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concerns a valve systemw th at |east one val ve body and a | ongi tudi nal
slide slidably disposed therein which establishes or disrupts a connection
between a feed line and at |east one inlet or outlet in the valve body,
and having an electrochemcally driven actuator that displaces the

| ongi tudi nal slide. Such valve systens are known internally, for exanple
for applications in petroleumor natural gas extraction or the like.
Dependi ng on the position of the longitudinal slide, a feed line having an
inlet or outlet for a hydraulic fluid is connected by val ve bodi es and

| ongi tudi nal slides novably disposed therein. An actuation device is

provi Y¥Q 0AQ6319Mdraul ic fluid via the feed line, this act uapicHIEP6Y419850
bei ng used, for exanple, for adjusting a throttle, for actuating a
so-called blowout preventer for actuating a valve, or the like. In order
to be able to operate and control the valve body and | ongitudi nal slide of
the valve system precisely and reproducibly, it has al ready been proposed
that electrical actuation be performed instead of pneumatic or hydraulic
actuation of the valve system Such an electric actuation takes place, for
exanpl e, via electromagnets or t heValvRSystemcour se, such el ect romagnet s
often lead to consi derabl e heat devel opnent, are very heavy, and require
some expense for the control. Therefore it was proposed that the

| ongi theiinventien icdecérasrvalde sygtereaith aff icast 6he VavB MR a7l h)MoARRIHA Liide g

act uaty In the se.of an electrochenically operated actuator a gas, an
in pgstr"?{’%'t’ndiﬁp‘ﬁ?{i&ﬁ%'&m WF'§H e&Lﬁ?Pi'F 28 diprupte atconpectinarhpiween arfeesk finedad it
pi ecdeastiine iRRYDESUALE iARE VARESHAYCahd ha | Reh Bt
expansi on t hereof and corr espoﬁlﬁdn'g?y t obﬁﬁegg%%éﬁtéwgﬁmﬁ&r F14 2 r et
(fo milieplages thedengitudinal slislel ongi t udi nal slide and correspondingly the
expansi on of the
Such valve systems are known internally, for example for applications in petroleum or natural
gas extraction or the like. Depending on the position of the longitudinal slide, a feed line having
an inlet or outlet for a hydraulic fluid is connected by valve bodies and longitudinal slides
movably disposed therein. An actuation device is provided with hydraulic fluid via the feed line,
this actuation device being used, for example, for adjusting a throttle, for actuating a so-called
blowout preventer for actuating a valve, or the like.

In order to be able to operate and control the valve body and longitudinal slide of the valve

system precisely and reproducibly, it has already been proposed that electrical actuation be

—
&

performed instead of pneumatic or hydraulic actuation of the valve system. Such an electric
actuation takes place, for example, via electromagnets or the like. Of course, such
electromagnets often lead to considerable heat development, are very heavy, and require
some expense for the control. Therefore it was proposed that the longitudinal slide be moved

by means of an electrochemically operated actuator.

In the case of an electrochemically operated actuator a gas, and in particular hydrogen, is
generated 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
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"retrogressive, it is advisable to discharge the actuator via a resistor.
Thus the hydrogen is consunmed within the actuator and the pressure is
reduced. Such an el ectrochem cally operated actuator is very small, |ight,
and reliable. In addition, such an electrochemcally operated actuator is
very high in its positioning accuracy with respect to the |ongitudi nal
slide and requires no energy for maintaining the longitudinal slide in a
specific position. The object of the invention is to inprove such an
internally known val ve system of the type named above by sinplifying the
design of the valve body and the longitudinal slide and reliably making a

connec¥@P2/86898%n the inlet/outlet and the feed line in ordqbcfﬁﬁoqrfhﬁo
correspondi ng actuating device with hydraulic fluid securely and reliably.
This object is achieved in accordance with the features of the preanbl e of
Claiml1l in that the |longitudinal slideZ2has a |ongitudinal bore connected
to the feed line which can be linked with the inlet or outlet via at |east
one connecting line that substantially extends radially outward ( fromthe

| ongi b8l i spl acing the 1opgitudinal slide b f th
ot oep ol Bfthe et péttfe B 6 Ao BBR disecheas ermeter i ateststan dinuss

made thel hydvogert isconsagict wiihiihe RASoPEnd B hdeyd| lide and a
connecting line branching therefrom Thg I qg'%gg%%ﬁggéc@{cgﬁ bet ween

| ongi tudi nal bore and feed |line renmains i ndependent of the position of the
| ongi &4&H K& | |, val ve bod nd,the cgnnecting line is
corr es%tgingﬁr? éﬁ@ﬂogﬂﬁwfed%ﬂ g%b\%ya[t%&)g%{h%lt% '&tVebr s@é'ﬁ'*ﬂ@?'t*ﬁﬂd ’PB%UPnE‘ %?d'tiféh@uphg
hy?r an B'@cﬁbd"‘%mifa")g ggwalﬁdi pbwatords vafy highdintitdédbdsMontld Secui¥cy WRAMSs et 14€
ac h . . . . '
(* u%g ionglltuglnavslscge and requires no energy for maintaining the longitudinal slide in a specific
' position. '

The object of the invention is to improve such an internally known valve system of the type
named above by simplifying the design of the valve body and the longitudinal slide and reliably
making a connection between the inlet/outiet and the feed line in order to feed a corresponding
actuating device with hydraulic fluid securely and reliably.

This object is achieved in accordance with the features of the preamble of Claim 1 in. that the

longitudinal slide has a longitudinal bore connected to the feed line which can be linked with

‘ the inlet or outlet via at least one connecting line that substantially extends radially outward
{* fromthe longitudinal bore by displacing the longitudinal slide by means of the actuator.

In this way the connection between feed line and inlet/outiet is made only via the longitudinal
bore of the longitudinai slide and a connecting line branching therefrom. The liquid connection
between longitudinal bore and feed line remains independent of the position of the longitudinal
slide radially fo the valve body and the connecting line is comrespondingly connected with an
inlet or outlet for feeding or removing hydraulic fluid only by displacing the longitudinal siide by

means of the actuator.
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for the val ve arrangenent, the discharge end of the |ongitudinal s ié 24@
be connected with the actuator, and the |ongitudinal bore may open in its
inlet end opposite the discharge end. A series of valves nay be located in
a very narrow space because of the conpact design and, in particular, also
the use of the electrochem cal actuator, so that the valve arrangenent can
have a nunber of val ve bodi es having | ongitudinal slides and associ ated
actuat.ors located in a valve block for feeding actuating devices with
hydraulic fluid. In order to be able to arrange a correspondi ng valve in
the valve block in a sinple way, at |east valve bodies and | ongitudinal

sl i desWeh(2/963191 easably | ocated in a val ve hol ding recess of peREPOMAI 2480
bl ock. Since the electrochem cal actuator is relatively insensitive and In

order to supply it with electricity nore easily, a housing nmay be nade in
the val ve block for receiving the actuaBor. In order to be able also to

mai ntain the el ectrochem cal | actuator, the housing may be closed on its
side facing the valve block by means of a housing cover rel easably fastened

to th . t hrough ich the longitudinal slide is guided into
the i 0 g@lb)(;?o %P""?ﬁééahcgﬁ}iwg .‘30%}' glipa ?%féb% vajve areangsmEnt| tbetdéscgpage arfgkof the
housi leggitidihaislide sadebé RBnhEGted Nith yal. | ock, in .order
to obtai cces[s_ to the e?ect?om%ﬁggle&\aégrhéécgmet'Pﬁg%lfdd'ﬁ b[%BE Y apeR in s

i n
det er q’i@"g&pﬁoﬁﬁtrﬁw'ﬁﬁy@ﬁ@ﬁﬂdof val ve body and |ongitudinal slide as .
well as of the housing relative to the valve block by neans of the housing

cover, the housing cover has a peripheral flange for nounting on a

per .C 2¢q§eaa_es etigalves naycbeslnkatedhinl el rafoRsspaRE bedudd!bPiriecdipdd Be¥igh Whd,

( h particular, also the use of the electrochemical actuator, so that the valve arrangement can

) have a number of valve bodies having longitudinal slides and associated actuétors located in a
vaive block for feeding actuating devices with hydraulic fluid.

In order to be able to arrange a corresponding valve in the valve block in a simple way, at least

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

valve biock.

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 ciosed 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 vaive body and iongitudinal 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.
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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 line can open into the valve holding recess |ying opposite the
housing cover. In this way the |longitudinal slide is noved by the actuator
and t hrough the housing cover directly in the direction of the feed |line.
In this case the fluid connection between the |ongitudinal bore and the
feed line always exists. The valve block is made so that corresponding
inlet and outlet channels are nade directly in it for providing each valve
with fluid. In order to seal these channels securely with respect to the
ext er &0 @2/06319Mi ngs of the val ve block, and at the sane tinEct/ePpe/2856
to make a connection to the feed Iine in a sinple way, inlet and outl et
channel s may open laterally between feed |ine and housing cover into the
val ve hol ding recess. As a rule the val4e body is nade in several parts. In
order to obtain the valve body designed in the sinplest way, the latter
may have a central body rel easably connected with the housing cover, in

whi ch ' h t h d feed | de f
e i U RGTRY B LB 1 a6 ESirpfthaeiie, valieS of fheaitivesyeiamgimis: siaiphynand to be
ext engpleaoroptipRMydiseahy :ﬁt@fnaff)éﬁﬁ‘@ﬂh@ﬁt of'th8 él&%%bﬁ%lﬂ’d&?éc@kioqethg%w fifle > AN,

housi ng cover and connecting |ine. si npl e possi formn
and/ oPP&Thiilos the, vafwe baldingfrecess lmg appositie rt!;evlad)uwlg)oxd)yer maln s W thé

he f f d di h bod
oy ooRbiidith Qe & pRREg by, 1 HenBir, 2Ry Brhbusite (e ieavain e
r enowditectibn qudhalﬁéed: lifkd. Uilrdl tHi@ ko ke tr@ﬂulﬁvﬁneéﬁﬁn Béﬁméheihel?éfn lﬂ RinaRBbrel 83d

outl e nd/ I n_each case are nmade overl appi ng each In parrs
in thtb 3%‘?‘1/@'%6 YS exists.

The valve block is made so that corresponding inlet and outlet channels are made directly in it
for providing each valve with fluid. In order to seal these channels securely with respect to the
external surroundings of the valve block, and at the same time to be able to make a connection
to the feed line in a simple way, inlet and outlet channels may open laterally between feed line
and housing cover inio the vaive holding recess.

As a rule the valve body is made in several parts. In order to obtain the valve body designed in
the simplest way, the latter may have a central body releasably connected with the housing
cover, in which a mounting hole connecting housing 'cover and feed line is made for receiving
the longitudinal slide. In this case the longitudinal hole extends correspondingly for extending
the longitudinal siide between housing cover and connecting line.

A simple possibility for forming 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.
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fluid, respectively the renoval thereof may be further inproved by
correspondi ngly providing two pairs of outlets and/or inlets in the valve
body. Then, for exanple, these altogether four outlets in each case are

| ocated at right angles to one another around the |ongitudinal slide, the

| ongi t udi nal slide being provided with a correspondi ng nunber of

connecting lines. In order to sinplify, on the one hand, the connection

bet ween central body and housing cover and, on the other hand, the
arrangenment of outlet or inlet in a sinple way, the central body may have
a annular flange in the direction of the housing cover, in which open

t hr ougWhBRBE3[81t he outlet channel and in the direction of p@mmgﬁg
i ne. These through holes format least a part of the inlet or outlet.
annul ar channel may. be made between the though hol es and the outl et
channels in order to be able to renmove®hydraulic fluid uniformy via al
outl et channels. In this connection it is furthernore advantageous if a
further annul ar channel also is Iocated between through holes and

di st t f hydr aul f1 uid
oL e S, D0 AR W b et Ut rns
make Dorrwmdmw mw\il@ﬂd oy paiith | 6F Hlits! aﬁml infh&t8 Sif Utk &é?vé *b%d&teeﬁ‘héh,o‘fg' n

t he val ve ﬂ] r? %_ll npl e way, the central body may have Tnseftion
conneE¥XAB'e; %‘Psa toagther dow eutlets i each erse anst localedcit rght bﬂgles t®0Re ianoBier
el enmegfoyhd I r e the i el enent vari abl e ‘as
requi reél tth@wggg&ﬂglvﬂldg g%’f)hﬁtlpﬁnéég h&%\ﬁ?ﬁge{“@éﬂ?g it ¢Qirespanding wugber
body @f&qmnﬁgtlnmlﬂ‘les%eal ing body in the insertion hole. 1 9 JUL 2005

—
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In order to simplify, on the one hand, the connection between central body and housing cover
and, on the other hand, the arrangement of outlet or inléet ina simple way, the central body may
have a annular flange in the direction of the housing cover, in which open through holes to the
outlet channel and in the direction of the connecting line. These through holes form at least a
part of the inlet or outlet.

A annular channel may be made between the though holes and the outlet channels in order to

be able to remove hydraulic fluid uniformly via all outlet channels.

in this connection it is furthermore advantageous if a further annular channel also is located
{ = between through holes and connecting lines. This also equalizes the distnbutlon of hydraulic

fluid to all two or four outlets and corresponding outlet channels.

In order to make it possible to feed hydraulic fiuid under pressure to the feed line in the valve
body in a simple way, the central body may have insertion holes connecting inlets and
longitudinal slide, into which at least one inlet element is inserted.

In order to be able make the inlet element variable as required, this may have a sealmg body
with a central hole and a guide body holding the sealing body in the insertion hole.
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pi ece may, for exanple, have a cap elenent sonewhat done-shaped in
cross-section and a half-round snap ring holding the latter in the

i nsertion device. In order to ensure that hydraulic fluid my be fed only
via the mddle hole to the longitudinal hole of the Iongitudinal slide, a
sealing elenent nmay be | ocated between cap el enent and sealing body.
Furthernore in order to be able to nount central body and housi ng cover
tightlly in the valve holding recess of the valve block, along an outer

peri phery of the central body sealing elenents may be |ocated between
inlets_and outlets and inlets and feed |ine as well as between housing

cover gﬂﬁ?ﬁf@ﬁ@l’lﬁh‘b recess. In order to be able nake the inlet el enent nore
sinply in particular in the case of four inlets, the |atter RRI/ER§1M2E80

essentially annular, and extend around the longitudinal slide. In this

case at the corresponding points of theginlet elenent facing the inlet
channel s, corresponding niddle holes are made in the |ongitudinal slide
for connecting the inlet channels with the connecting lines. In accordance

wth LIVe0 L] i rticular with the maxi num-possi ble opening
crossé\lgg@?o%g@g%* 3Uair§ﬁ?q'¥li"@¢'§gt9ﬂi@m pigmedmay e tbrt i ﬁ%‘ﬁe ¥ ée ﬁééﬁ gm
In ormeW!mtrmjme.tshgpé@wc%gjs%%P(i ﬁdalh &our i nl et channel’s, "t n
hol es g% bg? connected by an annul ar° ¢hdfiEpundhenap ring dolding ithe fitlealin §d de
and ¢ Y€€t he latter. An easily produced enbodi nent for an annul ar

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

| , o
hol eln ardesdo sgsurer thdidgdraulic fluid may be fed only via the middle hole to the longitudinal

( hole of the longitudinal slide, a sealing element may be located
B sealing body.

between cap element and

E .
hurthen'nore in order to be able to mount centra] body and housing cover tightly in the valve
oldi
Ing recess of the valve block, along an outer periphery of the central body sealing elements
may be located between inlets and outlets and inlets and feed line as
cover and holding recess.

well as between housing

In order to be able make the inlet element more simply in particular in the case of four inlets
the latter may be made essentially annular, and extend around the longitudinal slide. In thi |
ca.nse at the corresponding points of the inlet element facing the inlet channels corres- ondi )
("~ middle holes are made in the longitudinal slide for connecting ‘the inlet che’mnefs :Iith tlrr:g

connf-:-cting lines. In accordance with the invention, in particular with the maximum possibl:
opening cross-section, hydraulic fluid is to be conducted through the valve system.

In order to make the feed uniform via all four inlet channels, the middle holes may be
connected by an annular channel facing the longitudinal slide and surrounding the latter

An 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 ing i
passing in funnel-shape in the directi
hole in the sealing body. on e fete
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the vale body in the direction of the feed Iine and achieve a flat fitting
on a bottom of the valve holding recess at the sane tine, an end washer,
which has a central hole approximately in the mddle, nmay be rel easably
mounted on the side surface of the central body facing the feed line, in
whi ch the longitudinal slide is nounted capable of noving with its inlet
end. In this connection in order to be able to establish a position of the
| ongi tudinal slide, in particular for feeding the feed line with fluid, an
edge of the central bore can forma stop for the longitudinal slide. In
this position the longitudinal slide is displaced through the

el ect VWOHRPE3191 actuator as far as possible in the direction of the feed

2

line. The other fluid outlet position may, for exanple, be &% HEPO3/2550y
the fact that the longitudinal slide is in position with a corresponding
nmounti ng surface in the housing cover. Mreover, in order to seal the valve
body in the valve holding recess and to | ocate a correspondi ng sealing
elenment in a sinple way, the end washer nmay have a sl oped edge, between

whi ¢ i,ng_conmer. of the holding recess a sealing elenent is
munpgﬂ‘?}gﬁg‘%%%bé? % (1651 91 Yo ery imlhendireations ofihe fee@)inkMHd &cHien'3RG 2
di scidlirgpon|eboidm dfhad vi wi,th the cylindrical housing via &
bel | ows, connect i oTl, bei r‘{gﬁﬁeo@%@?%%%&ﬁé tg? Seme K’é‘ﬁd@ﬂ end washer, whichhashy e

to atPAER! hale apgrayimateinial thelmidel R mi i ol e. way
hgl gbaﬂtrﬂll%o&fa‘:ﬁt g g i ?(:I] 'e g;ﬂagl%oﬁg%dg? ggrr\?mb%g? %l'aﬂg? g@%&é‘%@%%t
of the actuaPor Mg f ?%gn?w'ﬁr’@v%ﬁ'&eb@gtf%nakﬁi'gbtisdhdlﬁitedsbéﬁ&)IéTBYnﬁﬁing

| ocawiilt itsrinfehend.onnecting end of the |ongitudinal slide.

In this connection in order to be able to establish a position of the longitudinal slide. in
particular for feeding the feed line with fluid, an edge of the central bore can form a stop for ’the
longitudinal slide. iIn this position thg longitudinal slide is displaced through the electrochemical
actuator as far as possible in the direction of the feed line. The other fluid outlet position may,

for example, be established by the fact that the longitudinal siide is in position with a
corresponding mounting surface in the housing cover,

Moreover, in order to seal the valve body in the valve holding recess and to locate a

corresponding sealing element 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 e!ectrochemical actuator has a cylindrical shape, a discharge element, that is
connected with the eylindrical housing via a bellows connection, being located on onle of its
ends. In order to be able to attach the longitudinal slide to the actuator in a simple way, a
holding piate, that is releasably connected with the discharge element of the actuat,or
extending transverse to the longitudinal slide may be located on the ,

. connecting end o
longitudinal slide. g f the

. An advantageous embodiment of the invention is explained in greater detail beiow by means of
the figures appended in the drawing. B
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02/ 063191 PCT/ EP01/ 12550 8 Here: Fig. 1 shows a |ongitudinal section

t hrough a specific enbodi mrent of a valve systemin accordance with the

I nvention, having a valve and associ ated el ectrochem cal actuator. Fig. 1
shows a | ongitudinal section through a specific enbodi nent of a valve
system according to the invention | with a valve body 2 and a | ongitudi nal
slide-3 is a valve holding recess 16 of a valve block 15. Valve bl ock 15
has a nunber of further valve holding recesses 16 (not shown), in which
correspandi ng val ve bodies 2 and | ongitudinal slides 3 also are | ocated.

Al so 0@’@8@1%‘&hem cal actuator 9 is associated with each ®CT/EPO1/12550

| ongi tudi nal 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 subplied via corresponding feed |ines.
The generated gas generates an over-pressure in the interior of the gas
generator 62 and a discharge elenent 58 of the actuator may be di spl aced
in thgegl:rection of the valve block 50 via this over-pressure. The

di scharge elenent 58 is connected with the gas generator 62 via a bell ows

el enelnp. 61. shibws di iorigitaginalesestiont thbSugis ar%&ﬁ&a&hﬁo&m%g&jv&% tem in
hol ding plate 57 at the end of the discharge elenment turned away Tromthe
gas gener at oPCE¥IaRGR With,§hq Ayentions | having 4 yalvec and dassoniatdtk elealrtichendical he

hol di ng pl at gctagtornd is rel easably attached to the latter.

- Fig. 1 shows a longitudinal section through a specific embodiment of a valve system according
to the invention 1 with a valve body 2 and a longitudinal slide 3 is a vaive 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 vaive 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 reieasably 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 slement 63
is located between housing 17 and housing cover 19. '



The el ectrochem cal actuator 9 is nmounted in an essentially cyli nd?iﬂcqju gUU5
housing 17. The latter is closed on its side 18 facing the valve block 1
whi ch a housi ng cover 19. A sealing elenent 63 1is |ocated between housing
17 and housing cover 19. a 9 JUL 2005 WD 02/063191 PCTI EPO1/ 12550 9 The
housi ng cover 19 projects into the valve holding recess 16. The position of
the housing cover 19 is established by placing a shoulder 21 of the

housi ng cover 19, projecting radially outward, on a peripheral edge 22 of
the val ve hol ding recess 16. The edge 22 fornms a part of an outsider 23 of

t he val ve bl ock 15. The longitudinal slide 3 is novably nmounted in the

housi r\& $ (5 19. A connecting end 13 of the longitudinal slide 3 projects
into tYQ 9%/ Qﬁ%"r 20 of the housing 17 and there is attached RGI/EPD¢/12550

hol ding plate 57. The longitudinal slide 3 extends fromits connecting end
13 uptoits inlet end 14, that is associated with the feed line 4 in a

bott om of the val ve hol ding recess 16. fn Fig. 1 the longitudinal slide 3
is located in its outlet position, in which the feed line 4 is - connected

via a Iongitudinal bore 10 in the interior of the |ongitudinal inde 3 and

117 TR oo i Ul AL TP 16 g

15. The Iongl tud| nal opens

corr e@@(ﬂﬁcﬂ'&m@l 9stalpjtshed bynpﬂablagcb shotlden20foftthe HoeeRhg! ddver 49i hfg‘ectm radially
Roasin

| ongi bore .10 e t he | ongi t udi nal sllde 3in

cover OWBaREion’S bEriaResEl HE4 27,0 therVaive helbhteoesa I | Yreosrared idmors pax of
Ionglémdm@merggroetﬂé)vélmglégjaﬂ;he body of the longitudinal slide 3 and open
in an annul ar channel 34, that surrounds the |ongitudinal slide 3. The

annul ar channel 34 is connected via inlets 5, 6 with the inlet channels 26,
bet housi ng cover 19 and a central
éody% foﬁ bﬁfﬁné I|9e§’§ rhgva;ﬁg Pef%ﬁl 3“:{% ehdPe gennepting.end 13 of he
cent rtaé ldngitydinBhsiidend (wqbctb()ﬁﬁsthéjmte?ﬁr 20 of the housing 17 and there is attached to
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 bo;e 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
s 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 annuiar channel 33 is
located between the through holes 31, 32 and the outlet channels 26, 27.
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are formed in an annul ar flange 30 of the central body 28, which annul ar
flange is separated fromthe central body in the direction of the housing
cover. A further annular channel 33 is |ocated between the through holes
31, 32 and the outlet channels 26, 27. 9 JUL 2005 WO 02/063191

PCTI EPO1/ 12550 10 The central body 28 has an approximately X-shaped form
in the section shown in Fig. 1. Insertion bores 35, 36, into which an
inlet elenent 37 is inserted, are |located approximately in the m ddle of
the central body. Inlet throttle elenent 37 is made out of a throttle
conponent 38 having a mddle bore 39 and a gui de body 40. The sealing body
38 may be nmde as an annul ar conponent, that has correspondi ng m ddl e

bor es V8O g2/063191espondi ng points facing the inlet channels P1/2Po1/18850
gui de body 40 includes a cap elenent 41 and snap ring 42. The <cap el enent

I s somewhat done-shaped in cross-section and overl aps from above an upper
end of the sealing body 38. The snap riiag 42 is inserted into correspondi ng
grooves in the <central body 28 on the upper end of the cap elenment 41. A
sealing element 43 is | ocated between the cap el enent 41 and the sealing
body 38. It is to be noted that in the case of the valve systemin

accor ¥ cantipk Ho&h@& R%m sPPIRKIeelynXshaped foim e ithe rection showadpeligi Vel y
out | = a. | | . e AN .
cor r ansa A 1Ries 4o 2o ORToER AR S Rist Aehand ool oS 1olBlda Slhrolirdrély in

| ongithediiddle oftibe ecdialdiodyh dnlebttyottiedilerabnisd7 idamade biitof diBoi@vSoRpohemsis a

third _connecti I ne_n9 especgtively, a_third insertion 60. In each case
t hesg”‘ﬁ"l"@ 8@@@?@{ b°f%§8féﬂi][ ?rﬁ‘ﬂ@%’é’éﬂ% IThgeseqling hadyi 38 may bedeads aa an
bor e.anfufdi’ch 2 b S ' ! .
ong T R onefit hft s veMeRbolinb Tl e 30 Y e e AfeiodRife fabilithe
(passilgt FhanNels dfr 22+ The gyide bedyidddneludes @ G, element 41 and snap ring 42. The

cap element is sor_newhat dome-shaped in cross-section and overlaps from above an upper

D—

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 connectéd 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 vaive 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. |




Further sealing el ements 64, respectively 44, 45 are provided for skd iJH§ 2005
t he housing cover 19, respectively the central body 28 in the valve

hol di ng recess 60. The sealing elenents 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 line 4. 1 9 JUL 2005 WD 02/063191 PCT/ EP01112550
11 At this point it is to be noted that in the case of an annular inlet

el enent 37, that conpletely surrounds the |ongitudinal slide 3, the

central body 28 is made in two parts, half of the central body 28 in Fig.

1 being located to the left of the inlet elenment 37 and the other half in
Fig. 1 being located to the right of the inlet elenent 37. On a side

sur f acdu@2/06319k central body 28 facing the bottomof the vg Pg Hiz8go
recess 16, respectively the feed line 4, the latter is rel easa Fy
connected with an end washer 49. The latter has a snooth end surface that
I's nmounted with an al so snooth bottom siurface 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 novably nounted, is

e oull B OB R R ey b haf fnfhercasinor an spogen mistoslemnat Sanbet Z‘Lmﬁ?ui;fo
sl i des@roumaistthe isagiricRial Tsh'ﬂb Qnﬂh VRN bddy ?g%see t §;Ba[g§d hgﬁﬁgthezgent;gl” S

stop 52 establishes a fluid feed position
r epr Ry 48 i Fig-nl beigg logated to the lefoofythevidiet @nemémtoter and The otten dalfug 'F??'l' 1

slideg, Em | f,eed ition 53 by the el ectrochem
act uat ord% as th@ ri?m %ft&n 'gt ?'ﬁmPHEQ@i rection of the feed line 4 and
partially engages into the feed line 4 with the inlet end 14. The end

washe(ﬁ 49 .has % obl i uely pasmqﬁg outer edge 54, between which and a
(r ot atYhg Sid ‘3“34§f tfh% ceBiralcbadly| 26 fagingsthedotiemn af theavalveg holdimericeSSs 165

I'ocatrgshettidel)ahd 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 siide 3 is movably mounted, is made in approximately
the middie 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 partiafly

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.

lThe mode of operation of the vaive 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 particuiar a

hydraulic fluid may be fed to, respectively removed from, the actuation device via this line.



The node of operation of the valve system11 is briefly described bél%mﬁ%& 2003
nmeans of the figure. 1In Fig. 1 an actuation device not shown is connected
with the feed line 4. In particular a hydraulic fluid my be fed to,
respectively renmoved from the actuation device via this l[ine. 1 9 JUL 2005
WO 02/ 063191 PCTI EPO1/ 12550 12 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 shown in Fig. 1. Consequently hydraulic fluid can | eave the
actuation device. The connection is made fromthe feed Iine 4 via the
|'ongi t udi nal bore 10 of the longitudinal slide 3 and the connecting lines
11, 12 passing radially outward. The further connection fromthese is nade
vi a t WOadRIo6391channel 34 and the outlets 7, 8. The outlets

partially formed between the housing cover 19 and the centrgﬁrgggﬁﬁggsgﬂd
partially by through bores 31, 32 in the central body 28. A further
annul ar channel 33 is |ocated between tibe outlet channels 26, 27 and the

t hrough bores 31, 32. Hydrogen is generated in the el ectrochem cal actuator
9 by neans of an electric charge. The discharge elenent 58 is discharged

W th tﬁe hol di ntg, |ate 57 in the direction of the feed line 4 by neans of
the ¢ ?B%‘-ﬁdm Ep Rmeciadeyith putletghanpglsu2B, \27 inithe yaive oak Hpinahe pasitionfof

the i haitd (iR e i S | ' .t he ' osi.tion 53. A connectign is
o RORJHRA 1o 3 kel g oMbyl SR s e
conned®vigey |ine 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 nunber of

o e e 8L o R T Bl s
' 3 and the connecting lines 11, 12 passing radially outward. The further connection from these
is made via the annular 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
the central body 28. A further annular channel 33 is located between the outlet channels 26,

27 -and the through bores 31, 32.

Hydrogep 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 fhe 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 beafings
65. |



the fixing bag 40 is novably nounted relative to the sealing body 583b$UL 2005
nmeans of ball bearings 65. 1 9 JUL 2005, { 13 CLAIMs: 1. A valve system
(1) with at |east one valve body (2) and a longitudinal slide (3) slidably
di sposed 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 el ectrochemcally driven actuator (9) that displaces the
| ongi tudi nal slide, wherein the longitydinal slide (3) has a |ongitudinal
bore (10) connected to the feed line ( whi ch can be |inked with the inlet
(5, 6) or _outlet (7, 8) via at |east one connecting line (11, 12) that .
substantleﬁqaw“ﬁxtends radially outward fromthe |engitudinal bore by .--=
di splacing the longitudinal slide (3) by nmeans of the actuator (9). 2. The

val ve system agoaidl fbeh o Ghflafledn N0 546 sbogfm Yali5gRam (A Sigapnect o

at its connectin he act uat ongl'tu bore
(10) opensd'ﬁpﬂstht%er?'?ﬂ’"@{sh %‘iﬁi’"i"fﬁ)’r digppide cenettior %Wﬁ‘i’fb%fcels‘i’\ljf'ee(ﬁbend§ e“i“ﬁe val ve
syst em accome diletg5t @) ol ailen(d, &rin Te whveriekn (2)eead \nalinge ars getterhdniigalihdgvea nunber
of valve bagﬁi}aﬁﬁ (é)%at%é&cle@% Fngiugiﬁ Pé d\ﬁﬁeré ﬁ)thea"l'bq Iﬁlﬁlﬁgcﬂﬂé 6(9,') ﬁgé Qat ors

(9) located 1 n a valve é eedi ng 1on devices wth
hydraul i c "?']gﬁ‘fdd‘a' bpre ﬁqﬁécﬁ‘ﬂ?‘i}"é’ )}@e{fé?ﬁ léﬂ,ec(ﬁ)r‘ff" ?\’b‘af‘(?e(yﬂ'?dd“f‘thtt'??e‘"'ﬁ*r@c@o‘irng
Cl ai ms, whuetlei(h 8vialab kst omalcwedzlmglyne (12) 12 ticht bubnigntialid extads sddiatle otBardar e

r el easabl Yol Qfibstudifil Bord B) ¥E:d2Rk HelléhglififaPiad Py Mlant By Auefor (il OCK (15).
5. The val ve syst'em according to one he preceding Clalns, wherein a

housing for holding the actuator (9) |s separated fromthe vaI ve block ..
(15). 6. Phe vaheealwystsem acadingliongaitnol, ovheredf the havepody é2)iiscpnGhaeda.itswher ei n

the housi REndedifd eh@ (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.

) The valve system according to one of the preceding Claims, wherein at least valve body
(2) and longitudinal slide (3) are releasabiy located in a valve holding recess (16) of the valve
block (15).

5. The valve system according to one of the preceding Claims, wherein a housing for

holding the actuator (9) is separated from the valve block (15).

6. The valve system according to one of the preceding Claims. wherein the housing {171 is
closed on its side (18) facing the valve block (15) by a housing cover (19), through which the
tongitudinal 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 {18) into the valve holding recess (16).



closed on its side (18) facing the valve block (15) by a housing qoge%UL 2005
(19), through which the longitudinal slide (3) is guided into the Interfior
of the housing (20), releasably fastened to the valve block (15). 7. The
val ve system according to one of the preceding C ains, wherein the housing
cover (19) has a peripheral shoul der (21) for nounting a peripheral edge
(22) of the valve holding recess (16) on an outside (23) of the valve

bl ock (15). 8. The val ve system accordjnhg to one of the preceding C ains,
wherein the feed Iine (4) opens opposite the housing cover (19) into the
val ve hol ding recess (16). 7 9 JUL 2005 14 9. The val ve system accordi ng
to one of the preceding Cains, wherein inlet and outlet channels (24, 25;
26, 27) open i Mho vilesye@mvaschitihglitagne efchs precddiyg Claines ahdryin lridt waeoufeeed | i ne

(4) k@G @and 0o '28927? &l inth 1) vaive Roldihh Fock '(Y YAl ed&v@e%ﬁ?efeg P4} O ONne
MRS (2408 2075 Bt pial ekl (163 sy oy

of the pre ern the va centr
(28) releég%ﬂ%@m%ﬁﬂﬁ@é%ed with the housing cover (19), |n mhlch a central
body a housing cover and nounting bore (29) connecting a housing cover and

feed |ine4) %@Vmcggsterg Bcofladd Bﬁeegfhﬁe k@%@ln%‘% R&wnSloh(#s {f-bodylohe

val ve systen1accor I n one oOf rece wher el n out (7,
8) and/ or "es #feafral bady (g§) r%{?%a%%‘"?ﬂedc‘ﬂ@ tehnupiog c%ﬁdyg)('ﬁw'c%ﬁa?'ﬂﬁ' B98Y ween
t he | at t e haosihgt doger odisionging bare (29§ cdnne@ijg a bRusinflvever ahd/ieed ret(¢aracads di ng to

one of thgxpamﬁfmbﬂggg%ﬁggﬁm ¢pherein outlet (7, 8) and/or inlet (5, 6) in
each case are de 1nh pairs Iylng opposite one another in the val ve body

(2) 13. The valve system according to one of the preceding O ains, wherein
I n each case t Woe wiversgstaf acdoniingtis orfebof &) prevading Glalnest sherdin syt:eaﬂesmom ded in

the valve mté@ﬂiy ngt): made in the central body (28) and/or between the latter and the housing cover ( 1
9). |

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.
_Thé 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 cne of the preceding Claims, wherein an annular channel
(34} is iocated between through bores (31, 32} and connecting lines (11, 12).

17. The valve system according to one of the preceding Claims, wherein the ceniral 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).

18. 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).




14. The val ve system according to one of the preceding C ains, mher1e|g'nj“%tlllﬂezauﬁ'
central body (28) has an annular flange (3) pointing in the direction of

t he housi ng 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 val ve system according to one of
the preceding Cains, wherein an annul ar channel (33) is |ocated between
through bores (31, 32) and outlet chanpel (26, 27). 16. The valve system
according to one of the preceding C ains, wherein an annul ar channel (34)
is |located between through bores (31, 32) and connecting lines (11, 12).
17. The val ve system according to one of the preceding Cains, wherein the
central bo®y (TR8)yaltresystah abeeditg tbwoe ofrfhegirece(liby CB)msawikrein therysige bodyrfddor e

(35, 36), ﬂaQtaOcaWeHéma@ﬁ r'ﬂlacfet es%&ﬁ?@%orr(e%?l)apédsln cﬂo@sige!c{i(ﬁxdandcéjgr%(‘rﬁb er)t he

longitudinal slide (3). 18, The valye systemaccording to one of "the

pr ecedi ngq@ldﬁ'ﬁHE,Cawgi'é%eéF?‘?”loﬂgc’rre|(|3r5ei36)e| ement (37) has a sealing body (38)
with a mddle bore (39) and a guide body (40) holding the sealing body in
the insertdgon BaE QaedRstedBkcordind otk o?mgérecedlfﬁ é{%ms,T\M‘eré(@L &ty SERER

accordi ng .qne. aof the precedi d ai ng, ereln the gui de body (40) has
a cap el er{é:ﬁfsqfcﬁ‘fg bRYER" (t%gse H‘FPQ?D)?“‘S%‘%E"M%@%M n cross-section and a snap
ring (42) holding the cap in the insertion bore (35, 36). 20. The val ve

?Z?’:; em af%f ?i ggeb U?vé)%eﬂfacléchlﬁn@foettﬁ'@@i% p@cgl‘hﬁ& ClawQ\ﬁ.érgin%es?{ﬁfleieﬁ)%nt@!rﬁrrent
IS we cap el enen an alin 0 . ) e
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el enent s ofipls (745 pndipedwdep digted. Gllaoigedilineddit er peri phery of the central body
(28) between inlets (5, 6) and outlets (7, 8) and between inlets (5, 6)
and feed |25.ne (I'ﬁg valve system according to one of the preceding Claims, wherein the inlet element

{37) is made essentially annular.

23. The valve system according to one of the preceding Claims, wherein the middle bores
{39) are connected by an annular channel (48) facing the longitudinal slide (3) and surrounding

the latter.

24. 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).

25, 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).

26. 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 (53).

27. 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 hoiding recess (60} a

sealing element (56) is located.



22. The val ve system according to one of the preceding d ains, mherL@anLeHME
inlet element (37) is nmade essentially annular. 23. The val ve system
according to one of the preceding Cains, wherein the mddle bores (39)
are connected by an annul ar channel (46) facing the |ongitudinal slide (3)
and surrounding the latter. 24. The valve system according to one of the
precedi ng C ainms, wherein the annul ar channel (46) is nmade funnel - shaped
in cross-section as a recess in the sealing body (38) passing in the
direction of the mddle bore (39). 25. The valve systemin accordance with
one of the preceding O ains, wherein an end washer (49), which has a
central bore (50) approximately in the mddle is releasably attached to

t he side s2& f ackhe V48 syb@ami aacprdifpeto beed thd precedidy Clainms, whdrgih a bddibg pibte KBYYly ( 28)

“the longi tMQ'l@%‘eagbb%nr(e%bed lwith a%\fl@é;eyeléﬁ%t'\p Eﬁfiof\%é Qctuattc§ (é)nlg%at@@gn (h%4) 26.
The val ve Sy stem ac he preceding Caims, wherein an edge

(51) of th& ""tf’fé’??tet“ﬁfwﬂ)ﬁfﬂée 'E”?ﬂ.’f)‘d"?ai?]'ﬂ% stop (52) for the I ongi tudi nal 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 elenent (56) is located. 1 9 JUL 2005 16 28. The val ve system
according to one of the preceding Cains, wherein a holding plate (57),

that is releasably connected with a discharge el enent (58) of the actuator
(9), is located on the connecting end (13) of the |ongitudinal slide (3).



