 Nm. 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 o¢f the pins
that is as high as possible and in each case sufficient
structural strength of the rubber mounting. The

rotational rigidity/susceptibility to torsional



According to a particularly preferred enbodi nrent of the 10 present
invention, the rotational rigidity of the pins in relation to their
respective tube, brought about by the rubber nounting, is adjusted
via the force to be applied when pressing .the pins into their
respective tube and the conpression of the rubber nmounting 15

connected to id pr essi ng Before pressing int rubber - encased
pi ns, they aﬁ%g%V@ggﬁgﬁlf ngSeBlPﬁ 6PIreiﬁ?‘§%a {b?%ﬁxﬁﬁﬁﬁfc Gtve
and are then jpressedrraspondiei rtor espect’aqzelubub*elsat Oi st heeguerdthndn
the oi | serves.fs a.d ubehe 1r893££&10%?erthga%l URRET o UERBC 09f

the 20 rubber mounting Is sene % e oil sequent
after the preﬂﬁﬁQﬂ$ﬁdn @Béﬂ&ﬂpﬂn,oﬁes Pes FROREY i RPN b@@ﬂ@én ghe
rubber susf acemafairheaniglbber Thewstbng, anthet heotNSidiisuri geeivf bhke

tube. 25 The .pressi.ng-in_§ e l'ied and the conpreSS|on of th
r ubber nnuntﬁ%b I%nEgd ?%%g%%xxgﬁg 6?ef€?ably TSP RS hT ST, Wﬁﬁg
greater the w@ﬁ#ﬁléhWewqhberlmohaélpGOQEEbﬁﬁﬂta(ﬁﬂtﬁﬁypnawiaﬁbageeus
for the pressigugrd Rufiar ggqat. vehicl e wei ghts of between 4000 kg and
20000 30 kg to be apprOX|nater bet ween 35 kN and 80 kN. The

invention also relates to a rubber band chain having two ends which
are connéft abilhes t ogbdheondb frdgidatel osed thkaimihy deansebdtione ab

the above- desqidihed 3gpdev] ces Al abupohn LhednvEDtion Aukule

having a pin I ch i er - nount ed S | serted i'n each
end of the r fPEiBgnd ieharsierablpi Adlwtedoligt ddie a9 sddeh S6EREE in
a rotational lof fitxed puisier combdundby Ieanshief ahséeaSﬂh@neenSlle

connector. T t t ap,_be pro uced for_ex
means of anlgéﬁﬁﬁﬁc %%%f%ﬂéﬁgkwégﬁcg%%eggor and pF% gfga?ﬁ %gﬁd
for exanmpPe, ‘ﬁﬁ@céﬁnW§ﬂﬂ§tcaﬁ”be ®¢¢4¥ﬁr|¢h%iEﬁm%hb%n§t9¢smaﬁﬁeﬁhand

i ngert?d i nt qmerremeeuﬁe fthé gﬁeéhgrcﬁ’rﬁ]é\eﬁﬁtldrﬁlp%rﬂjl%ﬂilt Fofin
or aer 0 pre

connec |
of the connect gﬁeﬁemEFQ 88 PF gdt r?Wm? Eﬁ%ﬁ?rb§mﬁﬁgﬁggof a
screw (force ﬂfwﬂf@gecehneéba@der"mee 1©ulvlme1at¢cmxadurrd,g|tdh|et ygrefatelne

pins in re|aWH¥‘ﬁ&kéﬁ@'Eeé?§@§&ééV%lEHb%mJEH“%HE QBH% €ing
rubber ntin is adjusted |n the case he rub aln-as

cl ai ned t 1P 9ﬁ9éntFonr?ﬁaHEﬁendEﬁcéh@n FHEb?Fe&QH%ﬁe%t&EﬁbthTBF
t he rubber berethsdiieal nstreddhedt ednontefmd heflscendsresent invention

refers to the tensile stress to DIN 53504 which 1is
defined as the quotient from the tensile force Fy
present when achieving a certain stretch at the rubber
25 Dbody and the initial cross section Ag of the rubber
body. Therefore, &; = Fy / Ay applies. In this case, the
index reference i 1in the symbol &; stands for the
numerical value of the associated stretch, e.g. 33 for
300% stretch. The tensile stress dsm ©f the rubber
30 compound for the rubber mounting of the pins at vehicle
weights of TDbetween 4000 kg and 20000 kg 1is
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, is preferably adjusted via the thickness of
the rubber mounting between the pins and the inside
surface of the tube. In this case, it is particularly



In addition, the present invention also conprises a rubber band chain
havi ng several band segnents, the ends of which are connectable to
each other to forma 20 cl osed chain by neans of one or several
above-descri bed devices as clained in theg invention. In this case, in
each case atube having a pin which is rubber-nounted in the tube is
inserted in each of t he en The pi.ns two band se nents to be

connect ed t ogEt REIEAFEEUSS ¥ g@ﬂpF&ﬁléhFﬁkgﬁéﬁ Gfnéhe Fubbest MOMGRAPLy
fi xed manner by peansicaf lat dnﬁm@pxnximanukyxdmnsfﬁhe ratabl @edlween

rigidity of tﬂr}gebpdfh?néﬂ%xf %'fateh% the J.hre Sig.%%' V%u%ﬂ%%er 9“%%

about by the ber nmounti ng, ] ust endence on
f1 exur al stréﬁ@RQT(ﬁrQQQinéﬁﬁagangegﬁéﬁt§lﬁﬁeﬂﬁé pEgthn Q#nthé &héls.

\me Eaﬂd Segreiyes GﬁCh:uFHﬁ%frerkaiﬁd/ bﬁﬁ@né bla%eabpd»t}i@d@r@it%ﬂgbehe

i ch has |nsert [ ave heen.v canl ed-in ade

tensil e mannel™ & gﬁﬁi qﬂﬁ%ft %éc}%s%?tgglF? ﬁg?réHEbgfse
manner in théxbat@mbouyls F@rbﬂeflmmmbntageous enbodi nents and

i nprovenents of the invention are produced fromthe foll ow ng
description qf Preferred realization exanples of the invention. |t is

poi nted out orag; fPeft PaﬁtaF%aglzoﬂ{ﬁﬁ%%ec} FORERMER 0 A mERE S
whi ch ar é0pr qoucechtbyi rvetibnpathen rofcatéahal esighiicty ace dertablied
separately lflahr% he, natient aeﬂsaxa@de/sg;&atqv%h%uﬂgscgkphgﬁ? éﬂg I:hs
figures. e’invention 1s explain in nore détai oW of
its advant agéfdl?s BHRRN n@%@%twqfh tef agdneted o vihe thcaviiqips 2o "be

| dentical or =gigTiledr Wlﬁrﬁl’ﬁﬂ@@&.m@ u:hé i ngr$t<§-5tﬂé§t9&@'fs©ectlve
i dentical or S|nllar ch:. flgures Ia a

schemati c repré%enfgklan(% qﬁ§§SSlgﬁlclg cFafn FﬁbgggorHQHBElRFth
t he conndét orcomniesdiegl &0 Mldugm@mg in. Before pressing in the

rubber-encased pins, they are preferably dipped in oil,
for example rapeseed o0il, and are then pressed into
their respective tubes. On the one hand, the oil serves
as a lubricant, on the other hand rubber surface of the
20 rubber mounting is loosened by the o©0il, 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 & rotationally fixed manner



shows an illustration of the nmethod of operation of the
rubber-nounted pins in a steel vehicle chain in accordance with the

connector principle, 25 figure 3 shows a representation to explain
the risk of tearing and kinking in the epd-region of a rubber band
chain in accordance with the connector principle, 30 figure

embodi ment | ofY hE°AB0: 0F & ol A O n°PRRST FREn: FBAS Totpsionali
figure 4c cl atiedlity tden il eproducady ffgurexaepld,ongy theahs nef ofn
intersection y&adHN@Le fit between connector 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 connector. In particular, in order tc 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©f 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 ¢f which are connectable to each other to form a
20 closed 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 other 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.



showsasecti onal vi ewoft he 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 showsanarrangenent of severa

devi cesascl ai med i nt hei nvention wi thi nt hef amewor kof t heconcept of a
caterpillar band chain, figure figure 6 7 shows a sectional view

oo ot ! SRS AT, K En Ol SR improvenents o
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 bhelow by way
of its advantageous embodiments with reference to the
drawings.

Identical or similar references in the drawings

15 designate identical or similar parts, in which:

figures la and 1lb show a schematic representation of a
steel wvehicle <chain in accordance
with the connector principle,

20
figure 2 shows an illustration of the method
of operation of the rubber-mounted
pins in a steel wvehicle 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 ¢f a rubber band chain in
30 accordance with the connector
principle,
figure 4a shows & 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



8 band segnent of a rubber band chain as clained in the invention,
shows a schematic representation of a rubber band chain as clained in
the 25 I nvention having two ends, figure 9 shows a schematic
representation of a rubber band chai n-aseglained in the

i nvent i onhavi ngseveral band 30 segnents and

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

there,

5 figure 4c 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,

10
figure 5 shows an arrangement of several
devices as claimed in the invention
within the framework of the concept
of a caterpillar band chain,
15
figure 6 shows & sectional view along the line
of intersection marked in figure 5,

figure 7 shows a preferred embodiment of a
20 band segment of a rubber band chain
as claimed in the invention,

figure 8 shows a schematic representation of a
rubber band chain as claimed in the
25 invention having two ends,

figure 9 shows a schematic representation of a
rubber band chain as claimed in the
invention having several band

30 segments and

figure 10 shows a diagram to represent the
angular dependence of the torque

which is required in order to achieve

35 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



figure 10 showsadi agrant or epresentt he angul ardependenceoft het or que
which is required in order to achieve 35 rotation of a

r ubber - mounted pin,on the one hand for a noving chain with steel

| i nks, on the other for a band chai nw thnpgn-~adapt edpi nbearings - 13 -
and finally for a rubber band chain with a pin nmounting as clainmed in

the invention. 5 Figures 4a, 4 ng . o] iffe [ of ,a.
preferred enbodi nent of the de\g/?ge%éﬁgéi Igogje_dgi%g%%yiﬁ\éﬁﬁt %GR For
connecting one end 101 of a rubBbéER BaRdn chaRMtING Fxartdicededa tb2 of
t he rubber band chain or for cengegtiésg. one end 101' of a first band
segnent |' 10 of a rubber band chain to another end 102' of a second
band segnent 1" of a rubber band chain. The device 3 conprises two

tubes 6. A piFi(es214ies sibuated i4r eadlowof dififetelies Biewkhe gfi na

20, 21 are 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°

10 of a rubber band chain to another end 102' of a second
band segment 17 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
15 rubber-mounted in their respective tube 6. The rubber
mounting 18 1s 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
20 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
25 tube and the rubber mounting 18, on the other hand,
being displaced mutually towards each other. The rubber
mounting 18 preferably has a hollow cylindrical shape.
The rubber mounting 18, in this case, can consist of a
single hollow cylinder per tube 6. However, it is just
30 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
35 rubber mounting 18 is easier to press intoc the
respective tube 6, 1i.e. using 1less force. The
individual hollow cylinder parts of the rubber mounting
18 are preferably spaced apart by a few millimeters,



15 rubber-nmounted in their respective tube 6. The rubber nounting 18
is situated between the surface of the pin and the inside wall of the
tube. The rubber nounting 18 contacts both the surface of the pin and
the inside wall of the tube in a force-figtting or frictionally 20
engaged manner. A rotating of the pins 20, 21 in thei r respective
tube 6 therefore brin abpu efarmati on or t of t

nmounting 18 Wi t%oﬁmi e co]gt é%g fgces bt WeeT nagr% é”ef@ 1a]& d the
rubber nountimy 1I8; ign nevemggedhgdndhowadebet Weeh Tﬂh?e dosiadé edalfh 1of
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o1t
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“to the resiha vis : fRade 3ptl PRfelB Al Yinact R inn vohuERe
hol | ow cyPi ndem pact $hef ruhleer umaltmﬁt&,n@nlsharetlpezeﬂmra:bl y spaced

apart by a few nillineters e.g. between 1 and 10 mm preferably
between 1 and 5 S recongended however, that the so-called

fill level ofEat% °ofeafr}?%gplfi’9rﬁa Ea‘PobEafrnFﬁEt%‘f‘obBr ERGR 6fse into
rubber-fill ed:lmpame tmtd/vé@rl th@lpl rmnand.ritle tihesioddewakhd5108,t he2"
tube, is at lgashoShnelarablon.al heayt 38%af Wi aue fn@!n!tsseace-
This ensures a}, e Interference fit of r nting 18
bet ween the ilnsi d@lv‘v‘awarbfb% hée?ﬁbénarP&rFHGuP-EEbér‘foﬁnﬁﬁﬁl ﬁ@CIBPnéPa
t he one hand,viand ibetrdgenet he QHESEdehsutiaees ofs tiesck@epl AnandchBe

rubber nounti t ot her . han c f ot i pes 6 can_ b
inserted in Pu%?je%agggfenpgd?(hg ong eﬁdt}ig Qnéi%lqglecho % tsﬁgme{‘ﬁgr
end 102, 102'l’ofanché"rufber tbhad ehara Rrefemblt)her@mdeelegnent she' |
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and the face of the rubber base body abutting t
tubes 6 in each case at’ both ends. The plns 20, 21 are

couplable 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 connector 10 is
connected to the pins 20, 21 in a force locking 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 outside the



The pins 20, 21 preferably protrude a little out of the tubes 6 in
each case,at both ends. The pins 20, 21 are coupl able to each ot her
in arotationally fixed nmanner 25 via said protruding ends of the
pins 20, 21 by neans of connectors 10. Jg this end, the connectors 10
preferably have a franme-like structure which can be displaced over

e Lo P Plingbar’ 1 B E o s o Ok 95" 57"
connector 10 11s pporinectied beybthe fherscdithec®bxi A0a force | ocki ng
manner, thereby preventing the connector 10 from slipping off the
pins 20, 21. Over and above this, once the connector 10 has been
pl aced in podit iFRineshAdctse 35VE§BELPR ngtharRtatdirnails & lgd dasinpéd
on the pi@s Ahe PinsSeOh 21CoANeELAtisRCHS | fige IR aNSpl@ivexaupkes, can
o ector 16 il R R NP RO, oSl Bl
beyond t he coifpsgidenceg0on 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'. In orxder to achieve
10 this, it can be expedient with reference to figure 4c
for the rubber compound of the rubber mounting 18 to
differ from the rubber compound of the rubber base body
2. This is advantageous because the specifications of
the rubber compcound of the rubbker mounting 18 can then
15 be adapted especially to the requirements depicted
above. However, this is not urgently necessary for it
can also be advantageous, under certain circumstances,
to use the identical rubber compound in each case for
rubber mounting 18 and rubber base body 2.
20
At least 1in the application-specific pivoting angle
region o (see figure 8 and figure 9 also in this
respect} of the ends 101, 102 of the rubber band chain
or of the ends 101’, 102' of the band segments 17/, 1"
25 in relation to each other, the rotational 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 region 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 torgue that
is required in order to achieve rotation of the pin 20,
21l out of the non-deformed position of the rubber
mounting 18 about an angle [ (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 torque resistance



As clainmed in the invention, the rotational rigidity of 5 the pins
20, 21 in rekation to their respective tube 6, brought about by the
rubber nmounting 18, is adjusted in dependence on the fl exural
strength of the rubber band chain 1 or % the band segnents |', 1" in
the region of the ends 101, 102" 101', 102'. In order to achieve 10

this, it can b edlet W|th reference..to figur 4c r.,the rubber
conpound of tH gtru‘@% #Dunt? Iy TED Sﬁflf’er14£ rﬁphé r]f%ber CPESH8und
of the rubbera btk bl-)tdyr@laﬂr'ﬂmrs s Hov arregecuy lpeciusd the rubberx

speci fi cati ong,of $$Eyrybgﬁéu€0€PQUQHgP@ Bh%ahUBthn@QEQEbQS 1§ gan
t hen 15 be ada r;)ted especially the _requirenents depicted above.

However, t hi 28R F‘@’&‘?FFyaﬁeEE‘ésgiLﬁx‘F’é‘?l %tlf?d]g%] &F e rubber
advant agesaus,bamilechaént ai i ofundkanses] begusets he | damt i tal the

r ubber corrpoqgsgr-i egeh. gas r 1hybbgrg JTOUFY4 Mg Aand,ru base
body 2. 20 At ead}t ‘I?{I::l tﬁ% g % |C:St)tL“L|’o§L E5eci Ti ¢ p}ld\?zotl ngrl; agpﬁé I‘gél on
a (see figur ERH/IE fﬁ@r@@%aéo Stengits pdéspoet )rU@be@fh@a@ﬁwh@@m

102 of the rmbb@f bﬁndh§hﬁhﬂdoée@rﬁeﬁ1ﬂ€ ends1404in, t402regiohherbapnd
segnents |’ t he .rqtational

, 1" i h ot her dity
of the pins ZedldSZ ed |]3)jr:L t’o]t e| r JTeslpgecRciVelbgﬁbe 8L §xamgi
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102; 101", 102' The 30 rotationa it i ns
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non- def or med {nasy ﬁo&ﬁ LieeLuRpes, Moyat ing 18 ahout,An ARG Betsee

figure 3 also I'n
band chain or of the band segments.

The rotational rigidity of the pins 20, 21 is
preferably less, at least by a factor of 1.5 to 4, than
the flexural strength cof the rubber band chain 1 or of
20 the band segments 1’, 1" in the region of the ends 101,
102; 101', 102'., In & particularly preferred manner,
the reotational rigidity of the pins 20, 21 in relation
to the flexural strength of the rubber band chain 1 of
the band segments 17, 1" 1is negligibly small in the
25 region of the ends 101, 102; 101', 1l02'.

Figures 5 and 6 show the use of the device 3 as claimed
in the invention with a caterpillar band chain. The
clesing point 3, which is defined by the pins 20, 21
300 and the connector 10, has a pitch 29. This is
preferably a third of the band segment pitch 31, which
is defined by the distance between the guide teeth 32
and between the drive cams 34 which are in alignment
with the gulde teeth 32. The caterpillar band chain has
35 running cams 36 vulcanized-in on the bottom side. 1In
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 other. However, it is also Jjust as



35 respect). The rotational rigidity of the pins 20, 21 therefore
corresponds to the torque resistance with which the rubber nounting
18 opposes a rotation of the pin 20, 21 about the angle B. The torque
resistance - 16 - with which the end-rggi on 101, 102; 101', 102
opposes a kink in relation to the remaining part of the rubber base
body 2 about the

[N r}I e, ca}:nvbtﬁel undn rstood in a?li anc(a)]ro ous manner 3as
the flexural % r'eng &7 HEVFaBbet b&Aa En&n® Hanhd
segnents |', Qvey ncheheentdgicowidtht hE thdscligin W eakDBL tlﬁz Tha

order to measpHgy thegfdmuread, Slt’f %]Qtﬂhé)fcéﬂ&ﬁllifila%f phaRd c‘ﬁ'&%”cénor
of the band segnents 11, 1" in the region of the ends 101,

102', it is bHes e iGh %fxa“fﬁftcel 1*@‘1"11 ReRe c‘ﬁ%lécaé’flzfeﬂg'&ﬁe 1@ t'bélr
det er m ne 5t hebasw it ZWnldahn blee lnedtdainf abesnofid h&trrndrbeurndbar&ep
oy ot neS Al ol " Al ld DBY s EXLROOS BRPLOYLIRLERY,L MbASE O ©
bet ween t he cross nme ers en a certa {eorque dcts
directly on tHe &per &9i9an2ef the rubber 15 band chal n or of the band
segnents. The rotatlonal rigi d|ty of the pins 20, 21 is preferably

| ess, at Iea a_factor n%ohan t he. f1exur %rengt? of

by
t he rubber cRAPRST ST EF ﬁfgtvﬁgeﬁa SefieRls foun abJr tthe©
regi on ofl0t hé:lmtdtshdm on102hel1@¢hicle2'and| siapper tdepohatkpipieferfed

manner, the rf.qt@t l:HQ% rﬂzgjnfiltafeofvemelel nsItZO_tSZJndm ﬁ@é@éé,ﬂweot he
flexural stren he ru pber band chain band segnents |

1" is negli gllfﬁ%fesn’ﬁ?? YRR Free 251 Ry Sﬁt%tpwearen’ﬂ@cto&ra%hzm 18gid
102' . Fi gur esc: amd thes howuhke ande ofice hehdevdltic 13 amsClkaiemedirifehhe

R A e
29. ThislPs closing point or points 3. The removal of the lelSlble
chain 1s carried out in the reverse order. One

advantage 1is that expenditure of time and money when

mounting the chain on the vehicle and removing said

chain from the vehicle is very small and requires

20 little labor. 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 o¢f 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



preferably a third of the band segnent pitch 31, which is defined by
t he di stance between the guide teeth 32 and between the drive cans 34
which are in alignnent with the guide teeth 32. The caterpillar band
chain has 35 running cans 36 vul cani zedqgn—_on the bottomside. In the
case of the caterpillar band chain shown in figures 5 and 6, three

cl osi ng poi nts 3 ar arranged a ley to each other. However
it is also jud Fo 25 5 pos%ﬂrt%ﬁeéCE g%} F’éfe RV o gpﬁglsén\é-\ﬁe
cl osi ng poi ntdﬁﬂcﬂﬁeﬁ tdre ehinagd irdttheofinvsatdleai. n Inndhéad cafet hils.

The band segngd Sebent 15£0fa t@ﬁa&a&ewékl danBand,ghai 0 caﬂeh%\i%gle
I nserts 5, which have been vul cani zed-in in their_5 base body 2. can

be | oaded i n ¥W&fside HarfHerd g MBNEERd Hond LOHEES o6 ICRSePLE] i n
a transvepse bmnnepladsed heybaseehbally c2osThg gorineet @ Hidi oxrdesnf or

si npl e mount abj{ Hﬁ%} @#kﬁh?agﬂa @Rt @G?Qc%eaﬁgg SR8 rates

denount abi I|ty Fom the vehi'c I STnot necessary to
rai se the vehiltd ecomgrPicer phel aPPbJa‘FﬂtitCrfmﬁPelCéfll&l Pigetisg taﬁléfle

ground and, ofgfidrhexvehicgbaubag ReeRedriven ondo tbe,! aigh oyt khee
of chain, is comnected At the 15 closing poknt or. poi its, 3 ihe 1,

10 the angle a at the guide rollers and/or drive rollers
of the c¢rawler vehicle. As each of the two rubber
mountings 18 about the pins 20, 21 absorbs in each case
approximately half of the pivoting o of the ends
towards each other, o = 2B is roughly true.

15
Figure 9 shows a zrubber band chain as claimed in the
invention having several band segments 1', 17, 10, the
ends of which 101', 102' are connectable to each other
to form a clesed 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, 1is 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



chain fromthe vehicle is very small and requires 20 little | abor.
The risk of accident when nounting 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-smgll as it is possible to rol
up the band chain with closing point or closing 25 points. In the

case of band %{@é;ﬁ;ﬁ Wl RnSeVELAL @St 09aPO! Hed NdlXLAVAl,hANG

segnents can irectly on the vehi'clen e even
damage. Fi guretbehdw e ign@reegrenthe! Plﬂ"rQﬁa?%Qﬂﬂﬁ#QQ?mﬁrom e

with a closingaai ntwﬂﬁh cl al rreﬁglhr) th%ddt\é?ﬁtlyon in¥giaReh thecorque
presence of runnlq%!é_1 or_the ﬁﬁngSlon %6F%u|de teﬁ;h and
drive cans 34 T8 HEEEEsary'S or°THE I SRCHg CRECdeFH ¢&2 ya&“
clai med i ® t Hehé niderstti &9.° 3@ Fhguverg bogsevalbum |of Aldim.afvan at
exanpl e, a rubpx Qﬁ’@&ilé%.ha{rgll}e Wit et (il de Leatd 2 da@&'béﬁyc‘ﬁ%‘ﬁ’

havi ng two ends 101 102 which are connectable to ea
to forma cl ARE cHai FPIREIeRhE rb‘?r%n@%‘i%lj@%é\?@é&% syghcthpfedni n

the inventi onthd netvbhs caSepotant hel evfenthet arotatd anybbeke banrgcelai n

L Lhe stngl ewdliyi €6 B h8:8058001000U% TR {0, [l 0UFC.Re CaN sl SO

5 be repl ace several 0S1 ng poai ch™are in alli th
each ot héf. Fficmﬁ‘@ra aligd |ﬂh%sﬁ%@@&%@r@orﬁfémct@fratlhétrength of

appl i cati on- spegdif i ghid Vadd N naingl &sr 80iiNed pRbEEFHCEd 2bBYEm ’f'e%
ends 101, 102 of t he.rubber band chain 1 are pivoted towards each

other by 10 tWafyi®¥%4 at the guide rollers and/or drive rollers of
the crawl er vehicle. As each of the two rubber nountings 18 about the

pins 20, 21 E‘lk}ﬁé)r9§ok@ne@.(iri'1eca§ﬁo@£)prt%' npi€l s hahf afe thespi voting a
of the eags t owar ds each oé@ is roughly true. 15 Figure 9

shows a rdbberHsTd RH3F n lEIdTHﬁH FﬁnYﬁ%ﬁ} t FHRPREY MRS per a
band segnent sThE ,chEract@rishécenfstbliswhtckerd-line *Fvearis similar

connectabl e 1, eaeh Sbielnidd AR GLARCDL ENBAD BYBPABRL0h, OBR1G"

several 20 devices alne i nvention.
repetitions, & éHB%dﬁﬁ@ﬁ?§e?ﬁer§§5§cﬂﬂ¥ﬁ grasieats @f ethef drodenro
in a fully extiersisecwenn®rthd heusise® Bhse® BE:Ng a@@él gabl elinbads

analogougowa@%%éﬁf§tf¥%fa % Igggguég Rhggr%h% ends of the rubber
band chain are pivoted towards each other, the torgue
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 in relation to its mounting, as the
rotation increases a constantly growing bending torque
is transferred onto the rubber band body arranged
around 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



Figure 10 shows a diagramin which the dependency of the rotational
rigidity of the pin 20, 21 on the respective angle of rotation 13 is
represented for three different types of bearing. The x-axis is

mar ked off in 30 steps of 10, thereforeggxtends fromO to 180. The
rotational rigidity, that is to say the torque resistance, wth which
t he correspondi bear i 0 es a rotation .of th in, Ls eci,tied
i n Nm ( Newt onrur% er srﬁlgurg%nﬁﬁgﬁio%??%%eo%srﬁ#emé-‘no(\’/g %h% Pabi 2Q'V\P§h a
conventi onal 136 r Gbbemsnoimt d pinn dnglcheofase - ofd0d ceattdr palihast t nack

with steel |igdgelNBesilitic@.i NG ensk®s SiREPY thght:kepmyphe
start makes clear, that the rubber nounti % opposes the pin rotation

e
right from tHE st tTWAH R JieIioonAartey Rimc Fda9Skg atldr digsaues
resi stancé. el tfommges rasi stanedcdnendgs ey aheeddwnringbahtedbi hst
500 to the ver i Y/ f.:400 v t i,S I al f
50 the beari ?gélalés] Y%P:‘ﬂr.ead]!i/%r?gitd:"a Ié‘{@gegbg%rn gtﬁ?bﬁor%gg?o%alﬁ}é’ 1ol
resi stance sichrekatipp tde &hentbiol pbeekt iaRpHoxdmaselyot4R .onthehe
forces have tadmweabsariedgby st harstel 1dridiks fsdrite £RAIdEditGonal

However, with the tough d structural” strength of steel thi
oce ot , "as SO, PIOSBRICHE pr OBl EHTer TIPS hath THE BhGREn

| i ne showd t Hdvat has ite tdesedsetdt adB tiobbér framgscha®mlwi then
conventional Jdipber tHRUNLLRBerThEaRRAr BEAE! | $Ed.G Ofed hig rakenaki ne
curve is simlar to the continuous-l|ine curve of the steel chain
only with t hdWFEErerds PRIPLER IR et THEAHO D IGReR- FFAR LuFPe
of the rubberda(fard agpipdiimatdes-spécif labp bsot2ithesteejiley refhica s from
because when epds, o r e . chaj r L yot o]

each ot her, t%g@ct) oggu)e F%{ra %oyﬁgdgﬁggggﬁ% %@ tghgu?h%gerg Bga\rg?!%gﬁbut
al so by the &VE® Gt E¥ETEEBbéP2BaRB2bDdyt R henEiRsse Hewdlher torgae
probl em w t h Adig stemeenhboNahgétthes ApudAmRetl,s 25 that as early as
at the first degree of the rotation of the pin 20, 21 in relation to

its nounting, as the rotation increases a constantly grow ng bendi ng
torque is trdhsfrafiose ot® tdegicgbbdr asandlabusgd ainange:l dnyendithe

[ Ebber bgounL ié?gs.ugﬂdai Sal @téﬁﬁ—ff)eé aE%ﬁH@chor?’obEB\?e%ﬁlth@?b r@{fc@,dr i@a%m_gf .
e ru an ody, I n connectli Qn regl on e e S, | C
PSR N T LA Pt S I LR A g S
and, in the W@_r@ase:,hei rfxtimides_ufrae_tinonnbing hef r thbepibhandOchain.
35 The dash-dgf, |éé1ea1§cﬁ19¥‘§etQédﬁ@é?oﬁehgi%ﬁeaﬁaﬁgr 0f+ e f UbbEL  papd

chain with rdbber nounting 18 as clai e
the end regiofis of the rubber band body.



the invention. Here it can clearly be seen that the - 20 - rubber
mounting 18 opposes rotation of the pin 20, 21 as far as up to an
angle of ca. 40 with al nbst no torque rgsistance. This ensures that
inthe first 40 of the rotational region of the pin al nost al

torques 5 aggg: £es are absorbed only by the bearing and do not |oad
t he surroundi ng rubber band body. Only when, froma rotation of the
pi n about approxi mately 40, the rubber nmounting 18 can no | onger

absorb any addi t'z@“élevﬁeéce@ t@@rt Q!dllﬂf‘eéﬁsdgﬁéﬂ%e érﬁ?”@%@? ad ghe
chain 10 body has to absorb the additional forces en woul d

the rubber BaRPHodpadcar eh Fénrof%ketx%sanﬁéﬁé€eren@hexgﬁﬁul&ﬁ r B§fon
of rotatgon fidbek3 Hamdn Ené on4Q4F @@plﬂcqatdd}mécpﬁmé i endl ¥0H I mgoamgl e

region a fromOQ t 0 rs the op of a .rubb band chai
Cvan at ext voner | BEE peRES SRPEERRLdade S A H AT h R Do B A B

| onger has mtﬂfdmcendTméﬁef (or eft e sieecrozm@ Banad csle@mmdi ifl"heof a
i nvention e .ends of a 20
rubber band c aln oéﬁﬁi%ﬁgl Qggg%%%?xp%%ﬂﬁh as ‘concerns t he

friction- free nmount i ng of the plns 20, 21 per se and the reduced
tensi| el@nd/aq;r §é£§1§ cewboeqbefs t(ha% %f&g' ansial (e r}hb)be\ﬁhp@@dls

body. - - Clains . (3) for connectln one end élOl)
a rubber baﬁﬂﬂ%?%HWWQHBt%QJ dﬁ@the#nenﬁh%lo?ﬁsRﬁCE%ﬁﬁEiqqﬁﬁbeﬁ6 and*t

<(:2a|)n ]gl) orbbea‘blafg qmﬁmb j Q:Ihle!'lgfc?ﬂeor%’l?%f 1&11% in% tﬁrfsinbeadhsgegento
of ar er_ban ai anot her en ' ,.a& second ba

Seghent (14 5oriae Sttt “BARACERa NS el deUPce 100y iihg Tip Bpe
| east two tuhﬂsm(G@n@aWﬂﬁ@,apon (265 @ﬂe whbbhri $angbbdraimoubht edor
(18) in}ghecﬁ@ Q§E§¥ﬁi%&@%éﬁ@ &f,bqp Qﬁ§§|ble for one of said

pins (6) in each case to be inserted int e one end (101, 101') and
into the ot r larpY 10® qgnngRﬁrtkakuH%Erm%@m@ @ﬁaﬁhl@h)tbﬁ BENBf

the band segment sy’ aré Lougldbak lt%@%ttheee @annegt og éé%tleﬁamwns
of which the pins (20, 21) are coupl able together (11) in

rotational | yFiStedaiffer, 20 wherein the rotational r|g|d|ty of the
pins (20, 21) in relation to their respective tube (6), brought about

1 exur a Vst PRa o i S T i 1 (35 PO o e he Banaet) i
segments (1l'relBtidm ttdhethresigi oresfedtievendsbe (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'"),

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 thickness
30 cf the rubber mounting (18) between the pins (20, 21)
and the inside surface of the tube or via the force to
be applied when pressing the pins (20, 21) into their
respective tube (6) and the compression of the rubber
mounting (18) connected to said pressing-in.
35
2. The device (3) as claimed in claim 1, wherein the
rotational rigidity of the pins (20, 21) in relation to
their respective tube (6), at least in the application-

specific pivoting angle region (o) of the ends (101,



25(101, 102; 101', 102'), wherein the rotational rigidity of the pins
(20, 21) inrelation to their respective tube (6), brought about by
the rubber mounting (18), is adjusted_vba the thickness 30 of the
rubber nounting (18) between the pins (20, 21) and the inside surface
of the tube or via the force to be appljed when pressing the pins,
(20, 21) int'ddher Yegpecthse P %lr&n&l{h%rcaﬁp?:%sﬁaﬂsof(lpﬁer
Eu?ber rr:mnt]itng’ )(]c&? mmtlvﬁdsé@II@I&ﬂ'hﬁ plesslmg-%n.r%gt%ﬂ?e ﬁeuhce
3) as clai in claiml erein t rotational. rigidity o
bins (20 BN PREROMYD EHEEPS clhberive bt By hb¥ny o Eh
t he appl i catiubbepdeadd cclpaiot i(hy amglod reg drmrd)sedmetes ends, (101,
- 22 - 1Q2) . i 1) of; atbhe s ( ry 102')
of the bgnd 12%9%12% EB??SB %%;dﬁk?l@?tléﬁ%%l 5%936 eack o]i?#ér’, %@%s)ho?ge
exceed the fiabafiginask r #agLAisy t®E ridisbepiBand(2hai #1(01) rerferabhe
?ngﬂ)se?hﬁentﬁeti(rfd 1at1'|'1)ea551’;(rj'ath£c1¥&?lh<9fl Bét\k%‘%eﬂg% éﬁ@l? %@%Fslgéés

: e rqtatiqnal rigidity o e pins : prefera i ng
at least a f I’ort%bef %%?’%é%ﬁﬁl 1SEEeRRE et niéléelé‘élgb?ﬁahaflﬁecgﬁg%?é?
strength of diheof ubher thakd dwiant(sl) (Dr, of ”§ henban® segnemn sof 1the
1") in e regjon qf,.the .e (101,.,302; 101',,102'), 0O, ih.a
particu grl yergirsef é(rirOéLd mla%%ér, e€ro Oa2t SdnaPrri g%rcltli tay Bfarttﬁgugf‘ﬁ%y
(20, 21) inpm=fimmd tnabherf | éxer afotsatenmyh ofgidatyulbfertlipangins
chain (1) or t band ") ' eqli.gi sial LN
t he region o(TZCq'hng)ndg%( l%gi,gé@i%% 2;(:$1ot1h']e, Eg%??aﬂB%t%%g@ééviﬁ g%b
as cl ai med imAs eand whled 80 n (L hecdpsifi ddrd dREheedTRNBF voti ng
angl e regi onpditlg dedhegeide (4911 102:nt0kegiltRR Jf Ofnd henaybheni,
band Chﬁén %Sozgl% ar, of Qtazzp band segnents (1', 1") in relation to
each ot her i et m 0-%nd 30 degrees, preferably between 0 and 60
degrees and, in a particularly preferred manner, for also covering

SXTSTT 1 P PSR agnd A daneesy s, T E1LE )

"

as clained i one of alr s erern e rotationa
of the pins &0,iczMidnr spcitiion povoheny rcegpect feeiombda(6)of the
on 30 the weysht of CLhe ekl oh ahroh iHe Fibbar hand Sharn (i
1", 1")2Ps tid)beoFi tfedthes batke weynerts3)lds ci'Al méd iFrla%ion 4to
wher ei n t he g=airat icehak rigi didiwedn tlwe phas {@0.dedecdr ougbEcabput
between 0 and 60 degrees and, in a particularly
preferred manner, for alsc covering extreme load peaks,
between 0 and 80 degrees.
25
4. The device (3) as claimed in one of claims 1 to 3,
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
30 the weight of the vehicle on which the rubber band

chain (1; 1', 1") is to be fitted.

5. The device (3) as claimed in claim 4, wherein the
rotational rigidity of the pins (20, 21), brought about
35 by the rubber mounting (18), when the pins (20, 21) are
rotated (B) by 15 degrees 1in relation to theilr
respective tube (6) at a vehicle weight of 4000 kg, is
appreximately 5 Nm, at a vehicle weight of 8000 kg it



35 by the rubber mounting (18), when the pins (20, 21) are rotated
(a) by 15 degrees in relation to their respective tube (6) at a

vehi cl e wei ght of 4000 kg, is approximatgly 5 Nm at a vehicle weight
of 8000 kg it - 23 - is approxinmately Nm at a vehicle weight of
12000 kg it is approximately 12 Nm at a vehicle weight of 15000 kg
it is approxihetebyongnamglat /alehiadl @ welgitleofvabpoo /f 12008 kg

appr oxi mat el p 2§s '\lE@ ok Bha Be Vi £l Bmp Mei ght Rl c2000Q1 kati bf' SSOOO
appr oxi mat el 6. The eV| ce ﬁé as clai nmed |n claim4

wherein the ]%/%t éFl dﬁaIaEPF?ﬁ‘?%trﬂi‘/t s §202 6 hiGle e‘t’%’t‘?%‘n PS
their respect§ t kbe it6) ;stra:p{tgjuxmmmyby:zlo N&ﬂ’IEaﬂicwblael’ Joushigge

(18), is adj ust en% V|ta #(ﬂﬁtiek%rleat Z%relfﬁi oo}glmakh M conpound, the

tensile stress S het n ng a e grea eryt e Vehicl e wei ght .
7. The device (3) as clained in claim6, wherein the 15 tensile

stressm to DI N Sﬁﬁeog%%vﬁg@@) (9 2%%061599 g4 £8Mpoung 8t ovel C'wﬁereé.ps

wei ghts of between 4 and [ S approxi mate é et ween
MPa and 12. 4£h¥Pa. IO’EatheaJdevife@lﬁé@BIasoﬁl athed Piandne (8f:cl dilds 4nto

7, 20 wher eifpie ddicknessi Pf r& s stibher cuBaN{ENg H28hghs BHSMLAEY
by an aEBrom mat el y constant ratig between the di %rret er of the pi

and t helPnsitde¥® dF BHBEEr TOMERE % b ! 1 hiS dRSaEcER fVJtanet]ib?ntSE?n

all the bi ggﬁfreid"leoﬁrtelaé erulblhervebmpbenwel ghe. t2hsi%e Fheedevbeengl)
as clainmed i of cl ms4to8 vté; nth pressm |nforce

applied and at e conpqreesam orf otfh? h%r %unetl ng e(1"@3) onnect ed
thereto is all the greater, the greater the vehicle 30 weight. 10.

The device (B) afrsﬁébaaéwcén 6%61 %1 \t’ﬂeee' tétfaﬂteéswﬂetel{p%e

at vehi cI e wel gh et ween 4 g an 0000 ? I'S approxi mate é
bet weenl35 K¢ B0 HNEs3500 - t24 DI¥y p2akd ofdwome sihgltéedevrbeeras)

as clainmed idgbrgheuref eltal f8hicle lbkights of between 4000 kg and
20000 kg is approximately between 3.8 MPa and 12.4 MPa.

8. The device (3) as clilaimed in one of claims 4 to 7,
20 wherein the thickness of the rubber mounting (18) is
provided by an approximately constant ratio between the
diameter of the pin and the inside diameter of the
tube, the diameter of the pin being all the bigger, the
greater the vehicle weight.
25
9. The device {3) as claimed in one of claims 4 to 8§,
wherein the pressing-in force applied and the
compression of the rubber mounting {18) connected
thereto is all the greater, the greater the vehicle
30 weight.

10. The device (3) as claimed in claim 9, wherein the

pressing-in force at vehicle weights between 4000 kg

and 20000 kg i1s approximately between 35 kN and 80 kN.
35

11. A rubber band chain (1) having two ends (101, 102)

which are connectable together to form a closed chain



wherein a tube (6) having a pin (20, 21) which is 5 rubber-nounted
(18) in the tube is inserted in each of the two ends (101, 102),
wherein the pins (20, 21) are coupl able,yo_each other (11) in a
rotationally fixed manner by neans of at 10 | east one connector (10),
wherein the rotational rigidity of the pins (20 21) in relation to
their respedty veeanpecfepneproighe asourchy(Ihes Fneduhiki age( 28) ,
i s adjusted drndependence on 15 the flexural strength of the rubber
band chain (1) in the region of the ends (101, 102) and wherein the
rotational rigidity of the pins (20, 21) in relation to their
respective tulberdiy), abrought &outhaynd0 &hevirublken, nnmntingu@ﬂB);sis
adjusted Vi a H)%Etmé%g§§§ { t he r%gber nnunhn¥%§e§9e£etﬁeen O

pi ns (20 2f§ nd the i nsi d ur%ace of ﬁ% t'ibe" OF Vi the orce Fo
be applied vvmcm toreswidgy tHEL pild¥2)(,20, 21) into their respective tube
(6) and the conpression of the rubber 25 mounting (18) connected to
said pressin 12. The rubber band chai n havi ng several band

segnent s (1§%¢F91nth%eeﬁé§s(ﬂ5¥3 4bp' pref apficdiedee conpeel apltBefo
each other tg fjrmna gl qs&catqfaﬁciallw %@xgaanﬁaMe@n%yormégﬂgr adf at

devi ces éS) as clalned in one of Qgﬁlns 1to 10, wherein in each
case a tHbe ](%")Sqwﬁ}'i%gc%rtﬁ%?rzo 1) whi ch |s r ubber - nounted (18) in
the tube is inserted in 35each of the ends (101', 102'), - 25 -

(11) inar tionally fixed nper ns f | east e .
connect or (%%%”xﬁheﬁg¥% %a?g? fona FIQ f tﬁ% Ph ggplgg (56? QT)
in 5 rel ati orelattdreito r@sepzex:traepee@bev%;tubbré@ght baboghtbgbpohé by

r ubber HDUHQ%E% % er'ﬁoﬁﬂtﬂﬁ eql@?dd éH‘iﬁe?EFgﬁHéﬁEe on

strengt h of and sefnen S region o he end

(101", 162" ythghdt texwhe eﬁﬁrﬁﬁéthoﬁﬁilBW%lrPPBPHlP@Wﬁ el i hd) (20,

21) in rel atiman ﬂé}gﬂ&}eld’f raspesidye tabe (@) dHought about by the
rubber nounting (18), is adjusted via t he thlckness of the rubber

mounting (18) between the pins (20, 21) and the inside surface of the
tube or vi awHexdior ctehd orotational rigidity of the pins (20, 21) in

relation to their respective tube (6}, brought about by
20 the rubber mounting (18}, is adjusted via the thickness
of the rubber mounting (18) between the pins (20, 21)
and the inside surface of the tube or via the force to
be applied when pressing the pins (20, 21) intc their
respective tube (&) and the compression o©of the rubber

25 mounting (18) connected to said pressing-in.

12. The rubber band chain having several band segments
(17, 1"y, the ends {101°, 1021) of which are
connectable to each other to form a closed chain by

20 means of one or several devices (3) as claimed in one
of claims 1 to 10,

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

wherein the pins (20, 21) of twoc band segments (1', 1")

to be connected together are couplable toc each other



15 be applied when pressing the pins (20, 21) into their respective
tube (6) and the conpression of the rubber nounting (18) connected to
said pressing-in. 13. The rubber band_chain as clained in claim1l2,
20 wherein the band segnents (1', 1") each have a base body (2) nade
of rubber, which has inserts (5) which have been vul cani zed-in, can

be | oaded intalk eddi | @ nedfridridifd MF ap 1EPEuNERRIMRY t (es™E8RSi fer £éd
i n a transver&estresercdhd e basenpbody (2).

wherein the rotational rigidity of the pins (20, 21) in

) relation to their respective tube (6), brought about by
the rubber mcounting (18), is adjusted in dependence on
the flexural strength of the band segments (1', 1") in
the region of the ends (101', 102') and

10 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 thickness
of the rubber mounting (18) between the pins (20, 21)
and the inside surface of the tube or via the force to

15 be applied when pressing the pins (20, 21) into their
respective tube (6) and the compression of the rubber

mounting (18) connected to said pressing-in.

13. The rubber band chain as claimed in c¢laim 12,
20 wherein the band segments (1', 1") each have a base
body (2) made of rubber, which has inserts (5) which
have been wvulcanized-in, c¢an be loaded in a tensile
manner and wrap around the tubes (6} inserted in a

transverse manner in the base body (2).



