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DAMPER VALVE FIELD 5 [0001] The present

-appl iccation/patent relates generally to hydraulic

danpers or shock absorbers for use in a suspension
system such as a suspension systemused for =~
' vehicles. Mdre particularly, Skt

~application/patent relates to an asymetrical | ntake.
"~ danper val ve which reduces pressure oscillations
~related to the opening and closing of the valve. 10

" BACKGROUND ASXMETHIGAL INTAKETRAMRER MARVE s section -
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nmerely provide background information related to the
present disclosure and may not constitute prior art.
[ 0003] Shock absorbers emgumsed in conjunction with

5 b b .ed
i W s e e T
uiamparsedr olidsk aatisobers @h@s& iam Guspension systeye ravicialdsya
CRERRSHE dysiddf LUNRAEr SRFnoHRS WL err@Barﬁ&%y th@Pi@erﬁ‘e

SR b 3 Sl ol e

‘ abmuhmsclmdns rblamdms e dperdng andelosisg ofthemeaivecd t 0 t he

unsprung portion of the vehicle. The 20 piston is
connected to the spr Bﬁﬂgortlon of the autonobile
t hrough a piston rod GROE® ends t hr ough t he

pr esspsosz]t UltRe é[éiﬁmﬁ@ﬁﬁﬁﬁﬂ@ébﬁﬂémb@@ ﬂbﬁ&&%ﬁ\@&h@
u Kl n er n a WOJ Kl
P B 15 R pipanrt A EOrE anf By RpteRmatbs ol b

£l ui.dio0@RIcaSbeck Besoiest are iusedlit eonjubeton ghthy altormelye
T Qishd rEHx p&ﬁms td Qﬂo@)fur{ﬁﬁtegmfeﬁ&]\é \th&{ Hécﬂ Wﬁﬁné he

I ower work I.ng C nper s

| é‘% hooRt DB BWATIP VEAO e B0 ADPOTDRE R Generall coioge

20

aletsdpeahe smurgipattiont(codyy ardithe: ursspdmgponﬁgx {soseasion) iotthe
C C

CEUREREA Bick . MUY WOLER, diRllsche SLUCNAE b
pie tAreRsursftulpeh s capgeqied 1, ﬁrvn@rwaporﬁ%@f L) o'ekrde The
apsIeH E%nd bn%téd' 18 i §pﬁ.ﬁ4§ rpmbﬁ ofhe g&&%%@ tmb@gﬁheﬁlsibﬁmd

I he et wee res upe a a eserve e.

L Aol pHrah i BBt REes Th e’ Biicss b rosip kitRe
Cinrdreuppaneiorking chagsiey wad T kevehworking charsier pnﬁmbﬂwbnciaare

dﬁ!ﬁpgﬂg g&!rnﬁ“‘é gl BQca%QéJﬁ’aE s?o?\txéat?@ %rXuqi:nr\éIvi S i

W Se be rans tted eun prun

* piR PioHe yirabl Twiskhetyaen e LPRST AR HIRGOMRSWITERD BETERE

25

30

~when the shiock absorber is compressed or extended, the shock absorber is able
10 produce a damping force which ooﬁntaract’s the - vibration which would
otherwise be transmitted from the unsprung portionrto the sprung portion of the
vehicle. - In a dual-tube shock absorber, a fluid reservoir or reserve chamber is -
defined betwsen the pressure tube and a reserve tube. A base vaive is located
between the lower working chamber and the reserve chamber to also produce a
damping force which counteracts the vibrations which would otherwise -be
transmitted from the unsprung portion of the vehicle fo the sprung portion of the
automobiie. -
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As descri bed above, for a dual -tube shock absorber,
the valuing on the piston limts the flow of danping
fluid between the upper and | ower working chanbers
when the shock absorber is extended to produce a

| oad. The valuing on the base valve limts
tﬁ'g'p 7%t danping fluid between the 5 POHEPPHBIRE ng
chanber and the reserve chanber when the shock
absorber is conpressed to produce a danping | oad.
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in a dual -tube shock absorber, the danpi ng val ve on
the piston opens the 30 extension passages in the
~piston to control fluid flow and produce a danpi ng

| oad. A check valve on the base val ve opens the

ext ensi on passages in the 2 base valve to replace
danping fluid in the | ower working chanber but this
check valve does not contribute to the danpi ng | oad.
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val ve body;
SUMMARY

- [0008] In accordance with an aspect of the present invention, there is
provided a shock absorber comprising:
a pressure tube;
a valve assembly disposed within said pressure tube, said valve
assembly comprising:
a valve body defining a plurality of first passages extending through

said valve body;



3 afirst plurality of sealing |ands di sposed on a

first side of said valve body, each of said

plurality of sealing lands encircling at |east one of

said plurality of first passages; a first valve disc
engaging said first plurality of sealing lands to

cl ose at | east one of said first passages; wherein a
surface area on said first valve disc encircled by

each of said first plurality of sealing |lands varies
inrelation to a circunferential. | ocation. [0008a] A
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[0014] Figure 4 is an enlarged side view, partially
in cross-section of the base valve assenbly fromthe
shock absorber illustrated in Figure 2; 15 [0015]
“Figures 5A and 5B are plan views of the piston from
the pi ston assenbly shown in Figure 3; [0016]
‘%ures 6A and 6B are plan views of the valve body
P& ase val ve shown in Figure 5; fﬁ%ﬁgﬂm%ﬁ%ﬁre

7 is a plan view of a valve having a non-axi synmetric
al 20 pressure area in accordance wth another
~enmbodi ment of the presamawiNgstion; [0016] Figure 8
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[0018] ~ FigureBis a gla.n view of a valve having a non-axisymmeirical

. pressure ared in accordance with another embodiment of the present invention;
[0018] Figure 9 is a side view, partially in cross-section, of a mono-
tube shock absorber which incorporates the valve design in accordance with the
25 present invention; . :
[0020] Figure 10 is an enlarged side view, parﬁa!iy in cross-section of
the piston assembly shown in Figure 8; and
[0021] Figures 11A and 11B are plan views of the piston from ihe
piston assembly of Figure 10.
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front axle assenbly (not shown) to operatively
support a pair of front wheels 24. The front axle
assenbly is attached to body 16 by neans of a pair of
shock absorbers 26 and by a pair of springs 28.
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absorber 20 in the manner in which it is adapted to be connecied to the sprung

30 and unsprung masses of vehicle 10. Shock absorbsr 20 comprises a pressure -
tube 30, a piston assembly 32, a piston rod 34, a reserve tube 36 and a base
valve assembly 38.



and cap 50 which doses the upper and of pressure tube
30. A sealing system 10 seals the interface between
upper and cap 50, reserve tube 36 and piston rod 34.
The end of piston rod 34 opposite to piston assenbly
32 is adapted to be secured to the sprung mass of
vehicle 10. Valving within piston assenbly 32
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66 on piston rod 34. Piston body 60 is assenbl ed
agai nst conpression valve assenbly 52 and rebound
val ve assenbly 64 is assenbl ed agai nst piston body

- 60. A nut 68 secures these conponents to piston rod
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Whindsgmaetigaltbddeh vdhe discpitt ani coenpedssion valGBassioinhig B2 acts

25 COLPL SRk MveSletiitn Hidhists 95 85 44. The damping characteristics for
shock absorber 20 during a compression stroke are controlled by base vatve
- assembly 38 which accommodates the fiow of fluid from lower working chamber
46 to reservoir chamber 52 due to the “rod volums™ concept. During a rebound
stroke, compression passages 70 are ciosed by valve disc 80.
30 [0028] Rebound valve assembly 64- comprises & spacer 84, a plurality
of valve discs 88, a retainer 88 and a Belleville spring 80. Spacer 84 is
threadingly received on piston rod 34 and is disposed between piston body 60



80 or valve discs 86. Retainer 78, piston body 60 and
spacer 84 provide a continuous solid connection
bet ween shoul der 66 and nut 68 to facilitate the 5

- tightening and securing of nut 68 to spacer 84 and
thus to piston rod 34. Valve discs 86 are slidingly
recei ved on spacer 84 and abut piston body 60 to
clwesmoeeound passages 72 whil e | eavi ng HAHPIOGLIIN0YN
passages 70 open. Retainer 88 is also slidingly
received on spacer 84 and it abuts valve discs 86.
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153 prgipps dorf Baligviller $ning f900rAdUIBER Hheyipw |°ﬁg>f%q$arﬁb®r depgrijag
I owéw WokUE] 8 caltdibAa fordfe biow RE i&diire BOebounll vieiad ¥&sembly
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bI ow n‘-&%“{f of the 30 fluid essure V\,hl

25, o JTPPER M PRSI, R Rt evel, the

an@ivid preswhwlﬁlogeme &e\bﬁsmom Beigsille spring 90 causing axial

PCHoteme 8Frs 2P and the plurality of vaive discs 86. The axial movement

of retainer 88 and valve discs 86 fully opens rebound passages 72 thus allowing

the passage of a significant amount of damping fluid creating a biowing off of the

30  fluid pressure which is required to prevent damage to shack absorber 20 and/or
vehicie 10.



[0031] Referring to Figure 4, base valve assenbly 38
conprises a valve body 92, a conpression val ve
assenbly 94 and a rebound val ve assenbly 96.
Conpression val ve assenbly 94 and rebound valve
assenbly 96 are attached to valve body 92 using a
bolt 98 and a nut 100. The tightening of nut 5 100

aEHHIBFRI cal | y bi ases conpressi on val v&CAEFEREIY004
towards val ve body 92: Valve body 92 defines a .
plurality of conpression passages 102 and a
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val ve ass Il SEes plurality o
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5 cé%@@%’mmmcg%@gegommmnmaive asaembly 84 tgwaggiaavgive body
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10 58U 1A% yDeing arpmprasyAnRirokp it indpyer warking sharaen AR is

alpessbizged 20d ahe #ilsd Q»rmmedwmm tch® ﬁeﬁmglpaﬁa‘agas 192 will

ggo%mé?%ﬁhﬁ%ﬁv ‘ﬁwg asser{sr(;))%4 ?% n‘ﬁéf fn]zbéy

v &rapeerd sigdar] B8 theh (deseribed Oahexe sfylmmormtt apvg aﬁssqn@qo rdng
1 mmp}ééluﬁvﬂesé&sérgﬁy BRWH [MNAHNE AP HYm RvePRSHKRY BSRther

15 B U A et g4 b A vl o

aﬁomgmmfr lvalaé lassdanisly 94al Vineddmupidd) &hargatenstits Val stick

b%géforiga%“zo didehirfed bg kﬁ%’éﬂ(}% gﬁgﬁ Bltfpredsiodiviive h&el‘l‘nﬁ@%ﬁg

wor ki n er 46 i . pressure cau
f 108 ?%Vﬂgieééﬁ‘? R 3% reserve charrber 52 to react agai nst
val ve [8883]li SRepdid valheasséhibly b6 wlﬁﬁé@smlmﬁﬁﬁ an

20 o Bk v QUG TE B e 1P B0 oAy B bR

9 zetwnfb passagesebdlun hratpassmgev 016 zﬁlwdaw\@mnf 160 fehdw
fr@?%gllgﬁ%b&gl ve r| n 1%% exeréth?éc :‘)\? Q y@
Sorretep i SraBng] o e et Phtom e Brprest i
_ va:lressuramamg fiui® premetrs iiB esasve Tchaibarks2val resct ghine aalve
25 | GREMYE WASTRE HuRDr&R e/ agg.\lﬁ& vARS EIE@ %dec Ve OEIES #8 blaSIIE €

danmpi ng characteristics
c AoRg b Vel swgr@Bow disc 108 separates from valve body 92 to open

rebound passages 104 and allow fiuid flow from reserve chamber 52 to lower

“working chamber 46. Typically wvalve spring 110 exeits only a [ight

axisymmeirical load on valve disc 108 and compression valve assemb!y 94 gets

30 as a check valve between reserve chamber 52 and lower working chamber 48.

The damping characteristics for a rebound stroke are controlied by rebound
valve assembly 64 as detailed above.



val ve assenbly 64 as detail ed above. 9 WO 2007/ 021753
PCT/ US20061031050. [ 0034] Referring now to Figures 5A
and 5B, piston body 60 is illustrated. Figure 5A
illustrates the top of piston body 60 where the
outl et of conpression passages 70 are detailed and
Figure 58 Illustrates the bottom of piston body 60
whee motiagsiout | et of rebound passages 72 RCIUSBIHFIPE(.
As 5 illustrated in Figures 5A and 5B, there are
t hree conpression passages 70 and three rebound

. passa 2. I t i 5 agdh ;
Compr c8aM] . AeBrhy MR A5 Fidlrle) oF, S 360 BBy 90,
c divsraied Emuq@a@% ﬂg%raw@ mpasopu ‘f‘é"%%wb"dgéﬁl"m‘?@? g oytief 2.
Vadouprediis® 26 deafdd SRRFiHIG SBAMIdRBS tHethattom of

i ndi Vi E?fﬁ{l %gagr@ﬁégﬁc g %ss %3581"3@?8% Red by

5s elil-lstratgd iralﬁagesleﬂ ant b, deeré are ibfagtdompresgion passages 70 and

CithigH W&ﬁauﬁataa%agbg gat 'Aénﬂiustllatgd' AGFigurd @m; aaﬁﬁmmm
stroke, fluid éJressure Wt assaﬂ 0 re%l ﬁ,%own

ag%ﬁs?f%ﬂe 70,15 & difreyens Sizg Gnd ph FeFSISF FESEPR
| ageglvaf iamt (B05 - \ehas disranl er@agmeqmassaigg 1570 120vtd Tndividually

deéiésscetace( a&m&e&.&%&% 7S tnud Qhd S1BHe 9&;855%?@%9@@

est cCross-sect S|zed passage

10¢ r@%a?ﬁhmr gegiing jasws 13 varjeg iarelaiordy thmgisygierengal lqc@ﬁon
Tlhm@m raownﬁﬁ&sﬁﬁrstrg@tsﬁ@@ halslﬁﬁrawmlpa&abﬁ YERRCH iafgamst
C ose n e u )] 0 .
SR, ThePudPRatiinf tbest RSP RocoBRT it

Fi wili rdeflést Salve disc80r fedipvliavgolaiss thg sseBand largastcnrﬁssga@mai

I an%dlizz %o*bve %@ 1g%%en Z;%gach s%%l% n [ and ?@8
15¢ oThig H@W%@éﬁl%’/"%ﬁ‘d@é‘s'&{’c q‘f’%ﬁb ?’Qdﬁ‘?ﬁ‘ﬂlg’,
t hepeaam bmna:r esmirassion viiee a@sedtmm’szs G\Sdi&fstrmecﬂmlﬁgure 5B,

C, r Cu o enpaﬁ%ggTélgr 'cﬁf?erérl@ 5 Al b r uhéﬂgassas?a ‘{(2 has

ocat !l on. r ng a repoun
f 1 W ewp sealieg dand\132,i Malym diseg) 88 erfgagee%?@bsseﬂi@galwsi% to
v ainumddawrbﬁass @actl l‘b%ozflddbbadsa{yéems UTHRss, tﬁe sliviack aFegast vaive

I 2 def |
205 858 BB FeRRLSY Saifs B 128 See € i 1 S0, SEEmISHYE.
s elpeational Diging exd rebasehgiekd, i pressueel wWilhin tnaesagen 2 agacts
Cr Q5:5ne? 0abd 9RA] sl ?ﬁ@fi@@gd@@ﬁﬁ@%g gargé@ bx%s@éé&h’érﬁ?ﬁzed

for a snmooth transition

et ween OSItlon
anBessage faw gelashyaivesiscs F%W’a‘b@“?‘%%ﬂe %’P’E‘é
64%@&&35}&&%@&@&@2 nﬂlowm Hyl ther ealibh aﬁst-@&t&naivateda

g&g& Tﬂu [‘%%&’w%er coff #éa‘ﬁgn@ﬁ éa{t&éé?a%@&&%dt&?mon
and the fu!ly open posmon of rebound vaive assembly 84. _
[0035] Referring now 1o Figures 6A and 6B, valve body B2 is
fllustrated. Figure BA illustrates the top 'of valve body 92 where the outiet of
rebound passages 104 are detailed and Figure 6B illusirates the boftom of valve

. 30 .body 92 where the outlst of compression passages 102 are detailed. As

ilustrated in Figures 6A and 68, there are three compression passages 102 and
three rebound passages 104. As ilustrated in Figure 8A, sach rebound passage
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rebound passages 104 are detail ed and Figure 6B
illustrates the bottom of valve 30 body 92 where the
outl et of conpression passages 102 are detail ed. As
illustrated in Figures 6A and 6B, there are three
conpreSS|on passages 102 and three rebound passages

As i]lustrated in Figure 6A, each r
3%"5’3‘58” 0 WD 2007/ 021753 PCT/ 115200610%?%%’8%05?3
a different size and each rebound passage 104 has its

own sealing |land 124. Valve disc 108 engages each
seaed isnpdifieas skd 4and eathn@bolind wakdage d 0O Bas lsamvin sealriydantd
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pr essure wi thin passa reacts
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d%]tlé &bs%-s%c&o%gl %&st 8'1 \f\ﬁlgwg&/b Eh%%énaﬂest

seco CroSS-Sec |ze passage
fdarqseﬁeﬁm %'4?@ BepaRgeedf2. CThis provides ifeina | smothe ansition

20 Passaes tHddoseBNbcBitbR QN %Sfuﬁ;ptcsfe% FUSRe Bf édn@isdsioh Qa0

bet we e dosed position an he fully open
FEF qghégf conpression valve assenbly 94. [0036]

Ref er r [082F] noReievingingw ﬂcngureeT ¥ vdhedodp 182 id Bidstrated. While
43 R o o 988 sk syl

be® i be uasssRed Hist ﬂ’@h’@“’%ﬁé‘i’ ot bee bty 9Pty hoeRmpression

26 Wi gais=pes iz skitgnsiddofpaseages 60. A cimpressiop pa.d.sd@sq'ffo and

pi tﬁé 8&091 (i% oqg:s%ntb%dg 85'91 erc‘e%o@nd p%géa%&gfzs can lncorporate the

non-symmeirical design illustrated for valve hody 182 and rebound passages

104, |

[0037] As illustrated in Figure 7 there are a plurality of equal sized

30 rebound passages 104. An outer sealing land 130 and an inner sealing land 132

are disposed in an eccentric position with their centers being shifted such that a

larger cross-sectional area for the fluid fo react against valve disc 108 exisis on
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the bottom side of piston body 60 with rebound
passages 72 can incorporate the non-symmetrica
design illustrated for val ve body 192 and rebound
passages 104. [0037] As illustrated in Figure 7
‘there are a plurality of equal sized 30 rebound
passages 104. An outer sealing |land 130 and an i nner
SewPRwE78nd 132 are disposed in an ecclfFUp0631050
position with their centers being shifted such that a
| arger cross-sectional area for the fluid to react

oo o S pfl T, s B kol iyl R0 Bty
t heealingr inadec 130 and d32 yarsgdn dP'éiP"lE’sﬁ‘aé?fF%fH’eB iocafion.
S ediring @& bR s&a@ il pregstirey adsﬂng Sgaifist velv@tiisO M08 eccliisen
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of ﬁrﬁ%ﬁ Rl ﬂ@:fécbréﬁl‘ﬂ'e Lﬁ%an@seﬂgeuﬂshw Valive GBS $08 Rorh N

t he est Cr 0SS-se will def]. ecé V

I
di A U
W bibsedpn;wioatmti yhewopsepdsitivn for éhedialve ad@dblyr om  seal i ng

| ands @Qﬂ Nhofeit wtén@].@\é' S6sive &Brégéﬂmeét&ted While

t ransi osed on and en

10 0B §ilupistes ¢ndy tha tapco! Rhee by 92 'ﬂéaaéﬁaﬂf-% Bw
t Ojs b eI R0oSrstodd \Geth iR idRelysidd 2 vaivd bd;dyszgzamdwmmedsbn

%8&5@3 i ?8% E%elntlag gé% ?‘ta"g%%“% GE' bﬁh &o?rgp %s'o %%&r st ood
t htie bofinen $idenefrpiatordepdy B0 willh w@owms Vi# ¢dm incorporate the

H&f-éé;ﬁﬂe%al AT AR for Va8 Holp 262 dfd Rlbods baxa
bog%4 Owth con‘press?on gassages 70 and the otfagbar%

of piston body 60 with rebound passages 72 can
| ncor pgooagke tﬁl&éllus'amd #yFgee B thale agke s iphyralityl df differeat sizbd

g TS 50 e e v

pI gRsgRge J0d%f Ve diss Jaf e§98£@a sapt BRAIRG 1356 <148 4 dndivsheaiy
semageabﬁ?ggadunﬂ l&])akéﬁ@& 1@4(1) 8’2&6@159 aitRBe ardi on vhivel disc md
a Ve SC e
20l B bt ooy JoeE, 20 S0 (ERRGPE g R S8l Rersah
ThDyring dwebsund fsircks, &n@m@um#hmpaﬁm@s mmrea@s mmwte
by 426304, NGhe ida PResddtd iMAd la@g%sﬂ dhodsBb&ohf Rizb®pdssaye 104 will

circunferential | ocat in a rebound stroke
71 GPIFo D@ d O3k 1PIopL B D o5 THESR POsS e S
Vv alpessagsl 13C folifwled biyltre third laniggst eressmeetidnal dized phasage shd so
2507 QR $indl Sabe 80404k AR sBRRIAPFort FdveMddy 202. This provides for
a smooth transition beiwsen the closed position and the fully open position of the
valve assembly.
[0040] Referring now to Figure 8-11B, a mono-tube shock absorber
320 in accordance with the present invention is ikustrated. Shock absorber 320
30 . can replace either shock absorber 20 or shock absorber 26 by modilying the way
it is adapted 1o be connected o the sprung mass and/or the unsprung mass of
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defl ect val ve disc 104 first, followed by the second
| argest cross-sectional sized passage 104, foll owed
by the third | argest cross-sectional sized passage

.and so 25 on until valve disc 104 is fully separated

10

15

fromval ve body 292. This provides for a snooth

transiti on between the cl osed positi on and the fully
o HBYEEi on of the valve assenbly. [0B4HS2006/031050
Referring now to Figure 9-118, a nono- tube shock

absorber 320 in accordance with the present

| héehicRn Bﬁodk' ABdSHERERA compiReX a2heduReTubS 230, B Qistedn
epl a E’ r épock %?sorber 20 or shock absorber 26
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3384 and thaugh greuppeaénrdesaplon chteguidel 350 iwhith lclobesr the 8pp@s snd

ot RS B 030 4 ing ol /<2l TaRARGcs e 40 LT

pﬁ§@ dﬁ‘ﬁ‘ﬁ%é‘fﬂ?l@o%(i pigien red 33  Bgged pmlﬁqgwd@%@wosﬁe
daﬁdéﬁﬁb%So wﬁ isSédhpfado btbrswﬂéh Bhhd! r%ﬁ‘lg &8 of Sehidkf
i de | es ssuyre
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bR WS aiipizd 1 b&GoMpvied tiheunsatibg B@ES eiehiph 1¢.0n
00 33f042] oA itpRisaibh kB A acoPRRBLkBa i pston

e SNy e

 tabé BPEr epkingi theriber 344l dyuingl ecofipfessisn chavsment byt piston

20

25

30

b%&m%&ﬁ%ﬁ(“b‘r&@ F@ad %gé edff%%lf%? Z&%ﬁ%?e%gioﬁ Qald'®

unspru mass of ve ressio

f%?‘eamgapwawq%f% tSORcka RsETRET ;320
33iﬁnl@£bdmﬂr§sslm\éthﬁxtéHshh Salbe havembiy 30X\Bisolaiet kAlg

SEPc assPR, S AR rhetief, of 047 Eéhg%%f‘ Pl Weting
vmchambermflés@slr leweil yerkBg G:hailﬂber 843 idgningf wermorrmr geisiupth
V 3hoiBment of piston assembly 332 within pressure tube 330. The design for

exiension valve assembly 364 conirols the damping characteristics for shock
absorber 320 during an extension or rebound stroks.

[0043] Because piston rod 334 extends only through upper working

~ chamber 344 and not lower working chamber 346, movement of piston assembly

332 with respect to-pressure tube 330 causes a differance in the amount of fluid
displaced in upper working chamber 344 and the amount of fluid displaced in
lower working chamber 346. The difference in the amount of fluid displaced is
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assenbly 362 controls the danping characteristics for
shock absorber 320 during a conpression stroke. An
ext ensi on val ve assenbly 364 associated with piston.
assenbly 332 controls novenent of fluid between upper
wor ki ng - chanber 344 and | ower wor ki ng chanber 346
duri ng extension or rebound 25 novenent of piston .
aSeeWHNeI?832 within pressure tube 330. Tﬂﬁmﬁngﬁﬂm*or
~extension val ve assenbly 364 controls the danping
characteristics for shock absorber 320 during an

extension or,r Q9ARL #RaGoats
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 abuhve dieubste bvadtdinasnthe rigasingdload of spring 382, vaive dise 380

25 separates from piston body 360 o open compression passages 370 and aliow
fiuld flow from lower working chamber 346 to upper working chamber 344. The
damping characteristics for shock absorber 320 during a compression siroke are
controlied by compression valve assembly 362. During a rebound stroke,
comprassion passages 370 are closed by valve disc 380.

30 [0047] Rebound valve assembly 364 comprises a spacer 384, 2
plurality of valve discs 386, a retainer 388 and a Bellevilie spring 380. Spacer
384 is threadingly received on pistor: rod 334 and is disposed between pision
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and pi ston body. 360 on the other and. Valve disc 380
abuts piston body 360 and closes conpression
passages 370 whil e | eaving rebound passages 372 20
open. Spring 382 is disposed between retainer 378 and
val ve disc 380 to axisymetrically bias valve disc

360 agai nst piston body 360. During a
SFPaRY e

1B uid in | ower working chamber 3
pressurized causing fluid pressure to react against
val ve disc 380. When the fluid pressure against
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and 1s disposed between retainer 388 and nut
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agal n pi ston b pressure |
apbamlafa 346 “HiestongiBef vaiméyscaﬁﬁﬁ ans} thessizerqf rehpundiaesages
25 atwif bn%iewe%e REMpAY RharbctetiEits to? sRRKMbEGHSEZY iy Adbdand.
as@he e %ué pressure within upper working chamber 344 reaches a
predetermined leve!, the fiuid pressure wili overcome the biasing load of
Bellevilie spring 390 causing axial movement of retainer 388 and the plurality of
valve discs 385. The axial movement of retainer 388 and vaive discs 386 fully
30 opens rebound passages 372 thus allowing the passage of a significant amount
of damping fluid creating a blowing off of the fluid pressure which Is required o
prevent damage to shock absorber 320 andfor vehicle 10.
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15 shim 408 is | ocated between nut 368 and Belleville
spring 390 to control the preload for Belleville
spring 390 and thus the bl ow off pressure as

descri bed below Thus, the calibration for the bl ow
off feature of rebound val ve assenbly 364 is
separate fromthe calibration for conpression valve
ave@ewpiIg17862. [ 0048] During a rebound st rESEESZ{0FPY
in upper working chanber 344 is 20 pressurized
causing fluid pressure to react against valve discs
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passages 370 reacts against valve disc 380. The fluid
pressure in the |largest cross-sectional sized :
passage 370 will deflect valve disc 380 first,

foll owed by the second | argest cross-sectional sized
passage 370 fol |l owed by Lg mal | est 15
cross-sectional sized ﬁ% @6 370. This provides for
a YReidckinma$idi on  between the dosed position and
the fully opened position of conpression valve
assenbly 362. As illustrated in Figure 11 B, each

r ebound [ - di f.ferent size and each
reg‘oundA%gg)ggggsg%rﬁ%ﬁqsgﬁ%m sealing | and 422.

Val ve dipesssapé téigage each sealing Iand 420 to

i ndi vidually cl ose each 20 re_bo_und_‘ﬁassage 372. Thus,
the surdyeegssenply dishased; withinggicpiessee Bipe, said vaive
ﬁﬁiﬁi 422 varies in relation to the
ass<) rklﬁ:%n?"edrr%n ‘al location. During a rebound stroke,
fluid paessdur dodyt befinipgs s apleslBy Dfr frat trasagges sixtending
val ve di scs 86. The fluid pressure in the |argest
throygh,gaidvahs » sized passage 372 will deflect valve
di scs 386irdd bidtality Q}f's%‘é{ﬁﬁ%*vé/ dd8ispBE8N bl 8'RESide of said
cr oss-sec‘tr%oélafa sl zed 25 asr;age 272 foll oned by the
valve rosidlye eack rafsseid qduialiyabf sealing [pdisagreigfing arhgast one of
.dpr ovi.dgﬁf.f or_a snooth transition between the cl osed
said pluafity (o T PASSE9PR |y open  positi on of rebound
val ve agsesthlalva@fsc dRgsding Maid Wetplirliy 6 $&slingsiands to
A shock absorber conprising: a pressure tube; a
clos¢ at \eash ove ehBgiddirsppasengsist Whereiai d pressure tube,
sai d val ve S I LSi.ng; v .
defi ni g SHTAES szggt(%/h %&gﬁ@@g‘%\?}&g‘é&@%%ier?é’h of said
first Fhﬁﬂﬂg lbf s@althgviahde vapidy in felhtios to alcircamidrgntidl leeatiomg
ands di sposed on a first side of said valve body,
each of said plurality of sealing lands encircling at
| egst O?ﬁe %Egc!?@b@ofﬂé’rré’écﬁokﬁngft?fdléﬁ 1PAPePIReach of said
first valve disc engagi ng sal irst plurality o
plursigpbf figst pasdage® is ehdisded byl @abigleopealofg waild af igast two of

said ?ét?;ﬁgl%iltyr c\é%j %@?iiga Eggég E%ﬁﬁigg%gﬁfe(r)enntss%ir’r%cgiarrgé o\rllasla\llée first

valve disc.

3. The shock absorber according to Claim 2, wherein each of said
first plurality-of sealing lands define a different surface area-of said first valve

disc.

4. The shock absorber according to Claim 1, wherein at least two

of said plurality of first passages have a different cross-sectional area.

5. The shock absorber according to Claim 4, wherein each of said
plurality of first passages is encircled by a single sealing land, at least two of
- said first plurality of sealing lands defining a different surface area on said first

vaive disc.
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first plurality of sealing lands varies in relation

to a circunferential |ocation. 2. The shock absorber

according to Claim1, wherein each of said plurality
~ of first passages is encircled by a single sealing

sZ@l : ng eﬁé&lﬁé}ﬁ?ﬁ%&é a§8!a|%y|$ éeg)gﬁ@ﬂ??\g@éyeér?e each of said

- first prralit} lof sbalmgala\r@schame 3 difidrentsaticeahser dlegaid first valve
according to Claim2, wherein each of said first

discplurality of sealing |lands define a different surface
area-of said first valve disc. 4. The shock absorber
according to Caim1, wherein at least two of said
plur al i The ehofk Bbsomhes segeslimg e Caidi i f wherdin each of said
Cross-sectional area. %‘? The shock absorber according

pluralily of ishpassageeave aatierent gapsrse ‘QHGZISW of first
passages is encircled by a single seallng Iand at
| east two of said first plurality of sealing | ands
def.i ni nbheastotk absobes actarinait@&laim gawbefdin sach of said

pluralfi P! PaRRAdaT scTuT Ut BaisBler St DEURT gt two of
said ﬁ?ﬁ';ﬂl&k@iuiy%f%“eaﬂﬁé 'Iékﬁjsadé*ﬂlﬁlﬁg%\edlﬁel%#ﬁ tafacabhsa oh said first
rst val've disC. 7. The shock absorber according to

Vaivef:ﬂmCm 1, wherein each of said plurality of first
passages have a different cross-sectional area. 8.
The shock absorber according to Claim7, wherein each

ofg sai dTh@kHbEH bb¥oer fHct6iding $s alsim Bswheein (éae:d dif)sald
a single sealing land, at | east two of said fir

first pIUualtw iof pealing iandsriefingna SitRIENhewWEaee ares ef eaid frst valve
surface area on said first valve disc. 9. The shock
‘absor ber according to Caim8, wherein each of said
first plurality of sealing | ands define a different

f f
0K boTheESRH RPATBECRRPAINS wACHIAT daMherappan frst

plureﬁly‘g?sé%%é;olfana@%dnﬁ&:ée‘@‘&ﬁﬁn%&ihﬁ@ i8fd laRBSn §§ﬁa|r's@;§hng
n outer sealing land, said plurality of
landf saisit pineaiity gé dirstepanpadics fusing dmoaedrbmeem saidrinagrgand

I I
outer seael!ngstgi‘?'uldI ng a.nds

disc

11.  The shock absorber according te Claim 10, wh_erein a center of -

said inner Sealing land is shifted from a center of said outer sealing land. |

| 12.  The shock absorber aecording to Claim 1, further comprising:
a plurality of second passages extending through said valve
body; _

a second plurality of sealing lands disposed on a second side of
said vaive body, each of said second plurality of sealing lands encircling at-
least one of said plurality of second passages;

a second valve disc engaging said second plurality of sealing

lands to close at least one of said second passages.
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11. The shock absorber according to Caim 10, wherein
a center of said inner sealing land is shifted from
a center of said outer sealing land. 12. The shock

absorber according to Claim1, further conprising: a

aI [ S$a9 g - j
i ghod® SBRERR F TREInG oo R S i, siface
areaObrs @gﬁjege@ﬁhoavéﬁeomdc slefigedfby salddsa(aindepmmaiyy ofashaling
sai d second plurality of sealing lands encircling
land aiﬁﬂefﬁ gnelatigieto cEBIAYPIHARASHIPT “second passages; a
second val ve disc engagi ng said second plurality of
sealing lands to close at | east one of said second
pakkag€bhe d$BodBabddrbes laomrrdiitg;sknr(blaimaﬂécamﬁmig gach of said

Claim 12, wherein a surf area on s
plurafigf 9seAdse RRISATES 1B SNSEPRIRYDSEIGR oAy Bgy Afleast two
IdrRls2ddfting @ diffetd it ifrRicendreal on
of sefip%ﬁe‘tc?g%.dl%ﬂtﬁ’rﬁgbgﬁ%ﬂi abgor bernéaccor ding to Caim
said $8condhealwemistach of said plurality of second
passages is encircled by a single sealing | and, at
| east two of said second plurality of sealing | ands

defd ni nphasHbdK 8hSotbep HEEHEMPIoPBIalh 145 aittbreivciuh of said
valVe disc. 15. The shock absorber accor di ng to. Claim

second plursdihedfreasdioy lands define acitergnpruriass aleepel said spRgnd
I ands define a different surface area of said second
ValV§ 41SFe di sc. 16. The shock absorber according to daim
13, wherein at least two of said plurality of second
passages have a different cross- sectlonal ar ea.

ThiS s hothe aBee BEROMEE Geapidng & elaiim %@Nh%\ﬁ?@? et l%?ast two
of saici‘g)ﬂjrrgll gﬁggcm’?& S%éécﬁé‘s i véﬁ‘i{mgﬁ %%c’clénal area.

y a sin seal 1 ng east two of
sai d second plurality of sealing Iands defining a

Tt ThelimabRoaesstber ageeisitd iyCRoT b THeroin St o gpic
pluragigf Br Qéccﬁ? éi? es%gfet Qnd plcheRY By a %ﬁngﬁ@%bbﬂﬂg |-Md St least two

I ne surface area of said second valve
of said secoh@. pliitalitys bb skalitg tarsisr defining ¢ differentcruifagelarea on

f
said second VaF Ccp IsC of said

'~ 18.  The shock absorber according to Claim 17, wherein each of said
second plurality of sealing lands define a different surface area of said second

valve disc.

19.  The shock absorber according to Claim 12, wherein each of said

plurality of second passages have a different cross-sectional area.

20. The shock absorber according to Claim 19, wherein each of said
plurality of second passages is encircled by a single sealing land, af least two
of said second piurality of sealing lands defining a different surface area on

said second valve disc.
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plurality of second passages have a different
cross-sectional area. 20. The shock absorber
according to Caim19, wherein each of said

plurality of second passages is encircled by a single
sealing land, at |least two of said second plurality
of sealing lands defining a different surface area on
saVRI28¥REBRd val ve disc. 19 WD 2007/ 02175FCT/US20061031050
PCTI US2006/ 031050 21. The shock absorber according to
G aim 20, wherein each of said second plurality of
sealing |l ands define a different surface area of said

second  valve disc. 5 22. The shock absor ber )
o R Tt o5k hepiber Ainarig PR 20 SBHAR e3P oheee |
of sesaw plurglity afnsbalingdanisi definaa difierset sisieed aneg of saktl sauodd

an.RdueE sealing land, said plurality of first
passages bei ng di sposed between said i nner and outer

Ssealing lands. 10 23. The shock absorber according to

15
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ICI aidm 22, hwgtgicm aBsdiedtzB86ordihg wfseiaﬂ; i([js] Retergieadid l@@ond
a S ifte roma center of .sajd,outer sealins

| et o Sl Bt R, B i Bt ity 20 Syl gl
whiende said pigiatity ehiirstpabsaggs beiny disposeddieiwesn shid dhnerf and aaiter
Pi sy i@maenbl y slidingly disposed within said
pressure tube. 25. The shook absorber according to
Claim1,” wherein said valve body is incorporated

i nt o azbasThesshock akseberbdcgoding o Ethirh @25 ewheteiprze saereof
tubgy inr?aQ sgﬁng iand is shifted from a center of said outer sealing land.

24. “The shock absorber according to Claim 1, wherein said valve body
is a piston bedy for a piston assembly slidingly disposed within sald pressure

tube.

25. The shock absorber according to Claim 1, wherein said valve body
is incorporated info a base valve assembly secured 1o said pressure tube.
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