WO 2007/1 3 1 782 PCT/ EP2007/ 004333 Wear Conpensati ng

Devi ce for a Brake Device, And Brake Device The

present invention relates to a wear conpensating

vice for a shoe brake having at | east i

vaé¥@7ﬁ 3WHiZch brake | ever supports a brakeﬁgfﬁ$%@5&ﬂ9%ﬁ”

acts on a brake body, and which brake lever is

adj ust abl e by neans of an actuating arrangenent about

a main axi WemeCowepmsaidgDdiicegfopa Birakiedpevigsd a

ventilating position. In braking position, the brake

lining acts on a brakendReye Deoice exanpl e, a brake di sk

or a brake drum In the case of industrial brakes,
the braking force is applied by neans of a brake

The %‘geserﬁQn nltxég régttesc‘ t gé BEIIhg rﬁ’éetngﬁfgl'i v?crerfgpg§ﬂ§££§ eg 1}11&;1;;% ;et

body, & |"‘fhé“thebr§]EFc1ﬁV%r iBrg) étabis bé’d“??é‘F PLA" G ?‘2 AT el abet o
maithgs BeBisen pPERDSIIRRIZEA o ieAtATiag P%‘?“H’ev alypg gosyjiqy, the
brakg hinirigenctsraaeebris, eadybfor weampleos bieke diskonabrakg drum. In the case
of irdnstaaldeakent the Bgﬂkmge‘o@gm anpliehby mealk%ofﬂhrﬂkﬁgsm@ﬁswmh acts on
the ®aiating entideatehionDoiéng rakingj sairs biake spribrgalivengs éheebrakateyer into
brakidgSpog@iahi | ati on position. Such a ventilation device
usual Iy functions electromagnetically, mechanically

In ofM/ 19 relR¥Lr AU d it Béucth,‘ rHril& Ar @KiaNGd venBlatiofl Weli0E has been
provi eghid v@ﬁﬁl @&% Qfackhe f’bratklé%v%@ Endah§bPe actuating

leastl e, CYEL ?u&ggrt? § ﬂgﬁ% Gf

arraﬁ%el e ﬁ Séer g O r%k%’\@ 5@ Vel llz{ 1511 élé\;?ge brings the
bra ABYSE L v gate q g ]toﬁ er;cek u":l].hl[] fl.lIlCthI‘lS
elec W%aQWg‘gwabgﬁﬁﬁ(ﬂﬁ ‘ﬁlaﬁ@ Sﬂ n orgerr?oe

conpensate this wear, a wear conpensatlng devi ce has

Duripg drvlpno\icd dringirateatedasiiabonpe i drpiy thfebrake liggeggand/or the
brakapedy aver oift. wiisch rbmad, Beeactarsigripath 1o tppgsh of ghe biake lever is
proltaigal sinch teydistAice bhavear dre lranpansasndige deke bedpis increased. In
orde@dp WsibarGa@eHiscoedias viiae Roppensatieg dbyicerbanbeenoprowdtied hwhich
weaP&inisehbAhg @RVice acth Mo h alobNehich Bisaies defindd @ \RkitioanhdBrake
bod AdAUSESEat BorBMBatfig MR Yice bR alljubiiey @8$daRabesh provided bﬁ means

v\)ﬁ%ﬂt Adi L?s'ﬁhé’ <POS kld BAkRAYP cg %fr 'tﬁ%’i O Eeha?dﬁls‘i‘&ﬁﬁlt sdch& way
that § &é§1§nartltg% e;en\ﬁleﬁ%n § 10 %aﬁ & daﬁ e %nf;fc% et adjliisttlﬁg device
has 'on the S{E)p A9 resu?t e A0ar' Cih Ve comgensated and the braking
distance/actuating path can be kept constant. At the same time, the stop and adjusting
device define the ventilating position of the brake arrangement.



di stance/ actuating path can be kept constant. At the

sane tinme, the stop and adjusting device define the

ventilating position of the brake arrangenent. V\D

2007/1 3 1 782 PCT/ EP2007/004333 2 For exan}J
WErdle/1ak fngenent featuring such a wear c%%@f?ggmfﬂ%:‘m

device is known fromthe disk brake of type SB 17MX

of Conpany Bubenzer. Such a brake is specified in the

corporate publication "Inddstriebrenstechnik”

[Industrl al Brake Systens], second edition, of

For t«f ﬁﬂ%e&%ﬁgemgﬁt%£t§r@1§£s@ﬁ0é/\@ee&tt‘éhlp@n%hgg @ehﬁer:] is anown
BaeR,Rr ovi ded, each o
fmnil/\\ﬁbg kl \éﬁgmﬁéﬁﬁ ﬁ'gzzﬁ’?gﬁ at géﬂﬁ’ount I ng yoke 52. By

3G L AL S o
)?teny-‘\ S%‘ﬁ’é‘ ‘a‘ont HB?E‘BK Fs 50 support br ake

l'inings 55, and at the other end, theé1 port the
aHa

Figuae | Q siivigpuch prbatigeansrhichsmo trrke kevep 58 Egaunvided, cach of
whicht is aviredtmoantedet aooetiting yebk 625 By Hemsh akicfigencs fortakde the
mousfing pokeG@eliushbeert feaildakd ddpserdso dpabiako hodneAénde swl, the
brakt h@ters SEs@bbie hrake Woirge ds, anthitahe sthppawdt tHeh eufpoakhe actuating
arradefeR0S6. Sbhe SIRYV3 lawekilateerhl @ttRemolutirh (%Qfoﬁ‘{b gat e

fashi on and restra|n|ng t he di sk-shaped brake body 54

For bx%k §Erak9 &0 ZLEe%Q &ta Qe‘)’e?sn al*tac;neorféren'aesltﬁEeﬁQ;he other
two en &%/ RE su o n]Enl ne i nﬂ%ﬂ g%zgv \\%% &PBﬁrer égrfor(ﬂpate
fas hwggﬁ re&%fﬂlﬂlﬁ@ tﬁ% s bnahts SASEE ke "t e

r ak i.ni ngs 55 are releasedfromthe brake bod

In orfplovishi et r6koig b PHAKE. gt YRUBOBHC ige o RERLTs g imple
elecaemennsticdlywhie drakgrevess Yhheganstofthreachiabing arangenient f6 so that
the hrafie liningshSadiordedsed om ithatbrakg pulsi $4.onlfef verdatynagen is
delimitathd blaeivo aldsng herest GgswhiBh aka attdvbedaetite broke levers 50 and
whidhnelj @R & natieiap pofitibmef the akdke Wit theis e the stopwes Boriakke event
of iRRAYInpdeat SREEbARE UBIENEGS SE€hEBEakEbodf a thee adjuysiiestrews 64
can 59 a&Jtl?cEd tsBQhéﬁﬁﬁé wWeANcaRSheCRMRRASA Eshdand ahlbanesPWBtyetilating
gap b bé/ ﬁ§ D dp teljg@(ﬂlsféﬂf‘ Re tlkfeeﬁneaﬁ’rﬁé ORE @k screws 64 are

cent&'? %m % bEHe etryg(?] artlcr E E&ﬁfg%gl %}%@ﬁ%ﬂigﬁw brake
p

hmngﬁ ?il}%ﬂh rak? ??él (5?1 L &sSentbled in any
position, 'without on rake hnm 111 released or ventblate osition, resting



linings 55 relatively to the brake body 54, so that
the brake can be assenbled in any position, wthout
one of the brake linings 55, in released or ventilated
position, resting WO 2007/ 131782 PCT/ EP2007/ 004333
WRGAORIB11%e brake body 54 or grinding at ?ﬂ@lié@g%@ﬂﬁgJ

brake body 54. Here, the ventilation device acts
el ectromagnetically. However, avail able are al so
hydraul i ¢, nmechani cal and pneumatic ventil ation
devi ces. Such brakes are used, for exanple, as

agazﬁﬁ Fiyd &%{@b&fﬂﬁr% or @findih @ BEhY P&@ﬁl@@rﬁk@&ﬁ@ 54sW vel

devi ces or fting units. In the known brakes, it is

Heren et‘ﬁg Svse:% %’a | Oc[@vfca MR giegfrgﬁaén%tﬁﬁ a)JStH(ngeqre?dé\}éﬁ%lg Yare also

hydrta éc V@% a 1&) ngi ng]#lg Vﬁg? lIaHPlf, %ST“C?% ‘;Sklgl% Wi(ﬁp € 1 ed for
RN A A R U

i nci dence of the brake would change in unacceptable
In thedgieinarbralies, BiihescesgondEomttivec otiwalte adjusiche ﬂd}&ﬁtirzgnscgea’p? 64
accopdinguenwedst mkederl th npmperaiednawbaraup th 3oy ofshesingial ehickness) at
the Wrelkpliningss 5c basisndtharsviggahs tiblee of Thideneearfithd brake would change
in uashiceehbTe MishidiCr &astsr toedsn i es-cdlfednBiniilagioan@p between brake
lmldgnﬁﬁraﬁ@'b?ai&c Sbdy 158 %hduldl Rehaid s doheaaRs pisitAe.br 8lie manual
adjub f‘grcr a c%CtH@ Hﬁhﬁeﬁéﬁﬁaﬁfeﬁ&% iAfcBral %uﬁﬁ@ad@ﬂlg&he hfespan
of a ﬂ% ul ﬁt(lﬁl QJCRGD(E 'are LiEd cﬁ%eﬁ%tﬁ%@@ﬁffﬂ&iw cess,
reqmnnrgeex%en% g op! Pfa ?aﬁgen%bq astsg‘rlrl(él tH %Pjuts ?lﬂ{lé{?lg Aws 64.

er p O emco

t hat |n reaS|n lts in. decreas
A SR pishicHh Eon O b it BeEr ik ey f&?\;% Wg‘{ef ge spring
tensiggcids BonsEAuEnE hatrgEeaping theking feree becaigs, f &rkh a%&% therjgitial
tensions Finpo theaprgitioarmgiiergth o dhe fravel| of ghe pp@atig ala@na@gﬁent to be
overapmarge ireett changbe Thisecanonteo easlthiadhe davartips dhe Tricsion an the
ventidhtsm dedcd ts being heffektdt Phatbly hdediwneighavally itdeed retention
forcaeftt hd BnigorsudiRubg o bserb@hdtie apfigefoeck inPeds itbtefease or ventilate
the 1¢hiect romagneti cal l y i nduced retention forces are no

| onger sufficient to overcone the spring force in
Bas fsjf? 'Ehegé)gfeﬁhgegsﬁ if 'Ehevc?r?%dtweto? thd Pf%sg{tqg ti%%@gecﬁﬁe at least

m 1%mwrn S e objective of t e present

%en? Fon 10 T educe”™ at | east partially, the known

d| advant ages.
This ob?ec%ve 95 achieved by means of the wear compensating device according to Claim

1, or by means of providing a brake device according to Claim 13.



Thi s objective is achieved by nmeans of the wear
conpensating device according to Claim 1, or by neans
of providing a brake device according to CI ai m 13. WO
2007/1 3 1 782 PCT/ EP2007/004333 4 The we
WEANEEéRdAti2ng device mentioned in daim1 P@T/EP2007/004333
characterized in that a first adjusting device has an
adj usting el ement which engages on the stop and on
whi ch acts an adjusting fdrce which, during braking
and ventilation of the brake, holds the adjusting
The %&F%B%npbﬁbaﬁﬂ@ AGEOE MenVtbhdd DN E1:8h0P iR QRaraGONSANACTAE ¥, first
adjudfl € ay %H okt LB RATitE Qﬁ‘g £s of BR 5,2 51‘13(1 bﬁ‘ﬁ%ﬁch acts
an a%ﬁ %%Bgc% lﬁ@b 1’1}1 Bra‘ﬁﬁl r 8 vefl g’[l (?I?(tﬁe faﬂls %&Justmg
rgg&k en&ﬁﬁegﬁ e S Oé)t e%onts% uFtis e n 831‘[101:1 of
the lsver&awsppeﬂl&g AR e OFRAF 8h h;%f éy in
suchg way, ghag gj V&é@lﬁtloraaa%étw ¢ Foick efWF aba lﬁslml rake
bodye Fespasnt ¢gstant [T @PT WaEls: DY RS Oh MY wf@m éﬂhu@ipig force the
adjusting elgmintak e (e madde dm congangly foldeulup dugngbrake apheation. As a
resublbseh Uuf ehevabadlideatentibitipg positiom obfhet hrekebieaks changes.sthe relative
ventlitngesy (Lhbetwvebfibiake lindeft b diakeningass, hd bbdewbely remains
approkigle€ely cohsafie. Condiakelyl tHai Ii8shan dNd taaiakeniRo ey biaREBbdS can

be c@ﬁ kRN ﬁﬁiz%h %t%@ﬁ%@ﬁ&mal@&ﬁﬁ@ﬁéﬁﬁ@ M ¥dj usttﬁ‘l@ntl 1h{e§\$a@san of
rake lining or brake bod y can be conp etely

In 2, g hérzcge?g val{nh&ugf tﬁgq%\éenﬁgl? h@%ﬂﬁ %rce is
eppligg o8 ity B A5 248 5Pcd T Al ice s
guarb@;e#ég ! 5 %ﬁgﬁ n?ﬂj‘“@?%ﬁ%%‘ﬂ‘f f.ﬂ%%m t, the

function of the adjusting device is guar ant eed
Claima defenagnt wstate e apowmsiing ghomint jdspigpid itheaprehreed fashion.
Acc@lmigrie Chaimhy, eygivebmoahitl eamndiaa heaadjrositithyhishdwe ap adjustment
surfate shgapdek ainthe apsind plestribéighi oontrol Acocerwiinly dupinglthe mradsition
fromaventlimle- positiirech Gaikidpagodie@r) denpéhded Wi wdarhigs nédans of a
pivoflfly HokBRekt of S e eHeRJasdAPomtind Rewsdr OPcidide of distance takes
lacéj BSWebl HAOWSLARNIR! o fAHE %S uyiﬂieﬁthsurﬁ% bﬁ‘@igﬁr@eat the stop and the
swivkl 8081 it iof SAMA D 5 Esép LA PR R 16RrPE A Jam (Glement.
Acc%@ﬁl tt!o(P Ial %CRE% H‘%ﬁé laM%rZ %éssgl? %w ei AxisPb 91 'O is
disp ﬁ?é xine fns gﬁlggc oo gle E% E&g ver, by an
amofta} cogtespedingdp 2 YRBAE lgabgﬁ%gg it nf

and the




swivel axis (which is defined with respect to the
brake | ever) of the camelenment. According to daim
4, during the ventilation process, the swvel axis of
the camis displaceably defined in the direction
WORE0PAAkI%g force relative to the brake @Q’g/,EPZBgﬁ/gQﬁBﬁ
anount (S) corresponding to the ventilation gap (L).
This amount (S) is defined WO 2007/1 3 1 782
PCT/ EP2007/ 004333 5 according to brake geonetry and
ultimately results fromthe | everage at the respective

accoﬁﬁ@é‘% ge¥t 6ol hite uﬁi%@dté?l? @és@&s e kealel @Rod APthE Ledspective
brakaGEAL AGhd @es nﬁie@g@ntﬂﬁ %a‘ﬁf‘(%? axis of t he cam runs

transverse to rectio the braking force, and

Acco Qco '@a gétf'xe gwsgril f ﬂwl nf asmtr%sv%f 3 gi;ﬁé ffc%on of the
bmk@@ Eeee G 6P ﬁlgaejsga?&g 0 d> ga In this
embggig: éﬁ-‘n Wienast reRipli ey °f Q8K FANaY dgsigned cam
whichregh de|reqrated; in spirs-sayiag f@ﬁlnqmn?é ‘fhft b’@ ¢ loxer By te depard the stop.
Accagtliag o 6]aimie thegntnrdlcucigrinsudhn e s chawaterizel in that the curve of
the caladeactasdssiwitdinkreatihatdjtftemeat rmehsfembodanadmude e centsascurve
can b dabily daeredsddgabdralt srerperihéntsli. s enmbodi nent, such a
control curve can be easily determ ned analytically

Acc&ﬁmﬁ’f@ @ﬁélﬂieﬁtﬂ?é IMour S L %&gdé@oﬁn@h@ o7f antdp h%ﬁﬁ@f bearing
defidir®) the s@f[v@ﬁ 'a S ofbﬁﬁe”@dﬂpswﬁ ﬂ@z‘% onC inf eﬂi}d Baring
elem ts ern&gar u% & e%xlll %th% % grﬁ nt Bngctgtdl%h 8,

thesc, "2@“{3 5 p %e‘g e Hypol eéTE o gér It P
thus @Hg gib Solelwegfémb@aph éiné?H%tn Lé &g eg’@sa 8% @gfggtable
adjusimgt tragishobibe bagkedryeys o the dtopo AtserdingieeClagy & a fixed jpsaring
elema:etf hasi brgntivevided avhighe isprsidinddotoward ﬁh@eb@k@ ugieery myd aHnetpble
bearigg felemesgit whishds edipstalle dy thelpuetntdf) to thafeded bbantrigeclpmenieand
whichelefinss the rélliévestoapionAd ¢lor shivingl dxis © the hrdke level iaré the absolute
posithgasfitRgswietleniitb thasljaap cmewi stad thhdaah i s retai ned
toward the brake |ever, and a novable bearing el ement

The WRHREH dé&lc%%eﬂ? Lenk %nvt%){m&'i‘ ﬁcc%ﬁﬁﬁ to £®imd 0 HR6udhl 2R lates to a

wearb(%ﬂ{ eHQﬂtl‘ﬁ E in @ARL ANMLGR Qg( étﬁé VI8 e hald piBvi ed which
acts %& lh ! qg‘ke Vgr g %Wtﬁ?e l Xﬁ@%m ‘%E Xl?rwaﬁﬂr lilé Cand
dest%lﬁ(i%ﬁlﬂ. fl}h ‘ﬁgxt}ges fle etfective length 0 t%e actuafi arrange ent
to wear o

corresponding ining and/or the brake body to the extent that the



The further devel opnment of the invention according to
clains 10 through 13 relates to a wear conpensating
device in which a second adjusting device has been

rovi ded which acts on the brake | everage or the

\VééﬁgﬁﬂﬁHQZarrangenent and which is arrang@dl/ERd007/004333

designed in such a way that it changes the effective

| ength of the actuating arrangenent corresponding to
wear of the brake lining agd/or the brake body to the
extent that the WO 2007/131782 PCT/ EP2007/004333 6

brakP %ﬁ'ﬁ?g t%%bﬂi‘ gn& %{‘§diJQﬁe@()%t@&oﬁdgakb%hﬁ(%g\’ﬁ&tah&eaﬂeh{&ih constant at
the %@é 'Tﬂg &:c}:ﬁ istin r@'v é L2081t thd ﬁﬁtiﬁrt@xlfs@o of the

sprmgnm}d CPill Ség&e%‘t"lg r%l%s 1‘5 él%]%r OB e(/%}ﬂ ﬁ%eorake
11n1ng§ ﬁ}"ﬁ gdygwg\{v%mg ﬂv %ﬂ l;Fl %p{)sn?on of

the yalt eon EFmt a%vahelﬁémeil%ﬁz@nbar& ea? @%ﬁ? 1ogaidae Weﬁ(cmot
influppge the picat Phie verdagprodaricearkty peamOf gis topke liniag or brake body
lifespasn tliis seconh adjagingtdevie rarintaias ichptat impeyeimt hraka chaRetgristics,
sucheenshanf insidetdeabraking favearnd@ivast or venfilaientmet he ef f ect
of the ventilation device. By nmeans of the brake

The leinBbdigneaf adtorking hﬁ@léim' i1f esptaen pkdviidedseitlo adpadjdl stramgment
the e@ﬁ‘éﬁ&‘@leﬁ@h R HHGh, 80RSd BRke bpRAMdAN bdk@KBusted corresponding to
weaIC U6 ioﬁtdfcdsﬁrst %ﬂ e @fmeht ﬂ%va?ci a s@&ingesﬁﬁﬁle 4%1% htNAHere,
the e%ﬁ: &jﬂ 1 iﬁﬁg hd % Eétﬁl%mt f«:'ag ation

T
Resp ti1 i qk 13 ]:edut: Hain vgr\ygg a%nﬁpf & to
eXd%?%%gﬁéﬁ@l Féﬁnmg%mH%Wh@”%%Fﬁ%F ﬂ%%orrespondlng to

wear through torsion of a first spindle elenment toward

Claig beedwes phedingrastiepsitclerpgiie by masas gecuHeh Hapaisppyrguents
perfateil ceripg ef oetatiqnhef thelprake aemeonvextad toedresnactivg clseuldienotion
of the fiestadpirdie, eleRergpddainv e raddten terth cancvate kmbedimediuletheanscof a
couphiag vengnvies guiflesecads ranengtilgytheequiicablg. t o exchange
worn out brake linings or a wom out brake body. C aim

Claidhd 4@ a@ets 28§ a beakkMBvicAheViAE W@ BraRt 1LLATRIES hyanBa&gicatbased
weaﬁ’\g)' 12:? YevitPVEERES: eri@er dQfide e Bonings ARcaGEY %d\@rln the
cont t 0 1@11% d&g%\/ﬁl’e ) ctoﬁleaat &3P ﬁﬁ%ﬂgﬁ &LLSLH8 o Claim
15, a{sTglstcHsge% %t tg? gtlt%et t51 %L%Bdimten algo e‘ﬁﬂﬁvs th [QV%I% t5 % A fSed

| ever havi ng gui de sections runnlng together
vertically.




Caim1l14 relates to a brake device having two brake

| evers which has an invention-based wear conpensating
device. In such a brake device, the problens discussed
above in the context of the known brake device are

WOMPEdAET8t | east partially. According t oPEl&E001B04333

as di scussed at the outset, the enbodi nent also allows
the brake levers to be centered WO 2007/ 131782

PCT/ EP2007/ 004333 7 toward the brake body in their
ventilating position so that the brake or brake device

towdr@'the lﬁﬁké"@&gr ih rlhéif]yeﬂmé{ﬁ"g' ;ﬁgmﬁﬁ%b ik @he Eﬁk@@pbﬁéké 8vice can
be u 1gaﬁ*gﬁ ggﬁ, * nmeans of a spring elerment (Caim
gﬁ up ed to the adjusting elenents

ar ss .of ente
To apiiy ?f%ﬂi%? Sy e goﬁp g%? B | oA ReBEbled o
the H;ﬁgltxgl gqnplys o BB qus entermg is performed
symzseﬁee%u &peq e a@uaegcfmcstapfé ﬁyrameswaléﬁ% ap%diussﬁg glgments.
present invention is provided by nmeans of draw ngs.
Subdetjuéndlys helascriping wf en kensbodenep ef tthey preseriamednition ds geprvadad by
meatd ofairbwiake kéwhoenhavi ng an i nvention-based wear
conpensati ng device, whereas the brake device is in

Figud 8KiNgerPR&fiFel RRematld AibEr8m2oftdigals akecciminpears ho¥itidnrbased
Fi gurge,l coﬂé‘ﬁ%sﬁﬂl% delR e DR EasdRY bl‘éﬁe §Svibdls e BlaklrdtdoSion,

posi tion, gure 3 a view of the brake device (bBraking

Flguger %k ésh%ge}(% gev(xe/ %1?)\7&7?1'61 W S ; L fi‘rgans)tﬁe ﬁraﬂe dF\%W?_%fmw&élaﬂon

Fi gurf@S®8%% section A-A (see Figure 7) of the brake
devi ce shown, Figure 6 a further view of the brake
Figugedi cevigwphlichgkssisvicr Grpkias samtion skpyninFigueny 3, wo
2007/13 1782 PCT/ EP2007/ 004333 8 Figure 7 a further
Figuwd €w aofiew éthehakke ddeik Cenfilatint pbativroshpesin Fignie Zhown

in Figure 2, 4 and 5,
Figure 5 a section A-A (see Figure 7) of the brake device shown,

Figure 6  a further view of the brake device (braking position) shown in Figure I and 3,



Figure 8 a viewin the direction of the brake spring
center on the end of the brake device shown on the
right hand side of figures 1 through 7, Figure 9 a
sectional view (section CGCin Figure 3) of the .
WapS07/dat78n of bearing of the adjusting REERERPO7/GpH33
Figure 10 a brake device according to prior art.
Subsequently, the basic structure and function of an
i nvention-based wear conpefsating device are
descri bed by nmeans of figures 1-9. Figures 1 and 2
FiguBd"PW 2REESRES b VIR MrhieM & cedvBitak@Of4itRR) dhowhirChigh® 2, 4
shown, B’ various functional positions. Figure 1 shows
the braké device in braking position and Figure 2 in

. ventilation position. The ,brake device 1 has t ake
Fieuf e ob o 88 skl of I e gggqgsfff%f% ot ffake
br ak &lVisg ghasvmon,ig righthagd sils 9 SthPpEy{-bl e fashi on

~ to a yoke 6 and, by neans of bolt _arrangenents, they
Figusgr ® sviieviéanahpignt(eeftion G-hdn Yegeee 8) efbibaerplationphbexiag of the
8. Atadjuseng dewent, @d of the brake |levers 2 and 4 (at
the end of the shorter |ever section viewed fromthe
Figub®i ) aebtsice Byice hcakding tonprivg a8t r angenments 10 have been
designed in sw vel-nmounted fashion, respectively.
SubdeREMI9f thE s P L@@k a0l TehBbh PR TRRhBoA-Bal@Sv@r Boffidhsating
devi%é atk Hgsc;ig%del’%fbrrt@irﬁl%?ﬁ??%% j&# (shown in Figure 5) runs

etween t ake su es of the brake linings 12
.. facin ch other. .The. u r, end,of. the brake.l evers 2
riod B R PNl TP o RSO
funcppngl Eézbﬁw“%m%geséw @faﬁgmcw %;% PN Bigure 2 in

ventig{ion Pe%iEeN8) are connected to each other by neans of
an actuating arrangenent 16. The yoke 6 continues to

The buppdetical basaproligakathivarh?2 iagd dtepelviedhichconsings yloike 1823, nThe
brake Yaveet T irchd afeashhened in fldxéblb fakonltevwerge 2 addbyl medheof bolt
arrafp@fiehis OfePire svével-itoaked detties@kd 6iabodlehd meih dxys BeAnthedbwer
end bN@ieYRK® 16vereb ahil \ie(at theldd@ JPNtiak shoPRe Yevddseclibie viewed from the
mairP&kddas), NGa1@r iRNG SHBREertbite QUPE B echt MsBliBd SRTdWAGe14Rounted
fashi%ﬂfjregpe\é&w}&l BLAROSF tgés}yllaﬁgligi%g aﬂ‘gh&?aents 10 has a brake lining 12. A
brake body 14 (shown in Figure 5) runs between the brake surfaces of the brake linings
12 facing each other. The upper end of the brake levers 2 and 4 (at the end of the longer



conpresses during the process of activation the brake

| evers 2 and 4 by neans of a nechani sm (not shown in
detail), thus ventilating or releasing the brake

device 1. During the process of deceleratin t he

WECIGOVEBIL ¥ of the ventilation device is CBQE%H?@QWQF’“%

di sconti nued and the brake spring pushes apart the
brake |l evers 2 and 4 so that the brake |inings 12
exert a respective brakingdforce on the brake body 14.
Each brake lever 2 and 4 is equipped with a first

leveR diddS #‘5 Qq}@ @helQQin, &@Q@ 2k Whh&hdaB eaciPBiht By $1ARs of an

actu E% c% ﬁﬁ)ue%q}jn (ﬂ;}ﬁ)%%hé’\@tg 18 %ﬁféﬁqy attached
eV| ce
at tl'ga i eé %g(% ever 1t1on of the
R %tnéeapﬁg Ei? | Wﬁ%&ga (%ﬂ?’ 4. The
aCt“@%%Fﬁné%m%ﬂét%ﬁﬂf’“ﬁfér%‘ Aifatige & Ysptlagon &1%‘0%%2 which
comggssesfuring thaiprecesy pf adpyafomthe hake detiees Piandrdyupegys of a
mechérasth ik shdyouin desail)Tthes Yantibtingof titdsmg toebiakedade 1.sDuring
the privsesqof dedejerstiss rthdbedtivationi gfuihesvitilationSdeama 8. cancelled or
discSittinned undtharidalfeuspeing pushef apdrethe ibiakie levdirud tihdig sdehdtaiee brake
linink9Q2 @k &t 8RSHEHNE ralingTBRD on B trhke bddysitd. adj usting
evice arranged at br ake | ever 4. The respective first

Eacgfi é'iévgg §d’h‘i§e %%&?aéx EMETe Rvict 196549RSE wWhkkh act

on thg sto l%r ey bxjéﬁe 1ce Is ég ‘}‘Zf' (?\ﬁ ﬁ'%(%doﬂg ﬁd\é{?ﬁ dle‘gﬂce 200
whidtact tnf% %gzh 8 Ju%{mlg ey ‘(]JSEd to
compgfs {?{F[ESAE %1 wqaﬁ an L@Iﬁblalalfa feonstagy g Oqgﬁﬁ n% énll}e brake

devipgduring the e%t}rf: &ulfefe@ pithe brake Haiges b2 prige Brakg @Oﬂﬂ}f‘ér 4 by
nmeans of nounting screws 105. However, in sone

The effits diljvstirtes devibe 168 s diublequoniyi desgiibest tin Vigwoassed 4i p and 9.

Struttoee arldrfakaiohed dre st aieticadedis K002 desrihaling mdatsoofithefirst

adjustigadaviidetareinped Ai0ekaky leneafs Taé réspectM® B0 dsBing dé8ze 100 at

brakB(eVeEP20Q 6004 B35 akfhligRPlreat i on of bearing 106 which
enetrat es an appropriate recess 107 in the cam di sk

The dsﬂﬂé erlc@ i eRomeOfob e LA S0 %Q%hqgts%v%pmoumed at
the élncgb %{egtﬁs Elﬁﬂg% Yﬁ 184 F 8&: ng?) ehﬁ)odiment
YAkl 4

di re

shmgn Z%ﬁ? I%megh 1pC means b o%nting

SCIEWS owever, in some em odiments g:ge cam dlsk 102 is directly housed in the
brake lever 2. The cam disk 102 is mounted to the retaining clip 104 by means of the

see



adj usting surface 108 which engages in the stop 18.

The swivel axis 110 which runs parallel to the main

axis 8 is displaced in dependence of the braklng

position of the brake device (Figure 9). Thi
WERcHI0(U847Hy nmeans of the application of B@§ﬁﬂﬁ§0W@@Bﬂ3

in the follow ng way. Figure 9 shows a | ongitudi na

section through the application of bearing 106. Here,

a fixed bearing elenent 112 and a novabl e bearing

el enent 114 have been provided. Each of the two

applﬁ!aﬁﬁi? BF Seatitd: 10514hBR\En@raf] A&k GlatL %@e@ ke tﬁé‘ ®h disk

Ge,,aRf are connected together with a gap S. In
102%[%% T‘Srgaé'es they are forced apart by maans of the

gdci }675 ncd ar eenn tedh t %Jé eﬁcf in the
ta? W b @Pses aop %Eﬁ

dﬂe%tg)@e LAY ‘BP %%@gii gurr?. alad &aF gl ﬁ?z has an

adjugtygg %‘%fa??elc% waigh prgageiein thg - the retaining clip by

means of the nounting screms 120 namely in respective
The woinel rxig 1 b shichgsnsl P2alldbér the rodie akiis)Beid dpphcedip ddpendante of
the BraRingpabsitibe offolwalbiake dedcéd (iGgurel Bneftts ldchpené by athenns lod the
appliaiibilbSeadifg 1 0hinahe fillosindyayreans of a plain bearing

bush 124, swiveling or pivoting on the application of
Fighp€ 9@%18&5 %qgn itAghaf 3R oPAREH RRSagpiBatMRNSf bedtih®N 082 R ere, a
ﬁxe§ tréar LGRA f%ﬁ 111151‘&5{15% 1ift gleg{eﬂ %Q'X Rée rovagd.
Each gf] ﬁ1te 19\10 eI%nQn%é ?Lﬂ qg Halle & cg (fﬂc lc gea e offt EL%fce'gnd are

g o e i S tEEB’E%eSf 4k a%ﬁﬁ%ﬁ& @Bﬂ‘éc Jaegpdf e
Spru%% Ip apd &% CORRRS ed( Bﬁac( 13 in order
to fagdieiaersapbhr gl esmb 3161” Grﬁée‘é W@ﬁsﬂk@nim 1Fgd¢ wtained in the
armsp ghthegetaining ckp op m@nnof e meuaidjgusrawig! Xumpaely Logspective
mouftheg bpiegsal@pl ildetet the fixedpearsmndementt HE andehe imavublgrbearing
elenpnbtisEenpiras gescamhdsic Kif whisk sitQ) Dy agannef a plam bveviapbesh 124,
swivetiag bingvekn@nhe ddpticalia GR4/id310882 PCT/ EP2007/ 004333
11 As a result, the gap S is closed against the

The %‘yiﬁ OShFed HeGRnBRRLA 85h Het‘ﬁee%pffrhmﬁmﬂéQZ%ﬂg brilebody 14.
The FRY80h & REA5HAGn § ht tﬁesbtgkeg V?t';eel b ﬁ) b@HRRS of a
secti g;ﬂ?% ﬁorsx%n{ll%tlan eSoV\gkeq v i‘_gﬁ( af?d i ttPfeeloih er ends
{on Ehgz lT ] g%ns Be'the a&ua%mg arrangerhen%qg) ﬂle cam 1ek 1Y &L rests against

the stop 18 with its adjusting surface 108. The force applied there by means of the
ventilation process presses the cam disk 102 against the movable bearing element 114.



brake |l ever 2) noves about the main axis 8 so that the
brake lining is released fromthe brake body by the
anmount L. During braking the process is reversed If
wear occurs on the brake lining 12 or on the bra
WQad97/141783 t wo- step adj usting process takPe(%T/@Pg@‘é’mO%?’J
During the process of closing the brake the brake
spring 20 first pushes the brake levers 2 and 4 apart
to the extent that the filed bearing el enent 112 and
t he novabl e bearing el enent 114 are again

As a9ERROMBEGH §Gs élﬁ&@ Fﬁﬁ& R4 B8Janfi¥n th& AR by el dpfiBgs 116 and
the RARbl! VAR ‘8 Wi lae @) tﬁé ambimt § tndvBEsR fo the swivel
axis 9%& PeEatlvB qg the @( beariI ngl]f: nﬂ 19’12n di Ml%ttirggég@g& a(g well as

breky by E%P 05 Btia g soande B ImE A rgedssd o the
brake, pogyebyathe pHEUsG- pushes the brake levers 2 and 4
further apart. In the process the adjustnent surface
During8raking the pewssssds tevsered héf weapocewrs opgie beake linieg 12 or on the
brakalpdss 1 4, gtwoestee adjostinggprosesslfakes piaoh Rucagdespiocesf closing
the bpake thobiahe s@ideelit fitshatshés the bstks lages hamt 4 bpeet 81 ibp ed@nt that
the fikel frebdigengnanentlid ahd Ofie PMOCASS beatSilreeridnt Cl DSiang again
discdrRBct8@RoR dabh biher RPML bedLION (1B phe@id MPwhES Figure 5 and 9). If,
in thisQRERBHEME lb¥ak thlﬁfr%u@hls Rot fféf%ﬁg HY& ﬂ‘gzetﬁbl&nb&f ifge., if a gap

(due TGt )'ﬂ@&aﬁl% ﬁ\%%n § J9eild B A RIRE S g&% sgrfh@ 20
S gggf%éif e L
pan ig 1 TP A0 FJ o ﬁgﬁ‘ﬁ% dieEflagg process

OCCUEFElp ﬁpﬁgg R} i thﬁr@@p%wﬂpa@é begmg W6 spigRepntly, through a
respestizh designyoft Mt adivetingamirdicok 108 2thei whar isc ceappirgted and the
ventigdjousgapehtbetweenhlrakk diskt orobrake thady di ardebrabadimeg driy &kept
cons&at dthiad agphieatioadif dkarttigstidroaeiehime o tHeenswnv e lof thei gaip.

110 and the working point 109 of the adjusting
The 88tdfoRe8ve B8 thenGin® BZRY 0P ASRMGL INEhIudingtsiefasd OB k&designed in
such'éeﬁf tH:aP he B LR 1@9'%’[@&0&%&@ u§ttnﬁ=ﬁt %‘ﬁt}érﬂirec‘mon K has an

decr 311 %osth'{ tﬁ(aclecldfla 1s{aﬁc Rk Ghy all‘@%d orkmg
pom\Ml ota a%éuﬁ \!ﬁ% e lrfbg 1fcigreas%g??( iﬁ gﬁ é n'% re the
actwg g hebbi F1ClDS LSRG A TR g et
with gdiagqnhg Jfﬁeg S\*Ffﬁ%e % 2O alPPEnh Fr PRBIHE é?f#égwfﬂ g 102

poi nt



109 is self-restricting toward forces which, possibly
t hrough the working point 109, run transverse to the
main axis 8 or transverse to the swivel axis 110. An
adj ustment of the camdisk 102 occurs only durin
éOQZI’IBb?gécess of braking by means of th@é@’ﬂ?@f’@ﬂ@o“
force. In the enbodi nent shown, this adjusting force
is applied by neans of a spring elenment 126 which is
nmounted in tension betweenl2 he cam di sks 102. However,
the adjusting force can also be applied by neans of a

occudPhh 1R AplitMBnREHMRSE (& aTRih Qlecflc'tiﬁe pgdgiﬁg 3 ¢heCamkeHgSKoint

109 O%lf—rggtrlbtﬂl Wafl R)%echh B?sﬂ?l QB‘B el&% S 190, run
transt as h% n aéﬁ Sa&r a% 4!'1]& thf? d stme t of the

cam 1s Eﬁo&@t mgg moci q% bralwl'clJ % g]ils t ¢ djustmg
foreq. g “B‘Fn t H%W‘b’r %9\'}183 OI5C dh apﬁ gyn’élﬁ?f? Qffa spring
elemepls hele YR i TRgEIg Hlsteasnon dRtvess thacaygdisksel g However, the
adjustingcforasreaarabsodess anplisd dyanesss oy anipaing a6fing hetweer rotainilg clip
104 gridesami disk F)yor | By oTiee wami n i t em of the actuating
arrangenent 16 is the operating rod 28 which, wth
The i deSor@N@dpRng PRARET 20 chr ogXtiRndsmatito atfaggement 16 and is
subs¥@RRhilY tdcBPeddBVInEMs 22 fighs Whehgh W The hdtSatin@tah@hg@dmaht 16 is
hing b@atstﬁé R)\P@& enflf Of hP8ra8P llé?z@fs@ aﬁfdi%b carfib 8 H& B re pins 24
and ?ﬁ Eﬁé/ Gnd %Lu{cﬁgfgtaﬁaa BpiPalsd ?ftﬁlxgﬁn t(h“r t%@dseétﬁﬁltal Mew in
5 B8 Aai b '

Fi igue, at &i:l%g the ac 1atm I n g ra rod 28 which,

w1th§ S 60&9 ézn& eeﬁ(lt St %ﬁe 5 t1 nz%gﬁa 28 VQPC th its
otherend, ipserepe gntp Eﬁ 51% rge &’?? -ﬂ@v b Ee‘i‘? Jeats fﬁed to
anothgrdhiepd sectigshilbp bfﬂc]ie tSHféngaﬁ%kSereﬁfé%? with pitighstapsiony phch can
be adjgstpaé by imrgnpethe B flsve. Pty va)tilaing @W@erﬁfln@@ $pp sleeve
32. PHe vertidatiohaldeide 2% enhdusangi i hinged/ inciéexshloashion tFithpubrekaslever 2
by noanpbi ae@nhdtting pidcatd@r soe Figuve A} mhdthohinge phaf#.sifhe shaded
ventiMtoghdevicenabws hoMyuwdad daipridesiarithiterion aarstiteibaihechanism,
whicBU§ Borash¥®Rkhd Abt d2BcrTFeE A ySdBAR S IRE a \RREIAbE thebMhnism can be
operﬁle§ﬁf SIONRGNRM £, m RGN KRlraulfd¥d hadh&icThsHifeumat i

as ion. Via an |nterned|ate bearlng 36, the spindle

Via n1 ter%%dlatse g r1%§§6 atlhg gpln?let ‘FE l;? hmég’(f' lgg i f‘mg efa hmn to

e 5 B Bfgift - ol 15 Pak P i i gmen
of thB gleftrllsrfggﬂmﬁmwe% é)pera mg rod 28
oper at| ng rod 28 V\D 2007/1 3 1 782 PCT/ EP2007/ 004333



13 which noves axially relative to the ventilation

device 22 (arrow B in Figure 5). During braking the

brake spring 20, supported at the housing of the

ventilation device 22, pushes against the stop sleev Ve
WM 3pl&hes the operating rod 28 into t ReT4H2087/804333

bush 30, which transmts by neans of the internedi ate

bearing 36 the force on the brake lever 4. As a

result, the two brake | evet® 2 and 4 are pushed apart

at the ends supporting the hinge pins 24 and 26, and

whiGindvar Akl |r@1\éﬁ{f§tosﬁ% W@ﬁtllﬁ%@l&@ aBbles iR PQke $N1€During
braki ﬂﬂe ke s u?g; ?tg kﬁb‘ PRlidd Han b@ntﬁﬁt%ﬁed icré'zrigpushes
%af. {h%
q? or

aga1 stt squngg ahfh% % Org%o%&i gﬁftbzveﬁ wjlilsd;

tran
e

fes“sﬁ & Ve pragse et"ﬁ’@ 3 EI‘rﬁﬁ’P Bt %ﬁn P‘i’rﬂn% Jupgepins

24 agfl 26¢ e1ch¥rih Arakp de Ve ¢l ﬁ@war oFaQ I othgg abopt tags ppagn axeg & at the
endsopwpartingghe breko dining gramkedentnt 6- ﬂh@ trale liniags oA engrgecs the
brakadpailné4. t he spring force applied by the brake spring

20. In the process, by neans of the spindle bush 30,

In otdee to @pledsatdfn@ntine 8 aultd, 3 fcnelatioh endrhahiiahanbestawn) in the
interd® dfihd NQHLE Qb Dictd Mevpysditel diRbii@on @R \peRtiRZ rodTTE As
are 'ﬁdﬁle%&laﬂﬁg the s '}ﬂﬁe(@ irfﬂ@t Aeifiltidf dSicd %%uﬁf #6Qpring force

a Ie%v 3 eS8 Rﬁagl‘fsro NRIEBES 30, the
o I 2&:1 %Z‘ig]a&hrp%he mterpnleﬂ%\i:ﬂ

operafrSl ectlon of B a ventilation

Béf

dews © Fiity Bty %ﬂrgnfbia i bﬁ%? gy 2dd dmove
towas{ sked gbeRAnd e Wﬁié hazslgg tﬂveobfals% lintpp, arrggemepS Y sgtspepdingly
HKWFﬁ@aV@ﬁﬂ1WﬁhP8ﬁfdeV|ce changes to the extent that said

operating rod increasingly noves out of the

In theeasd dfandreasingeviac ef tha birdle Laings d 2ioo thedfraliehendy gidnthiegosition of
the dpesdtindGod td Hiesvenatitior slevibe chariges &l the emgino thao Baitl hperating rod
incrdd B SPvdsngit 30 tanentiREDs davenid the dieasdrder tblspindle bush 30.
ThisCRENGSShd MR traidionds Rtk NBaRAPANB 18N fhd, BesRYSAI] cdhi@lerably
charfz€¢ Hﬁﬁtqtaﬁp biaRghgf Eéiﬁetertsheﬁé%@éeof tﬁ@ ‘E&ﬂ@@d §15}ngf0»rcet R brake
becaM@XIoRg: THRL %ﬁi}d fo? e{‘éduc%@ daﬁd" pfncicfégie &N @reased
This Sd_]lll nr%rrﬁ[qgl?e place 1n % éle Q%td{hn ﬁ@ 1?1 tion

N
A %lafen’f n@?a&ﬁ by Sl bR Tho,O°
In order to keep constant the braking action, the second adjusting device 200 has been

adj usting devi ce 100.
provided. Said second adjusting device comprises an engaging piece element 202



In order to keep constant the braking action, the

second adj usting device 200 has been provided. Said

second adj usting device conprises an engagi ng pi ece

el ement 202 WD 2007/ 131782 PCT/ EP2007/ 004333 14 .
WP087H847%n t he operating rod, which engak¥hgraPR@ER04333

el ement 202 is coupled by neans of a coupling |ever

204 to a freewheel assenbly 206 retained on the

spindl e bush. Figures 6 and 7 show to action of the

coupling | ever 204, which coupling | ever is retained

retaih&d oﬁ HdpRlaging ashivdic éh BRee BEREN® 9ko@lbdBy means of
a co%&% \W:? 28@ & zi:ﬁ@&?@rfé%? r{?b @6 &hid & fh% mgf%vdugﬁ ?ﬁms 6
Po g&%mﬁqt%le c% 8 wllml\('gg fé%lj Rretdfed in
Tl St B by 01rp§%2 st 1P 3 agpjlgrion
de""‘ffh@ eeamnﬁ §as E%ln tp esra% ng \R%EFOP% fthe FRRia W 8.
bet ween | ug coupling 208 and coupling |ever 204 there
By pgans ofithe hiniga imghgament £219.cthi sauplingt levere2Moigpriagd | tevibe lug
courtidg 08 de pecidentayothat int the reputat betyyepodig ¢owplide @98 mod coupling
levech@hthere ik so smickahlabitive siid¢tiomrthat thé cowdiap deteo 20hendependent of
its BOMRing NEsARE dordapenhentd is sivdldg pbyitde Rdtht Regakl akehe Tug
comﬁ@@aogugﬁpgwgﬁhaces the operating rod 28 in the
direction of the spindle bush 30. In the process said

urla\ﬁ %\‘ﬁ:%’ﬂﬂe 'B%k@ E'(E’ disgﬁcé’srlﬂégb&gn o ezs%%ﬂ@ﬂfrecn%ﬂ%f the

spm pr €58 8 1% a 11l pf?é 1ece element
Sl e

leverolfunpﬁxg a@ :g:‘xg{qu tFagaver%tot ’E?F ?Ih g“,op ra ng rod
28. Ryvesranp! be lngs repyement pighe eeeretelg iRAi28nwhishis Bpsfarsddg the
first adjustiiee fok 244 baidperss ion ghe erdegpedipy dhemaer 208 avddhe engaging
pieceRtadghancpuplieg eved AidanpazRd ahoet thdkingn gaerigagentpd ldcig direction
R (s@&lPiguteh®. daujd progedseahesecdfid adjastpgnioad? Bbengageésiey hieageof an
adju@tinigaplgg a8t at 240 fidawtled etkdntly M6 (Beletviibtguhie a@ustig) plige218

relatRieq6 8RSpilR: Keg9nd adjustlng fork 216 engages by neans
of an adjusting plug 218 at the freewheel assenbly

206 and tw sts the adjusting plug 218 relatlve to the

Durii lb %er?[ﬂ%?o Stg o%%%’f'ng%rogrﬁkg re\ﬁ%ntte%i aﬂcﬁ h%r!e ece element

202 a}g 1H the engaging piece E?IS correspondl ?y FO9Ed! ere, enough
clearance as been provided between the engaging piece 212 and the first adjusting
fork 214 that, with a normal ventilation gap, the engaging piece 212 is reset without
acting on the first adjusting fork 214 or the coupling lever 204. As a result, the coupling
lever 204 also does not act on the adjusting plug 218 and, consequently, also not on
freewheel assembly 206 which remains in its swiveled position and which does not twist
the spindle



202 together with the engagi ng piece 212 is
correspondi ngly noved back. Here, enough clearance SP
has been provi ded between the engagi ng pi ece 212 and
the first adjusting fork 214 that, with a nornma

WERHIO7( 13479 gap, the engagi ng piece 212 |BCF@§§WOW@O4iﬁ
W thout acting on the first adjusting fork 214 or the
coupling lever 204. As a result, the coupling |ever
204 al so does not act on thg adjusting plug 218 and,
consequently, also not on freewheel assenmbly 206

busi\Bb 6l tﬁ@ﬁiﬁ:‘rﬁﬁt i1Bd DBS 1HWcYRtRde BPHak ibesh afjektihicihe Qll@ﬁgnated
ventl@fior }1%3 Piangl & t%&pgfl ﬂe%rt 846 between brake hmngs 12
and E%Aég g’%gﬁtﬁs éﬁgtb l‘éﬁ Ftet Ic 9 ﬁzﬁ C?n Gfment
of t%w e %Wg‘%f biF e L e
operglag tOﬁl 81%11 Jsbﬁ RSP 3 and br ake body

14. Thi s neans that in case of a sy stenatlc

Only éhb¢opmte o Anqgessingovens vé H‘@rttrakf-'dfmtﬁel Zedprithgybrake bedyp bl the
couplingdevep Lo & pahnashfurtberanmthret dizedfiusR dyttheerngoping|peech asthin®3n the
adjusting ek Hdeniat emgpeirgdpiz& BY2 reeanalsofduting veneknbeel.c., during
retraRESE DI FR&inObY 28f in the Ciadtsdjefing fark @agiand pAﬁﬁEheoéouphng
levet D@4 Q{t@k@ ﬂ)dsﬁioﬁ%owlrﬁ iRmehe 7t he thy ploeedd By sekdnd blli@sting fork

216 NYe L8\ Shin2Pihg 'ﬁS%WQeJM@Ehﬁs{seﬂnBlﬂm dhdl ekd FOBwheel

asse fg,y CwiillB a0 WIstKRY §& etln fe@ﬁ’oﬂ rtvtltsl,?.?t d‘léﬁz' 8L R Kn the

operatt ﬁ 0I Fontgglgxt 0% (81 gc(t%n r 8 h%Pth rod 28 turns
ugy 3

spinls f*ﬁwt‘ﬁaefdf gstm aﬁi%%tltert 2 m atf B
16 bepyrspithiystop elgeye £ GORIGELIRRICES 3 S G HeE G Prace
linings 12n0% He Ryelee bedy tiﬁés SerpREatd] WERH havBigk changgien k‘§mal
tensigy of He taekieuptingglpl ug 218 at the freewheel assenbly
206, and the freewheel assenbly 206, which is bl ocked

In thenemhodimehntr dotinprngdgmigspiscd BE2 apd ndjvetilpy ghug3Dl Somret heded by
meafPof 8ill fgnts @eld 28ding Hiduks ewhiehtard désigeddi bordirgntoFihg Widgisting
forkgﬁll hats. t Hee 0P %ﬁﬂ%'sﬁﬁvé agk B&ntproaged Berwesiball ljeinbusd sliding
blocRy V%Wegsate-g éhét@lﬁrtﬁét%ﬁ&stt@ e YMnel B R dbupfing RGer 204,
espe@féi 4 hff% x§%1 gﬁl wagn ﬁé?@ At QRaShELYP iB4he first
adju m%( for ,45 i th% ?b@% e glnﬁré%block
and Pﬂgme eis tp?l ngemen% S (())vr\;rl? €2 qhfethction
between the engagmg p ece or t e a ustmg plug 218 and the adjusting forks 214,
216 can also take place by any other appropriate design. With corresponding geometry



tension of the brake spring 20. In the enbodi nent

shown, engagi ng piece 212 and adjusting plug 218 are

gui ded by neans of ball joints and sliding bl ocks,

whi ch are designed according to the adjustin forks
WOIA07A386782Her e, a gui de sl eeve has been pPeViidag07/004333

between ball joint and sliding block which

conpensates the height tol erances to the pan pl ane of

the coupling | ever 204, egpecially during panning of

the adjusting plug 218. Here, the clearance SP in the

of thd hdhstirdHoHs kidRg J il:wA'echZlEré?M' tﬁlE NAMEN 18 can even act
e EE ween the s ng block and
dne%ﬁ’ te§ 1%55@?9? e ?%stlng fork. BeS|ges t he

rra nent hown, the in era tion et.wee

In (G SERPAERE) éﬁ%wef%’%% Rl H é‘frtffi’?&t £ ﬁe%'f%a i, thesecond

adjugigens devier 200 ree proyided 24 @ ke deder {ak bty capdingiio ﬁg}akes it

possit iy compsREs Rtoe’ (e Sraa Jinwier weas srhedthanging ﬂ&‘e‘@ﬁ’@ﬂﬁ yetion

(braki@e 2007 titneDf InAGNcOCVIEPROGRE G483 eduogd &f a rigimun.
adjusting fork sides, engaging piece 212 and adjusting

Othe| eghodibBertapf@vian pamibm@i thaebife e fikeadjdjtushi deyideot 8 and

the #d¢hd £ tméM delice el THIO WkaadOME in EMBodiliesls in which
it is gﬁrﬁﬁéé@ﬁﬁt A WA ol Q»f@fp hbed FeCoREn t@@ﬂeblﬁ'm%ngs 12, for
exa Qs %Teak QM deduitin pgl@(%? of8Nd GEkd- delite Sl the first
adju fmféw agme%nmaa Sbl His @I%ga' GetiPadfee! 906 is

cLLon
prov c§ d&xl%%e;g?g@ an{eerﬁgn ?n : %%rég duﬁggﬁ e%ﬁ 13& ag of the
b“‘ 8'% m ni mum Clher embodi ments offer the
possibility to PFOVIde the first adjustnment device 100
In angibpr caste inswbishdios grusplpaneinagicedntenabps terobreks devreg & have
not hepandeterrated om thenbasil o btake liminghivedr butt insteadubgcaniceedd other
influehaes, theeseborak edjbstehynt] deviige 2@htcen edsdibly rbel dispepred o theebrake
lininRrvadse td badxpesied 2, sof iagigniGxaimmae it cayndrdarspatedahspbe iercwill
have BN 8B D tth® BraRingtibRe Pt @K Bodevtr Cesiked tigavkia Bliable wear
comPishtdd éﬁeﬁkng vi ces 150 can be dispensed while the
second adj ust ment device 200 is provided in order to

Bes@éjsa{h%ncﬁs% h%ﬁ?cﬁ%&rq%s 1w, 1{]95 lga%[cgﬁy }é” 1E%et0e|5§%'Jt§er control
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elements 0f example 1Fis more of less oss le"tha ramp or SO -shaped adjustment

surfaces engage at the stop 18. With such a cam design, the swivel or rotation axis of the

cam would run approximately in the direction of the braking force.



In anot her case, in which, for exanple, maintenance
intervals at the brake device 1 have not been
deternmi ned on the basis of brake Iining wear but,

i nst ead, because of other influences, the second
WOANHIAEHE devi ce 200 can possibly be di sPEREEROPT/0P4S3
brake lining wear to be expected is so insignificant
that it cannot be expected that the wear will have an
actual effect on the brakirmg force; it is, however,

desired to have a reliable wear conpensating

Thefe & QE RSbHeSrah fMneilsShr paoRSE tﬁ@%arﬁ'@%ﬁﬂ' S. iforleRample,
it JS §§1§1@ ?91 ﬂﬁ Id@d Hvé bQJ:rnl?bciqp R { tatgcl:es the fixed

b ?e% C% é n%r roove,
; 3

bear T b ents 11
Whl%'rﬁg‘ L éiif S %ffrtgh“ld aporé%{ﬂmeﬁﬁg?@wm B2 &GP puring
vent %HQquﬁﬁ”ﬁﬁk%@ﬁﬁnﬁ &50pdth woul d run approxi mately in
the direction of the braking force. WO 2007/131782
The PARIERROD:TIVE O41BB 3n0de? apdeynebodirecrds gﬁth@tih@nupbgbsqmbéd above
fronathe &ilpenentisinfsor provi di ng the bearing gap S. For
exanple, it is possible to nmount a spring-I|oaded
massi ve bearing bolt, which replaces the fixed
beari ng and novabl e bearing elements 112 and 114, in a
respective retainer groove, which bearing bolt allows
for a bearing displacenent corresponding to the gap
during ventilation of the brake against the stop 18.
The expert can derive other nodels and enbodi nents of
the invention descri bed above fromthe foll ow ng
clainms. WO 2007/ 131782 PCT/ EP2007/ 004333 19 d ai ns
1. Wear conpensating device for a brake device (1)
having a brake lever (2, 4) which brake lever (2, 4)
supports a brake lining (12) which acts on a brake
body (14), and which brake lever (2, 4) is adjustable
by means of an actuating



arrangenment (16) about a main axis (8) between a
braki ng position and a ventilating position. Here,
the wear conpensating device has a first adjusting
devi ce ilOO) which is arranged on the brake |ever and
WA/ 13¢1% on a stop (18) in such a way tBQ?Eﬂ?Qm/OO“%
|atter, as an actuating travel delimtation, acts on
the first adj usting device (100) and therefore at the
same time on the brake leved (2, 4) and defines a
correspondi ng ventilating position, characterized in
that The first adjustinggguisce (100) has an adjusting
el enent (102) whi ch engages on the stop (18) and on

r%%hl Jd ik ?& 5% @ 1 qe Yer (2. 4)
ad& Ef % ge,:%\gh\&/%“{lﬁmi h a raﬁe body

(18)* % i‘kﬁ e\‘/ { y %)t an JE%W %‘a‘mg
| e@@?ng(eglenm #houb SoaHen st \‘R%Ihra ep?ﬁﬂé% and
||ﬁmﬁémamz¥wéwa/or of the brake body (14) in such a
wayletdhdhe wesreennipeasdtion dgajoe (hiy avirbicidjnging etevigse tih@@nwhich is
t herrimgak enl thebrge (¢b2) andawlich hetshmak gop @) it 4dh a emawith the
comseants aflactuang Wéa deRMpeiaR bt Yndly ifiee aduehngldaded @ 00)
C ghdn therefofe W BB $AR adicushi G bRKEElevs (BPP) 128 Bdfines a
m@&?esﬁfmcﬁn@%ﬂtﬂ%m@' SR, cﬁl?ﬁﬁ‘)terlz%d i{\¢R4t conpensating

devi,e G0 &5% Qiugting ettt o) Rehich
adSL0 < V;Ié ?ﬁg gs‘f Sl o
whPRE Ve e aﬂ%ﬁe%%v%t eﬁ*t%?%g;m
cur¥ &P ﬁ’@n% H *195 cmmrl%rﬂf& %gfﬁkﬁ
po§ﬁ>11r¢seﬁn<%1%g B)rtBRWﬁ bliniag flre pageeet the #)in

meaweh ovan tt woteph tl%\%@hﬁrﬂt which i eet behyeepdhe brake hnmg (12)
corndtp drakiertgdy 6014) wavains eonstaan@e- of di st ance takes
pl ace between the working point (109) of the

Aadjwsit venpersbiiadside1Q8)rdanoadilag af int Weich tlapadjddingdode is

t h@pSWdVE ImaXk 81 4 ePfmdnlp 26 am el enent (102). WO
200%‘?13\{:?82 PCT/ %’}%7/ 0043 >

s

3. Wear compensating device according to Claim 1 or 2, in which the adjusting
element (102) has been designed as a swivel-mounted cam, the adjusting surface
(108) of which engages at the stop (18) and describes a control curve which,
during the transition from ventilating position to braking position, compensates
the wear by means of a pivoting movement of the cam. Here, corresponding to
wear, a change of distance takes place between the working point (109) of the
adjustment surface (108) engaging at the stop (18) and the swivel axis (110) of the
cam element (102).



20 4. Wear conpensating device according to Caim 3,

in which, during the ventilation process, the sw vel

axis (110) of the cam (102) is displaceably defined in

t he irection of the braking force rel at .
WQ@QQ@P P &4y (2, 4), by an amount (S) cor}%éﬁ/ﬁgﬁa{)ﬂgolf%)

the ventilation gap (L). 5. War conpensating device

according to Claim3 or 4, in which the swivel axis

(110) of the cam (102) run¥ transverse to the

direction of the braking force, and the cam (102) is

431 e W@ eshmpdhsdiaghieonte bcordihl &6 Ceain 3 ibWhich, dUMBRT the ventilation

COPReES a%Henﬁvxd&de@se(ﬁ%: QF ghen garﬁ Q1 @)aﬂs rﬁiﬁ)iac'eﬁbly\meﬁﬁed B the
Cuﬁf‘f@ctlg of & b500 %T&Jce CALMR e é:"i%vlé\fg 4) Meeahditht (S)

t|ng evi ce accor |ng to
one oefs ﬁmgrrgﬂé\/? 11a1‘3ﬂ%§19 i'’n which the cam (102) is

ting on an a Ilcatl n of heari.n 106 ef,i ni n .
Phia P e e Eg Loy pqgf‘ﬁ ‘%H%L c'Swivel axis
be&rlOngt 5:1150‘@)“ H43) tupe tl@é%tfﬁrﬁﬁgoéhif‘eﬁléwlgn@ fhe bryg ipg force, and
whitelvasdnObds aeignsd deifaslipapta alctanodifler . 8. Wear
conpensati ng device according to Caim?7, in which the
thedfdangomipemsetits de(idd 2ccatd} tar €laph ag ed Whlinlq ube puoaf of the
ancbaro clitv debrénseaivltly irlcfeaking alifuakent.ever (2, 4). 9.

V\ear corrpensati ng device according to Claim?7 or 8, in
&ﬁﬁi%ﬁ&%ccﬁhﬁﬁﬂ toné b @anﬁ@g tﬁoﬂ@‘\/ 8binewhich the
S beRERY Y gg RSswib Neaxis

(I}}E tzlzwhucg r’:tég/h ) Fﬁ rmva %&bmeﬁ 3“2’% 14)

el & Ca’ﬂ‘ %‘iﬁ‘ijuf’ Ef%‘faﬁ |°§“er5y the amount (S) to t he

fixed bearing. el emsnt and def i nes the svm vel axis. 10.

8 dfea sppBHSEinedevirs\AceRrdigdardiiny 7+ 1@ whieh dre bpsing clements

pr €ldad! g aeel plaaed torausprioehang are Exeshuxially tadhg brgkeboyprc@d. 4.

(200) has been provided WO 2007/1 3 1 782

PCW aP2a0F¢B4R33& vidlaccording to Claim 7 or 8, in which a fixed bearing
element (112) and a movable bearing element (114) have been provided, whereas
the fixed bearing element (112) has been retained relative to the brake lever (2, 4),
and the movable bearing element (114} is adjustable by the amount (S) to the
fixed bearing element and defines the swivel axis.

10. Wear compensating device according to one of the preceding claims in which a
second adjusting device (200) has been provided



whi ch acts on an actuating arrangenent (16) which
transfers brake spring tension, which is coupled to a
ventilation device (22), and which acts on the brake

l.ever 2, 4), and which is arranged and ' L.
\V@@Qﬁﬂé3ﬁﬁy that it changes the effectivelﬁgﬁggﬁ&?g@ﬁ333

the actuating arrangenent (16) corresponding to wear

of the brake lining (12) and/or the brake body (14)

to the extent that the brake spring tension and an

adj usted ventilation gap renains constant at the

acivhizh iaB@ o2k ABASMRNdrrandbhent Y 16) Wiliah tra@yiae BeekeispAng tension,

deyhich 1@6&@1&'1' % {tfdtRhMelle (21, W 6RichhRt26 HRtirEg: lever

ar a t (16) acts between two brake |l evers (2, 4)
d % £ %ﬁ%& gh:!l@t H &1 éf?eqh@el th
gﬁﬂg d i ol gmg“ oy Va%aif%:ﬁ AR
de"i‘ﬂdé‘g E‘ &% st F‘h e E’ff’ AR APIIE %‘0“ ‘antl an
actdiatechgngietign @%mauxsmysf@a@iﬂ ﬁé%latlﬁ*é’gaff%lgﬁgla?t 6).

t hr ough torS|on of a first spindle el enment (30)

1t oWeenidd campeisetinl sisvived| asceldageie (l12®) .1012n whwh the actuating
c oapmgs@titng 64 exisceetacaotad ngakteo le@emi (B, 149 a@rd bbjch actuating
whiredhgbfent eeoing a piljdisirragedent @8, 1B0@®icie dndsighsd ibyuch a
meaisthaf, dﬁﬁﬁ% B@ké ¥raNGAT), Nk RlceEEadhRiNB fieSice (R103 adjusts the
Zlgffecgloggﬁfﬂﬁ f 1Re ARG SUETRM: ({cofbsdol er@QEWai' ﬂﬁough
ar{oﬁsﬂﬂf %Jggdle a%&&r@@%&s daJ ée‘é@ncf 1&1@6@&6}1

br a evers Into a rcu ar nDtl n of the fi rst

dl e el enent
12"%’%%9%111 Soge iﬁﬁ SOGEED LS 8? 1 ’fé"i‘hgl (g sccond
F exbip Vl&%&@) AGETEnRnTS 2&{@5 HEadhgaiec s
c B%n%%& ¥ i & BOGHE CBPTISY! £ en%Cilzaﬂngrﬁwgwm (16)
{ hieertoompd remjwén@ penekthe g leveoEg). é@tﬁﬂrq@éhﬁf snotion of the first
swipislle mismanied0r odpitarght engagingadae dléracrni 3, 24%i 206, 218)
( 2th@ract bf nwhncdl rhasctheanupiedd dedents (045 2¢8rd to its
position of a brake lever (2), and in which the
1GOWRhi étﬂnﬂeﬁé/a@lhg (12649 adrordiapPRrCXine2. ah WhidOthwoslgiling elements
S e Chl OIR) CAnfhises 2 3Gvel-HidRLRE cbﬁigﬁfghﬁer\(ﬁﬂ) itdivel R&C010)
%fi ? % %‘%gi tH 84 RNEQELHEPLLE BrakBI&RB S )S and in
(2 l%ch ol % (204) has approximately two working sections (214,
216) running together vertically, each of which interacts with the engaging piece
elements (202, 212; 206, 218).




WO 2007/ 131782 PCT/ EP2007/ 004333 22 14. Brake device

(1) having two brake levers (2, 4) which have a wear

conpensating device according to one of the preceding

l.ai . Brake device according to d aj ' A
.W@Mﬁ@ﬂﬁﬁgﬁé brake |l evers (2, 4) have a firge%&ﬁﬁPB@??%ﬁ3

devi ce (100), whereas the first adjusting devices

(100) center the brake Ilevers (2, 4) in their

respective ventil ation posiskion relative to the brake

body (14) at the stop (18). 16. Brake device

bic Bodldi degict 01 )Haaing th3 todkelldvert (2, Whindichtage adydas tompensating

f oHEEcd Sccapplg t8@ne bythepaRedial cRimpri ng el enent (1 126)

couple with the adjusting el enments (102).

15. Brake device according to Claim 14, in which both brake levers (2, 4) have a first
adjusting device (100), whereas the first adjusting devices (100) center the brake
levers (2, 4) in their respective ventilation position relative to the brake body (14)

at the stop (18).

16. Brake device according to Claim 13 or 14, in which the adjusting force is applied
by means of a spring element (126) couple with the adjusting elements (102).



