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1 DAMPI NG DEVI CE W TH POWNER- ASSI STED DECELERATI ON AND
USE THERECF FOR THE DAMPI NG OF THE RETRACTABLE

STEERI NG COLUW OF A MOTOR VEHI CLE The present

invention relates to a danplng device with

power - assi sted 5 deceleration,! for use in the field

of the hydraulic shock absorbers. The hydraulic shock

abs QrAEPINGrREEHTE Wiig PONAORWA SHIS SRDJORCEBERATFOMNSND USE

el Epo el B ERP i W BUACTARY SPifpip coLumn

for a given design andpopigZgi@®foRheERIAGK absorber, the
| evel of deceleration varies according to the mass of

sai d offjhecpreserd vkntiers ralatssr 8 rig davipings demesp@bd peyver-assisted
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i mpl enEmE alijdesulef slﬁjéﬁhatﬂ:oﬂﬁf@ﬁf@eﬂw Gl-knbRirS ailowt &itrolling the
case, not restrictively, in the field of the

elevBinera, an; mepasted; abgest Ithrghgh causing @ Rgarly aenstan [dgeqleration of the
a S a t t

oL I 7 (EPUTE 0 e SR 508, STHSci R BEC e evel of

ols¢eterhtor Oaridshacordling er thenmhfseofGMtob;eﬁ:t asoaell as accordmg to its

accident. In order to inprove the driver's safety, the

céPeedrPéH?}P%ét urers have p03| tioned an infl atabl e bag

or "ai ipdy tinQdived, AR fht titut

acci demePedling BB eld B S A Sy e R Spre can consitte o

b &imiefen tltdlmpetdsmanatvdmeceﬂsueinaidampingcﬂlevwer 20 Sorre car

manuf a urer are |ncrea31n ly pro

Col i I §45%. B8 TpRme iy Bt MU S SPVaEs o Mg ant-coltision
t@?stérhﬂ%apﬁuﬂdﬂ?g hiPRstely Em{%a@ls hdiaginkicerinng. a | ar ger

novi ng di stance for the driver. In order to confer a

r eal efiideedi tamdsgwndhaththe stesniogptheel is a irgumadzsg avbytacle for the

r the coll a se of the. ring col.u

2 et o R L o Qe A S Rl S Fisafo. the car
dmaylafacﬁirém lﬁaﬂ@ posdiibigt at hflatdbebagor Whie Bhg"\/d:a@ablbelrﬁth’e event of
25 ba This force all ows managi ng the decel erati on

t Heon |a§@ﬂ31“tth%%ﬁﬁld@@ﬁ1ﬂlii4)lﬂtﬁifﬁ@la‘m%ltS@%E@F"@?IMheoﬂeer'l‘ﬁ]i“‘sel and the
d%, 5§rat|on shoul d not be too strong, in order not to

be serlously traunmatizing, but neither should it be

t 00 sl @omef @ nidh@fadtirserard ﬁlctdﬁellﬂgljoprovﬁlhrtg/\s slteelm\'lg]dolumn likely to
enough. and .undergoes a vi gl ent t;nﬁa(:t at the end

t e partially widhdsavah tswads ahhie oot the mpgst dBys alipwing Dhrceing a larger

moving distance for the driver. In order to confer a real effectiveness to this concept, it

is necessary for the collapse of the steering column to occur with a controlled force,
which force is generated by the driver striking against the steering wheel via the air
bag. This force allows managing the deceleration of the person through controlling his
deceleration.

This deceleration should not be too strong, in order not to be seriously
traumatizing, but neither should it be too slow, for the driver is then not "slowed down"
enough and undergoes a violent impact at the end of the travel distance of the steering
column.

The level of deceleration achieved during the collapse of the steering column is

an essential parameter for controlling the non-lethality in the event of a car accident.
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The | evel of decel eration achieved during the coll apse

of the steering colum is an essential paraneter for
controlling the non-lethality in the event of a car

accident. 2 The car manufacturers are manufacturing
steering colums which use shoék absorbers such as

t hose nenti oned above, allow ng adapting the dynam cs

of t he The el mmnafacturers tareranayfifacheingcseetan: coliunhs avhich use shock

trolled f wh ti th
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rel at ed the mass of the individual strlklngthe
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i mpact, espective of the mass and the speed of the

| rtﬁad‘tanm:gem bl;>3e girpviding whidefmpinigndsyice ow1t11 Spower-assisted deceleration
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danpi ng device wi th power-assisted deceleration, for

usestiiciivehe 4 ipettecubir appdichalr anlthe paveEicontelophdhe dyngmics of a
rising a sealed body filled with
rﬂyggw%xg?ﬁﬁﬁdpﬂF%nmhlch i s mounted a piston 20

i nt egr ccWidiky ator QHe Cap@blién, Ofhdedangpin®V deviaxi withy powbr-asmsted
of said bod said rod and said body being_ arrange
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enment whi ch nmove axi al i nsi de sai'd
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! Rt B B GSTEH el PV ORI HBER Ty 10 B¢ rifhsed from

els@at dLambEE RE - onSthk Gt tARd cart bieARAt whRhNGn dfstOnaslly inside said
capabl e of bei'ng subjected to the initial
body and which is designed capable of forming a check valve for closing said flow

(

means when pushed back in the direction opposite to that of the impact by elastic
means, said movable element being designed capable of being subjected to the initial
speed of said impact, so that its displacement depends on its mass and on the
compressive strength of said elastic means.

In use, the impact results into the displacement of the piston inside the body and

the compression of the hydraulic fluid in the compression chamber, the initial speed of
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speed of said inpact, so that its displacenent depends

on its mass and on the 30 conpressive strength of

said elastic nmeans. In use, the inpact results into

t he di spl acenment of the piston_inside the body and

t he conpression of the hydraulﬁc fluid in the

conpressi on chanber, the initial speed of 3 the _

i thsaigepactisadlsmpceumuiniskicdtte dhe elemiet Mrmmena cheskialwg and, since the
c k val ve and,. si,nc he .latter. is connected to.the .
05" oS PeRB e e Sal ey Whicheg ' e SRERC Miipt iy B, during
dgeall@bndd, WontiE@Nitd Aisplabérferliif PhaaRBRIdY dMhé M@pact by compressing
direction of the inpact by conpressing  said eFastic .
médidsclastigdneangsand thyg alom dflopueutorl thachambprpdihis iy gresults into
f syl ks ' [ i

(oM bEDh Yy fhef EEUAEL ) HEAR B ARk, Y o,

oper at iThe @ferdtiva ofithel dgnpieyi deeic@camordiingg td ohd evention is thus in

invention is thus in lation wth the novenent of
t FESROTLERn JB POYemARICH o slrrbrte ‘f?eid‘@i‘Fglsm_B‘ﬁ?‘?e‘H iepffils only on the
Mae3s Of the RRe kA HR HE cafifebdife GRABICTShY Bastid RO

of the elastic means. According to an additional _
f eat ur dcobrdimpetodavidditiaat fatlira gf the devieianemdingdn the meention, the

10. pi st.an delipits in the body t chanber s first .
cireadiet u ey Shapbelundirs’ SEPE L Spptshdor the fuid,
f @hd aQkdREtdnR ot RlcbNAY BielHyardulibifkhic 5thing fForPRAid&irst chamber and
first chanber and proceeding froman escape provided

f procgeding &omeanegscayfe ravidepiartapthe 19vad opsid pistan. ty  of
escapi at _the.level of.the piston allows,.duri It o
oo SN s 5 T O Ui A S

daoplaemtntOn coR@io@ neidy tarisemy daddl@mticd, befage thkSntervention of the
novabl e el enent form ng_a check val ve. According to

afytvable charasnt forrung f ebgclira@lvef t he device according to

t he iny ' j [ - - .
B T —
C hisnbarsvarse diteetstsi afghe pottivm off the Godpviiéh télémits the compression

di spl acenent of the piston during the conpression of |
séﬁ%ﬁn‘&?’fa&%@ﬁ?fe%n%& g?“dﬁ“ﬁif“% Oafﬁg? Hesplageraeit %tﬁéf" piston during the

f%@ihgfésieﬁo%%ﬁdg@gf#&% according to the invention, the

novabl e el enent mng a check val ve has an annular _
or si mAcaordsimpoanotiedaddtionl fasde ofithe device atarding & the invention,

wi.th a globally tubul ar shape ywhich includes the. means .

£ 61?6 mpﬂgl?lﬁfgeﬂ% tifemfupgiadc g fxia Xk lb‘rﬁt ano.imlt or. similar ghape, and is

C PUFHRASHOBr FRGARRAM w8 dballly Suifaieshape iwhith inBhieered means for

to cone into contact with a portion of the body which _

f dhenbydrivelics 8atd tf flewi eit afShe lveniprassion echambern radie e itoedges being

?E@El?(ﬁe\rc/l etﬁg:?){éntﬁl i?l%a(l,onftaec?twliltrhea l%rtitorq Bf %evf)&(ﬁf SR rfgll'n%]sgthte Qeat of said
check valve.

According to another additional feature of the device according to the invention,
the edge of the movable element forming a check valve, intended to come into contact
with the seat, has on its face opposite that which seals the flow means, a chamfer
conferring to said edge a whistle-like profile.

According to another additional feature of the device according to the invention,
the means for the fluid to flow out of the compression chamber are associated with

means allowing transferring the fluid flown out into the second chamber.
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t he edge of the novable element formng a check val ve,
intended to cone into contact wth the seat, has on

its face opposite that which seals the flow neans, a

chanfer conferring to said edge a whistle-Ilike

profile. 30 According to anothér additional feature of

the device according to the invention, the neans for

t he f| Jicdotding tpwnather pértichler copdioswit of thhalewise amcerding to the

assocj.at Wit h ans_.allowi ng.transferring the ftluid

" PRt e Plebm Rt ee APt B Kot el et iré arranged
anpihbeévePsf thi pithéi, enbodi nent of the device according

to the invention, the nmeans for the fluid to flow out .
of t he Asenisingsti partipilatbanbediment efthe devicaecoprhing o,/ @ invention,
of, t.h [ 0., A ing t t LG [

¢ SRS B s RERTEY 8 dnFe R Aauep R BBk e level
f of tHeltddly) uid to flow out of the conpression chanber

are arranged at the level of the body. The device

accor diThg @wq%écqwﬂzémtpowevmwmmwyﬁﬁé@é&%@ﬁ%ﬂﬂﬁh}’n@d’ but non-

b o L _ i . : : .
(PERRRREY. EphfcElar duleady REHEI O mEREKE B of e dumping of
r atretectbld gesirearolingn obh nmtorofehzlenot or vehicle. 10 To

this end, accarding.to the.invention he body .is .

i nt egr d1° WSt ¥y AEOPEPE foiiedrvenfine F befy fymireial ffith the portion of
MR dolly e 7RG G 1e SRt 8¢ ety the SeRBR dhli€hd R ik Sntegral with the
integral "with the vehicle, so that the displacenent

ofvelsiaied spothabltlee disptacementaoaf ssidsmiodalrle dparigothbeauses said rod to be

extract from,ssaid body, and the. coppressi.oqn b he .
o ERfrBe g 32445 e 2B e BRI Y B i & gfpdcpompression
CaRahb&, wIAEE & @ésithel @Qapdiie, PRSI0 Qhe HORLIGDYAMHeEMovable element
el ement 15 with respect to the flow nmeans, of allow ng

a Withggspstet teythe Howiracampafellowingd flewiod hydraylic flygeout of said body.
advant S e f f e ' > Mple} . .
e RS AL GeP bt oo REoRRPLCl Al hion wi
desssmhtiean fronh ilehfoiRhehs de@riptien abvhrthefbrdt@thangitached drawing,
whi ch represents several non-restrictive enbodi nents

ofvhighssprepents pry el napresidivambhgdinygmts ofsagigr e 1
repr esqg{&_ﬁtagﬁm,{n& and | ongi t udi nal
a

cross-section VI ew a first enbodi ment of a
danpi ng fbew tecpaesehtsposkematisarsl ledgitelied] erast-isertional view of a first

according to the invention., - figure 2 represents a ..
S CHERRITTEA Sk TERRINE V1RSI Wilh SOUCLRRSISShafeolaralmofecpiing to the
samknfsyi ce in operation at the time of an inpact.

- figure 2 represents a schematic and longitudinal cross-sectional view of the
same device in operation at the time of an impact.

- figure 3 represents a schematic and longitudinal cross-sectional view of a
variant of this same device.

- figures 4a and 4b represent schematic views of a portion of another variant of
the same device.

- figure 5 represents a schematic and longitudinal cross-sectional view of a

second embodiment of the same device.
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25 - figure 3 represents a schematic and | ongi tudi na
cross-sectional view of a variant of this sane

device. - figures 4a and 4b represent schematic views

of a portion of another variant. of the same device. -
figure 5 represents a schemati ¢ and | ongi t udi nal
cross-sectional view of a 30 second enbodi ment of the
same deigses 6 epresehtseploagBudingrasswsrrestienal yisyl elud el embodiment
cr -sectional view of..a | rd L t t .
001185 355 e, il B Godl) BE o RN ERE Y i, REroS R stcerng
r ebluagi abl e steering colum. - figures 7a, 7b and 7c
represent schematic and | ongitudinal ,cross-sectjonal .

5 views #guresda.s AhEngd el wwareaentgichesatis ang Hergiwdypl jcpass-sectional
0 {] - ef errd [ 2, one can

SR iR oM R Ll e Qe BpekaE, . Wt

power - a8kdérs teferrigctel Bgares dnamt Gpode rogn tsee tahfirst embodiment 1 of a

invention. It includes a bul ar . bod 0 closed at.its
t WBMBHEIeRiFerid qugﬁﬁgaé%lstfé dgripration ackpidhg e Fgnion.

hydr auly feflddd 9 tibulasbadhicho &Rk 3isNSofendd BY! (80 AASKE11 and 12,
13 of reduced 10 transverse dinensions so as to

cfidlat ewith pehydrindicallusipBc end 4vhidth eomtaitls 2ofubulkee jackst|1dr of reduced
jacket 13.are.fornmed so as to ahlon/a cg&nunication of
CTELTPEFT OF of the

t ubul arrh-aaHebf hd tutMiGhekeP 13 LREfOBMEEsPhs toldMw 4 BdtMunication of
11, occurs through radial holes 15. Through the body

1 Oheapérihesal pparsdd with g intesiar ahtheubwaciagkridd, whishsewthe side of
2 5 capable of |onaitudinaldy evolving in the

t %ﬁ%ﬂigfgeﬁgtﬁ‘&urﬁ oa‘llg’gg?%uﬁbd?sol%{he di spl acenent of

t he r odhioughhthe PMody Qb BAaltli pase&sSa tdib2 tombwhigh i alikgled IBpiston 20
into two chanbers, a conpression chanber or first

clsapable ofg lengipdmaly gevadyinghg rthanybuler iasket {heagrordiag to the

15: ) n i .
Do SE SR 270l ARG R ity PREA 12 o ovo
nehadbébad cdmhgrebsicrechanetiet ol Srsofcharhisert Ibbarl the sjdeodfehe fidnge 11 and
I S, not cgl i ndrical, but, evoluti Onali%fo i.e. its . Iv visible i
dithrBeles 1psarfet seaaf hambetnbhph fcPthF§ide. TpgRe RAgHG il visible in
flipae, 11, so as to create a narrowi ng. This narrow ng
generates a hydraulic fluid escape between the piston

20 and It skouldl be bBtedethetpee whosevdll A& ofathe fubular jacket 13 is not

d%g:/fix? Sciaﬂ%u?gvolatrilgn i,Sl.teF)l s &naePeFr)rlso ggcrr]gassmtgt] ﬁnef:a!rlayn(%%o},]tbwards the
flange 11, so as to create a narrowing. This narrowing generates a hydraulic fluid
escape between the piston 20 and the wall 18, escape whose flow rate is decreasing as
the piston 20 approaches the flange 11.

Furthermore, the holes 15 are sealed by a sealing system comprising an annular
element 3 which forms a check valve, inserted into the tubular jacket 13 on which it is
slideably guided, pushed back against the flange 11 forming a seat, by a spring 30 also
inserted onto the jacket tubular 13 and clamped onto the latter. The spring 30 is pre-
stressed so that, in resting position, the annular element 3 closes the holes 15 and

prevents any flow from the first chamber 16 into the peripheral space 14.
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25 Furthernore, the holes 15 are sealed by a sealing

system conprising an annular elenent 3 which forns a

check valve, inserted into the tubular jacket 13 on

which it is slideably guided, pushed back against the
flange 11 form ng a seat, by a“spring 30 al so

inserted onto the jacket tubular 13 and cl anped onto .

t he | atWish refgteace pr pagicglor s ﬁgrn@ 2, gmeexsn exge dkptirpd 2 1sjplaced into
resting. position, the apnl the

napa s B SGemsarCannits the BpEPLis opisg R it impact 1, or is
C haggrar wikb ah Bbject WERICR &, iphie a;hbﬁ:@ta@ € s infpaciV t h

reference in particular to figure 2, one can see th

rod 2 iUdsr Heennagk b the Q?%ﬂa@ raqyss 98tthe redigpand thys, relatwely, the
}Mﬁtsjécglr %#1&0@9%% l‘ilQ tl%b?llﬁ'{j?é\}&%f: gﬁ%o af t@gmjng}%@sq LII‘B]dfe!lgl%ng]uld F in the
t dirgtehsmberplacc The Hﬁndewm,gmmwapz&cbrd]ng tohtee bedative ifflsentbvesf the piston
on .the and thus, rel vely, the i ston .20

70 4815 the ik cbaBhsale: Jt%&x@éflﬁﬂ hmstdhaélowobeewﬁw WEPiipy20 and the
hyehiiag, ifusith Whedse itk }’JIIB%urJ il Bt ARG ber 5 anld)Gence, to slow down
narrowm ng al lows, according to the relative Insertion
otthetmeplpqememnofme body @. t he first chanber 16, to

gr adua en the ton

t the f
e | 16 g deEletagion e b SuREIRET G RaLgHB eleRPha gy & Sheck valve
chaglee ola%araﬂnulaﬁi?_@get 130h B LMD RSN tﬁeh@rﬂgw ghe MdMlacement of

of the body 2 hi s decel erati on can be sufficient
t thec glggent ﬂefoemamemtchgch‘ galve mgsudts dhtsc iievbﬁwtmg dherdoles 15, thus

oAb MR P55 £33 SO SSFTA s PRIy o e

V@bddiad rehambe:s 17, Bh d]@a &J@ﬁlt lof Gl pragsutd Eropoinethe Host dhatber 16 and a
al l owi.ng the hydraullc fluid F to pass into the

afeflmcten ebhhe deaederaiient hereby into the second chamber
17, Wi by s%!é&udél%%%f o(iec le I%ﬁ%g{l C{&ﬁ)&l hﬁ%léﬂtrtﬁg sealing of the
) e dece

chanber |on eratio
Thbks rlédhlyctht elkneht 3 Iﬁﬁnﬂﬂgrelchecﬁtvadme @&&mﬂeaeatemﬂnmk:teassln pressure
sufficjient, the sealing of the ho]e y the

el therirstehagbey Hyand, trEcan ipgregse inygee FFaE?%éi‘fl%§° SR
| NCr eagel din REEFIHNE o k:ﬁuBH‘i—’s édnaﬁfone@ ﬁmmaéerﬂaﬁ of the element 3

thus, an increase in deceleration, so on. One can
s é@mmga chbek ovples, af fhermass of dredliattércin éd abgi itt in@nanotaed iy the spring

of, .the elenment 3 O.,formn eck va if the

2R WE Fiareg K e graisan] of S plmtL s hegpepig diretion can
SRBE D nlPehdePd AbclerBidr Sitd €A%d Righé? thid e II@M%f&ﬁBt of

the element 3 in the opening direction can occur only

under dt shewdd be awtednthet advarddgeeudiy.gihe routdranest edgeryfivhe element 3

b A, P o SRty Pormin s
Vahy &utwiiB) qec;hahﬂelcmeoﬂf&tr@lgqo atvAatteMikd ptdfige, fAlloRGe: to create a
1%1nfgglrarmprr:a%su?re ?oeszsﬂwhwh favors the closing of the element 3 forming a check valve.

Furthermore, it should be noted that the shape of the holes 15 is very important,
since it can contribute to a modification of the flow characteristics and thus of the

power-control. Indeed, during its movement in the direction of opening, the element 3

forming a check valve gradually opens the holes 15 and, according to the shape of the

latter, the increase in flow rate is more or less progressive. Moreover, the element 3

forming a check valve opens the holes 15 starting with the portion part of the latter, and
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25 has, outwardly, a chanfer 31 conferring it a

whistle-like profile, allowing to create a singul ar

pressure | oss, which favors the closing of the el ement

3 formng a check valve. Furthernore, it should be

noted that the shape of the hol'es 15 is very

inmportant, since it can contribute to a nodification

othet thep¢ Dﬁthedhténranﬂeqmcga thednitiabiflew wateoT hysh the increase in flow rate is

ARYERe SERL e pieRe ore Ry ey BRUGAT B e b e

val ve ghactmatdeyofogenﬁlaphe;f hht e®lek Scannthus atieoor thigntitih® the power-
the shape of the latter, the increase in flowrate is
n6Prdr | ess progressive. Moreover, the el ement 3

o Ry R0 LU 155 oSSk o

tﬂewbatt@nenmﬁ@manuhsuﬂhﬁumndyﬂ&hmhhhmgealbandhmsheuMHMrﬁmka
increase in flowrate js. not when t he haol es

g i PorRiPEH Pase Harfhe Fatpal gioash G i Sompiab o Gpegaber 16, the
Ofro& bearﬁhﬁspﬁlsﬁfn ﬁ@ethg%ﬁélmc Rnlhts RHhAY 4 %Héﬂkatrdlﬂéi and the pre-

t he power- control. 5 Wien referring now to figure 3,
onessahssae n exenplary construction of the device

1. One.rec i,ze t ubul.ar d fl e

and 1218 FRAPR AT somsrutteRt ety RissisePropeB b fanke 1, which
S RAgBodidted WAt 4 galdalg fel B Abwihf e 68PPIRTSH Qovehaniee distance,
16, the rod 2 and its piston 20, the annul ar el enent

3 ap@ryhiely isaarcanged agansgtethe Aflange Hé pnehe dance sifled Iy Hip ggample, the

oaoub itdheb I RorPRE L BE St BRovdel T Tmpaf D 12, and the

Wlphlhl 130g8 ikl a6 theldd fl thewibeg oﬁ thecside ;aftﬁeeﬂzmge 12 It should be
over a |large distance, and which is arranged again
t Beted|thatgedvantagequsbiEheraitarrogrierd betvreen e flasesni @d ttlﬁémd of the

bl @4 d %tﬁgg%g eﬁ?@bg@@ % hs i £1G @ta}tllgﬁci seal 112 of the

bet ween 't the par t
| filaegd Elj mntdmtdtpromndt}msfsehhlem: ube on the side of the
fl ange

shoul be 15 noted that, advantage o
there ils Slﬁﬁ"é‘gubﬁe]&o te) dhate & V@F?@e?‘tsié‘t %‘ 1@3%8‘”?% lglf ?ﬂvfls into the
Ofpettlﬂ?eralt éf)??% ilf‘rou(rhéi‘e RS A G aURY ﬂ%lijleaiElrf%%ﬂ"le%&?ed to high pressure

hydraul I c F to reacth the seal 112 of t | ange
1treated borpison £0 dpriog thetimphétstheealso dpplics 1ot thskeallld2 be

not ed t dvanta the ssa eway 111

ot ot LR R RE AAY 8 S i AHAP o RHAHYG P JUp e manufacturing
f logitkk HeviSe BERHIng UBItRE 18&ntioh, ir@hinPpLE&UEECas Addards the element 3
creat ed bg pi ston 20 dur|ngthe i npact, this also

appmieg acheakralee tie tatiglar jogkest 13 @ndatheu radiaHanles B-f i gur es
42,209 s AL R TR AR g e
ashitla@as, dﬁ'hichecrehteﬂ\%ntshcﬁﬂder 130 aimed at forming the seat and, thus, at
receiving the end 32 of the element 3 when the latter is brought back by the spring 30.
It should be noted that the device shown in figure 3 is made according to this
mode of construction.
On the other hand, the jacket 13 peripherally includes, on the side of evolving
of the movable element 3, a groove 131 on the bottom of which are provided for the

holes 13, and one wall of which coincides with the shoulder 130.
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form ng a check valve, the tubular jacket 13 and the

radi al holes 15. On the one hand, the jacket 13 has a
difference in level, actually a difference in 25

t hi ckness, which creates a shoglder 130 ai ned at

form ng the seat and, thus, at® receiving the end 32

of the element 3 when the latter is brought back b

t he spihisgadstrudtionsidantazdoesinallowstreato titet e floveof the fluid F to

EWV\@]FIE}SFF SE%H %\0%?%25 gsfa%%r ﬁ%ﬁ éj k4! g!ﬂ %g£ RYg tﬁ}g%jl? pgnphery in the

PeFdce hesalidd béthekn dSsho@mtet N80 shd ﬁquéndeF/ZD b¥ tH¥geler@bntof during the
t he novabl e el enent 3, a groove 131 on the bottom of

wHisplcementinf dhe leer, povantiveseemil fgira8b. and one wal | of
whi ch ¢@i ncj de h oyl der 13
constr E‘Q}h PRI ngnrﬁogfg{eooglg‘ﬁlj% %I %\Nsalln%te ! secﬁﬂ& %mboﬁlment 4 of the

f devic@bedonding Itolithe mventidrhdn dhigrett@idimént} tenthaoy &Sth’bSone shown in
S|nce it can be carrjed out over the full periph

fgures dond Hvberedle clsatchi Ermitea shes wye it Fotedg pgody 10, one
e I ng the displacenent of
EQ1$%§ £l{a§§ﬁggﬁﬁg%”§% ﬁ&#h figure 4b. 5 Wen _ .
r ef er r Thip embedimciti 4comeprises arbedy @0 fiked witlskpdyadic fluid F, in which

enbodi nrent 4 of th devi ce ac or di
RFOAIVBIE rotind PG hBb i RBR RO AapigioRcrt Haichflivides the inner

showa oﬂhe ﬂddwmﬁtola ﬁ‘t@ﬁcl?anﬂé?ﬂ?aﬁd‘ﬁs&bﬁ%ﬂimﬁé?r@ ng a
check valve i's fitted on the body 10, one can see

t hat i fTheadnndrewdll t43eof tiw hasky ﬁuastthm levehio§ ﬂ&mﬁtfduqliewbemm has a

rises a bhody 40 filled draulic [
WP el g 1 Fesepeso byt bfipuht etiop OF the piscon
wisph a pi ston 50 which divides the inner space of the
body 40 into a first chanmber 41 and a second_chanb

42. " Thdhepigsen Alincludpsoen theesidroalthe sgeondrrhambeef2, d%pemngs 51, as

t he,f 0, I
ey P DR PR o LA e e
P lbﬁaﬁﬁmnﬁl@r elémedi S Pinsirgn &ick Ralvyl CteﬁallyanolblIEEarﬁil mishaf back in the

the second chanber 42, openings 51, . as as fh
DS Rty o Figsias i SRR o1 -4 e e iﬂgﬁct’&ﬁaqwefﬂt%ﬂw insertion of the

@ﬁ?tpg§nﬁgﬂwwﬂgQE be $€al ed by an annul ar el enent
5

ormn ve axially nobile and pushed
back i ﬁhbh@era:homeof |thm defiicel b9 mymlnj ta &pr bfighddevice d, L.e. it is

in the direc op iite.the | ng |on of the piston
SGOP%PBPT#RYQ‘ EW“@EgiﬁﬁpuﬁﬁaC@W operation of this

devi ce IésHoﬁhiSBé'@ldt@({ thtapthte tir@étm@g d&&ﬁb&ﬂﬁ' Sgurds 4d ar- 4l dan also relate
is conditioned by the elenent 53 form ng a check

v ab thes embodiment.

When referring now to figure 6, one can see a third embodiment 6 of the device
according to the invention. This device 6 is associated with a system 7 of retractable
steering column 70. This system 7 comprises supports 71 fixedly integral with the
vehicle, in which can slide the steering column 70 for its retractability at the time of a
violent impact applied to the steering wheel.

The device 6 comprises a body 60, which is in the form of a tubular jacket filled
with hydraulic fluid F, limited on one side by a bottom 61 and on the other side by a

flange 62, which will be described more in detail hereafter.
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It should be noted that the features described in

figures 4a and 4b can also relate to this enbodi nent.

When referring nowto figure 6, one can see a third

enbodi nent 6 of the device 25 according to the

invention. This device 6 is as€ociated with a system 7

of retractable steering colum 70. This system?7

conpr i dbsoughphoflasgera2 ﬂf’ﬁsse@l hyod Strrgvided,vat tlh enfdnternal to the body

VB i p il B0 SR et B aglo % SRRt e 43 b2vm inside,

aﬂﬂ:' piSten 80 i§ HecoptRE M tABr M BRI vicidite oﬂﬂl\élb@)ﬁoﬁl #10apd itskeSimits in the
a body 60, which is in the formof a tubular jacket

f bpdeB0, wiileythotigiag sems escrpeiaifivst chamher &4 bsAvesnehs fagier and the
\Mflag%eb 8§ tasgl ggt\&rgglg tl%g lgét%%l?&e tﬂ?er b aifﬁ}/ ﬁstgcg4cf‘gl?a%1bgiZ’64 not yet

Thxietghint fire bagige: t62 pl3amssisis an mﬂacﬁ withatié Bettlomal. i t s
end internal to the body 60, with a pist

8 80. . As .
shown TRelages 82 das patighlar shpsactemsbigs f‘ilPFé (@ #fieglapigthat the device 6
d .
s gpﬁila%?nlﬁf Bﬁl&&%&&ﬁ%&% h&és@n@?ﬁ%e@arrnﬂtgéal Riririgthe full life
boﬂyhe6©¢hw\lh|thﬂi autrheided iwith soffe thiscapk,it & Mmansfactured w1thout any
gan‘oer 63 between the latter and the 5 flange 62 and,

b SYIS PRRSUFLET2°2%hnd the bottom 61, a second chanber

64, notrpy @m%@asz HusBmiphisds Gk I?aré,thﬁ'cﬁfcﬁ)elié?@ nﬁh}%hoé‘ cythder head
is in contact with the bottom61l. The flan has

p&rthiough avhidhpasaest the ired Bcandr @pat €4 intograhwi atb@ emhaf the rod 8, the

he.devi ’ h h
t glfﬁ‘%\ég d,-éj%'{dsfglg Pﬁ% g? er at e 9 fldlyoﬁl n@% go?ﬂ EP% I%%eggls g%‘ aring 65.
t he velThelpartt mbomﬁﬂﬁﬁQWbQﬁﬁtu\MSt A petiphdral pbitidnes2din ihe form of a

i s manuf actured w t hout ang 10 dynam c part_ such, as
sdise. Wirieh 18 camged &2 thhisg €onpid %é@tw\@oa@m@ AR mtegral with the

c I e

SR EBENA 5L bR Min L HEQUPR Wbl o7 over
oi:esidmCe atloWing} tider @lyrhb naheile ftﬁ*&ﬂ t@separhtd beth pafttons 82 and 83.

bei ng crinped onto_ the body 60 nmeans of a ri

65.
The partegylipdiiead @ang %espwm Qns, & pﬁélphimlemwn 90 in the form
p [ fri 1 i
pSF b g%, Pich B biEpe B 65! dndlh SentrdBbiilon A, GIHREN a buler
vvshatpetalné exendls wfthte bedy 6@laigi whichssclbwrd pothat suds, 824 bm‘.tbm 92, The
83 bei nggcon ct ed b an area 8

|
” Bertona S SN i Heited e e dint ey G PS] with bpjgs 93 authorizing
S OR2N 2k 812 P ROl AidRR1 The cylinder head 9

i ncl udes two portions, a peripheral portion 90 in the
form dhegodiier 9l whntamsmsufwlamémmmy %hfermmgga eBgckaradve, pushed
portio sha

RO S T Brhs Bisay e Bl o e A 2 BR g O0GR B2, egainst he

t Baktionl F1€ or Moré ekt @ Setiphdfa€ portion 82 in the forrn of a disc of the latter,

in order to seal the holes 93.

The device 6 is associated with the system 7 as follows, the body 60 is integral
with the column 70, while the part 81 is maintained integral by its central portion 83
with the supports 71 fixedly integral with the vehicle.

When referring also to figures 7a, 7b and 7¢, one can understand the operation

of the device 6. At the time of an impact I onto the steering wheel, the latter is



portions 90 and 91 are united by an internedi ate area

drilled with holes 93 authorizing the hydraulic fluid

Fto flowuntil the portion 81. The portion 91

contains a tubular elenment 94 form ng a check val ve,

pushed back through a spring i ntercal at ed bet ween

the latter and the bottom 92, against the 25 portion

8transorittpd teethesoady 160 thrheglpélei stdeing coyort 7&wvigch jsringeried, while the
f th | att.e | the

et 3P ¥R 861 obf ot nend o @B B ik P&y o1 o 7

as fol (pues th%hﬁlpb@tdh/ 11&0arks Suriredkisaind the bhrté B aﬁ@l&b’ma:parate from

70, while the part 81 is nmintained integral

ceswfnr gthery dhe idsos RO ylativebhaoygp porthe bPﬂYfﬁos(@fémly compressmg the

[

5 gﬁ'gul% 9111dt E 1¥1qu \ﬁ?g ccﬂa%be?’ Q%V\ﬁﬁger s‘{ g%%b‘? %lé@évg’ P 'ﬁllmg of the
o@ﬁbﬁ&bﬂﬁnb@ﬁﬂthe deV|ce 6 At the tinme of an inpact
onto the steering wheel, the latter is 1 trans
to t hevﬂtﬁ@yt Boleegieration 0€ e badyeh( bas f@?ﬁhﬁgrﬁl eEplaL V‘Elh b e ctement
| 1€ 98afd td ¥ffor@n £
ng?ﬁ ain Fﬁé'ﬁ@?&?%ﬁag of tﬁg&§§§%°e . Under th % eseape ©
i hpdratlid fluidhB towads 84 buteidk sthas dedubimgihe pees@ec andirg3hamber 63,
zgggrat from each other, the piston 80 relatively

10 thersioreribe desalFr 8™ hi | e conpressing the 5
hydraulge i h&ugvésrh fnmertdsﬁﬁkd%m oPthe Wiiab®ort BEthe steering
escape allows the Ing of the second chanber 64
Waelnmnh evidet etoem@mtbﬂ sathe tleree] pd dpfed th ol drivgesh afespective of their
certgln | evel, the elenment 94 continues its inpetus
sSO4eEY, de-obstruct the holes 93 and to authorize an
escape 10houly B& aotddC that Wbehrfing ved @aridd e fot Sdedlize 6,Mapplied to a
redu0|2% the pressure in first chanber 63, 10 and

15 t Restern o dorvee-cauiea| afr aisiceng enl@rrmhferswawlaﬁ&éystam the piston 80 is
pPQuE S g
S? é’l'll ﬁg ?éh% ofqlegﬁywﬂ ﬁ‘? ftl}até\l't/]ll‘feéé ?st {1(%%&6 g@ tcg)lffaergg Fneo%econd chamber,
sahethat this aichpedsdcugrcsﬂy toWa@@hebumeleof their
stoutness. |t shoul d be noted. that accordi.n Ived,
var i antTR b ROk ol ¥iewscongispttiogy IFespective T ‘t’l@l’rﬁ’q}fnem involve
p t J [ mbRridRUubE as metals, but al
DRPLarfRR dther’ o2 GHRPOMT Rl ol whPrigBWiB ap metals, but also

20 t ipiHstics. SO that there is no escape towards the second

chanber, and that this escape occurs only towards the
outsi de. Fromthe point of view construction,

i rrespective of the enbodi nent involved, the various
el ements are nmade out of usually used materials such
as nmetals, but also
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20 plastics. 11 CLAIM5S 1. Danping device (1; 4;6)

W th power-assisted deceleration, for use in the field
of the hydraulic shock absorbers, of the type
conprising a sealed body (10 ; ; 60) 5 filled with
hydraulic fluid (F), in which ils nounted a piston (20

50 ; 80) integral with a rod 52 ;5 ; 8) capable of
bei ng noved axially out of i dy (10 ; 40 ; 60),

said rod (2 ; 5; 8) and said body (10 ; 40 ; 60)

bei ng arranged so that a strike against one of them

whil e theag@bligrdeoite (1;54;6WRH pawemgsmeal cﬁaua],ﬁﬂtlbn, foausein the field

the axial displacenent of the pi st on

AR e 9 SRBters atdhg Faecopapsig sl (10540 60
{ )

g, 45 8 m O P EAL R0, SRS 85 il i

capab(Ze- f 8ptdpabiend bemigdndwedraxidliyeouf bfisaid bedy €16 ;68 ; 60), said rod

0 %g%se o om ai(gwéﬂ?_n%)e.r 6(8).3—,1%ing4 éﬁﬁng%a)seﬂtﬂgt%g%ggainst one of
ai(ﬂe?rl ! Jléqﬁl'e%e?%ng is ¥ al dfhia fﬂ%ﬁert 6Q)s@Nfe Wtiat I'c‘hs!p&cement of

desi gned capabl e of forning a check valve for closin
Smecblitbm@mleﬂhs&()hﬁd tiocongB¥ssiwiment spidsthed (Baiole dhambipre(16; 41; 63),
ection .o e to.that f th act b, .
el AdRang b Comgrees bnfhe atkytay DARHELa (hins 0 designed
; cgﬁable %110%11@9211(1@&&&[1@%@@% ®eGblchel Thre 'dﬁkl&ﬁ_ﬁhﬂhder (16; 41;
to'the initial speed of said |g§Fct (), so that its

di63 phral eming othglp]@qmsamglemegt @ vdhich e move axially inside said

| h of sail d
9§?Ry [%(51 @8 thn 18 (%l%% c%) %%?fﬁ:gof tfg@rﬂﬁga(cﬁ%k val¥e for closing
C Bﬂﬂ&ﬁiﬁeﬁieiﬁﬂ 1|5n5fg VEHJ) vﬂh:ﬁ ﬂ@llsﬁd(ﬂ(ﬁhc[{Zﬁ) the2@irdeflon oﬁﬁc)sne to that of the

delimts in the body 40 _; two chanber
f imgact dBript elgslicomeatia er5 ¢ 98). Sauilmo‘fféjé cegient ?E% 53 ; 94) being

fl F hat it
P e R DR RUPOORG B0 s o PR . o o
f idisplacemambédpendd on sl njas63hd amdther cmmaflssn@ stramgth aﬁ said elastic

escape provided for at the level of said piston (20 ;

5@eany 0'%'9@Mce(1; 4 ; 6) according to claim1

or claipmy aract@ri.zedid tcl'l"ﬁﬁl 1 NaradRri 6RNSHES &€ piston (20 ;
dlnen3|onsvggqthe (grflonlgg t he bod yaﬁhlch dellmtsp (

t 156 ; c&ﬂbrﬁelamﬂs nnthecbbdmﬁbﬁ {l(1660) D haB®prsap dirst compressmn chamber

d?g@; 8L sor R H (s %I?ndtcgamg @9t on. 8 t}gﬁ‘éouectmg the

COyBfa8RS NaM @) ity BN ﬁfsl@halﬂﬁer,(l§3)4,1 :98) aﬁd pceeding from

create a narrowing. 4. Device (1 ; 6) accor di ng to

any cefapt h@vpd@cf@dﬂtrﬂ}e taval walmapa@(brﬂ%e%ﬁh n 30 that

tgz)e Eg‘éa eg%l lngzi;t 1 < ngrﬁ%?) sk Sl & 3charaBerized in that the

transverse dimensions of the portion of the body which delimits the compression
chamber (16 ; 41 ; 63) are decreasing, linearly or not, in the direction of the
displacement of the piston (20 ; 50 ; 80) during the compression of said chamber (16 ;
41 ; 63), so as to create a narrowing.

4. Device (1 ; 4 ; 6) according to any of the preceding claims, characterized in
that the movable element forming a check valve (3 ; 53 ; 94) has an annular or similar
form, and is inserted onto or into a part of a globally tubular shape (13 ; 50 ; 91), which
includes the means (15 ; 52 ; 93) for the hydraulic fluid (F) to flow out of the
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form and is inserted onto or into a part of a
gl oball'y tubul ar shape (13 ; 50 ; 91), which includes
the neans (15 ; 52 ; 93) for the hydraulic fluid (F)
to flow out of the 12 conpressjon chanber (16 ; 41 ;
63), one of its edges (32) beiﬁ% intended to conme into
contact with a portion (11 ; 130 ; 82) of the body (10
. capresgo) chimbdy (10¢ A4 ; A oveat itsfedgesa(3d) being éntgrled tggome into

Cﬁ%\?%‘gtvgl B é'gaﬂﬁ%ﬁ (ﬁ ﬁa{l 3(§1h§2 ) %fé@cgg(% 1 g s @hgﬁlfhrlrm%hs% 5 the seat of

elsﬁmatve(@ 53984y 94) formng a check vaI ve, |ntended
to come info contact with the seat ( ;130 ;

has on5i Psvicagk; 6p®§cq0édmaa@clmméhc%@ﬂt@n%eﬁenﬁhaé&ﬁé edge (32) of

s it da(b}éel\e\\-‘/ﬁ QBI L 9@2 f&rﬁﬁﬁé? hécz(]\)ab\g ﬂ{t&[‘f(e?qg célr?e into contact

aedir e Beatt(01 ¢ 130 msa),dias @hatsrfa&: ojuaite cae Whiehdseats thbdlow means

the seat consists of a shoul der, (130) resul rom
a (il 13%r Bicechamipe(Pd) copfering tp gaid eds% ﬁwglsﬂid"ﬁﬁpgfbém y

tubul ag ﬁ%@ﬁ@ rgi 1%) acc%@cllngr[b g{]alﬂlq MIZQIHI 5 ScHafh%?e;rl{z&@ if 48t the seat

novabl e el ene form ng val ve
Demau:seS 01 2 shéhldee ¢O3W) negultmg drom af dm?femnns id level ®f the part with a

ﬁ)i)ﬁlﬁ{/ ?L{]PI[U e d Ny (% g5§ 0t grggl:f 1'612 lg}l?sal}q%r%& gléef, mBH@%Flement forming

gﬁ%ﬁéf&\(alv?e](h tjg part (13 ; 50) of a globally tubular
shape i ncl udes on the side of evolving of the novable

15 el efeRevitof hi Agpcgomlingoik angiof elaigs 4 t@@,)cha@ctegg@d tethat the flow

d
TRy TN I A
(63 t 90f bOWeibalIPlubule hapP R ERico on Ghasiderof €%6lvingdds) the movable

are associated with nmeans allowng to transfer the
f element fosmngouehackvalved; 88eond chanber (17 . 42). 20

9. Devigc o

char actgerﬁlegé% (fhg'?%atopc?ﬁ% ?Ome OP&?]%‘)% Hg Zed in that means
(F)s taszolfewﬂﬁmﬂuaf (E’)h&) ﬁ@prﬂSSf die edirapdaamor( éﬁambsfre(lé 41) are
arranged at the of the pjston

( Aysogritssr with greags losine & trensderdes Spid Qv fut i (E fegond chamber

Pift o )(50) i ncl udes openings (51) on the side of the
éco chamber (42), as well as peripherally 25
openi ngsDebizy (Yracobrelingd Weanyfoftcheams AripiBe sharavteriteadrib ¢hat the means

(%%,tetll]‘lgtt bei ng seal ed by a novabl elrrent

(LD 1o s D A FL oo gk OB e oD ben (414 are arranged at the

el bethBpaRth (5p#) in the direction opposite to the

i nsertion of sald pi ston (50) into said conpression

chamberO( Deyice (4) according to claim 9, characterized in that the piston (50)
includes openings (51) on the side of the second chamber (42), as well as peripherally
openings (52) on the side of the compression chamber (41), the latter being sealed by a
movable element (53) forming a check valve and pushed back by a elastic means (54)
in the direction opposite to the insertion of said piston (50) into said compression
chamber (41).

11. Device (1) according to any of claims 1 to 8, characterized in that the means

(15) for the fluid (F) to flow out of the compression chamber (16) are arranged at the
level of the body (10).
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11. Device (1) according to any of clains 1 to 8,
characterized in that the neans 30 (15) for the fluid
(F) to flow out of the conpression chanber (16) are
arranged at the |level of the ody (10). 13 12.
Device (1) according to claim characterized in
that the tubul ar body (10) contalns a tubul ar j acket

( 13) wh2 cRevee drimodadies to hlenpds},t dnrgcraized dnthaiwho debular body (10)

oBn ol Ry QTR ) S R B R AR08 id Fhose ends are
t @b edrso) BCHBW él;gﬂjmdnibaﬁbﬁi F ticOpdriphetal @Pacen@4p wWith, the interior of

the neans (15) for the fluid (F) to 5 flow out of the

c ot itedirgrrkeheldddn opdesyo fvan. of ohpidp the mepnsddabfoy the fluid (F) to
2404yt BE CRAEAS B TRl 2101 B0 RuCEEH ¥olgal e
Chﬁivablb&lani@ﬂf(trﬂnﬁglathdch@ah@dy) (60) is in the form of

a tubular Jack§5 filled with fraullc fl.ui

Li mi t ed?- BRAVIEHE) ssrerdingdy apy wbetagns (62 y ‘é‘??&a“@?ge@ﬁ’é that the body
r

PAPTaFh A8 0. LYRRRE IR0 o ALY AR, RARES K n on

( 61dE, byvaﬂ)bttamp(ﬁﬂ;} amli, (c8Qhe wihicc kiddeby mﬂasge (G2) threwghdwhich passes a

B CERlna R TR o TREPRS! b ap F i i ot
f lvﬁﬂ‘lgﬁlc(@%]( (6%@561%?1%55!18@0%3@% (6%i nped onto the
body, a first ‘one whi ch consists of a cylinder
head i ﬂéoﬂ@@mat@hgtcwrélnge@nslamaﬁ bearacﬂenw%gl chat the flange (62)
ress on cha

g F%IB'QP WO parlsy lcl‘lgwgg 8111‘(09t%: )3\%# > AHIR O?RJJ @E gvhtlweco I'TBIStSbCIf a cylinder

elheamemcoﬁmmﬂggthe an€ane G453 )VRdh R wWifid but ahn meaccﬁmembmalﬁmber (63)
v& form ng the seat of said check valve (94). 15

Derd & @al(t 9}' a ghabelutyhylar shencd Pk which cpptele ths meEwble ﬁlement forming

t

pg;ﬁle i a @9? %g%r %%c%ﬁ%]{)ne (?ﬁrﬁ;ﬁh gﬁhe% St é&d g{négk vAlve (94).

centrall5. Devite 06) dcB3Yingpdeldimit B@mhhramhﬁd h&hﬁﬁﬂe efcond part (81)
the raod (8), these two, Eprtlons (82, 83) eln

COREGESNG, PO aopePBnyT2bPOT BRIAD) s ihe1aIB 14 e aad 2 cental
Agsﬁ}&lrt%mg% inf e:ﬂ it e te?@%f e rotfl Cﬁrese,l@vo portl?ns (82, 83) being

I cati‘on evi ce accor ng to an
Cckanmstelldytan drba {83t) tolfi dowatanpstagrecfimad alebnealongtuhéer a certain tensile
steering colum (7) of a notor vehicle and in which,
tﬁ@“ﬁody (60) of said device (6) is integral with t he

portiong( Al g%heinohf& thb %wce qe): Qédémﬁngw ARV Of it to 15 to the
respect to the vehicle, he d (8) is integra

widesmpingi of awehrmtalde stsennmmlumnéﬂ olf a;pllomrefnhwte a5id ig avhdch, the body
r C au 0

T3 B detd o SR B0 e Bo R4 Pl B HBering pofpmn movabie

b)ﬁ/imhl%sﬁicﬁtcﬁme(\?e@ﬁclé}fwﬁﬂbeth@QB@ r(@ﬁféiiﬁfegfam aAtegaid 6icle, so that the

displacement of said moving porting (70) causes said rod (8) to be extracted out of said

body (60) and the compression by the piston (80) of the compression chamber (63).



