WO 01/94190 PCT/ SE01/01203 A device for danping pivotal novenents of a
wheel -sup’porti ng pendular armof a notor vehicle TECHNI CAL FI ELD The

present. i NnVeyy hl1de€! ates to a device for danping pivotal pEpseipnbes of a
wheel - supporting pendul ar armof a notor vehicle. The invention rel ates

espe- cially to such a device for both position and speed-dependent danpi ng

of pivo- tal, SER ; - ' rﬂ,@ ‘Fﬁ“‘g éhduigcked not or
vehi cl e. PRT%%&%\RT E‘El_a -plm'gg’?ogélgﬂﬁgésﬂlg?%\??gus y&.g}l@ 0s dpa sp%fngi ng and
danpi ng devi aemfafra mdtorpvehiclei vot al novenents of a wheel - supporting

pendul ar arm of a tracked vehicle, the device conprising a housing with a
cavity for rotatable support of a swing axle of the pendular arm a plate

pack arrange%ﬂ@ﬁgm and com prising a nunber of coaxially

adj oi ni ng, annular di'sk plates, which are alterna- tely torsionally fixed

but axially noveable in the housing or on the swing axle; a first annul ar

pressure disk torsionally, fixed but axjally noveable on the svm'qr%g axl e of
i@x e

t he pendul ar The Bresgnigpventionplates 10 2 dewiss fordammingpivotal srayiments d but

axially noveghl.g i ' r i osi ng
sides wth ?f‘e&lﬁgleﬁpé@gg’%gyggﬁ gfaé%n:@)%rq}oeﬁf c?% e’ﬂ#ﬁin?%ﬁ%oﬁé%!a&%}gesg 'gt e, to
produce an g4llglto Fished@svicefor bbth usRivhling spbéd-&spehdertdatipihof sivene

anot her; and conpres- sion spring unit, designed to exert a conpressive
force on thetabmovementsmiavhesl-supportingpanduler prms efa tragkedmootoyvehiclenent s of
the pendular armare permtted by a torsion bar, to which the pendular arm
I s connected, whilst a position- dependent danping of conpressive springing

nmovenent s of PRIORARIK! ar arm

DE-A-1 961 008 has previously disclosed a springing and damping device for
damping pivotal movements of a wheel-supporting pendular arm of a tracked
vehicle, the device comprising a housing with a cavity for rotatable support of a
swing axle of the pendular arm; a plate pack arranged in the housing and com-
prising a number of coaxially adjoining, annular disk plates, which are alterna-
tely torsionally fixed but axially moveable in the housing or on the swing axle;
a first annular pressure disk torsionally fixed but axially moveable on the swing
axle of the pendular arm; a second annular pressure plate, torsionally fixed but
axially moveable in the housing, the two pressure plates having opposing sides
with members degigned, on rotation of the first pressure ;;late, to produce an
axial movement of the pressure plates in relation to one another; and compres-
sion spring unit, designed to exert a compressive force on the pressure plates
and the disk plates. Springing movements of the pendular arm are permitted by
a torsion bar, to which the pendular arm is connected, whilst a position-
dependent damping of compressive springing movements of the pendular arm
is achieved in that friction disk plates are pressed against one another and
against a brake disk in the housing through the action of the compression spring
unit, when the pressure disks are separated from one another by means of inte-

racting wedge elements in compressive springing of the pendular arm.



is achieved in that friction disk plates are pressed agai nst one anot her
and against a brake disk in the housing through the action of the’ '
conpressi owospvdig  unit, when the pressure di sks are segasgorm2dBr om,one
anot her by neans of inte- racting wedge elenents in conpressive springing
of the pendular arm WO 01/94190. PCT/ SEOL/ 01203 In extreme off-road
driving corndiekirems offroad deieitgasdnitiohs bfa watkedswhivlewith sudlpa sprivg-and danpi ng
system bottom ng easily occurs unless the systemis of ver rigid design,

whi ch has dng aed damspingsystom, bettamaing sagily; opoBvsambess fhe gystemyisiof vay
diti .. ECT Ok.T | ' Is is t
oroduce an TS REvER Wik s ShAERRAeR dciiorth ordfal Wb, ° 1 ©

wheel - suppphéiignpendul ar arnms of a tracked vehicle, which device will
permt both position-dependent and speed-dependent dam ping of the
pendul ar arms in the case of conpressive springing and position dependent

danping in CAS ringing in order to produce a good,
conf ort abl 9@@?‘ gﬁﬁmﬁﬂgﬁ)unct ion both in ordinary driving of the
vehicle on roads and in extrene off-road driving conditions. SCLUTI ON

ACCORDI NG TO THE I NVENTION Wth this object in view the aforenentioned
devi ce accdinlbbjgetaf thérimventianisito prodice arhimproved deviep fon dampingipiveonpri ses an

he- pr bssurl Hpvmbets e FHeBCipportaie neasiar s A TREAFPHARY S hyaraul ¢
a1 g dev g e L B g O R of the
pi st on bet wingof the pendiylararpisdn theaseigf comipressine spningingemdposition- _
dependent damping in the case of extension springing in order to produce a
good, comfortable springing and damping function both in ordinary driving of
" the vehicle on roads and in extreme off-road driving conditions.

SOLUTION ACCORDING TO THE INVENTION

‘With this object in view, the aforementioned device according to the invention
is characterized in that it comprises an axially moveable piston, arranged bet-
ween the compression spring unit and the pressure plates, and a restrictor ele-
ment, which allows a hydraulic pressure medium to flow from one side of the
piston to the other. A damping device is thereby obtained, which due to the
supporting of the piston between the compression spring unit and the pressure
disks is capable of functioning as a hydromechanical damper, which is capable
of braking rapid compression springing tovements of the pendular arm and

preventing bottoming.

Further special features of the damping device according to the invention are
specified in the following dependent claims.



di sks is capabl e of functioning as a hydronechani cal danper, which is
capabl e ‘of braking rapid conpression springing novenents of the pendul ar
armand pr{yEhidsfgd bottom ng. Further special features ofpciridofl®a®s Ng
device according to the invention are specified in the follow ng dependent
claims. 2 WD 01/94190 PCT/ SEOL/ 01203 The invention is described in nore
detai | bel OWrhe tlvenfbfisciseribdl HimdeutaiPlelow ¥l orbibesb deimg I ON OF
THE DRAWNGS Fig.1 1s a side view of a torsion danper according to the

i nvention fotachedmot or vehicl e wheel - supporting pendul ar arm pi vot ed
therein; Fig. 2 is an enlarged cross-section view through the torsion
danper in Fig. 1 omtting the swing axle of the pendular arm Fig. 3 is a
Cross-secti ORRTRH CRIPT m]ﬁi%wjﬁ usi ng of the torsion
danper, show ng a%rﬁgssmerrﬁel??jelif‘ val ve |tt$t herein; Fig. 4 is a
perspective view of a first pressure disk for torsionally fixed noun- ting

on the swing_axle of ,the pendulaf aym Fig. 5 is perspectjve view of an
i nner annul aFigdf agideyiew ﬁ@@@é@m@r B‘P"s‘ﬁémgé? gm‘.)aﬁlppamt@d
nmounting in |9 housing. i I.S.2 perspective view of an
outer annul a&%g%%%%?%}ﬁl pr' grs&gﬂrlg+%f"%%e&é%hd Fig. 7 and 8 are

di agrans respectively show ng position and speed-dependent danpi ng of

springing novenents of_ the pendul ar arm by neans of a device ac-
Fig. 2 is an enlarged cross-section view through the torsion damper in Fig. 1

omitting the swing axle of the pendular arm;

Fig. 3 is a cross-sectional view of an upper part of the housing of the torsion

damper, showing a pressure relief valve fitted therein; -

Fig. 4 is a perspective view of a first pressure disk for torsionally fixed moun-
ting on the swing axle of the pendular arm;

Fig. 5 is a perspective view of an inner annular part of a second pressure disk

for torsionally fixed mounting in the torsion damper housing;

Fig. 6 is a perspective view of an outer annular part of the second pressure disk;

and

Fig. 7 and 8 are diagrams respectively showing position and speed-dependent
damping of springing movements of the pendular arm by means of a device ac-

cording to the present invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 shows a torsion damper according to the invention, generally denoted
by 10, for position and speed-dependent damping of pivotal movements of a
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-cording to the present invention. DETAILED DESCRI PTI ON OF PREFERRED

EMBODI MENTS Figure 1 shows a torsion .danper according to the invention,
general | y wienueesh by 10, for position and speed- depend@cT/SEemp2oag of,

pi votal novements of a 3 WD 01/94190 PCT/ SE01/01203 pendul ar arm 12 about
an axis A. At its free end the pendular arm 12 supports a carrier wheel "14,
freely rot pemhiler ainol? abeot ancaxis B. AAtlits freceermitie pendidararsul? suppotts vel y

agai nst the upper  si f | ower. runni ng el enment . of ndl ess cater-
pillar tra@l?aﬁ'%étw@ﬁ]gﬁﬁa%eﬁg'r& %R@H‘tﬁﬂgﬁ’?ﬁ/@d]@reé‘@&%ég%ﬁ%r 10 has a
hou- sing : %aﬂjs ' rele bl ' Lt ' f a chassis
part of thégrtwrégcﬁ e ggﬁp@ﬁgﬁﬁg&]g&eﬁgﬁu %%(g %1?&1 gﬁtc ﬂlcl:laé'rﬂrglwgiﬁ Edtetd

wheel asupp?ﬂthah-ngclp@wwmn) afrartrackedmotorotehitle. rillsedanger 16ihgsadol- shows in
nore detail, how t he_ t.orsiop _ da r 10 .according tQ the jn- ti [

const r uct e@gﬂﬁemﬁﬁﬁeﬁgdé‘?%%@fyﬁ %?@%P?&GQ‘P?%P&“\L% "Irgln !iavity
18 for the ' { gp% C i ng axl e

j our nal (ng?&gﬁ%%%ﬂéﬁ%gggﬁﬁg%a@gﬂ , \Aﬁ?l%&pﬁ%ﬁ%#’enge% to be

t or si onal | yrmd aeeivdied fn sefiesi on spring (not shown) in the formof a torsion

bar running coaxi- ally with the axis A -A plate pack, conprising a nunber
of coaxially adjoining, annular disk plates 20, 22, is fitted in an

enl arged cwyl| [ ' | ﬁai ]Fi% : H]:;i"@': theery ot her .
di sk pl at eﬂ#ﬂ?%gﬁ%dlvssﬁﬁé %%%%Esﬂéﬁgﬁs%na §jlﬁtalcxe axi al ly noveabl e
on the axl gehtivdi8 dbnshiuctede The hausiag 16 ofithedojond®anser 10thas a ephtraled

connection, whilst the other internediate disk plates 22 are torsio- nally
fixed but esvitt18fortheacspmmadationandiely emns&vp lovegmpmgaxles | i ned

journal (not shown) of the pendular arm 12, which is intended to be torsionally

fixed to a torsion spring (not shown) in the form of a torsion bar running coaxi-

ally with the axis A. A plate pack, comprising a number of coaxially adjoining,
annular disk plates 20, 22, is fitted in an enlarged cylindrical cavity 24 in the
housing 16. In this, every other disk plate of the disk plates 20 is torsionally
fixed but axially moveable on the axle joumal of the peﬂdular arm 12 by means
of a splined connection, whilst the other intermediate disk plates 22 are torsio-

| nally fixed but axially moveable in the housing 16 by way of another splined
connection. At one end the plate pack has a fixed axial stop 26 against the hou-
sing 16 and at its other end an axially moveable stop in the form of a first an-
nular pressure disc 28, which is connected so that it is torsionally fixed but axi-
ally moveable to the shaft journal of the pendular arm by way of a splined con-
nection. A second annular pressure disk 30 is fitted coaxially up against the
first pressure disk 28 and is torsionally fixed but axially moveable in the hou-
sing 16 also by way of a splined connectibn.

As shown in more detail in Figure 4, the first pressure disk 28, on one side fa-
~ cing the second pressure disk 30, has three wedge-shaped cams 32 running in a
circumferential direction, which are designed to interact with three comple-

mentary cams 34, formed on the opposite side of the second pressure disk 30
4



connection. At one end the plate pack has a fixed axial stop 26 against the
hou- sing 16 and at its other end an axially noveable stop in the formof a
first an- ny@pgssure disc 28, which is connected so thairddobsos
torsionally tfixed but axi- ally noveable to the shaft journal of the

pendul ar arm by way of a splined con- nection. A second annul ar pressure
disk 30 is fi CORXI eyt t b 135 s | and is
torsionally f@%?’bﬁ%@%ﬁ‘l@mveaﬁ?ﬁJr%%tllﬂ%hr%&%ﬁ%ﬁ%@g‘% S 1%?vaay of a
spl i ned connesmtihmer.rings30nhwith camns 8% andcmt autér ring F0by theerinigs A0ag30b hat pressure

di sk 28, i de, fagi th d . .disk 30,.h th

wedge- shaped Baiiressintesinsking eresses 36 md 1§ for aeeivine asplericabelemgat 40, are
desi dtoi -\ o t
destaned Lo (iafoinith vl 68 SRTTERAIRA BN AEAE itond SRALER, 10
(Fig. 5). Thigllossaanstid)heseireat th 12latidfd to afe shisther.i n Fi gures 5 and 6,

conprises an inner ring 30a wth cans 34, and an outer ring 30b, the rings
30a, 30b ha- Arewpressien spring pripinthedorm of a paiy of gnnylardislospringsA2e dfwi ng a

spherical el agegt .4 Fl Q.4 420) e W01 Ch e ki 0 . SO that
they are tor #%‘I’If é/)nefélpflgg %’% W‘é"?ﬁ&%ﬁﬁﬁ%ﬁ?ﬁ@%@éﬂgﬁ?ﬁ %ﬁlf‘e%%g{ol on to one
anot her. A cafig fr6é O tHefro@trs disks 28) 30hadloardislai0a2pef theqlapack ar di sk
springs 42, 44, in which one spring 44 is thicker and stiffer than_the

ot her, exert dindeysthemetion of 2 pistap 46 wdhichvis sithated beteren dheiprersrediskgandind on

a1 tuat od bet B LELRAE sat e fonSe A A0 sl isSrebinbl i iibo M 0. 12,
the inner ri %ﬁﬁ@ﬁw]@ﬂﬁ@in%’éﬁ’dﬂsmgmeﬂﬁﬁsioﬁ%haﬁ)é'ﬂﬂéd&bﬁﬁbﬁcﬂﬁsﬂ, 48 in

t he housi ng The piston 46 has a fixed restriction 50, which allows a

hydraul i ¢ medvhich gbows a hydfanbomediun eil)to dlovotheoughdfrorofone isislef the pi-
ston to the other, when the piston 46 is moved axially. The piston 46 also has a

return valve 52, which together with the restriction 50 permits a more rapid
displacement (return movement) of the piston 46 to the left than to the right in
Figure 2, that is to say it permits a greater flow of oil from the lefi-hand side of
the piston to the right in a return movement of the piston 46, assisted by the
compression spring unit 42, 44 in the case of a return movement or extension
springing of the pendular arm by means of the torsion bar. The space to the left
of the piston 46 is further connected to the space to the right of the piston by
way of a chamber 54 in a superstructure 56 of the housing 16. Ducts 58 and 60
connect the respective sides of the piston 46 to the chamber 54. Co-ordinated
with the duct 58 is a pressure relief valve 62 (Fig. 3), which is designed to open
the connection between the chamber 54 and the space to the right of the piston
46 when a predetermined oil pressure in the latter chamber is exceeded, which

occurs in the event of rapid compressive springing of the pendular arm 12.
The damping device according to the invention functions as follows:

When driving a tracked vehicle the pendular arms are compressively sprung to
a different degree and at differing rates depending on the irregularities of the
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ston to the other, when the piston 46 is noved axially.,6 The piston 46 al so
has a return valve 52, which together with the restriction 50 perrnits a
nore rapi awodi/spdtacenent (return novenent) of the pistoRCASEMHNI2Re | ef t
than to the right in Figure 2, that is to say it pernmits a greater flow of
oil fromthe |eft-hand side of the piston to the right in a return ’
noverment ofreund apddhespeed ofthewehielg. by theirase efgristizely slow spmpregsivgi t 42, 44

in the case . t e t, or. | Patey e pendul ar
arm by moagops [EHioh FRNRRER bain) B8 a0 U o sl POTCTTE |
further cowﬁ&%@s,bmi&pméﬁbgméaheof{hshhmeﬁzrahe3nip&mestmsseway of a
chanber 54°in a superstructure 56 of the housi ngf’lG. Ducts 58 and 60

connect t heondprsesne disk30nad the piston 46i avcayrfrong itselL ragainsttheigetionaf

Co-ordinated ,wth.the,dyct, 58 i | i ef I 62 (,Fig. 3),

whi ch i s dg'%‘?‘Bwémsgae‘ﬁ&%&3%@@%%&%35@&@%&&%& %t he

space to tHﬁkrﬂlﬁt%z@fzztdﬁréﬂgggﬁﬂﬂtéﬁﬁmeﬁe&dﬂi;&%ﬁ%gﬁinﬂﬂﬂeﬁ'xbdpreSSUFe in
I C

the latter chanber i's exceedéd, wh occurs in the event of rapid
conpr essi vetop 6 indhelousing Iy sp thad thesgongpressive sphihging sfphapendularce accor di ng

to the inventi,Qn nctions gs foll ows: I Vi a tracked vehicle the
pendul ar amllgﬂ%%%@waéwlgﬁe%%%ﬂ%gﬁ## @J%é‘ﬁ?‘ ‘i?@ﬂ?rﬁsées:;ﬁﬁl at
differin #PeR ' ' < oF & L 4190

hCT/ a0 B0EE i GRRRAIG IR ARG SANIE 4 L@ ngul pasiich feund!

rel ati vel y pedssive sprimging)sofithe peptulargimd 2( imowhich dre wegken disktspringd2ng).,, t he
pendul ar arm 12 rns, t.he first. pressure di sk 28 ich then means of
t he cans S_ESHﬁ%F_eé °ﬁi‘€§"§t§1”t %%@%‘ﬁ%ﬁﬁfnﬂg éﬁf‘é“}@fr\sﬂ;? g@.ﬁ?}’ﬁ% pi ston 46
awnay from ifs fdam?ﬂ?% e t Pigi mﬁn%qurhﬂg. At Bl R1c tHES oftFlowkd, the first
pressure di sk 28 at the same {1nme pressing The

from the right-hand side of the piston 46 to the left-hand side by way of the re-

striction 50, a speed-dependent damping moment being exerted on the pendular

arm 12 in accordance with the lefi-hand sloping curve in Figure 8.

- In extreme off-road driving conditions, in which the pendular arm 12 is made to
perform a rapid compressive springing movement in excess of a predetermined
angular velocity, the pressure relief valve 62 opens due to the oil pressure inc-
rease, thereby allbwing the oil on the right-hand side of the piston 46 also to
flow through the valve 62 to the chamber 54 and the opposite side of the piston
46. An instantaneously dynamic pivotal damping of the pendular arm 12 is the-
reby achieved according to the horizontal curve in Figure 8. In the event of ra-
pid extension springing of the pendular arm 12 the return valve 52 opens, the
oil flowing rapidly back to the right-hand side of the piston 46 by way of the
return valve 52 and the ﬁxed. restriction 50.

It is also possible, without departing from the scope of the present invention, to
locate the valve elements 50 and 52, like the pressure relief valve 62, in the su-
perstructure 56 of the housing 16 rather than in front of the piston 46, making

the valves more easily accessible for inspection and servicing.
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di sk plates 20, 22 operating in oil towards one another and against the
fixed stop 26 in the housing 16, so that the conpressive springing of the
pendul ar ar Ryddi/dasonl 1 Ction danped ever nore strongly the doivsegbgaizashe arm
conpresses, as shown in the graph in Figure 7. After passing a specific
angul ar position (com pressive springing) of the pendular arm 12, in which
the weaker dOs#ing thedodBle action bftelnipingddvica wlthstanc ahﬂdyﬁamfcf(po- di sk
spring 44 is activated, a e¢han to the_ stee |ng curve.in Figure 7
then occur ri sifjon and speed §EWEn@mﬁkﬂ%mmmgpﬁm§pew5 QPbWPnﬂﬁﬁ%V%lde of the

iston 46 to_the.left speed
8ependent daﬂﬁnr%n Lwﬁ}?%el%g)e%%#%ﬁ%{%&? réingflnlﬁ%gviéjdn P

accor dance Wedhifdrbgnd 8dd cliveatsleristied arrdbbiatnadinl the Weltivleowith a rbduesd figke
of f-road driving conditions, in which the pendular arm12 is made to

per form a r apfptinsnipgds fwﬂmmgﬁuﬁgmﬁgnﬁﬂ#@nent in excess of a predeternined
angul ar velocity,. the pressure relief valve 62 opens due to the oi
pressure inc: rease, thereby allowing the oil on the right-hand side of the
piston 46 also to flow through the valve 62 to the chanber 54 and the
opposite side of the piston 46. An instantaneously dynam c pivotal danping
of the pendular arm 12 is the- reby achieved according to the horizontal
curve in Figure 8. In the event of ra- pid extension springing of the
pendul ar arm 12 the return valve 52 opens, the oil flowing rapidly back to
the right-hand side of the piston 46 by way of the return valve 52 and the
fixed restriction 50. It is also possible, wthout departing fromthe scope
of the present invention, to |ocate the valve elenments 50 and 52, |ike the
pressure relief valve 62, in the su- perstructure 56 of the housing 16
rather than in front of the piston 46, nmaking the valves nore easily
accessi ble for inspection and servi cing.




6 WO 01/94190 PCT/ SEOL/ 01203 Owing to the double action of the danping
device with static and dynamic (po- sition and speed-dependent) danpi ng of
t he pendulwi0 ou9419012 i n conpressive springing and posit POH/SEamezdent |
danping in extension springing, inmproved confort and ride characteristics
are obtained in the vehicle with a reduced risk of bottoming in the spring
suspensi on system 7 WO 01/94190 PCFIadMB01203 CLAIMS 1. A device for
danpi ng pivotal novenents of a wheel -supporting pendular arm (12) of a

not or vehicle, the device conprising a housing (16) with a cavity for
rotatabl e aumqeﬁceioﬁamﬁhcsjgpﬁzﬁaem@%ﬁamsbedvheel-axppaﬁiﬁg( nlag pl ate pack
arranged in the housing and conprising a nunber of coaxially ad- joining,
annul ar di stm 1tefa moipr velivle, theidevice cemprisiagnat el y torsional ly fixed but
axi al Iy noveahl.e in.t hausj n r_.on the swn xle . respectively; a
first annuﬁipuﬁpgggﬂrvgl%?gﬁ“t"z@f?"]t%]?@i%qrﬁ9&’f%%oﬁk?ﬁ# “moveabl e on
the sw nglﬁ%}ﬁ(@%t he pendul ar arm a second annul ar pressure plate (30),
torsionally fixed but axially noveable in the housing (16), the two

pressure phgplae patdsarragpd inthehgusipg and comptising amurbenefitnaxullyad- 34)
designed, on rotation of the fi ressure, pla 28 o.prQaduce an axi al
nove- nent J?}?mﬁh%“"b‘?aé'éﬁmgatﬁf Qd(’azﬁk’ %@“‘ﬁ%‘ﬁf 4"%"?&?%{‘:11“8% T WMot her; and
axially moveable in the housing (16) or on the swing axle respectively;
a first annular pressure disk (28), torsionally fixed but axially moveable on the

swing axle of the pendular arm; _

a second annular pressure plate (30), torsionally fixed but axially moveable in
the housing (16), '

the two pressure plates (28, 30) having opposing sides with members (32, 34)
designed, on rotation of the first pressure plate (28), to produce an axial move-
ment of the pressure plates (28, 30) in relation to one another; and

a compression spring unit (42, 44), designed to exert a compressive force on the
pressure plates and the disk plates,

characterized by an axially moveable piston (46), arranged between the com-
pression spring unit (42, 44) and the pressure plates (28, 30), and a restrictor
element (50, 62), which allows a hydraulic pressure medium to flow from one
side of the piston (46) to the other. '

2. The device according to Claim 1, characterized in that the restrictor ele-
ment comprises a first restriction (50) in the piston (46).

3. The device according to Claim 2, characterized in that the first restriction
(50) has a fixed passage area.

4. The device according to any of Claims 1 to 3, characterized in that the re-

strictor element comprises a second restriction in the form of a pressure relief

8 I —

R L



a conpression spring unit (42, 44), designed to exert a conpressive force
on the pressure plates and the disk plates, characterized by an axially

nmoveabl e pi st@M/dadsd) » arranged between the com pression Syfidigbing (42,
44) and the pressure plates (28, 30), and a restrictor elenent (50, 62),

which allows a hydraulic pressure nmediumto flow fromone side of the

PI St o0 (46) SebTeaPinTES horking 16) dSHE6R BAMRA BRISBICRIA meahg oct or | zed

in that the restri - 1 es a first restriction (50) in the
pi ston (46) . t@flowHeor ene silead dns piston (46) fachmgrthe corofmession epingunit (42, hat t he

Lo any of Ol Atk the oais stipiod ecpision fhiing A pratscrsieleios (26 AN SEGR o) ervont

. K . X : 8
CoTh11131 01 PRt ekbecef i Bl MeER bRaRTEnd )
t he housi ng fudmtionebside eflthepistbh.ow a hydraulic pressure nmedium to flow

fromone side of the piston (46) facing the conpression spring unit (42,
44) to the other side of the piston facing the pressure plates (28, 30)

when a r edet ) . i LNyt di um on the
first afgre- ghe%%ﬁ’g%foa{sﬁ%@ﬂ tot%@%& ?4’1“%?‘8‘%%%%“@%%%?‘3 ng to any
of daims 1 walvé (ST atagbe il thepidyn M6)¢h bider to flcilitate adbtua flaRosft i n the

piston (46) in order to facilitate a return flow of pressure nediumfrom

the side of Pressyemestiumfrom the side of the pigten Ficingthe pragsurgplates (28, 30)
| to that side thereof facing the compression spring unit (42, 44)

6. The device according to any of Claims 1 to 5, characterized in that the
spring unit (42, 44) has a progressive spring characteristic.

7. The device according to Claim 6, characterized in that the spring unit
comprises annular disk spring elements (42, 44) of different thickness.

8. The device according to any of Claims 1 to 7, characterized in that the se-
cond pressure disk (30) comprises an outer ring (30b), which is torsionally fix-
ed to the housing (16), and an inner ring (30a), which is connected so that it is
torsionally fixed but axially moveable to the outer ring (30b) by way of spheri-
cal elements (40), spaced in a circumferential direction and supported in axial,
complementary grooves (36, 38) in the outer and inner ring (30b and 30a).

9. The device according to Claim 8, characterized in that the members for
producing an axial movement of the first and second pressure plates relative to
one another consist of complementary, wedge-shaped cam elements (32, 34) on

the opposing sides of the pressure plates (28, 30).

I —————
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to that side thereof facing the conpression spring unit (42, 44) 6- The
devi ce according to any of Clains 1 to 5, characterized in that the spring
unit (42woMpstb@s a progressive spring .characteristic.PCI/SEdtim2ebevi ce
according to Claim6, characterized in that the spring unit conprises
~annul ar disk spring elenments (42, 44) of different thickness. 8. The device
accordi ngldﬁ.tn;a(ﬂwi?é aé¢doadinig td Cladm D, chharcmgiingl)iaﬁtheiﬂmtﬁhgeaeu)- c_olrrld f
pressure dis 30), conprises_ an outer ring (30b), ichis torsionally fix-
ed to theofifbesgcegd prassure plate isprpyided withthe %%@Wfis#@ﬁﬂicgm&é%

it is tgﬁg&&g@ily fixed but axially noveable to the outer ring (30b) by
way of s (Ao el ements (40), spaced in a circunferential direction and
supported in axial, conplenentary grooves (36, 38) in the outer and inner
ring (30b and 30a). 9. The device according to Claim8, characterized in
that the menbers for producing an axial novenent of the first and second
pressure plates relative to one another consist of conplenentary,

wedge- shaped cam el enents (32, 34) on the opposing sides of the pressure
plates (28, 30). Il "l 91 LIl I~1 11~ CLI ™ 1 1 S W 01/94190 --
PCT/ SEOL/ 01203 10. The device according to Caim9, characterized in that
the inner ring (30a) of the second pressure plate is provided with the
sai d wedge-shaped-camele- nent (34) | 11O 21222001 Flhijg b 2000 10 el 10

KR O 00 0

10

nected so that



