;e3epjm6T)JS)  Valve System The invention concerns a valve systemwth
at | east one valve body and a | ongitudinal slide slidably disposed therein
whi ch establishes or disrupts a connection between a feed |line and at | east
‘one inlet or outlet in the valve body, and having an el ectrochemically
driven actuator that displaces the |longitudinal slide. Such valve systens
are kwovep/oesgenally, for exanple f‘mmﬁlﬂmmwmwwns i n petrol eunp@T/EPOY/ 2550

gas extraction or the like. Dependi sition of the |ongitudina
slide, a feed line having an inlet or odtbet for a hydraulic fluid is

" connected by val ve bodi es and | ongi tudi nal slides novably disposed therein.

An actuation device is provided with hydraulic fluid via the feed |ine,
this actuation device being used) for exanple, for adjusting a throttle)
for actuating a so-called bl owout preventer for actuati ﬂm

or the
like. In order to be able to operat VaW@Si&Q&ﬁP' t he va mdmwwm@’m
| ongi tudi nal slide of the valve system preéecisely and reproduc "t has
al ready been proposed that electrical actuation be perfornmedPHst ead of

pneugrtic or hydraulic actuation of the val ve syste uch an el ectric, .
bot udPeciveRked canisens eovalis sYstam With ot least Shegvalve By, aed 4 langitidinal slide
cour . d - i : e :

C oL SfgB o6 BRI Shn LEOIRAL! B bAlS £E0AR i BlBH AU o
prophsEd driedinléther dutiatiih the Nalvesbody, aed havittg ai eldéetrecheimieally driven actuator that
el ectrochem cally operated actuator. In the case of an electrochenmically

oper displaces the longiudinal skgel i n particul ar hydrogen, is generated by

el ectric charge in an expandabl e piece. This causes an over-pressure in the
body, which leads to the expansion thereof and correspondingly to the

act UBUCATVAIDE Syatems Tar8 i¢wri tht8Riclly! f6r eRample fir AplicafBAs q#(wggghelﬁh'd#%atural
and correspondi'ngly the expansion of the 021 063191 2 PCTI 1/ 12550

body gas extraction.arttbe liket Meparding en the pasitiniv of the lengiudinat slidey e feled line having
actuator ,via a resistor, Thus. the hydrogen is gconsyne .thin the actuator,
and Bheinists & el 3} el Biidals epaaerieth B e palies AndaloneRiging Sides
ver Y nidBibly disited thBfein®ArPatfiatib dAikd IsBroviddd'whf HRSSIIORIIE Wb el #eed fine,
operated actuator is very highin its positioning accuracy w respect to

t he this@dtualiordevicedseing disedq for esamples fer gyjustingrathroitle)ifogattoating a so-called
l ongjtudinal slide in a specific position. The object of the invention is

to i Rigventer foractualing\a yalvanorthelikesyst em of the type named above by
sinplifying the design of the valve body and the | ongitudinal slide and
reliably making a connection between the inlet/outlet and the feed line in

or dein tordéetol b able & pperhts carad icoatroh thel &alviee body lardy tbrgituding Istidd of the valve

securely and reliably. This quegt is achieved in accordance with the

f eat Syelenyipresisep: apdnepreduciply; i has qlrepgy been psepesedithal) elecirigal pgtiation be
I . . Wk . d i th _

i cpeariia B3 BF pRELRfticrol REa/aRRC, actloteh tne RBINE sy BhF S sihiah dfepri

radi actyation takés f plage! hor| example]i vl dleckomagiietd| Gicithg like: | @Ricoufsd)abuch
slide by neans of the actuator. In this may t he connecti on between feed ]
| i neelgdiramagnetsuoften leadniedeonsidgrable heat denglopmentalareovery dieavye and require

conneetie,Abefon 86 i oBotr ARereriie ks ArBRcred bt iob8 bRl sids] begpoved

the BOshbaRs offand8ckodkEridaily dbefateladtaalion! | ¥ to the valve body and the
connecting line is correspondingly connected with an inlet or outlet for

feeding or renmoving hydraulic fluid only by displacing the | ongitudinal

slid neans Qf the actuataqr. WO 021,063191 3 PCTI EP01112550 I n order to,

cht B dhe G of an SlRiasBemiral PPETRISY AR, 3 GRS 11 RENEUISH DY gioast i

of tB‘énerated by electric charge in an expandable piece. This causes an over-pressure in the
body, which leads to the expansion thereof and correspondingly to the actuation thereof. In

order to make the motion of the longitudinal slide and correspondingly the expansion of the



| ongi tudi nal slide may be connected with the actuator) and the | ongitudinal

bore may open in its inlet end opposite the discharge end. A series of

val ves nmay be located in a very narrow space because of the conpact design
‘and, in particular, also the use of the electrocheni cal actuator, so that

t he val ve arrangenent can have a nunber of val ve bodi es having | ongi tudi nal

sl i daNOn0R/083499i at ed actuators | ocated in a valve block for feqETIEP01/12550

actuating devices with hydraulic fluid. In order to be able to arrange a

corresponding valve in the valve block in a sinple way) at |east valve

bodi es and | ongi tudi nal slides may be relzeasably |ocated in a val ve hol di ng

recess of the valve block. Since the electrochem cal actuator is relatively

insensitive and in order to supply it with electricity nore easily, a

housi ng may be made in the valve block for receiving the actuator. In order

t o béoaplof the wethatonreindgiossives itelb cdvisabie 1o cidcharge the actudier Vials resistony Thus

be closed on its side facing the valve bl ock by neans of a housing cover

r el ethebygragen isreansumedwithin the actyator and theypressumsis: neducedgi t udi nal

slide is guided into the interior of the housing. In this case it is

possi ble to open the housing w thout |oosening the housing cover fromthe

val v A ArdUHEPh j H Cli i ian!

or e Uoh it elg oAbl BRbRBIRARRRr 10 vERF Shish TGt 20fY SARof i aiion, Such

| ongianueliestrbchémitallysoperatechactifatohés Wenshigh ineits piositioning hecwralcy awith eespeny to

means, of the housing coyer, the housing  cover, has a peripheral flange for |
Toun oA SIBRcR TetEes o eneras 08 MAINAIGS 1B deBo Bidiaal Ykdn s Specific
the wa npl ock. WO 021 063191 PCTI EP01/ 12550 4 In order to be able to
desiéh correspondi ng val ves of the valve systemnore sinply, and to be able

to optimally use the internal adjustment of the el ectrochem cal actuator,
the feed |ine can open into the valve hol ding recess |ying opposite the

housilig ebigst of thetinventjer is fie improye stichaan dntegrallys kn@ye valve systest ofidhe type

I RREREERO0R DY e cRsloEbt thel ek A U Rorlifiel Sl phl Feraly

f eed mhaking d ¥6nifectionshétweBhethédinlet/duitiet indthedeed Sifetin ¥rd €0t ReEANEbiEésponding
inlet and outlet channels are made directly in it for providing each val ve

wi t hactuating deviee wdth hydraglic fluid-securabnard seliablyirel y with respect to the
external surroundings of the valve block, and at the sane tine to be able
to make a connection to the feed line in a sinple way) inlet and outl et

chanmgii$ oBfatt ¥ aiehleved il Aocdrahnes wiftefie fddtareydf tHeUpiinIBVS Claith Ol ihthat the
val ve holding recess. As a rule the valve body is nade in several parts. In

or defdongitusiinali slidenbas @ longitodinal dxarg reannected o shenfeed dingawhichhean betlinkedeyyith
h | rel | ed with the hqusi
have e SBh R oultAih B30 bive SRR hd bl SoBOuFO, SRR Dl Sy
t he lninqithé' ritludidi tre by diShiac etIBﬁggﬁ’H'iﬁbi SEHBY M @P&hera&uator.

I
correspondl nglYy for extending the™ ongittudi nal slide between housing cover
and connecting line. A sinple possibility for formng outlets and/or inlets

out 1 4 tEfRdveY theicannackon Giatuet: regt ing Ardnietoufef & mageonlhaia e larituginal

1 ui Goras 3 onaiRciaRe SRSl corfibckiiD e ran Ao PMErS AR g liolil ciideofon

each betweenrengitstiinaMssorecamd feed iing remains independent of tHeepusitive of daey longitudinal
slide radially to the valve body and the connecting line is correspondingly connected with an
inlet or outlet for feeding or removing hydraulic fluid only by displacing the longitudinal slide by
means of the actuator.



WO 021 063191 5 PCT/ EP01112550 The feeding with hydraulic fluid,

respectively the renoval thereof nmay be further inproved by correspondi ngly
providing two pairs of outlets and/or inlets in the valve body. Then, for
"exanpl e, these altogether four outlets in each case are |ocated at right
angles to one another around the |longitudinal slide, the |ongitudinal slide
bei nGNO 02/063194i t h a correspondi ng nunber of connecting |ines. PCT/EP04712550
sinplify, on the one hand, the connection between central body and housi ng
cover and, on the other hand, the arrangenent of outlet or inlet in a

sinple way, the central body may have a annular flange in the direction of

t he housi ng cover, in which open through holes to the outlet channel and in
the direction of the connecting Iine. These through holes format |east a
part of the inlet or outlet. A annular channel naybe nade between the

t houyrhohdereto achievéa compatt corstneadtioni for thelealvearbangdrhent, the discharge end of the
hydraulic fluid uniformy via all outlet channels. In this connection it is

f ur t ienaibwdinal slide magy hesconnected with-theactuatar, and the fongituglinal base masyopen in its

bet tlng lines. This also equalizes the

di s %h%ﬁéﬁﬁgpsﬁgéﬁgﬁ%#gggﬁ to all tw or four outlets and
correspondi ng outlet channels. In order to nake it possible to feed
hydraulic fluid under pressure to the feed line in the valve body in a

si mphesetigs of halvesnnaylbeahm@tedam aavety nagom Spncewbeeausmaﬁﬂta compaat desigarend,
| ongl t udi pal sli nt o i.,ch at | east .one i nserted In
or doin PaMiia alstthe sk Of Hie eleatiaibRmica actirtoreso tBaLINe HaMrAERdEm AR gan

body P a, afmbehdrvave BRAIEE nidng AR i %"‘ﬁﬁi*@éoﬁ%f@%di@? TEf% IobGted In o
de5| yalve blodk for feelding actuating devicks witk dydralic fluid. exanpl e, have a cap

el enrent sonewhat done-shaped in cross-section and a half round snap ring
hol ding the latter in the insertion device. In order to ensure that

hydr bt er tobé 2B td Grrbfile UbdrméSordifig Vafl i e VaN@bidik ihY'AMHE WS, at least

valve bodies and longitudinal slides may be releasably located in a valve holding recess of the
valve block.

Since the electrochemical actuator is relatively insensitive and in order to supply it with

electricity more easily, a housing may be made in the valve block for receiving the actuator.

In order to be able also to maintain the electrochemical actuator, the housing may be closed on
its side facing the valve block by means of a housing cover releasably fastened to the valve
block, through which the longitudinal slide is guided into the interior of the housing. In this case
it is possible to open the housing without loosening the housing cover from the valve block, in

order to obtain access to the electrochemical actuator.

In order to be able to determine both the arrangement of valve body and longitudinal slide as
well as of the housing relative to the valve block by means of the housing cover, the housing
cover has a peripheral flange for mounting on a peripheral edge of the valve holding recess on

an outside of the valve block.



hol e of the longitudinal slide, a sealing elenent may be | ocated between
cap el enent and sealing body. Furthernore in order to be able to nount
central body and housing cover tightly in the valve holding recess of the
‘val ve bl ock) al ong an outer periphery of the central body sealing el enents
may be | ocated between inlets and outlets and inlets and feed |line as well
as banN@02/06314911g cover and holding recess. In order to be abl POCHEPO11€2550
inlet elenent nore sinply in particular in the case of four inlets, the

| atter may be made essentially annular, and extend around the | ongitudinal
slide. In this case at the correspondi nggpoints of the inlet elenment facing
the inlet channels, corresponding mddle holes are made in the |ongitudinal
slide for connecting the inlet channels with the connecting lines. In
accordance with the invention, in particular with the maxi num possi bl e

openimordsotsbeaié ¢o desigh auiréspciddlh? vaivésoobthecvalde Gysterh moreosiniphe ard teebe

system In order to make the feed uniformvia all four inlet channels) the

m ddebletp eptimallynuse $im intemnal indjustment of dhe elrgiraghemsisahactuator, theyfeeddingcan
slide _and.surtoundi,n he.latter. An. easil roguced enbodi nent for, an
annuPRRRC i IR NAVE haBing” i Gosn Wik SpntipRe nihe FOUBTEL VBRI (" way the
latt ﬁfngiﬁ.hdiﬁﬂesﬁ&e ds" o088 BRIRENGctuBtdrUBA8! tlﬁaﬁ@‘? the F’taﬁsiiilgr66‘\1"ér08iré’c‘ithlt iif the
throttl™e hole in the sealing body. " WD 021 063191 PCTI EP01112550 7

or dedirectior aoftthe feedclings e In this\case thedfjuid carmectiondmstiveendhet loagitedidal bore and
and ﬂ%hi evde_a flat fitfing on a bottomof the valve holding recess at the
sane ¢ fRed line away KBS whi ch has a central hole approximately in the

m ddl e, may be rel easably nounted on the side surface of the central body
facing the feed line, in which the longitudinal slide is nounted capabl e of
movi Mhewalbeiblock 18 Aiadenso that dorrespopdies inléhand outietthamndls a8!made directly in it

establish a position of the longitudinal slide, in particular for feedin&
t he feferaviding\gach valve withafluiddde arder ke seahthese ahannelsseewely withregpediio the

t he | ' ' lide n is iLi j. inal _sli i .
ai speate el R BaLROeE % thE R BiRRR-phE 3t ¥ spisctinRo T a3lelBinefe & qanpection
di r e¢d e f&éd tiRe ih %eﬂirﬁ(f 8%vay! liglePah@rodtietichapnklseimalyspdn Riterany betWwéen feed line
exanpl e, be established by the fact that the longitudinal slide is in

posi @ndrhausing gover inde the yalvg haldingi regess f ace in t he housi ng cover.
Moreover, in order to seal the valve body in the valve hol ding recess and

to locate a corresponding sealing elenent in a sinple way, the end washer

ey S rilethenislve ety iD RS AUetEl a2 11 Blcir BHSRAE vilve Bdy aksighed in

recess a sealing elenent is nounted. As a rule, the el ectrochen ca

act uthesimplest way, ther lattelr may jwaveaa dientral rapdyeraleasahly tdonnected: withethiechiousing
with the cyli .dli_‘i cal haousi g via a l?.ellows.connectio . D in% | ocated on one
of | £OVERAD. whichcs faeunting,Rdlerannesting, hlising Sover and, faerl e Tads ot Freeiving
act Uﬁﬁﬁﬁo@uﬁiiﬁéml& “WHY thi€t c?@é%@ goﬁ%iaidihalt Réie éﬁeﬁ&é %ﬁé@b&n&iﬂ@lm%ending
wth the t he act t he

scharge el ement o ator, extending transverse-to
| ongithe: tbngitudihalddideshetiveenduatsing ooverand caneedtingylirend of t he | ongi t udi nal
slide. An advantageous enbodi ment of the invention is explained in greater
detail bel ow by neans of the figures appended in the draw ng. WO

02l Oﬁgéﬁﬂp@%&mﬂty%ﬁ?&ming outlets and/or inlets in the case of the corresponding valve body
may be seen in the fact that outlet and/or inlet are formed directly in the central body and/or

between the latter and the housing cover.

An improved feed and removal of hydraulic fluid may be achieved, for example, by the fact that
outlet and/or inlet in each case are made overlapping each other in pairs in the valve body.



S Here: Fig. 1 shows a |ongitudinal section through a specific enbodi nent
of a valve systemin accordance with the invention, having a val ve and
associ ated el ectrochem cal actuator. Fig. 1 shows a |ongitudinal section

"t hrough a specific enbodi nent of a valve system according to the invention
1 with a valve body 2 and a longitudinal slide 3 is a valve holding recess
16 ofwe g2/063191ock 15. Valve bl ock 15 has a nunber of further pgMEPO1/12550
hol di ng recesses 16 {not shown), in which correspondi ng val ve bodies 2 and
| ongi tudi nal slides 3 also are |ocated. Also an el ectrochem cal actuator 9
is associated with each of the longitudisgal slides 3 of the valve system 1.
El ectrochem cal actuator 9 has a gas generator 62, that generates a gas,
and, in particular, hydrogen, when an electric charge is supplied via
correspondi ng feed |lines. The generated gas generates an over-pressure in

t he Thieefdeding WwithhRydrasilig fiuid, alespebfivelpthe rentsvahithereof enmnbeSarther improved by
actuator may be displaced in the direction of the valve block 50 via this

over cprrespandingiyh gravidingatwe paisseaft ogtieiss apdiareirniels i the tvalveydodyendhenerfor
62 via_a bell ows enent H61. The. discharge el enent 58, is.rel easab
connERREIPIG 1B%8 FsaRtiey fits e Iy SRR Maek SF Praten straftaRdR8 1 ane another
turn i r i i L i

i ¢ AT gt e e e Iphgtudifal Sl LEg bichided with e rbridRiEhiber
| at t ef coithectinglimesichenmi cal actuator 9 is nounted in an essentially
cylindrical housing 17. The latter is closed on its side 18 facing the

val ve bl ock 15 which a housing cover 19. A sealing elenent 63 is | ocated

bet wee SGHH &q\eélﬁyla&w tﬂ@ﬁ@@%rﬁ?‘éﬁ% &%nqctiwh%ggﬁ@ntggbgg%ﬁﬁé&&na cover

The housing cov 9" proje he valve I'Nng recess

posi andnonfthethéohandtheautingdément efoatisti crtiakét ity agimpleaag, thecserdeil bodly dhay
the housing cover 19, projecting radially outward, on a peripheral edge 22

of t havea aandlar diangerin dbe diregtiontaf the dwusing sever, in pdrich epea thioughi hles 13 the
of the.,valve block 15. The longitudinal slide.3 is.novabl nted in the
nous SHIEE 8 8nRaIGEr . e ter P oh 1 3BapSeiis i TRRe Aok HeleS pigdtdfast =
I nt opafteofithbShle®or Htlef. the housing 17 and there is attached to the holding
plate 57. The longitudinal slide 3 extends fromits connecting end 13 up to
its inlet end 14, that is associated with the feed Iine 4 in a bottom of

1 KSRl e e i PRI el
| ongbslshhlB3b rERicve Hydraulidiuitimfor@ily ¢fa AlleullétEhdniélgal slide 3 and via
connecting lines 11, 12 wth outl et ‘channels 26, 27 in the valve bl ock 15.

The | ongi tudi nal bore 10 opens in the inlet end 14 and is correspondi ngly
opened.jh the diiyecti.o f the feed |l.ine 4. .Jhe. | ongitudinal, bor 0 .

o oA COTEGHigR A i e MibTe Bo AN tABEOUA Jf AULPRE AT Ghantst o is located
conn j i i ; i i i i
0"t BEbiEgn thARN Aolep X bERREH fihey. ik Eablact e RRiBIficRor AfirBuli
chanfflaid fall twaior four autiels anbdecdrrespiondingheltief chimrils. The annul ar channel 34

is connected via inlets 5, 6 with the inlet channels 26, 27. The inlets 5,
6 are forned between the housing cover 19 and a central body 28 of the

val v I ; , I r ! )

The. ThPRIE RS boRBR 1o K BRI G urier FPPau ORepot e Y yave
body badly izt Isiraple ivady, f thengentral welyr sy Havemindertione tioles domhectingt intets and
direction of the housing cover. A further annular channel 33 is |ocated

bet wiengitusinaliglideginte svhieh ai least oprdnliet elasnentis insentedl s 26, 27.

In order to be able make the inlet element variable as required, this may have a sealing body
with a central hole and a guide body holding the sealing body in the insertion hole.



WO 021 063191 10 PCTI EP01112550 The central body 28 has an approxinmately
"X-shaped formin the section shown in Fig. 1. Insertion bores 35, 36, into
which an inlet element 37 is inserted, are | ocated approximtely in the
"mddle of the central body. Inlet throttle elenent 37 is nmade out of a
throttle conmponent 38 having a m ddle bore 39 and a gui de body 40. The

seal iwWo 0z083481ray be nade as an annul ar conponent, that has ceQ@HEPOA 2550
m ddl e bores 39 at corresponding points facing the inlet channels 24, 25.

The gui de body 40 includes a cap elenment 41 and snap ring 42. The cap

el ement is sonmewhat dome-shaped in crossgsection and overl aps from above an
upper end of the sealing body 38. The snap ring 42 is inserted into
correspondi ng grooves in the central body 28 on the upper end of the cap

el ement 41. A sealing elenent 43 is | ocated between the cap el ement 41 and
the pesimply deslynéd.ard réliably visrking gdide pledennidys fepexafiplé, hRavé sy eap Yslement
in accordance wth the invention altogether four inlet channels, ]

r espsomewdiat demeeshapeshire ceossrseation ang ¢h balfgound eanapariog haldingsthaslatter in the
as via a.correspondi ng nunber of connecting lines 11, 12 may be connected

wi t hINSBEIONLABVICRdi nal bore 10 of the |ongitudinal slide 3. Fig. 1 shows at

| east a third connecting line 59, respectively a third insertion 60. In

each case these |ie opposite the fourth connecting line, respectively

i nseln iopderior ensérd thiatheydraalic flaid afeynbelfedonly via the niddlerhele to thdl ibngitudinal
39 and longitudinal slide 3. This channel is fornmed by a funnel-shaped

r ecebglen gk ghﬂdoﬂﬁ't%@ahishéﬁt Rofedling plemenlima beclogated-betwren seapl elegnent and
elensgéﬁgiﬁ respectively 44, 45 are provided for sealing the housing cover
19, ?9¥1y the central body 28 in the valve holding recess 60. The
sealing elenments 44, 45 here also are used for separating the inlets 5, 6
fromthe outlets 7, 8 and for separating the inlets 5, 6 fromthe feed |ine
4. Fughemmoss i prder fechemabletoomeuniicentrak bpdy rand housingccayver tightly inrthe vaive
the casg of an annul ar .inlet elenent 37. that conpletel rropynds .t he

| onghBRind iros obthe Vaiy bl G o0 Py RETRIETE of I REnial By Heatndcalempats
cent igetivedn i L ti thewehaat

nd T B e e o O ek Tebd Thel e woll & bR Tousing
el eneaversand Boldingireeessur f ace 48 of the central body 28 facing the bottom

of the valve holding recess 16, respectively the feed line 4) the latter is
rel easably connected with an end washer 49. The |atter has a snooth end

sur f ' ' i V& i

ol g0t 8 BlE i the EL SRrASHERAD STHEN, B RANGUS fn She caSeidh il inlers,
cent the ldtteranag, be made essehtialiynannulandand extend ardumd)thel dbngifudinal dslida. | b this

nmovabl ted, is de in.approximately the mddle of the end washer 49. .
The Cefe A3the amrespanging poita midns, nist slerpent iacing, the nigtchannais,ccarsegpanding
t he il Hdjaa | d ; 81 ok H?éﬁﬁy : iéﬁ?ﬂH% ;

cent rhgpalgoﬂglé%.%rérhl?\gag?' gpﬂgez%ggqlg‘tﬁﬁas'héhs&é;??fglsa ee gﬁ‘gi' I%gn , gse(‘aN 'ttméhe
dashednhecting dipess ¢mtamicondance Wi tHe imfertibe, liw psrticulan adiths thed enakimUive possible
| ongitudinal slide 3 is noved_in this fluid feed position 53 by the

el ec OPERING§rogs-saction; Bydragiligdlujd;is t&s"%ﬁ@@‘i"ﬂﬁtéd ithrqugd thevalye system.t he f eed

line 4 and partially engages into the feed line 4 with the inlet end 14.
The end washer 49 has an obliquely passing outer edge 54, between which and

a roymtorder aer Ardked thef felde unifbis Vial dil four spkt scitghriels,etid neidale s Thay Sbe
| ocated and hel d. The node of operation of the valve system11 is briefly

desc cppoected kynapanmiarschanneh éaging the: Jongitugingl slide @andaureaunsiingithe laétenot
shown is connected with the feed line 4. In particular a hydraulic fluid
may be fed to, respectively renoved from the actuation device via this

l'inean easily produced embodiment for an annular channel may be seen in the fact that the cross-
section of the latter is made as a recess passing in funnel-shape in the direction of the throttle
hole in the sealing body.



WO 021 063191 12 PCTI EP01/ 12550 The feed line 4 is connected with outl et
~channels 26, 27 in the valve block 15 in the position of the |ongitudinal
slide 3 showmn in Fig. 1. Consequently hydraulic fluid can | eave the

‘act uati on device. The connection is made fromthe feed line 4 via the

| ongi tudi nal bore 10 of the longitudinal slide 3 and the connecting |ines
11, Mope2exg4adi al |y outward. The further connection from t hgsET/EPCHI2550
via the annul ar channel 34 and the outlets 7, 8. The outlets 7, 8 are
partially formed between the housing cover 19 and the central body 28 and
partially by through bores 31, 32 in theycentral body 28. A further annul ar
channel 33 is |located between the outlet channels 26, 27 and the through
bores 31, 32. Hydrogen is generated in the el ectrochem cal actuator 9 by
means of an electric charge. The discharge elenent 58 is discharged with

the helottiegtebd abfe’to Bldseethd valetbady i tHe direetidh lofithe4ebd IR2AAd @fchiéw a flat
correspondi ng over-pressure. Anal ogously, there is a displacenent of

| ongffitting palIa Hotiea ofithe dadweholdmgj récess abothe sameasneAancﬂncbwasbar.uwhlnhdms a
I i”nte'éﬁm{raiéo{eoarm@xw& gt udd, ey e iees Ry moumtedon the SAG RGOS the
deAEaY beYfthFnﬁ he feed i, tlﬁpwlgﬁﬁ YRS | SRbitlRIhASsIide |E%6uméfﬂ' gaa:?eflﬁg of moving

p05|t|on 53 |sasoto e 'note hat thHere are a nunber o

bear withsit$ihléeeneten | ongi t udi nal slide 3 and housing cover 19, respectively
central body 28 or end washer 49. The cap el enent 41 of the fixing bag 40
I's novably nounted relative to the sealing body 38 by neans of ball

oot AP popnehbd IpCBReT 1o BT RbE o o AtpBet ol i f e torQu AP sl in
sli d@hhmmansmseddmeuhe feedilinehwith flald, r?ﬁhea?@ bf thé bellmfrél SoreHIEfIrh A stop for the

between a feed line (4) and at |east one inlet or outl et (7? 8)

t he lengitudinal\slide) larthishpositign dhe ingitudined @hdeas dgspdaoeﬂeﬂnrcamm thee e(ctmchdmlcal
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(11, 12) that substantially extends radially outward fromthe | ongitudinal

bor e cbyregpopding mgunting Isum@cediditiehogsingecqv@r. by neans of the actuator (9).

2. The valve systemaccording to Claim1, wherein the valve body (2) is
connected at its connecting end (13) with the actuator (9) and the

| ongipsigionat, h—pr&dei% QB8N Thé Nydivé bcs&(ftmemé (vwe HIRARG t Rocels 8RENRCIdcHle a
end. 3. The valve systemaccording to aim1 or whereéin the

syst eprresppnding sealimpelement in a simple way, the end washer may have a sloped edge,

between which and a rotating corner of the holding recess a sealing element is mounted.

As a rule, the electrochemical actuator has a cylindrical shape, a discharge element, that is
connected with the cylindrical housing via a bellows connection, being located on one of its
ends. In order to be able to attach the longitudinal slide to the actuator in a simple way, a
holding plate, that is releasably connected with the discharge element of the actuator,
extending transverse to the longitudinal slide may be located on the connecting end of the
longitudinal slide.

An advantageous embodiment of the invention is explained in greater detail below by means of
the figures appended in the drawing.



of valve bodies (2) with longitudinal slides (3) and associ ated actuators
(9) located in a valve block (15) for feeding actuation devices with
hydraulic fluid. 4. The valve system according to one of the preceding
"Clains, wherein at |east valve body (2) and longitudinal slide (3) are

rel easably located in a valve holding recess (16) of the valve bl ock (15).

WO 0XWO002/0631914 PCTI EP01112550 5. The val ve system accordi ng PCTIEP0A§12550
the preceding C ains, wherein a housing for holding the actuator (9) is

separated fromthe val ve block (15). 6. The val ve system according to one

of the preceding Cains, wherein the houging (17) is closed on its side

(18) facing the valve block (15) by a housing cover (19), through which the

| ongi tudinal slide (3) is guided into the interior of the housing (20),

rel easably fastened to the valve block (15). 7. The val ve system accordi ng
to oHeref the preceding O ains, wherein the housing cover (19) has a

peri pheral shoulder (21 ) for nounting a peripheral edge (22) of the valve
hol dElﬂ;ﬂ T eceshows & longikudinalt section fypugh arspegific; emhastiment B a yalvehsystem in

' . h di cl ai wh ' he f .
e (2] opeReapnes i, B85 iuehti. ChBNTE of val&, Fr Sobiate| Berfochemical

recess (16)-a&ua-lg$l'? val ve system according to one of the preceding C ains,
wherein inlet and outlet channels (24, 25; 26, 27) open into the valve
hol ding recess (16) laterally between feed |line (4) and housi ng cover (19).

10. Fige Vvahowss longitudinad section thryough aspepificgnabediment of a valye wiystesn @ccording
val Vfo H\%d}/nv%%}ion 1 with a valve body 2 and a longitudinal slide 3 is a valve holding recess 16 of
a valve block 15.

Valve block 15 has a number of further valve holding recesses 16 (not shown), in which
corresponding valve bodies 2 and longitudinal slides 3 also are located. Also an
electrochemical actuator 9 is associated with each of the longitudinal slides 3 of the valve
system 1.

Electrochemical actuator 9 has a gas generator 62, that generates a gas, and, in particular,
hydrogen, when an electric charge is supplied via corresponding feed lines. The generated
gas generates an over-pressure in the interior of the gas generator 62 and a discharge element
58 of the actuator may be displaced in the direction of the valve block 50 via this over-pressure.

The discharge element 58 is connected with the gas generator 62 via a bellows element 61.

The discharge element 58 is releasably connected with a holding plate 57 at the end of the
discharge element turned away from the gas generator 62. The longitudinal slide 3 is located
in the middle of the holding plate 57 and is releasably attached to the latter.

The electrochemical actuator 9 is mounted in an essentially cylindrical housing 17. The latter is
closed on its side 18 facing the valve block 15 which a housing cover 19. A sealing element 63
is located between housing 17 and housing cover 19.



has a central body (28) rel easable _connected with the housing cover (19),

in which a central body a housing cover and mounting bore (29) connecting a
hou5|ng cover and feed line (4) are made for holding the Iongitudinal slide
(3) WD 021 063191 15 PCTI EPO1l1 12550 11. The val ve system according to one
of the preceding Cains, wherein outlet (7, 8) and/or inlet (5, 6) are nade

i n t WocezvoeaHohody (28) and/ or between the latter and the houspggr/ER01112550
(19). 12. The val ve system according to one of the preceding d ains,

wherein outlet (7) 8) and/or inlet (5 6) in each case are nade in pairs

| yi ng opposite one another in the valve pody (2). 13. The val ve system
according to one of the preceding Clains, wherein in each case two pairs of
inlets (5, 6) and outlets (7, 8) are provided in the valve body (2). 14.
The val ve system according to one of the preceding C ains, wherein the

cent rete Rod¥ing28dverato piojeBRHinté thé Jatre h@lduﬁ??lréééwmn THhe dsmeﬁtdfqne%usmg
the housing cover (19), in which flanl%m_o hr ough bores F are

madecoven f laie&tablished)bytmgcmgta shou 1 of Abe IRusing ¢over flﬁe pmjeetmg oadially
of the co nectin ne (1 ) hevlve stem accor one 0
Che BBV a5 bbripberalisids 220t 192 valus hoRing, cessciB. Theeddeadafs arpart of
thrng'b&QiH%FZ@?&fthé Iv%nB'IOEH et channel (26 27). 16. The val ve system
according to one of e prece ing Cainms, wherein an annul ar channel (34)

is | ocated between through bores (31, 32) and connecting lines (11, 12).

17. The val ve system accordi ngI to one of the preceding Clains, wherein the
cent 8B lgaggtuq'ze; sk 348 mewablyimeuntadeinstheshousing eevan 19n9‘érqqn@ecbm end3t3 of

36), M‘{}qu 'di% %@idg% _%ﬁ"ofnélcﬁ;”ﬁw% tI‘uéQ' 7r)tten r '2658f {heedhoﬁg HBG‘H g there is attached to

| ong
the holding plate 57. The longitudinal slide 3 extends from its connecting end 13 up to its inlet

end 14, that is associated with the feed line 4 in a bottom of the valve holding recess 16.

In Fig. 1 the longitudinal slide 3 is located in its outlet position, in which the feed line 4 is
connected via a longitudinal bore 10 in the interior of the longitudinal slide 3 and via connecting
lines 11, 12 with outlet channels 26, 27 in the valve block 15. The longitudinal bore 10 opens
in the inlet end 14 and is correspondingly opened in the direction of the feed line 4. The
longitudinal bore 10 extends in the longitudinal slide 3 into the housing cover 19. The
connecting lines 11, 12 extend radially outward from the longitudinal bore 10 through the body
of the longitudinal slide 3 and open in an annular channel 34, that surrounds the longitudinal
slide 3. The annular channel 34 is connected via inlets 5, 6 with the inlet channels 26, 27.

The inlets 5, 6 are formed between the housing cover 19 and a central body 28 of the valve
body 2 as well as by through bores 31, 32 made in the central body. The through bores 31, 32
are formed in an annular flange 30 of the central body 28, which annular flange is separated
from the central body in the direction of the housing cover. A further annular channel 33 is
located between the through holes 31, 32 and the outlet channels 26, 27.



WO 021 063191 16 PCTIE P01112550 18. The val ve system according to one of
the preceding Clainms, wherein the inlet element (37) has a sealing body
(38) with a middle bor e (39) and a guide body (40) hol ding the sealing body
‘in the insertion bore (35, 36). 19. The val ve system according to one of
the preceding Cainms, wherein the guide body (40) has a cap elenment (41 )

nmade Wese2/063191 done- shaped in cross-section and a snap ring ($QT/EP04I12550
the cap in the insertion bore (35 36). 20. The valve system according to

one of the preceding C ains) wherein a sealing elenent (43) is |ocated

bet ween cap elenment (41 ) and sealing bog¢ty (38). 21. The val ve system
according to one of the preceding C ains, wherein sealing elenents (44, 45)
are |l ocated along an outer periphery of the central body (28) between
inlets (5, 6) and outlets (7, 8) and between inlets (5, 6) and feed |ine

(4) . TRE. céhealvbbdg 28 Hamanc appfoxitately Xehaped ormr ﬁpﬁ@b R@cfibA sFownierEign 1.
the inlet element (37) is nmade essentially annular. 23. The valve system

accolrtaangom boares 35, ammq@rwbw. any irdebelementi 37 is inseitedniaceilasated eppiadnately in
o B o SRS 5ol Rkl Bt 32, Pl SEL00 B i RboREit
O ocheUi, ELfide BUE/ S0 LR Bhof T $5bing LR o8 1187 o FAREY iy
of t analatdoenpoment( #3t.has corresponding middle bores 39 at corresponding points facing the
inlet channels 24, 25. The guide body 40 includes a cap element 41 and snap ring 42. The
cap element is somewhat dome-shaped in cross-section and overlaps from above an upper
end of the sealing body 38. The snap ring 42 is inserted into corresponding grooves in the

central body 28 on the upper end of the cap element 41.
A sealing element 43 is located between the cap element 41 and the sealing body 38.

It is to be noted that in the case of the valve system in accordance with the invention altogether
four inlet channels, respectively outlet channels via corresponding inlets and outlets as well as
via a corresponding number of connecting lines 11, 12 may be connected with the longitudinal
bore 10 of the longitudinal slide 3. Fig. 1 shows at least a third connecting line 59, respectively
a third insertion 60. In each case these lie opposite the fourth connecting line, respectively
insertion bore.

A further annular channel 46 is formed between middle bore 39 and longitudinal slide 3. This

channel is formed by a funnel-shaped recess passing in the direction of the middle bore 39.

Further sealing elements 64, respectively 44, 45 are provided for sealing the housing cover 19,
respectively the central body 28 in the valve holding recess 60. The sealing elements 44, 45
here also are used for separating the inlets 5, 6 from the outlets 7, 8 and for separating the
inlets 5, 6 from the feed line 4.



WO 021 063191 17 PCTI EPO1l 12550 25. The val ve systemin accordance with one
of the preceding Cains, wherein an end washer (49), which has a central
bore (50) approximately in the mddle is releasably attached to the side
‘surface (48) facing the feed line (4), in which central body (28) the

| ongi tudinal slide (3) is novably nounted with its inlet end (14). 26. The

val vaneye2/e349dor ding to one of the preceding Cains, wherein PCHEPO1{TZ550
) of the central bore (50) forns a stop (52) for the longitudinal slide (3)

inits fluid feed position (53). 27. The val ve system according to one of
the preceding O ains, wherein the end washer (49) has a chanfered edge
(54)) between which and a rotating corner (55) of the holding recess (60) a
sealing elenment (56) is located. 28. The val ve system according to one of
the preceding C ains, wherein a holding plate (57), that is releasably

conngtithid point itisdicsbbaiated ¢hatimthe bése of amannulalnahlet eﬂéﬁlent' 87| mtctﬁhmétely
the connecti ngFend 13) of the longitudinal slide Al 372. AFBSJF A3[ 3. Al F2

. A3[ surroppds t IAPIZSNﬁ Qeth%ﬁmwaisbodw@&lsmadwmrt\ng [parts, aﬂfcgfdhe central
body 28 in Fig. 1 being located to the left of the inlet element 37 and the other half in Fig. 1
being located to the right of the inlet element 37.

On a side surface 48 of the central body 28 facing the bottom of the valve holding recess 16,
respectively the feed line 4, the latter is releasably connected with an end washer 49. The
latter has a smooth end surface that is mounted with an also smooth bottom surface of the
valve holding recess 16, facing the bottom of the valve holding recess 16. A central bore 50, in
which the inlet end 14 of the longitudinal slide 3 is movably mounted, is made in approximately
the middle of the end washer 49. The central bore 50 is surrounded by an edge 51, that forms
a stop 52 for the longitudinal slide 3, on the side of the end washer 49 facing the central body
28. This stop 52 establishes a fluid feed position 53, see the dashed line representation in Fig.
1, of the longitudinal slide 3. The longitudinal slide 3 is moved in this fluid feed position 53 by
the electrochemical actuator 19 as far as possible in the direction of the feed line 4 and partially
engages into the feed line 4 with the inlet end 14.

The end washer 49 has an obliquely passing outer edge 54, between which and a rotating

corner 55 of the valve holding recess 60 a sealing element 56 is located and held.
The mode of operation of the valve system 1 is briefly described below by means of the figure.

In Fig. 1 an actuation device not shown is connected with the feed line 4. In particular a

hydraulic fluid may be fed to, respectively removed from, the actuation device via this line.
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the central body 28. A further annular channel 33 is located between the outlet channels 26,
27 and the through bores 31, 32.

Hydrogen is generated in the electrochemical actuator 9 by means of an electric charge. The
discharge element 58 is discharged with the holding plate 57 in the direction of the feed line 4
by means of the corresponding over-pressure. Analogously, there is a displacement of the
longitudinal slide 3 into the fluid feed position 53. A connection is made in the latter between
feed line 4 via longitudinal bore 10 and connecting line 11, 12 to the inlets 5, 6 and via the latter
to the inlet channels 24, 25. Hydraulic fluid is fed to the actuation device in this fluid feed
position 53.

It is also to be noted that there are a number of ball bearings 64 between longitudinal slide 3
and housing cover 19, respectively central body 28 or end washer 49. The cap element 41 of
the fixing bag 40 is movably mounted relative to the sealing body 38 by means of ball bearings
65.
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Patent Claims

1. A valve system (1) with at least one valve body (2) and a longitudinal slide (3) slidably
disposed therein which establishes or disrupts a connection between a feed line (4) and at
least one inlet (5, 6) or outlet (7, 8) in the valve body (2) and having an electrochemically
driven actuator (9) that displaces the longitudinal slide, wherein the longitudinal slide (3)
has a longitudinal bore (10) connected to the feed line (4) which can be linked with the
inlet (5, 6) or outlet (7, 8) via at least one connecting line (11, 12) that substantially
extends radially outward from the longitudinal bore by displacing the longitudinal slide (3)
by means of the actuator (9).

2. The valve system according to Claim 1, wherein the valve body (2) is connected at its
connecting end (13) with the actuator (9) and the longitudinal bore (10) opens in its inlet

end (14) opposite the connecting end.

3. The valve system according to Claim 1 or 2, wherein the valve system (1) has a number
of valve bodies (2) with longitudinal slides (3) and associated actuators (9) located in a

valve block (15) for feeding actuation devices with hydraulic fluid.

4. The valve system according to one of the preceding Claims, wherein at least valve body
(2) and longitudinal slide (3) are releasably located in a valve holding recess (16) of the
valve block (15).
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6. The valve system according to one of the preceding Claims, wherein the housing (17) is
closed on its side (18) facing the valve block (15) by a housing cover (19), through which
the longitudinal slide (3) is guided into the interior of the housing (20), releasably fastened
to the valve block (15).

7. The valve system according to one of the preceding Claims, wherein the housing cover
(19) has a peripheral shoulder (21) for mounting a peripheral edge (22) of the valve
holding recess (16) on an outside (23) of the valve block (15).

8. The valve system according to one of the preceding Claims, wherein the feed line (4)

opens opposite the housing cover (19) into the valve holding recess (16).

9. The valve system according to one of the preceding Claims, wherein inlet and outlet
channels (24, 25; 26, 27) open into the valve holding recess (16) laterally between feed
line (4) and housing cover (19).

10. The valve system according to one of the preceding Claims, wherein the valve body (2)
has a central body (28) releasable connected with the housing cover (19), in which a
central body a housing cover and mounting bore (29) connecting a housing cover and
feed line (4) are made for holding the longitudinal slide (3).
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11. The valve system according to one of the preceding Claims, wherein outlet (7, 8) and/or

inlet (5, 6) are made in the central body (28) and/or between the latter and the housing

cover (19).

12. The valve system according to one of the preceding Claims, wherein outlet (7, 8) and/or

inlet (5, 6) in each case are made in pairs lying opposite one another in the valve body (2).

13. The valve system according to one of the preceding Claims, wherein in each case two
pairs of inlets (5, 6) and outlets (7, 8) are provided in the valve body (2).

14. The valve system according to one of the preceding Claims, wherein the central body (28)
has an annular flange (3) pointing in the direction of the housing cover (19), in which
flange open through bores (31, 32) are made in the direction of the outlet channel (26, 27)

and in the direction of the connecting line (11, 12).

15. The valve system according to one of the preceding Claims, wherein an annular channel
(33) is located between through bores (31, 32) and outlet channel (26, 27).

16. The valve system according to one of the preceding Claims, wherein an annular channel
(34) is located between through bores (31, 32) and connecting lines (11, 12).

17. The valve system according to one of the preceding Claims, wherein the central body (28)
has at least two inlets (5, 6) and an insertion bore (35, 36), into which an inlet element
(37) is inserted, connecting the longitudinal slide (3).
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18.

19.

20.

21.

22.

23.

24.

The valve system according to one of the preceding Claims, wherein the inlet element
(37) has a sealing body (38) with a middle bore (39) and a guide body (40) holding the
sealing body in the insertion bore (35, 36).

The valve system according to one of the preceding Claims, wherein the guide body (40)
has a cap element (41) made essentially dome-shaped in cross-section and a shap ring
(42) holding the cap in the insertion bore (35, 36).

The valve system according to one of the preceding Claims, wherein a sealing element
(43) is located between cap element (41) and sealing body (38).

The valve system according to one of the preceding Claims, wherein sealing elements
(44, 45) are located along an outer periphery of the central body (28) between inlets (5, 6)
and outlets (7, 8) and between inlets (5, 6) and feed line (4).

The valve system according to one of the preceding Claims, wherein the inlet element
(37) is made essentially annular.

The valve system according to one of the preceding Claims, wherein the middle bores
(39) are connected by an annular channel (46) facing the longitudinal slide (3) and
surrounding the latter.

The valve system according to one of the preceding Claims, wherein the annular channel
(46) is made funnel-shaped in cross-section as a recess in the sealing body (38) passing
in the direction of the middle bore (39).
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25.

26.

27.

28.

The valve system in accordance with one of the preceding Claims, wherein an end
washer (49), which has a central bore (50) approximately in the middle is releasably
attached to the side surface (48) facing the feed line (4), in which central body (28) the
longitudinal slide (3) is movably mounted with its inlet end (14).

The valve system according to one of the preceding Claims, wherein an edge (51) of the
central bore (50) forms a stop (52) for the longitudinal slide (3) in its fluid feed position
(563).

The valve system according to one of the preceding Claims, wherein the end washer (49)
has a chamfered edge (54), between which and a rotating corner (55) of the holding
recess (60) a sealing element (56) is located.

The valve system according to one of the preceding Claims, wherein a holding plate (57),
that is releasably connected with a discharge element (58) of the actuator (9), is located
on the connecting end (13) of the longitudinal slide (3).



