SLI DE VALVE CONTRCL DEVI CE AND A DRI VE DEVI CE FOR USE
WTH | T Description The invention relates to a val ve
wa@eovbade7slevi ce with the features of the generPCI/BRI0D4/007330

of Patent Claim 1l and a drive device_which can in

pard Lol AL belded, b8 g3l \ssn&ogx&el% YL il

val e “control deviees are for exa

so-called control pods or simlar equipnent in the

m ning and / or production of mneral oil / natural

gas. Such a control pod can for exanple be arranged on

the sea bed and is used at the point of application

with a range of valve control devices for the

adj ust ment, actuati on andPesefiptian of val ves,

throttles, blowout preventers and ot her equipnent. A

sui tabl e val ve control device exhibits a val ve housing

in which various hole sections are arranged. Relative
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ITst and a second ow hole is rmvab y suppo

Claimi-hendle drie dedta whigb gain gparitidans. yeedsior the \/L&'b/el qengrakcdevice.

case displaced with the flow holes such that the

correspondi ng fl ow hol es conpl enent the hol e sections
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valve aﬁ%}&;érgl\gggﬁ%eesbgr\t}égn é&?rﬂg'@ ltalbﬁl%tlgr?rén@ fcﬁ'\rtrg)?tg'rf \élglv)és ﬁ\rottles blowout
prevesters ard otbenequigmaent. one act uator or between an actuator

to areturn line for leading the fluid away. In the

first case the fluid is fed to the actuator, whereby"
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with tI?&fldWEQIEs 590?? ﬂ%o fe o gﬂﬁ osglbfi{? oh ang:‘éﬁﬁ‘?é?rg nlﬁ él’(])é n&e sections for the
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varTous val ve control devices can 'be realised
hole, thenfaogoneesligsl earpalernatively bgy madg by it Between afeed line of a fluid pressure

sourcétd chééé? BRE aERBIr O b¥Re¥R Bn Yt itdh th A refIRY | hr‘?ee\%r Ie\%ﬁ'@ the fluid away.
such a known val ve control device the sealing o

hol e sections not connected by neans of a flow hoI e

In the Qﬁ;ﬁlé%e e Adigisvel Yot ac@lﬁatbrt ﬁ,ﬁhfeb@nﬁfoata%rﬁﬂéla%t@ates a valve, throttle,
sealing el enents betweenthe slide, the hole sections

blowogpreveraer, el Sl Rg!f thiw ?ﬁtu§t@h'3vtalt\¢én*@HHPieél thedlpictwhkich is under

pressur% ||§3I~§ut€9V’tﬁMﬁ|bh bee raphriphidte gl 1P @ohRtHey a¥iLbfr th @he retumn line by
ten very high pressures required, particularly i
dlsplacement of the valve slide into another position and by connecting other hoIe sections.

Appropriate to the number of hole sections, flow holes and return and feed lines, various valve
control devices can be realised, such as for example 2/2, 3/2, 4/2, 4/3, 5/2, 5/3 directional

control valves or similar devices.

With such a known valve control device the sealing of the hole sections not connected by

means of a flow hole occurs by the valve slide itself and appropriate sealing elements between



the field of mneral / natural gas mning or
production, a | eakage flow of the pressure fluid in
W0 b@sespect i ve val ve control device with the REI/ER2004/007330
slide in the closed position cannot be negl ect ed.
Since general ly, many such va%ve control devices in
one control pod or also many €ontrol pods with a |arge
nunber of valve control devices are enpl oyed at the
poi nt of application, a serious problemarises with
the slidgathe holet $rstierslanei toariaie gusiiice SHith suEh uialyeagontgal (devices it has
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problelj @dsed svithoregadd g ﬂwleerefpetmamﬁwto@f Pmsetme Quidi es well as regarding
Accor di ention, val ve el enments are
contqr%p%t.log] clg}%%gg\%'%ﬁe ¥o the appropriate flow hol es of
the valve slide. In its closed position each of these
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connected position, the first valve elenent is in the

cl osed position, i.e. the valve elenents are in each
The ahjent igsabesidyy thafentuies chFsleghCdindl ve seats. In this

manner, when the flow hole is displaced for,

|nterrupt|on of the assigned hole sections, the hole
Accogtig fodhs irertionovalye @l@wrﬁglawetevelly@sene@@ ihesppfopsiate flow holes of
the v¥\(0§ SR P led ‘&I@Fec?po SR @EI%SEG\?I\% el%&nﬂs%ﬁ?ﬁ@aaﬁcﬁse be pressed

eCtI ve va errent rovi separ at el for
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flow llicng |\éalle'Sn ﬁ%"éhgn@dQQ% &S?Fé'spbﬁdlﬁﬁ hbfévﬁgtléﬂ@ % second valve element is

m ses a correspon In | eak age | ow and wher e
in theaplpsect absiéon andhiise Versamvhgn die iseconthiiow pieds én diropangected position,

the fl&,@(?alp@ efefist fsqﬁﬁl'?éjclgélé& SoskiohPl & t8e vhRiakldmi$hts are in each case pressed

constructi onal fications to the valve slide or the
onto tmlaselgne@salmgseam he region of the hole sections are
relatively slight. This applies anal ogously also to

the costs of such separate valve el enents. There is the _
In thip sraniner.| whep thediovs hielk i& disrlaged dpieiaNTUPEem ob éhendtaignegt hole sections,

the HoRPB&tLAS glré‘ th@eé{léJi\b‘? th@%l\)égslfo%' Addivand, QNH(—'J?S applicable, appropriate

associ ated val ve seat hol e secti on.
sealsphuleinsigad e respPeRiive valve element provided separately for this purpose. Due to

the pressing of the valve element onto the valve seat, a good seal is achieved which minimises
a corresponding leakage flow and, where applicable, almost eliminates it. The valve elements
can be constructed quite simply so that the constructional modifications to the valve slide or the
valve housing in the region of the hole sections are relatively slight. This applies analogously

also to the costs of such separate valve elements.



connection be caused by the novenent of the valve
slide. However, in order to be able to essentially
wW@s®ogoezd | novabl e el enents to the val ve sl i deCEHRP2004/007330

consequently where applicable to al so render them

easier to maintain or replace, the valve elenment can

be novably supported in the v%lve slide and in

particular in a valve slide receptacle open to the

out side. When the valve slide is in an appropriate
Ther®asithé @ossibily tal vecrelbevaive elesngnt esweble ondvabtyheuppried in the valve

seat of the correspondi CL 1, QN f S ' PR
nousig, la04? d° e AP A n SRV E Sagbt 18 1olS el Bl gt can in i
conn&in Hecaubed byittei rdeventdnt of thlewelvel stident in its cl osed

position noves out of the receptacle so far that it is

pressed onto the valve seat to seal it. Wen the valve
Howeek 0B orarras betdife wRbssenthlynassigncalnmbealle semtets inthe valve slide and

t he recept acl e,aﬂgittn so far by relative m)ve?rent al 0% |
consqqyieniy Wiere 8RPIIERIS: 0n@vR FRMET JheThedSId| PemaintaR ar fpgiace. the valve
elemdntidaR®e rhGsblyl og&dinthe healvoBBde aed edbarfadarliy a-valve siide receptacle

roduced and wel i -seql [ nlg:‘?val.ve el ement

p , I can..be .
open g e S0 BRI G Rae 8 (R ABPIORTAE PRPURBAne ivp element is
presséalonto Bl Jalve W of flen@r@Bperiiig hole aleetiom heace bedrpgtthis hole section.

adj acent to and i W th the fl ow

. in co-ordination. ol . .
Wherg sigPROREE iy &1e qegesgt@clgmpgnﬁg%eef’gﬁswea 9 @%ea?'ﬁ@&nF@n'& fosed position
move&fout e theatacepsiciedsy Bir Mmettit Isnsrbes@ontoanpatike deat tdieeat it. When the
Wi t hout val ve el egent?, tge.fl QW Ig@l ?}%‘can a[tﬁ II east far by relati
valve slide moves, the valie fEMeRt 53 8C i Pa LB I eseRiRgle/adg)n so far by relative
movekinY Blofl GVEHIe scH ittt ervementiss thevalsalige atd furthegbositions cannot be
curved passage of the flow hole. In this connection it

obstrycdedasi er to produce flow hol es which exhibit a first
subsection pointing away fromthe receptacle and a

second subsection pointing to the valve el nt. These
Easil peEed GRS Welreoalld PR SRLENEI BN §F [siSed frapiaiele T that such a
valveldidiger @ 4 halte ball.lh subsections are arranged in an

approxi mate V-shape in conbination. In order to press

the val ve el enent onto the val ve seat sufficiently,
Wher2p§ihg i edpeogriates ealap @ldnoattiaoijaceat tac esd irs oaordisatoprwitrgthe flow hole

and et Bestide uen 0B DselE i S 8B Sl st unchanges
compaietptbithosadwithaut halve iefememts, thefewheld cant didegst pssialle be routed around

fluid, ich i [ .t
o el ) e SRR 39 Bt P B Mo g e s o
the flgw @slei ng of the val ve elenent on the valve seat. This

ﬁaln for ex_arr?l et gccur [ ntthlat amﬁrers]si n%_ g_mtopl y .

ol eopens into the receptacle, ich exhibits snaller

In thigltormesiicmis iscasisa teprotioce fimv hbles wiitheexhikit a first subsection pointing away

from the receptacle and a seqond subsection pointing to the valve element. These subsections
can each run essentially in a straight line so that both subsections are arranged in an

approximate V-shape in combination.

In order to press the valve element onto the valve seat sufficiently, appropriate force application
devices, such as springs or similar items are conceivable. The construction of the valve slide
with valve elements can however be simplified further if the pressure in the pressure fluid, which
is contained in the relevant hole section, is exploited for the displacement and for pressing of

the valve element on the valve seat. This can for example occur in that a pressing supply hole



shoul d however be noted that for exanple with the use
of two valve elenents, one is novable in the direction
wobRoosels7® hol e section and can be pressed on PCT/EP1064/007330
said hole section being connected to the feed Iline,
and the other valve elenent is novable in the
direction of such a hole sectfon and can be pressed on
it, the said hole section being connected to the
return |ine. Depending on the construction of the
openy¥ dhivetheorceptacle, mafobr exhibitshemaller edineosiahs compargd to the flow hole. It

ero S LRSS e AL SISO A o s moval

the d@dtigi essech antiale tsbetion ass can ddeedresabd @nsigathe sHidkihelei section being
frequ uat i

the possipility that wth n o n.of the .
comnggii B hes e cinby BN e VAT SO QRO BRIt grection of such 2
hole E&iBA Lﬁnd,cagﬁt%’meml dmi&,hhg ,saiﬂhmle'aéwtbnsfm?tg ¢ominsuie €6 the return line.

to wear and the correspondi ng sealing.effect between
DepepREtyal #6 SEBRTUAHA ChdR APVE ST ERL it R P A8 ARG contol valves
quoteétPdps®e Oof séidral. cdieypehding, valve @idhesnts acabeba@bhevdddin the- appropriate

repl ace such a valve se [ '{Tpl e manner by a new

o a% in a si
directigreand presses Qo heliasgaratsd VANP e  as a seating ring

supported, in particular releasably, in the valve

housing. In order to facjilitate renoval and fitti of .
Therq e BaESEY st Vi e BBl RSV or 4 4 ScR ABHEDe Yelth elemelits and with a
high Seppfdd ijﬁhe@%&@?%héﬂélté‘ppﬂicétﬂ@,git}ﬁelgi/m@?_m& eisCﬁlﬁbjbﬁ to wear and the

screwed into the val ve usi or, fixin e seat )
correRanaManFRA B8, E R L DR MRER (0% VARE T6t e ahics BRE, B€arades in the
cours@'cﬁ:ﬁﬁfét. Tﬁé}dfdrél,e? bi’d;;y tolpeablago ﬁpléi&flﬂ)ﬁ&i vahg: sdanh 4 sifple manner by
M at | east part of t a opri at ol e section. In .

a new, PG 171V sealdan i TOIEta 4 5Patg b IRERT PR paftgular releasably, i

the valey hé@sngrore variably and to be able to continue with

feed lines and / or return lines in different

directions, they can be continued by main feed and /

In ord¥r té €ddilitdte [remegaliamdtfitinguqfiire saatihg riog il @wenstiustigiygimple manner, a
covers. For, sinpl.fi ccess t val device f.or .
soren i 5B, 0 5 SR 0R 55 3ot Sk b4 8 5y ror mang e
seatir@pKigy, svreebbiberlengiadinbl yolabf thehsaeweon eleenent ant éine fing opening of the

fixing the val ve i A S npodi nent of such
seating ing @%ﬁﬁﬁ’#{ %%gfgﬁg?@%lof)éée%lﬁé ?%C?'gg'ded studs. These
can extend just between the housing covers or also in
ddi.tion thrqugh e,V using ..\ ri] rooW
in ordiy ¥ neRiisa. Jara et 5 ardh 1R, Pl eelie bl fifidtly dhd B be able 1o
contiradvaitit fgpebliresi dnd her redwrspines lire differéntr ditedtiarnss $hetyi @nl lye continued by

.as a hol | i ' '
main Rl et P i e e SR AERbRE Rlsfloeovers,
supply line opens in the bottom section, in particular ,
centrally The L rdj .
For sifEdacstee By B BRI ek ERE ooBf he Bpbdr and tower housing
covers can be releasably attached to one another for fixing the valve housing.

A simple embodiment of such an attachment can be realised by threaded studs. These can

extend just between the housing covers or also in addition through the valve housing.

In particular with ball-shaped valve elements, it may prove to be advantageous if the receptacle
is formed essentially as a hollow cylinder with an approximately hemispherical bottom section,

whereby the pressure supply line opens in the bottom section, in particular centrally.



contact with the valve seat. The valve elenent is

gui ded along the hollow cylinder when it is pressed in
wo b@edizsext i on of the val ve seat by pressure fPpai/grioed007330

via the pressure supply line and the corresponding

val ve seat is arranged aligned to the hollow cylinder.

In order to provide a val ve seat, which has-a good

sealing effect and al so exhibits a |long-service life,

the seating ring can be eroded at |east on its surface

which fornms, the .valve seat. In a favour abl e manner

theapro riate su elsfor t . o .
e e SRPOP L L eSS e PR SLE LAY sapnyren s ret
contdet GfthaRe QQIvétseaﬂdl' Heovalexalapleat isoguided atring. thé hollow cyllnder when it is

pressando IALOIStAN ALIS vANa Seet BY Frabepis it FadhE PRupply tine and
the c@‘?éédoﬁ&h%{ vanE seht is afrangetsalighedi o therhedtiial cylindeor der to
e able to formthe nost varied directional control

val ves and val ve control devices for different
In oro%?% bioRHde @Nvalve %t%lMﬁhM@b@@ sealinghsfeeisqraralsd é)phxblts a long-service

bl d h
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favouratid fhdnpbete fpthﬁaté)s{ﬁfa&G iSRgebtessefiah aberdingdo the section of the
segnents are those with,a | e section,

or exa
Valvetm@?tmcrﬁé‘(%é?ﬁ%h'f g&hfog)gxqrﬂgleg 8‘&?‘?qu| ng and -
screwin element as well as, if necessary, further
segnents for the separation of the s nts. wth hol.e, .
A suTBGRIBOIREYY i SNEOBP R e SR CArea S Pg LR lngRegt s formed at
leastbgﬁaﬁ;ﬂ&ﬁ’ofﬁé’rranﬂ@m@ﬁfewlg a drive device, etc. The
ve slide need not however be supported novably in
all housing segnents, but rather there is also the
In or&é‘?sﬁ ipBidpid ¥ fohBtthd Ay adriedl diesioms dostroll vadved apfdf vaite control devices
ds'in the novenen |rect|on f the v

fo AR BPPIEEROTOIET G YE CHERPSATRE SROaETITy egrblaibgsed of many

housiR§ sehmeAR! dhermbyand vare s&dists |’aeval$|¢($upporthdf ihaoemsponding slide holes
orientations .in

o 1 i b 35S Rol  a  o? A S a e seion
thosepfoﬁi\é%ﬁémﬁhoblﬁtﬁkﬁgfé‘trfel savatibg tringeamd lserelmemselargeeiemeﬂ s@s, if necessary,

furth%esglgg@ngnfgr ¥Qja tmﬁ%ar qpe&etgh%%ﬁm%tssﬁlﬁﬁarﬁuﬁvees{c?ig?%%r the termlnatlon of

the vaivé Heusirl 8the eads, dogewemmaaiating atdeive idevicafett.he vari ous
housi ng segnents by the housing covers can be achi eved
in that for exanple the housi ng segnents exhi bit
The R#vEBlideahdad Aotsispveaver be supporew miavablyriosal- meisingosegaredits, but rather

theret laﬁqlgggl?%e?@:ogggd@h %? é@&gn hdd%l aqﬂ% El%géc?%ffogt Eﬁ@ fn the movement

ion c occur
direcBdHIsfaps valte sider mamommsomngsmmmtsconponent s
whi ch, if necessary, can also pass through all housing
segnents.
The housing segments can be standardised and can also be used in different orientations in

order for example to realise hole sections in different orientations. In order to prevent a leakage
flow between the housing segments and the valve slide, the housing segments can be sealed

one to the other and / or relative to the valve slide.

Simple arrangement and retention of the various housing segments by the housing covers can
be achieved in that for example the housing segments exhibit essentially a square or

rectangular cross-section and are connected to one another in the region of their four corners.



Thr ough the application of such housing segnents each
val ve housing with appropriate valve slide is of
wore@dloaas7eonst ruction. In order to be able to PCDEPHSE007330

further with these variable nethods, in particular for
different applications and requirenents, two or nore

val ve housi ngs can be arrangefl adjacently between the
housi ng covers- and each -connected to the main feed

and / or return line. In this way, due to the nodul ar

Suchc®shrdetdn eanh eEcurhgingadppeogtiaty thodadievstads er dimilg@ecomponents which, if
nunber of act uaﬁﬁl ors simlar deV| ces can be operated

0
Neces$aRy| PRRERAS | TRHEN é{ I BRYSINGFRIMEN S feed or return
line is needed and only standardi sed individual parts
used irrespectjve of the size of the co

Throt ihecaPPAEAIAT A FUED S o4 P SEERERIES YAl g Wil agpropriate valve

slide ri?Wrnﬁbddlefiec%nGﬁ‘@ctfbﬂ %€ @Rder fto tHee MbRXtce prdgledt SuRhert Rith Mifese variable
valve slide in housi n%' covers. Anal ogously a

methags, tia pricHIE fFHtQﬁffergﬁtp?ﬂ%VC one aﬂdnreﬁa\f%m FaWoppr more valve housings
" can BéaérYé?ng%Q %ﬁd&ntl%é&)éeﬁ%ﬁ@ Re\Ssind) cées-@hdl @aEH @Bnfctdd® the main feed

act uator, can formed in the | ongitudinal direction
and /ogr Tetusn Jiag-ie tB'ﬁl‘w idye do Hori 1oAYy laE GPBstrudtinn of 4 valye pentrol device a

Iargearmrﬁoetr%f 3t RIS o@%ﬂm@r'o@ﬂfc@& @ahhf Mﬁér‘e@dssu’ﬁ%lté{rﬂaously, whlle only one
housi ngs adj acent %‘é’and al so the varjous. segnents of

main figgd,er 'I%w@l“ﬂ@ iphge rﬁf“ﬁ’domhétaaf*ﬁ@vsqdnm%zv'éfuﬁ*p?aéfsrﬂﬁﬁ@?d irespective
of thd §1%e g,qubg,g eRV8&icecan exhibit an indentation for the

I nterl ocklng acconmodat i on of the valve housings or

housi ng segnents. |f for exanple only one valve

Advah@ﬁééd&aﬁaﬁ'xg‘éﬁ%ts b AR BRYG GH retdra UiBéd Bar® Bé( 8E&n if they extend lateral
smal | di nensi ons and the corr

to the vaiNengligeii e ROUSINE\FONRIEIARYIPIRYRY 7 SHER %%@?Pﬁt@%“pp‘y line, in particular

of a %r\‘ferﬂm% Q\rhléﬁ ekiéﬂdm;m&h@gia@emrwSth@facm@ow@)aﬁebe formed in the
housi ng e of two or nore val ve hou5|ngs

'Ong'taﬁ'ﬁﬁ'dbﬁep%ﬁré?’f)ﬁh? éﬁ‘“@j% F‘"‘#’o'ﬂﬁ MYSEWRAPE ar e sel ected which

accordingly, wwth the main lines forned in them

supply the various feed and, return each. val ve
In ok & P goISHgy 4TS KRGS 1 YR U YENE ToLBneR aiPyY and also the
vano%ﬂs&ﬁﬁ&ﬁs 2k |ayvaﬂ‘l1é ﬁuhﬁhg shepedirre el @lgelelrﬁﬁ&"mpléaﬁaraieﬁ Othe housing
e arr

Covers £ap; |b aﬁ\glng?rl\llg ];oél%scr e og!g&qe%%pw?rtg@a ggﬁl ogggv\éalve housings or

housih8égrhétsval ve housi ng can aI so conprise a housing
segnent for a drive device. This drive device can for
exanpl e be actuated electrically and assigned to the

If for\é&lamgle%ﬂnlylﬁbnéoialmhemm id osdd)ethe caapprdpridten Bdbusing covers exhibit small
recti e to

dimerghiqse G O CaTReiG Bipftaior 8L Hoad for M pifiofRil, apppmmodation

of thd hmsnﬂpeégrh@*ntdldf mbl\ther‘rImustngc lWlthjshlmgsaofs pmo pg more valve housings,
ar device,

appr%@@ﬁlaﬁfqe{ )|7°'t'ﬂ59 COYRLS Jr¢ a%lecags rv@’gcl:ﬁ agclzo?g ngly, with the main lines formed

in them, supply the various feed and return lines in each valve housing.

For the further sealing of the seating ring an especially circular-shaped sealing element can also

be arranged between the screw-in element and the seating ring.

It hés already been pointed out above that the valve housing can also comprise a housing
segment for a drive device. This drive device can for example be actuated electrically and

assigned to the valve slide for movement in the longitudinal direction. The movement due to the



causes the novenent of the valve slide in both
directions. In the appropriate drive housing segnent

WO b@ooosps et e dri ve devi ce can be accomobdat edP@r@P2004/007330
operated separately. The accommodati on can al so
i ncl ude appropriate control circuits, sensors for
nonitoring the drive device, @étc. Depending on the
| ength of the valve slide or depending on the field of
application for the valve control device, different

drive RRVRE nfidt ddadsofy irf fiee Qlﬁ’&&ﬂbﬁ l Wiailst e retoftetionGe tHeypidsa® direction may
be required. In this res e drive device

and t he
ocCUiypting alsenRg ﬁl@ﬁ@@bmml A Véﬂes 8'%5@ i8ISPhE |p8§sxb|hty that the drive device
causEOMthsehicpbor thEvaIvERANS intHtAk diré&iodsl ve housi ng
segnent is constructed using appropriate subsegnents
or contains those which can each conprise subdrive

In théJQe\erB?r‘{%Té ghvérﬁéfus*i’r?g et cdrpgiete @ivet fbvicr dBinde accommodated and

rive device. Generally, the drive device can
Operajéd separaleld Thy acearpmedaiinm ¢35 1o inchigde PPNt FPRroh gircuits, sensors

formShl?&ﬁwgt ivedvic@l efeabl es need to be routed to the
wever, appropriate supply cables may be

provided for the electrical supply. In order to be

DepeﬂBLﬁ dn%né %}ﬁﬁﬁ SHRE Qﬁfvb%m&e %H BBbhdton tHY fick®BE 5[5BIIC3’[IOFI for the valve

ecessar he outside fromthe val ve
contr@I(ﬂﬁvmgl dlﬂ@n@nt@owqtra %Qf tbehglegmga ylm%lmabglso be required. In this

respe%ﬁ1 gﬁtﬂ gk §&icd AR ﬂ@srﬁé‘tg? hefisiSy sbgRem Ry b@o@e dferﬁﬁular construction.

ousi ng cover. There are vari ous net hods pOSSI
This fneans thas e Heve hewsing sagraant: 'ﬁé;O@ﬂf%?e‘élé‘\?inSeaP&ﬁQPflaF%SUbsegmentS or

contaeré #BsS Whith: caﬁ%acﬁwn%r%etmelﬁoé wﬂ.téi wmc%emsmer&\ésmeled together to
ger to and fro as actuating el enment which t

form Q@PWGEBW dripe do¥e%e slide to adjust it. There is aI so
the possibility that the novabl e ['ink occurs
indirectly by neans of a gear, etc. A furth

Genepallys thei driveydeyigh 450 Rearup dttﬁ'afe”ﬂcﬁ% C\?ﬁ‘]“?/'esos‘lhﬁﬁésse”t'a"y no electrical

contr&xéa%ﬂéésnééﬂ bhd ARitePiPthehOusitag HeRBUIBN bippddriae supply cables may be
|rectly nmovabl y connected to drive device in th

providadhfiop He, elqqtriqah 8URRAY /8 OQ‘?’&%b%ﬂa?F%ﬁ%rQ”*ﬁ PPFRATRLG SWHM /"or control
cablegr%éce%ggrv the idutdiRy frMaHe vbweh@nnep@esﬁ@r ¥t le@sdéd §1ply hole may
t he al |%gegent of the vabve sl j spect to the
be arfapged iy eRAREAR Of N3 %?ﬁ"bé’c'ﬁ?s ‘?Pet NOHEVEal ve
slide is supported novabl y and rotational Iy rigidl y
at

Thereeﬂ@l \ze(sggﬁ% h{je?l}ﬂ%g?mgg‘lg%nfgé \@fbrllé P]%Hgtw%érb \H/'E?dar?‘lﬁtr %ewce and the valve

slide. qxaﬂ@ﬁampial tﬁe ave Hbﬁcé ebanovead pwngegtdbr?ilfﬁi@@étactdaﬂn@ BRment which
| e net ho rotrusi on o

then &3t7 BB TrAnyAIYH e dn@obEL Eniiest AR Heces it Rl e Hgwabte tnk occurs

indircBfly BYifedhs! 6F argeal,i goMmBnfurtgeopussibilitytdue bndesegmeindt. the valve slide

extends up to the motor housing segment and is directly movably connected to the drive device

in this segment. !

If the valve slide exhibits a circular-shaped cross-section, it may prove to be necessary to define
the alignment of the valve slide with respect to the housing segments. This can occur in that the
valve slide is supported movably and rotationally rigidly at its slide end facing away from the

drive unit in an end segment of the valve housing.



The invention also relates to a drive device which can
in particular be used for the adjustnent of a valve
wa@bkiod®owis a val ve control device of the previ oRST/EP2004/007330

menti oned type. Using sinple construction and an

econom cal nethod, this drive -device should cause -a
rapid to-and-fro novenent of the valve slide, if
necessary also directly and should especially be able

to be actuated electrically. Such a drive device

Man)?réﬁétﬁb&@ o8 cbB&Napfe fdrathkORMNAINX AGIANBGRBE. ﬂﬂ@né S|mple method an

e magnet novably supported relative to it
ahgnmaméprqtr@sroacgf ther aive dide @ﬂaa/rmOWQﬁ respafielyradiatly P@a@fds and be guided
in anoeﬂ{énﬂfen{ gge m\t}ﬁ@gﬁ Sé‘geme,;}e switched in its magnetic
_ polari sa ereby,” dependi ng on the polarisation,
' the nobile rmgnet can be noved to and fro between an
The @%ﬁtgﬁté!?cpre%gs % 4 §RI o":évg:'é RREh LR SRti@idrtR dsRd¥@he adjustment of
t and 1s nova connected to an actuati ng
a vableestige ofajmlva doritxnb ctﬁmecef ithe airgyously tragntienedrtypdreUsing simple
’consﬁgét%%t %@%n%co‘%ﬂﬁal Qﬁéfh&c?sth}@‘h@ﬁ\?e SRPRE ! hbliY %‘ause—a Japid-to-and-fro
betweeén two positions I's des
movdrhientf afr the xeahysl gidet ﬁewerce&m g éreciiiicendhehavishierecially be able to be
i b opp
scu eyl PSP BRIRE N RROBSHG, 8016 B4l e magnet and
moblterlmagmtirh@/alwygmomd relaﬂWetouh In loededite érsilitaie ag-aridefro movement, at

X t
least one%‘#%ﬂ@g %e&’%plb%ggv\m% ll%sgh& é)ihrgsﬁg d our?o)y depending on
the ndlaresamn aichesraobnkenmasnetecaew b@dno‘teh:btq‘ an@drmbgtmsnamattractnon and a

repulglgﬁ E%kﬂldn rJIRRBCH frh%pﬁieoﬁﬁ'f‘apng{ AH_18%mby nydtcgﬁnéﬂi’éﬁ k& an actuating

nmoves away Tromt I Xed nmagnet a
elemem:tt Buchng c&lven@ewcmm@@aﬁalab@u@ §he pejustorent of | @her devices where

espeéé%w%wqgna’ ﬁé%v@%ﬁf Htwe&y {v&?%éaﬁorﬁ% datiidag el ement

e novabl'y connected to the appropriate valve
slide or valve spool. In this respect it is sufficient
f, forldahrfafe, §d Rl Mishritk AHPHe bl MBYAS ddiBit bBbYsing hallfetcbolarisations
|rect|on ereby the novenent in reverse

at theil reags ifaping Ameoanahers yew&n@qtr@cwnﬁéaﬁgnq#fﬂeamﬁmetemll move in the
dlrec@c{r?'PL)f ﬂ'ﬁaeﬁ%eoe Rzl Qc @u%”i%nih% m8l&ble "l\‘h%et\éecﬁe ntl&ﬁlbem'aénet the actuating

p033| [Tty that the to-and-fro novenent of
elememntealsngues ﬁ@al@q%ﬁ’gntf a RARFSAOBYS taYsrsefpinefied eagnet and the mobile

magr‘l@??’@d@? BhcHPbthbhso mabtﬂe%aa@nﬁégh@t rﬁé\@@%ﬁﬁyrfﬁﬁn tr@ X238 magnet and the

ve slide in both directions of novenent.
actuaiing elemand moyes gralggRyusya drive devi ce can be |n'proved
still further in that the nobile magnet is supported
for novenent to and fro between two fjxed magnets,

In copngationuiihdbe valve Gontes) deviee Hi ariustieg Rlepent %’@b%%mctvab'y connected to

the ab&%Bﬁéta%qveTénué ofPANS sb@@!t Int thes Fdspest lﬂ@%ﬁkénﬂff i 8&tating element
des of the bil e magnet each face the

only meKRY Benalyeidein q;pep@rqgox@fwl?epfgbg gheem,%e;ra?nttlg thesr@verse direction can

occurt ﬁ@%xé’rﬁﬂ@'ﬁ}' rﬂgar%rbf'é %rd@é@éh’ea %y &ting! dierhéntdt dt€ 496 0Evdr Nthere is also
direction of one or other fixed nagnet and it is
the possnblhty that the to-and-fro movement of the actuating élement, caused by the appropriate

movement of the mobile magnet is transferred to the valve slide in both directions of movement.

The effectiveness of such a drive device can be improved still further in that the mobile magnet
is supported for movement to and fro between two fixed magnets, each magnetically reverse
polarised with respect to the other. This means that the fixed magnets arranged on both sides of

the mobile magnet each face the mobile magnet with poles of the same polarity, so that,



repell ed by the other fixed nmagnet. There is the
possibility that the nobile magnet is a pernmanent
wor@nen263» t hat the appropriate switching of tPEI/EP2004/007330
magneti c pol arisation occurs on the fixed nmagnets.
This is for exanpl e possible by neans of an
appropriate electrical winding and current flow
through this wi nding. However, in order to require
fewer electrical wi ndings and al so correspondi ngly
depeﬁéﬂ’i&bn $YPB|aYisatthh, fNAtratted #PIhedirelchién BEHd & dIREHTREd ¢Rignet and it is
switchable in its magnetic polarisation. Al though
repelheﬁ byrthe obghas MBeNGthere is the possibility that also
the fixed nmagnets can be switched in their
pol ari sati _o_n and are also fornmed as el ectronmagnets,
Thera Isethe passibilitt thahthermehile raagneé I%é\n%@an%ntﬁawﬁgﬁo igtehe appropriate
sthcﬁith“ fel rﬁ?% B%"n%’tfdn%c@urfs'dhetﬂerfﬁga %a‘@n@{seTﬁﬁﬁW %Qémple possible
le to formthe nobile nma
by méanszpf gn @pp@pnﬁwrﬁéﬁectwad wml@lﬁrﬁ eureant flgw dhrprely thirayin tngc
field strength and to formit for switching in its.

pol arisation, it may conprise an iron core and at
Howeveadn ostrr telreatirs tawleralasticalwinsingss aed plsarecaiespenslingly fewer supply
and oBffiflcab@s e e faglbbar 1 ditdhBoRA 8 ARithe IREHIAH ion.

icrently strong and at the sane tinme wth snal
di mensi ons, such a permanent nagnet can espeC|aIIy be
r I
Althoxg%hsfnnthg c%ﬂn@%f&ﬂ%ﬂ%erﬂa%%lbllggmfﬁiéﬁtbg&teﬁ n?é&?x@{s can be switched
in theirmglasisatiasuanccane aieo fepvesh Ry eé@ﬂﬁ@t?@@atSt t!’ﬂeuqonﬁﬁﬁwélen pémeeﬂrlve device
t

s hoBaR fore Shllq Ry angr el o R Bl e e

magnet s per pend| cuI ar to its novenent direction
In orotéﬁttéﬁveo%naﬁlg% fibrk@ Chd TRBRRS PRt P a”Q?'h@té' bhaﬁﬁél‘ '\ﬁ% %dsufﬂmentry strong

propriate actuating el enent.
magngti¢ ﬁ%!ﬁlsrﬁr@néﬂheﬁfﬂﬂo fogmtitofop swWielipe it &8 P&f?d'sﬁq'% 'tgnﬁudéampnse an iron
core eirEi eﬂ I@dsf‘@ﬁ@el@@fﬁ@glrwm&lhg BRYts RRcuRfRéstRd as advant ageous
[ east one fixed magnet conprises a guide hole
runnlng in the novenent direction of the nobile

In ordgp&”@é ablé'@@a@@tf&?ﬁ th@%e@#nﬁ@ﬂﬁn&@‘\é’t‘g sURGSAE §t|*&:h@ %B at R same time
sald guide hole. This gw de hol q%&es eC| al

with srealhdinensionsapysh ArParm “%r’ﬁ%@@% pRAcially s éb"y“t?WQ neodymium

magnéCtuating el ement may al so be novably connected
centrally to the nobile magnet.In its novenent the
nobi | e magnet may al so nove appropriate actuating

The a@iu@ﬂr?g{‘él%nieﬂt 88dsndlineeg td B dirédtlyt dbminetted t@mrmbtﬁletrh@gnet but can be
actuating el ement protrudes Sm%(t h ends

mova BT  JoB R BHB T VO b at B i PORERY et the mobile

magn@tofbheﬁeﬁﬁ;blg R&Enks pefortPBa giked nlmeasp@péndiculéio its movement direction
propriate actuation of an actuataor val ve devi ce

betwe@p thenfiresk magpetse anqinﬁ movably connected tﬁere to an appropriate actuating
element. If the actuating element is to be supported and also guided in a simple manner, it may

be regarded as advantageous if at least one fixed magnet comprises a guide hole running in the
movement direction of the mobile magnet, the actuating element being passed through the said
guide hole. This guide hole may especially be formed centrally in the permanent magnet,
whereby the actuating element may also be movably connected centrally to the mobile magnet.



occur on both sides of the drive device in the
nmovenent direction of the nobile nmagnet. This can al so
wo ave/opdeaxe Wi th just one actuating el enment, wniT/REP1004/007330
exanpl e al so passes through the nobile magnet and is
attached to it or with actuating el enents which each
protrude on one side of the ntfhile nagnet. To inprove
the action of the nobile nmagnet and to realise
simplified and fast nmagnetic reversal requiring little
In ;tsom@ﬁémehmmel fmebil< aiagnef malyealsmmd\@ mamatmtmm elements in both
formed as a short-circuited second

direcfiprs 4 {hab deh exnRigcie otfttualingy lemeat péot%ega% féOtBr‘?'Wé of the mobile

magrtUahd hEe8TEBRFougR " a@pr‘éghé/t@ gmaérﬁélegew BOthAGRSiGAEN Fixed magnets.
to the invention can al so be of nodul ar constructlon

Conseoentiyadd APPETRAIS ASHBIMN AT ?ﬁfg'a?égﬁé/ﬁ{@ depifesomgifpilar device, may

occuP6R WotH %e@&ﬁm@' @iveNidvitatin tthe nfdveaniapsaion @ te Rbile magnet. This
segnent, especially of

orted in a housi

can aéw?pm iPlAse Withi J4stiaRg a&g@tlna glesrerednish faf gxarple atpe passes through the
'“’moblﬁqﬁé@ﬁ%ﬁ aR@RSAttenbd %‘lt of- Mtﬁ%ct@éhﬂ@el@ﬁ%én@sewﬁ@ﬂ eB&h- protrude on one side -

characterised in that in each case a nobile magnet is
of theamphlify@aIMdt ween two fi xed nagnets and in each case

all nobile magnets are connected to the actuating

element. In order to fit each nobile nmagnet to the
To impeeveathe Rgtia ehfBatmeRipMmagnenand tq 1eafips simpliiecand,tast mgonetic reversal

requu‘?rl\fm‘ﬁgt oWRY., NN &fe Q)f'tl@é"%c;bﬂg'nﬁ@dne?%éil Y fdmie‘aha@E short-circuited

east one engaging elenment is essentially radially
SeCWﬂ%W@HWQ supported between a rel ease position and a
hol d position, whereby in the hold position the
ing el enent protrudes froma wall opening of the

enga
It haSanfe\?%v iPREN epBiRchPUtAREVR Fﬂj’é@e’%‘”ﬁh‘eaﬁbfﬁd‘@ﬁﬁ'ﬁg see@eafsfor A valve control

devick %cé?@?uﬁ't@ tHER Gy BhtiontHNalad be Faed dillared R BRI tioRBYe. HRade from different
rovid for each nobil e magnet. Termbllerrane

hous'ag $80HRNtS: This Ay ASFUSIOF ¥R IdhsSithey fixask reag%ﬁﬁa agg %@h supported in

a houQMg%bQin@ﬁt e@ééblallﬁo‘ﬁhmlﬁumeﬂ'ﬁigdnéy%e tiRg sl el GrGQ Bt
of the actuating el enent can be seen in that at |east

one wedge el enment is novably supported in the

The nhddﬂ@rtcbﬁstﬂﬁitlorh of geidiive hi%vfc@ f&lhib!échh@ﬁictéhséaﬂ tHéBm ddthSase a mobile
el ene

se wed sur faces r ou
magngf feauaagse, ReieRl S ooRe: TPONGH, F ¥t REC CaPe Al aBiRe ragnets are

conndcfecPPRh® BELL Bty €amagi. Nng el ements in the associ ated
engagi ng recesses on the actuating el ement by the

novenent of only one wedge elenent. In connection wth
In ordeteo \filaaeh angibilcomadesti toetham@lmggelémehheufﬁﬁéﬁtl}l flmlﬂy,l the actuating

elemeﬂi @%&%ﬁ@%&{a%&@ggj rc]it agﬁq?le in W {cﬁﬁhé IaCt %ﬁ%l el elre%ment Is essentially
radially movably supported between a release position and a hold posmon, whereby in the hold
position the engaging element protrudes from a wall opening of the actuating element and
engages an engagement recess in the mobile magnet. Such an engaging element may be
provided for each mobile magnet. The mobile magnet may also be attached by screwing,

wedging, etc. and also by gluing, etc.

A simple method for the displacement of the actuating element can be seen in that at least one
wedge element is movably supported in the longitudinal hole in the longitudinal direction. This
wedge element may comprise wedge surfaces at various places so that also several mobile



coupling between the actuating el enent and the val ve
slide is necessary, but instead the valve slide is
we@zdaoeosds on the side of the drive device so-fRCT/EPEN4/007330
it passes through- it and especially through the fixed
magnet s and nobil e magnets, and the nobile magnets are
nount ed on the val ve slide itan appropriate manner -
refer also to the previous descriptions. Consequently
t he novenent of the nobile magnets is directly

magretL A% &tdchbd t® abﬂ%pﬂé’tb\é@]géblhé %Ierﬁeﬁcs nptiee eseveRitaBhgaing recesses
an appropriate drive housi nqg can seen in that it

on the eptpatingelepgnidastaa Moyement ‘?W%IP'P%}Q’P o BEE®Abusi ng
segnent, open at one end and with an attachabl e cover.

I'f the valve slide is releasedfrom_the aE riate
In campbtfian itinéhes valve Aerted sdavice 1asEOEHIgn R tiBS giygrtion it s especially

advaﬂggédtfégm?ﬁenaaﬁaﬁ@”el\éﬁ@nf Tsofﬁ‘et Ve alidee o 9bsdI.NG: WEWay no movement

e drive ice for the valve control devic
couplm]gdaﬂt\de@'fgthemcm?émg elesngnt grd t@ W'Nﬁﬁi‘?ﬁ IS{NeseEsany t{q!qénstead the valve

“slide ﬁ"é&éﬁﬂéa‘ dry th@fSIdléjéitthéedmwo%glcb% faPyRe |thas§é‘§tl’%thent and especially

I 'ng segnent hen renovi ng or at | east
througretrweﬂxadgmaMsgné|r@ohllﬁenwf%®dh@8§v%lesr@m% gre mounted on the
n d SViB\% ddiRripRiNs! € tly th
valve%&ﬂn{'a& $\5‘pr§;]5|h\f§nl\}g & ! gﬁférfél%t ﬂee‘?s Iconnectnl on St gnsequen ye
movemlnt/ef the mt@llmgegtseﬁ dlr%qé!y itignefered te diperalvecslidiat t he
drive housing segnent and / or the cover conprise flow

hol es for the passage of the actuating el enent or
A simpdd eenbodingent of eroaeRrPPiae (ﬂrlwécl't‘ql&ﬁ'f&!r FAhBe se8B injthalit comprises an

esseﬂ%ﬁf&%lﬁldy‘%él I?J‘rlg EE&SIFE 5¥&m §bé‘r9 ab BB aAd drith@rP&tachable cover. If

tac em space from one another, fixed
the valmgrstide dés sleredtfeom dhe ERBrOPTIREIMPR M S12Na1Sd IfrRacgssREY. the complete

drlve EM@Q £ b%] R dUA i IROIShEEhP RS (19RG &é dM\IerHéﬂnce for the valve

Ive housi ng segnment, especially alternatjn

contral [deyice @saersingda the myg:ythru ﬁll]ﬁlé@l’r% rtherngds ;I'@g%q‘ﬁgﬁltyégf Just removing the

coverf(?fvtﬂHrcﬁ'&le%dJsmtgh@egrn%rﬁ'dh@r theh H8foRing & émbéﬁr\%ﬂdéﬁdg -accessible the
arranged as sgﬁzflcer el enents between the fixed

varlOL@efgqmmgssegm?n wighin the divediqusingatielfeleasing K% ’BBP?‘%\’E“QQ”@"S from the
valve RR4si ng segnent at least for the fixed nagnet

i mredi ately adjacent to the cover of the drive

housi ng, such a fixed magnet may be supportedin a

In thi€ QbBhedtidfeitbald@n side Wi Sa¥et .up Mid Mhes coOMmNRL tHathé fBive housing
cover and the rest of t

e drive_haousin
segmprioanft£@T the ePVERiCRMRRFS ?’H\%‘r@'?% fqrﬁgeﬁégiﬁ%ﬁy ?faW %F?“at'”g element or
valve Rlidd1gi ng appropriate el ectrical supply and contro
cabl es through the cover out of the drive housing.
Anot her nethod can al so be seen in that the drive

In ord@PtbSéﬁF&tly arrange the fixed magnets within the drive housing segment and to be able to
attach them spaced from one another, fixed magnetic segments for the fixed magnets and
retainer rings for the mobile magnets can be arranged within the drive housing segment,

especially alternating.

In this connection it may furthermore be regarded as favourable if the retainer rings are

simultaneously arranged as spacer elements between the fixed magnet segments.

In order to be able to save an appropriate housing segment at least for the fixed magnet
immediately adjacent to the cover of the drive housing, such a fixed magnet may be supported



conprises at |least a side opening for the passage of
these cables. Wien used with the val ve control device
wa@ewesnadengy to the invention, this side openi ngPCHEPIN4/007330

exanpl e-aligned to the supply hole in the valve

housi ng. To enabl e a sinple displacenent of the

engagi ng el enent bet ween t he el ease and t he hol d

positions and at the sanme tinme to reliably hold the

engagi ng element also in the rel ease position, the
in a CHPEOIREMEITRTH tHeWoveR TP thiS eomiection treemdvepandihisirest of the drive housing

retaining recess for the engaging elenent in the
maY@@P€9§€xg6§¢ﬁ1%Hmﬁﬁﬂnan adj acent guiding end. In this

may the engaging elenment is always arranged between

riate med e surfaces and in the i di,ng end.
Thererifetrg o8 R Ha OIROPT O RIS B PRD R T ST RIS through the
cover"\’blﬁth?1 ineN@ivachdaingn dnelrerendthed cahtaiabé ha%elo( dh \Ratsthieddrive housing
it aids the ui dance of t

wed
comprines iR a 7Ike ARSVEAUAT T6TPARR% b 1555 apre: ARty pRaih the valve

cdntr@rhéﬁcrera%%r‘d% BARé IrveRtidRhi® Side LipRAgas! fdrexbimple @igned to the supply
one spring elenent is assigned to the actuating

hole iglteersdive he4siRGi al | y bet ween the nobile and fi xed
magnets for applying a force to the rmbl l e magnet awnay
fromthe fixed magnet. Generalrlﬂé hovvev

To enalp ResvBRlEAisPIagRMaNg o8 tishBneagi ﬁ%@% tgaéekease and the hold
posmBH@ aﬁﬁ" étciﬂbnﬁarﬁ’é tinfee t&@él%blysﬁéldofheoénéé@ é;nbiékﬂeﬁt HRQNRL the release

[1cation of twg assi | Xe

pOSItICﬂh,ef’f@ wgdgm@lqﬁ@%%ﬂw |C9'V'pf'$%tant %‘éd P@G@%}Q’Fthﬁ r@tﬁ@mg recess for the
enga@ﬁ? ré?etrﬁe(ht h@rrélﬁéﬁé PositFaHcan Adjeast gﬁi@ﬁrfg SHEE It thid WWay the engaging

er nal eed of current of dlfferent

clom i BYRYS| TGO B BIAST e GPRRPA0R RS SHUESaSI ek the auicing end.

The g}Mncﬂﬁié BHd ‘Pﬁayt ls@fdm\l@lj'a%pfﬁw:a{ét toI hedusé ¢iteid tAS aeluadhg elsddent or within
Ircuit for the reversal rrent direc

the vmgléﬁﬁ@ﬁhﬁvt a’ﬁ%”@%‘f&é‘c&of Hlﬂ ‘%{?ﬁ?‘-!%/e%'P‘eE‘HB t@ﬁlh"@nt or

vol tage feed externally need take pl ace, but i nst ead
The e o B oS S A B Al B3 oS 55 Luppored n e
at leaaﬁaﬁeey;ﬁlﬁgf‘éléneﬁthe aQé@ﬁHdﬂoCtﬁé ac1uacin@ bleamnt, @pedslaltyeb@thaé‘n the mobile
and figf dmacnets FHoarlIEy ol 11 NP o R B the fxed magnet
Gene?élly%%vér? §uc|§H ﬁﬁiprdnﬁ?élitary/lspdmmglemmfrn’ah gy oprittetliduee @ the switching of

netic fie as_al t e _i.ron gare

the pRIARSAIGR e EgEr Tadtst Aot SR A= arLSt B B LR e pnets.

rel eased fromone fixed nmagnet and has taken up its

attraction i onrel ati to th r_fi
Therd s b S5k Ml 11 B BB caso e o
the edtbinaflel @ cRE&mttdf aiffecdnt tpokarityd Ib%dveeveaghetnarg sitple @nt @dvantageous if
i R, 5B IR SR 5 AR b EReb L)l D BB e curen
direcfidie Cﬁin%é@@dﬂtl?,nn@@ﬁarﬁgwnf polerityodii ihe cmi@nem voltage feed externally need
take place, but instead an electronic switchover occurs which can also occur, if necessary,

much faster and more effectively.

To achieve this, the electrical circuit can generate with a switch, especially an electronic switch,
current pulses in the reverse direction which then flow through the electrical winding where they
produce a magnetic field, as also especially in the iron core of the mobile magnet, so long until
the mobile magnet is released from one fixed magnet and has taken up its attraction position



can be in direct contact with the fixed nmagnet. There
is nanmely the possibility that current continues to

wo b@woodsrough the el ectrical w nding of the nobCT/@P2004/007330
magnet in the attraction position. However, due to the
iron core of the nobile magnet and the appropriate
strength of the nagnetic fielld of the fixed nmagnets it
is generally sufficient if the winding is essentially
free of holding current between the correspondi ng

relativelid @ oftiel §REd nlddriet "R t&r&tecﬁéri etr stidigd er rﬁﬂt@@tﬂha?tnthe attraction

of an appropriate current gg t he {jnduced ({;ﬁgg
positien f HieghoRiRANFEBISE [atedh ont Hied, FeSARLEAREPRAS Hdbs Fpulsion position
relatn}éoﬁ)' ﬁﬂbQﬁ‘hérsﬂxéSthéd?%@ ah@vRWehas ad tes atthetiet bb&itdn ¥ mobile magnet
t he correspondi ng@fl xed magnet. An

can bawp;ﬂwtrcarﬁtécfdwmf@ﬁtfmﬁw@@ 's again fed, this tine with
reverse sign, only for noving the mobi | e nagnet in the

direction of the other fixed nmagnet, so that th
Therens amelynthg pessipitity tiag S1meet CfOPBffW@r‘St@ floyr thequaa he %’GFW"S%' winding of the

mobnl?‘?ﬁééyeﬁh %dat{éctm?lvﬁﬁltloﬂ HB@/eQél’f %l@lb't@r!h@froh kerObhe mobile magnet

he nobi net has noved
and tr@amrewr@i@ sgrerpgih of wetrn@@eap f'eleltqu'he figec mraNgtp itiig genfaglly sufficient if

the wfﬁ%ﬁ@w‘é‘ﬁ_&é%tlg dd SholdifE cG et BBLwEH tha @8irBsfdRdmyi duﬁj@ﬁﬂoulses This

deV|ce according to the invention
means n@ataaﬁeamea@émwp@@ iCRRN\APRIPPIIRE G4EeersPulserthe n@dUﬁeﬂ s"@e%gneﬂc field of

the mBEHJ Hfé H&bdéc‘éyé'@ﬂé‘ %e étﬁrﬁ&xdﬁ%&lﬂdﬁﬁg réfairdd solely based on the attractive
divcuited wi ndi ng and of the appropriate

force of & camRsponding dixed magnel %?P@@;@Bﬁ@i HETEBhPHIERI 5 GIRINfEd, this time

with r%\pé'rsé Qﬁn d&hly ?orqﬁ(‘!\hﬁdetHeSmbtﬁ%%é@@él |r1@né7@ireo%l¢f3f3fr@k3tb{er fixed magnet,
ms and especially preferably |less t

ha
So thatgihe Soaleamawat nTeRFIEN FEm: BF FRISHRS HUAHBRPASop ek § fgoved in the

dlrectfaﬁed?qge B{Nertﬁta@d Pﬂ%ﬁhbﬁ aRENB_E MdbilBTHMEgret PEs dsvel stftiently far in this
gnet the othér. In the follow n advant ageou

S
dlrect@nﬁ@éﬁkﬁém1§ e alACHARRATIOBNhEUTERbFaN 383 PS d off.
detail based on the figures enclosed in the dravvi ng
The fol | ow ng are shown: Fi an view o

The djse devien APFSHINGdS R ETtiond i dRg aclaltoae ROREaY.y the use of current

pulseﬁrdf Wﬁ%bﬁ’?hﬁ@ﬁﬁﬁdﬁ &re Ub@d as é%hoﬁ@%ﬂﬁe&wﬁmd&@céndocﬂ the appropriate
al ong the line -

Il
clectranigyieyibnabe caEspardas cuitios 4t farahe BS aBufe it %S than 10 ms
preferabQUESs Ihant5 GHE &nd Sspeeially Qféféiablygletsb&hén nemkVSuch ¥ sw1tch|ng time

oo A g Aok B S o magnet o

the oth®usi Nng wi t hout housi ng cover;

In the following, advantageous embodiments of the invention are explained in more detail based

on the figures enclosed in the drawing.

The following are shown:

Figure 1 a plan view of a valve control device with several valve housings arranged

adjacently at the side;

Figure 2 a section along the line I — I from Figure 1;



Figure 6 a plan view of the val ve housing according to
Figure 5; Figure 7 a schematic diagram of the drive
walewsoecagcording to the invention, and Fi gur ePGI/aP2004/007330
schemati c diagram of an electrical circuit for the
drive device according to qugre 7. Figure 1 shows a
pl an vi ew of an enbodi nent of"a val ve control device 1
according to the invention. The plan viewis shown on
an upper housing cover 27. This is releasably
Figur€ @nnecdbnt elematicovafthehwaled eantriobdeyicegecordiag & Fighreol;t o
Figure 2 - by nmeans of four threaded studs 3 1
arranged in its corners. In the upper housing cover 27
Figurd @ur paisestiaf alsngpfhiefinedV esV4®raFgues 8.anged t hr ough
whi ch the electrical supply and control cables 47, 48
are brought out - refer also to Figure 5. The val ve
Figuré8nt r ol \@fei contrad devide mgedrdingitgurigure 2 withan axaepiate valve housing
arrang a control pod, whereby several of these

val ve ngtﬂ&ouggglcg\é%r can be present. Such a control
pod is used in the mning and production of m neral

tural t he. f
Fiouraipt uat SAEN darnr i P evEinGREthanae rBarr o

bl owout preventers, etc. by neans of such val ve

Flgurq;ZQL{glafdgvrlg%t&e:ctsg%g]raaﬁ]c%s ?%é <?I\}r1]<2ee +&>Y(ﬁlq¢ Otﬁgrl# nt|on and

1 is illustrated. The valve control device 1 accor d| ng
tg Figure 2 c ses S
Figurg 8y 1 aAg¥HeqG} %éﬁ ra[iﬂomg%% le%g\{eaé%%ﬁjkg%ethér%'%% Féﬁce dccording to

i nterl grKiren@. i N an appropriate indentation 42 in the
upper and | ower housing covers 27, 28 where they are
fi xed by nmeans of the appropriate nmounting of the
Figuré| AUSHONG & Qv SIewsofngn ehmbedineaht sif el gal8e Tontfdledevice 1 according to the

mven@’r{? e’l@\@ F’ngrggﬁ\\é@l%\éﬁ? R gﬁ Oéﬁg%)p%r hggslnégové 217 his 19 él@é‘&%ﬂ/ connected

to a |ewesaessmg cover 28 errafer tatsot WeFlgngJQt'u@N mag¢angi efefour treagfed studs 31
arran%%s él} “ atﬁ Y@t E‘EP}QOH&E 'chérh§7 lfQ@reEal %F' V\EpI% holes 46 are

1’ he I'S arrange
arrangétﬁtrm@s\uhneh theueldciriaal vwplyendoeriitrol pableﬁ élvféﬁ atmb,rought out — refer
Iso t g Eou3|ngs from appropriate actuators via actuator
a0 QIS 1 i nes 85 formed in the | ower housing cover 28.
In the region of each val ve housing a return line 12

The v r\g%l%cgl%c"ol c{ef\ncteh rtgtl*féd?el 4n§ 30 exﬂ\ﬁﬁl@egér‘aﬁzdébsm a control pod,

ana ogous the return I nes
wherarb@fgsewarabbf tHese |veuaercqmtrghd¢vgce§cﬁm beiREESPB: SR r@e@Qﬁtr@hPOd is used in

- dill ety Ib?orvtﬁé Y:@nt?&rﬂf r:0lange of actuators,
the miriy) 8o BRIBIGH P RN it sfudfey g8 forthc KBpeAT iang
such aslfaresXaoypid viajses, dlnrotthze, blowout preventers, etc by means of such valve control

devices 1 according to the invention.
In Figure 2 a section along the line Il — Il from Figure 1 is illustrated.

The valve control device 1 according to Figure 2 comprises four valve ho;.lsings 2, 39, 40, 41
arranged adjacent to one another. These are held interlocking in an appropriate indentation 42
in the upper and lower housing covers 27, 28 where they are fixed by means of the appropriate
mounting of the housing covers using threaded studs 31. The appropriate valve housings 2, 39,

40, 41 are arranged directly adjacently and have a square cross-section.



control of four different actuators - refer to the
correspondi ng actuator supply lines 85. The individua

WO 20060038081Si ngs are seal ed using seal i ng el enePCHFEBR0H007330
| east relative to the housing covers. The sealing
occurs especially on both sidgs adjacent to the
corresponding return lines 12. In the corners 38 of
t he val ve housi ngs, which are square in cross-section,
t hreaded studs 87 are screwed in, which rel easably
attach together various housing segnents of a single

Latergf"q erlﬁg\‘é\f/tg Hal Hfaef c?rpé(f tﬁe %BSMbﬁéteC\ﬁéﬂ\&t dietrigan tl6?é uppe housing cover

ve control device is facilitated )é
27 avheserehméihﬁgﬁoslégﬁf@ﬁﬁ@d o s e rREsusRjfiaibRan De fed back via the

vano@g Qﬁﬂgﬂ@gﬁﬂ@ffrowspéregﬂlé& ‘%‘éﬁlatd@'er? aBl%ﬁ'J'r %QFpIyV\'th"BB formed in the

a val ve s de or
lowersipmsing ¢avet B8. Irnothe Gogiag oéﬁash wélf/@moeanw rgdurg|lingel2 branches off the

main {é?‘]tuEFﬁhénae%d’d %Péyrt @%chr@'ﬁalo%o@él{l %l%%efgr lﬁ@ﬁ’ét‘&m rmatﬁ 2/ in the region of

ach val ve housin pend |ng
the lopas hbusing. ofver aed farlcpenestion & the @fdtipéli{ lipes Ehe
return. lines 12 occurs so that pressure fluid can be

fed back fromthe actuator supply line 85 to the main

The wadteuconttol devig® 1caccousiinchte Figdiev? deigbed aithrthe fousagivepheysings for the
Ln el e%BH&ﬁfﬁjé&P'éo!nlﬁ 85. Th
Cont“gS&r?loHP?ngénl? acﬁ%ﬂorg apge;%gtpl tgitee&gzzt Bat oré)lag contr ng °s ®
individumalivelveadmusiags ere sealed Heingspalinchelemests @hahlead] rewtive to the housing
G k S GhEkedtR %@E&Pé Rdihg return I

°°Ve’3rf‘4§én§§%f%%b°ce&{°%;%p&ﬁ )Lg’gr?gthzigeva J?e ] ?de SP% hg return fines
12. seating ring 24 is arranged in each case. Th| S seatl ng

ring is used for pressing on a valve elenent - refer

also to Figure 4. Each of the screwin elenments 25
In thecoarpeissigsofathe oralyiet hegisings, Woicle 226 samareHn RSt IeeHoMm thigaded studs 87
are séf%@\/e?eiﬂt Afch QQI%Qéérb@y thaiﬂq%géﬁ'@r 'v@xgoué ﬂgus?rfg Eé’drﬁ@nt@ of a single valve

e sect) connects appropri ate
housingtwingreby a@omlar@orﬂﬁélovam otthe M@plqﬁe VAIY%P&ﬁFB'pC#%&% is facilitated by

hb YR EN LA rdiRndnd 6f Ak indABdYRv¥9e housings.
theseéh%!u%gﬁ%‘é?rln‘éﬂtﬁ%rid;aé@rlZ‘sfturn ﬁ’%ng 15 rgb%r tnhe retI urn of o
t he pressure f|UId with regard to the actuator supply

Wlthllll legéh §§v£‘€8b§|ﬁ¢‘ba§»9 SRR NPV E BRI oA Spdob, ih 'ﬂw@ﬁﬂbwﬁ'@&ﬁlly referred to
etween' the screwin el enent

25 and t
as sligeat usngwowaw spRporsle Tois @v@rrqﬁm@ﬂeﬁ%?xmsfeiysmsteﬁerw€a'e of each valve

houmh?‘%?eﬁéﬁ@m%%nvtﬁe heugbmer heqavehaidees ldérﬁhelctlékeof]iﬁe-retﬁﬁf fies 12 occurs
e screwin slot in Figure

so thatpsesseiEr fiyig can Rg fehbask f&”'%&ler%%tﬂﬁtﬁﬂ FW@OI)S H&?ﬁ@rtﬁﬁr@aﬂn Feturn line 30
or to ﬁ'\QE?n gh% r@t@HﬂH& 1@' erRJtnh ¥heaRaivEebd Bny 2 ¥ethel dctieatatsubply line 85. In
e

noted that the sane rts jn all the figures

this Wavéh%@mrgwaﬁf%éc@?ofﬁé%‘gﬁjéedr'éf'gr%qﬁ%'ogynbol s and are
sonetimes explained only in conjunction with one
figure. Figure 3 shows a fraont el evation of the valve

In theg.per bilf efesachealvedOEsPaiaReL EHIHPJigwe 2.3 $HeWn Fﬁefﬂﬂ”é?5 is arranged,

between which and the valve slide 7 a seating ring 24 is arranged in each case. This seating
ring is used for pressing on a valve element — refer also to Figure 4. Each of the screw-in
elements 25 comprises a longitudinal hole 26 which together with the central opening of the
seating ring 24 forms a first hole section 5. This connects the appropriate return line 12 to the
valve slide 7. An appropriate hole section 6 is also formed on the side of the valve slide 7 facing

the return line 12 for the return of the pressure fluid with regard to the actuator supply line 85.



it can be seen how the actuator supply lines 85 open
out in a face side of the | ower housing cover 28.
woooblexonore, it can be seen that the corresporPdi/RB2004/007330
val ve slide 7 of each valve housing 2, 39, 40, 4 1 is
visible at the end of the correspondi ng val ve housi ng
in a hole such as a boring wifch i s open on the
outside. Wth the use of housing covers 27, 28 with
smal | dinensions |lateral to the valve housings, only
A cirdutdr sestmpbienteht d2 is thweadbr casel arramged \ogtweerhihesiongye-ircalement 25 and

be. arranged. bet wee i i i .
e sesigB UL fRRAETI 4P Rg AL Bt 8 Al g rom e reu
line 1pal vefehalssi togbe adfaxcinsibyin Figupabt+ end presseddhd pesiingering 24 on a

corsr AR v AP EY Be  BEe 0

above the other in the vertical direction. This can

occur for e e with the arrangenent .of.
it shopist b ReIGR 4F2 Rovarerenden! i RIS RE: ASuaiiipd py e ggme reference
- symb¥ialayg o ssheghed explaines orilp inseapplnetiomedth ape figprel- at el y
with pressure fluid or to return pressure fluid from
the correspondi ng actuators. In Figure 4 a section

Figuré@B@RBwS BErdnt Blevatlén-of thé vdivetigitral Hevival wecdrdingitaFigtire 1. In particular
according to trated. .Th(eIasecI 0

i N U{oe SomS Jihhd % 0 e Si '? e lower housin

it canzoa 594l RO e EPEEIS SUPRIS Jes i aben it fdade SEe(d! :

covertiE‘.OPléqlﬁ'l‘heﬁhQ#ér, 6t dari et fenr gt tie ebrredondiiguvalvé istide T2of each valve
e mainre

or t retyurn line 30, .1n Fiqure.4 the per and
nousiGReso.Houd it B dhs ond 95 e korieR prgdina, e NBRafe S hole such as
a boriAd $MichGs bb&vbethd outsile.l € in Figure 5 the correspondi ng

devi ce without these housing covers is illustrated.

The val ve housing 2 as such is conposed in the
With then@k tof bilidhg Bbvers 27,028 With eifmat iemerdiores Iaferal do henfalee housings, only

or R SREL Ay S T e B AGREETBE the rvin
cover§ €At Stharesis spasesditiity tfartamgingroos thgn ey relne HroBgngs adjacently, in
. Further nor. t the |ef [ ' ; .
st Uo7l RS RS A5 R BB 35 by i e
horizoalt#t drettiongeut alBetaneeabdviecthe rudiari iduhe Vedissl digediognEhis san occur for
nd hetween these t [, L . i
oxam Lyl §RaAE 0 gty S B rows o
valve hbusinghirappieo po satpdy tHenl epprobaated7witim peasshreofiuid log to return pressure

.. .housi ng_segnent s xtends over the conplete |ength
fluid from ?‘ﬁ&%ﬁ?@%‘dﬁ@u%"ﬁhnag‘.’%t its slide end 49 facing the

end segnent 35, the valve slide has -a pin-shaped

_alignnment pro i 0. wTALS, A -g'l ; . o
m Fio SARE P ARG B0 92 R s PaREdelafld doorang o Fiwre
illustratbd griveesdctign aocwarditg 1o iFigurd12 cerréspaifiseiare 85a section through Figure 4 in
the region of the return line 12 or the main return line 30.

!

In Figure 4 the upper and lower housing covers 27, 28 are illustrated — refer also to Figure 3 —
while in Figure 5 the corresponding device without these housing covers is illustrated.

The valve housing 2 as such is composed in the longitudinal direction 44 of the valve slide 7 of
a row of housing segments. Various housing segments 33 contain the actual valves, whereby

these housing segments are spaced by further housing segments 34. Furthermore, at the left



The various internedi ate housi ng segnents 34 are
essentially all constructed the sane and act as
wepwees7§ or t he val ve housi ng segnents 33. ThRGSEER2084/007330

al so essentially constructed the sanme and - refer to

Figures 4 and 5 - are inserted in reverse in each

case. Each of the valve housﬂﬁg segnments conpri ses

hol e or boring sections 3, 4, 5 and 6 which are

accordingly connected to the feed line 10, return line
end il Zigure HYoart bed asgtheg s aficatittel opposite epd a diiver housingesegment 36 are

12, 0on the side of the actuator supply line 85. The
arran@eft-r espondi ng hol e section 3 in the val ve housing

segnent 33 nearest to the end segnment 35 opens into

t he correspondi ng slide hole 37 r 0.t :
Betwael e L AL AL SEPTRRS A5t PEYIERT Pty R Valvg gice & row of
sealin&;i flémgﬁt@m&ﬁs elrenged. 1(1;@ ‘aan\ﬂal ardeaprs:agﬁés tﬁ'rbegr; 'apmbplﬁeftewlide holes 37 in

ol e conpri ses as doges al so e _secon 0 : :
cach GRNERGUSER SEURETS A ENRIUR PR CEGRRINE S $ngl it BF e nousing. Atis
*'slide~§rh’dm9¢év\cjri]r@trf]13 ehd%é?mnses,ard vtsu/b%dﬁim?ﬁﬂn-ispampﬂignment protrusion -

case, ich run an angl.e each ot her, .form ng_an
50. Thip gt spacR e ARETE ST 15 LAVE S ARy Broydet [t atiiment aroove
51 in feErdnRdniept 8d1e hol e section 3 and the second

subsection 22 to the hole section 4 with appropriate

positioning of the valve slide. In the position of the
The viAbYEInfeind@iaté Hdusngtdeghredts 34 afegersentaliyailfdonsinmtedithe same and act

through the first flow hol | nst ead the pressur
as spaqdt I8 R RIS o R TS 0 250 e Nl BLpgied the same
and —SEiRPty/Filgales 2dhd B—tdhe inserneepevdisedn eathveasel Eaeimbf thé valve housing
erein this is in.i '

wh s in.its closed pasition 15._1n thi
seam @S SEETPEET 916 LOTRS APaIeNs o (b Sot P 75 SsAS(igly comected to
the fet‘@lliNé?m,a@guniﬁne Tilﬁr toaﬂm?.nalegbgﬁfbeidsﬁnb:ernﬁmd réiyrrainnes 12 on the side of
openi n e e seating rin , : i
the acizgt Reprit - DA aongoP TR LOR oL  iE Vf haysing segment 33
neareblO{o‘Eth%Gerﬁg _sédmehralcfiﬁempérrs_ Eﬂtcegmnboﬂésp_tamgb\’gmmefm?ierﬁﬁ' hehereby in this
__correspondin ection 4. ,
eoor b TRE 7 6 OB A A AT B 18 B o
flow l@ﬁf%c&?a@#:&lt@gh@é als® mg Scosd ﬂdmthoteh@flpghe a;j;maﬁ\i}v Mgve housing
soqmffLE oS e o2 94 G578 Sbledhol 2 h Ak Nl rn o o
angle ¢ eaetdothes fdrming aT heprexivwtalVidhawe hbhefiet $ubseetian 21 is assigned to the
copnegt | Qsitio ' j gu t, £ laui -
rle SERIE RGP S Dghido FLBUGE 1by3 by A S posioin
of thevialvé lstidaacihuthé quosiiop pif ythé ivalye2slider étillustrateidnis Figurehéine flow occurs

throug}srﬁﬁei,fggt(sf}og\(s ﬁ@%@lﬁét@%h‘%;@ﬁgs{%@?@ REGIs588 v tﬂ@ﬁoﬁeesection 3and a

I ne emalnreturn_
press@@. sufiply bale 128sfocthei aogrespdnding valverelerignt khivdtergig this is in its closed

.arr . | at er,al 1y ' f.
posisS 8" 85 e A 1 SSBR RE024 L2y . o e
seat 1@nid foraledsbycamo@eringredde efrthapeaiing g 24. yNeaentpleneningl of the seating
, ott.Qm secti pn I i .
ing 2525490 BRBH 7o g RS Rehas WheRel BEARO corosponang
hole $awtied 4s orHeadintensiohs dféhé pressure supply hole 23 are less than those of the
associated flow hole 8 or 9, so that the corresponding valve element is always pressed by a

sufficiently high pressure tightly onto the valve seat 13 or 14 in the closed position.

The second flow hole 9 is in its connecting position 18 in Figure 4 so that fluid from the actuator
11 — refer to Figure 4 — can be routed via the actuator supply line 25, return line 12, hole section



Figure 4-that the valve elenment 16 is no longer in the
cl osed position 15, but instead is pressed back into
w0 e@epasrespondi ng receptacle 19, while the fiPGI/EP1004007330
hol e 8 nakes the connection between the hol e sections
3 and 4 so that pressure flqu can be routed via the
main feed line 29, feed |ine 10, hole section 3 ,
first flow hole 8, hole section 4, feed Iine 10 and
actuator supply line 85 to the actuator
6, secood flespmirl® Nls sediion Baandea Biregeraturningdl2; h@%é%therfgam return line 30.
con 0
The RRgRRTIRT AE SERAEIF I, BRIGEH iy sfiaclf 8 ine second flow
hole Qhus Hronghexbagi énto sitsnagprobriaten cesentactss 19r andrmakes gpntact with an

ol TR R S AR 9, 417

relatively wear-free sealing is provided with the

r ective va t
whengBBRG il 18 147 RERAor e e SPERIERTL SRRAISY far to the et in
F:gureszukusacm? oﬂse 2[bme21216 ey loagett inghe clased pesitionfl5.t i instead is. pressed

ve sli
vack i Er@risbiaing FreBsER 12 o MR 4RHLNYE% fitEEthe connection
betwedh, thé'ho@méctnds\es BIaOW4psrs ihtait pressaofe flikid can rbet routed via the main feed line
ectivel ecqn w._hal [ ]
20, fegsG T 40 Nl Yo & M HRLPRISE 1l shstih o ReBYRt R0 ang actuator supply
line 85 Q@dlﬁéi attoatostit. Elogasmwdmgw]mes\/alvmaemamtdvgg in lsealing contact on the
i.tion of th valve slide is the sanme in both

CorreSPioaﬁ'P8§e§t519trﬂ§t Athe val ve el ement 16 is pressed in the

cl osed p05|t| on 15 onto the valve seat 13 and the

nt 17
with rperiip e Y ephfs SAATHE SR AIRUPHENoLLRIMAS & mags rom ceramics
or haed eetat. ﬁTﬁeS cdtiesporling pediealseat fafr thed sastingalring balgeserally eroded.
th r

Conse‘ﬂugat\{v & VE[aSIE@EQgé %nﬁr}gl %Ifg(iébér]e fﬁelgtgg(?m%?éprovfd%ﬁ%lth the respective
valve alepfempmitaeelosediboslm)reﬁerrent 43 is arranged - refer

also to Figure 2 - in each case between the screwin

el enent and the assigned seating ring.Simlarly, is _
Due thtnd /-stiapedbarrangesent heft thehappepprisigs sybgegtionfoddi @gs only a slight

XaRRerE bbRNéél O 13 & 8nd th i
moverg%ﬂ Eltjhct e;clvggsg %qéc)E&FJ'@B & ngr es 4 .C T ?I vee connecting
positidnsuts ofghs ggive nterrmts éG,aWr %mbfé@ fiaw Pﬁ%ﬂ%sqié'?ﬁ il% respectively second
hand part of the val ve housing according to

ﬂOWhéee%rbes 4 and 5. This contains a drive device 45 for

the valve slide 7. The drive housing segnent 36 is

It is a@gﬁw %t@@ %ﬁ?ﬁ*la‘??ﬁéehélsd?l f|or$ haret YhER vAhGREARSIB LY Rijures 4 and 5,

sectlon ve housing and is cl osed at
whereirt slso trenpasitipnbyf the v@dveplideds e gamerin Reth figy(rs sgthat the valve element

16 is %?&@Egt,n %% closed position 15 onto the valve seat 13 and the valve element 17 is
arranged sidewards displaced relative to its valve seat 14. The -corresponding valve elements

16, 17 are especially formed as valve balls 20.

With regard to the screw-in element 25 — refer also to Figure 6 — it should be noted that an
appropriate sealing element 43 is arranged — refer also to Figure 2 —in each case between the

screw-in element and the assigned seating ring.



Al'so in the drive housing segnent and in the cover 72
appropriate flow holes 73, 74 are fornmed through which
W b@owadeve slide 7 extends. Wthin the drive hpCUFEPZP04/007330
segnent the drive device 45 conprises in the
il lustrated enbodi nent 3 statlonary fixed magnets 52,
53 and 54 and nobil e nmagnets 85, 56 which are novabl y
supported in each case between a pair of them The
nobi | e magnets 55, 56 are attached to the valve slide
Similafly, Thehadlt atdunbatnoter tredlthe saries rejvewoysings &9%edOs 47 agcording for

d secti I ted
sxamgla g rn R eesen s o L B P i h
the wedge el ements 7 1 spherical engaglng el enents 67
can be d ol di 7 .
e oGRR AR Sy B 1€ NRAEA LI R0 AR B By b vave rousin
accor&ﬁh@&@'ﬁ@r@é anmat 5 Bils portting dedniveddalite/ 49 denvihe dalvewlidef7. The drive
peni

over .t h A
housn&g, F?@?ﬁm I8 ggra}egowgo%rp %Hd%%lsﬁs&%g@gse@%ésgw cross-section of
- the vét%ﬁé h&?sm_jtﬁﬂhdﬂg Cfﬁsbtjlafe |tgag$ree§r% b% a &Fer T2 as-ddurtiher heusiagisegment 65..
emto the valve sli e
o Gmeh S S AT e P TR AT 74 oo oo
througirh@/hﬁ;ﬁC{hé Qslvé @lrUe7 We?&nﬁec\ﬂlﬂhlactthﬁslnm |hohsna@|; segm:adathe drive device 45
n el enen e e e
compflquing%?gl %Mﬁtgp ?nagmtfl\/\gﬁl gnacglqle n%i]dséﬁst iZnodﬁ54 and mobile
magn%%%@@ga/@’{lﬂﬂ?r@ rﬁmabt)ss@pert@d gvesthechsbroetwemna pgir ofitheot. The mobile
e _receptacle a i.din n
oo B8 Sh Tt b DRI TL 18, SR, BaRlang wecoe
elemeHRd T Rith3h g@d F@Mbnmmwhlchéw&rmrg/abbfgsr@pbse@m aﬁdr;gltesmal hole 66 of
are arranged. as alre :
e il i B B P AS 05 SOVl B  com o
movedWitora huMiBg @gsm@gean-trefé@ forExanydié b Figoress.rig tisie duisiintgsposition 68 the

63 and 64 f or fIXI
enga%% ﬁ@m‘enﬁgéﬂr&grgg eﬁﬁallg %gs rogf gi;s% gfrall BpéﬁMg E?E)S%gr the valve slide 7
and oMyagh @reepomiiey grddves mre@gmgjrec@sm/aal@ ingbtareesponding mobile

magngg%%%géq o@e&? S?atgqﬁzglﬁﬁeers\f{: E]h r\%l\gere W?Hg%of‘r@?;?]@%rﬁg ﬁgﬁge elements

71 h&daatddpveny télmedwedgeﬂeswfacesee theef eﬂndneectwnﬁaﬁosneceptacles which

| d_be not t
scconygPaR s el KA it 24 e 5 ar moved 1
the righnj mnthis @ositibn HhEi engaging elefranim e rmgveant%afwn U@énng out of the

recep@ge%-é@%t hegﬁpig&l %ﬁ: 58&1 o <h 81”0#&%3&‘?1%& JMSitHg. cover

gne appropri at enings 78 in
the val ve housing or approprl ate openings in the

W|th|rb§1 &gborg%ﬁ gg ent \fa-m =g hHﬁﬁﬁg E%Témg 6@?@45%‘5%@ arranged. It

contro
has atrbad)cbezerresthadlqmgthabbh& taourmgwee@ngm 6% s eocaygr FAder closure of the

motor’ ﬂousmgms)c\a/gem NERt3d CHR! BREr Whlidind "R oHRNYEL65 dnl€64  are used for fixing the

stationary fixed magnets 52 and 53 and also as retainer rings 75, 76 which accommodate the
corresponding movable mobile magnets 55, 56 and keep the other housing segments 63, 64,

65 at a distance.

With regard to one of the stationary fixed magnets — see reference symbol 54 — it should be

noted that it is supported in an appropriate cover indentation 77 of the cover 72.



The stationary fixed magnets 52, 53 -and-54 are forned
as permanent nagnets and. especially as neodym um

wor@aets78 The nobil e magnets 55, 56 are in conPCEHEP2004/007330
formed as el ectronagnets with an iron core 60 with an
electrical winding 6 1 fitted to themexternally - see
al so Figure 7. The pol ari sat i°8n of the magnetic field
of the nobile magnets 55, 56 changes according to the
current applied via the corresponding el ectri cal .

In cosjahtties Wi Fifiye dorefdnencet as atngadyeberngmede tathe supply holes 46 in the

cpper RS (1AL A YRS St e ERRpr R phFRRRTS Rrioave nousing or

approfgRadp@nings irFthguetirer tihgs appitophenate ussdifbrthenpgagags of the electrical
55, 56 h,Jn,t ' i | at ] , _
supply GeRanFo e Bectindp o B St BohGHgRREHE il £ 46 auring their

moveRfsit tdgethebFith eeatdineslide 7t he fi xed magnets 52 and 53 -
see also Figure 7 . The arrangenent of the drive
device 45 according to Figures 4 and 5 is only an
The: stxtRmBhEixelhBsighsts 52| 5Panb4 pos fririedi asyperinapetstagneats agd. especially

the drive d bet ) t | '
as nephraELTER S0 TOPI TG eNes e S gunthiorfiteh EREEL qbromanets
with drNForEBste BRONENES eRiiricBUWIndimgt Srefitted tnithefr externalyne seealiso Figure 7.

The AiRgIENGN Sbthegteonat 185, TS T bt 88, 88 BflglqdkGhtcoraing to e
currertRITEA viaothe tdafreymindingsélectdcal aableset’, i48dep thadeimt mobdé magnets are
e ROl o s B RS o o v
fixed ﬁfafgﬁ@%lﬁmiﬂguﬁé 5tthetapafopa'la@eomsb'rr@_nmts_n5$ 56 am each in the attraction
r 1 or der r r , g .
5 PP Bk AT L8y By h 3 oo 55 e

the fixSldIrREdrietnsd andbs Fekewidodgyredtc. Similarly there is
the possibility of realising the novenent of the valve
slide 7 in one direction due to appropriate force

The afBRbémaentt oitheudiivegdevicepts axgordirgrintigoresst and ais only an example. There

. C onent.. ile.on ) 0.t .

s s BB  brREla e Ry TRESIEB Mool ! B8 kP puspg scaments ss o

also of anBstftaiingetka mplaegemeéntweth reggrebto B2 andisegmepts 3w Due to the to-and-fro
neede Al so f, e I Catid -G j

moveli56T B b e oGk 55 s BAMESALLESERAP et op. o0, and 53

54, ahi ghalegous anandfro | movangenteofethee platue glidew’ ofirigaseinggpenrdently of the

housi.ng.2 is illust [ ' ' .
aranfSEY 19 A 3 SRARERS AR BANGE Bt 10l an
arrangERentwot thet velve obausing segimests s aéso- vaiadle |ig orapig e geglise various

.__._an_approxi nat el I 06:S -S€Ck b OB VL e
A L
Similssfyctherei is toaposdisiity o realisimgtthatmenaneery of $reeviplye skdeot in gne direction

f or med. f.or Lew i Nes : f | .
oue tf A58 U0l 15008 RGBSR er BBt e any e
movement)in2the other direction is realised by the drive device 45. In this case for example a

fixed magnet 52 would not be needed. Also, the force application can be used in addition to the

illustrated drive device according to Figures 4 and 5.

In Figure 6 a plan view of the valve housing 2 is illustrated according to Figure 5. Again the
various housing segments 33, 34, 35 and 36 can be seen with the cover 72. These have — see

also Figure 3 — an approximately square cross-section.



In the region of the drive housing segnent 36 the two
supply holes 46 can be seen, through which the
wappeomsrat e el ectrical supply and control cabPEBFEB2004/007330

48 can be brought out of the valve housing: In Figure

7 a sinplified schematic diagramof a drive device is
shown as it is enployed toge her with the valve

control device 1 according to the previous figures. In
this case the drive device conprises two fixed magnets

With 1B1é. vah@, sdafienes® withitad seremeibieleenera @dedn B8 upaear didenbeardalso be seen
fro.

a he letters "N: [
that o, ARcxty i IO E BT ap P eyl artfineretore for he
fixing @Wrr@syﬁcbrﬂhr@ fatibfeng 24ed magnets 52, 53 Whl ch ar e
rmed as permanent magnets. Depending on the
poI arisation of the nobile magnet 55 with the iron
In thecl%rgﬂ)nﬁ& tﬂ@djnw%oaéungtsegmeht % treb tvgp 6ugdply hblteeeh6t can be seen through

it 1s either attr cte eft o t fi
whichithe ABeroB DS siFcical SRR B (oL RS 18 67y Lhaupii Bl of e vaive
“‘“housnﬁ’é t he magneti c pol es of the fixed rmgnets repel | ed

in each case by the other fixed magnet. In Figure 7
the nobile magnet 55 is arranged in an attraction

In FlgGFéST bisfhpiFiéd \éfcrtétnétﬁgﬂé@tatrpoftatwmfe d@itaiBghenn 38 itasidmployed together
repuIS|on posi t to the fixed

with thﬁagﬁhé‘t cagyrol W\t“FF ( ﬁ%c%g'f’g é?tﬁ“efﬂ%\%f’t'ﬁ'%%aﬁ t he
electrical winding 6 1 reversed, the magneti c
pol ari sation of the nobile net 55 cha
in i Gagadie PRENISYCH COTRETS HD Y RE e e g Paifich @ mobile
magnét Ssl%h%eomobad &@enﬁlﬂtﬁdrrréa@ttets 98’ acd 8's indidtd methe usual way the
Il e magnet 55 is nove %falﬂgttractlo

corresmopﬁmg é@ﬁé@gthrbofttﬁg rpagng gﬂgtaggﬁ%e%%ﬁt \f/lg)ch are formed
as pehrkfsht Radnlss. CRpEAGIAG LA the ﬁoﬁrlslaﬁommf mmbmmanw 5Hhwith the iron

core GFQ e%&%ﬁ%é{%l g}ﬂqdlr&gétﬁﬁe%{m 9 étpls regtéer %tF%CtS IQ% elft or the right fixed
magngtﬁSLb hﬁﬁdﬂ@tm ﬁhtlhéncdife‘spaidlmgg astigneent wthemhmlecpoles of the fixed
magnﬁté;}fseé)?ﬁ 1% é f é;%ag ng ﬁtﬁé?}éecé) n%%‘n{-:‘ﬁﬂ} E@He ?t Ll?e magnet 55is
arranf3cCESh SRtPhchion @osition a'ﬂdwftm oedardetbhtbe fixet hnagrtet rﬁSbamdem a repulsmn

ot 28 i et 0 Bt AR B T SO oo
wmdlngadw fovelsed ethe oaghetic polatieatoniof taé swhilamagostshis| al$q/changed so that

o e R S LS9 55 & b ar o

mobil& lmd@b@e’i 55madmowed i an cittraglion position h\ethrfemm theffixeti enagnet 52 and
t |

coneeb A S o e, MR S 5 i 9Pt o s

magn61058) ki rolevé fixed argghetsdi; 68 exblhrtgamr@matm@ueeé boten£2 through which

an acf‘l’?g'nﬁ d' St gﬁ qoags aet'm?? %&Jéﬁmﬂﬁ@bh%nﬁggwcoﬁﬁe&éw to the mobile

according
magnet 55 — see also Figure 5 — so that the actuating element 59 moves to and fro together

with the mobile magnet 55.

With the valve control device according to the invention the actuating element 59 is directly the
valve slide. However, there is also the possibility that for example the actuating element 59
presses with one of its ends onto an assigned end of the valve slide 7 and correspondingly with
the movement of the actuating element 59, the valve slide 7 is also moved. The resetting of the

valve slide 7 could in this connection for example occur using a spring element, etc.



corresponds to the novenent stroke of the nobile
magnet, whereby it corresponds to a novenent stroke of
wo b@owadere slide 7 in order to realise the di fPEF/EPL004/007330
connecting positions 18 of the first and second fl ow
hol e or closed positions 15 of the first and second
val ve elenments 16, 17. Figuré27 also illustrates a
spring el enent 82 which is arranged on the actuating
el ement 59 and supports the displacenent of the nobile
magnet 55 into the position shown in Figure 7.

CGener al | however such a in | enent 82 be . \
The denh Larmaon e OB et B PR TEY BBy aBraing o Fgure 7
corres'g)%l’}@g‘ttb Ofe CRABVENERUStRKE VG BRI AdbIiE anadriee, Whéureagzht @drresponds to a
repul si on positions and ther fo ed:l;:f?rrescgJ|I11 { . 18 of
movemeubsietke Qthe HavaBisS e meigREt reals QSRR GANG R BrResitions 18 0
the firdf %}ﬁf séc%ﬁ@?l%w Hb@e bt ¥EsbdBHRINS 15 éfhﬁe fit aAd seforl ¥ave elements 16,
I seconds, i.e. in less than 10, less than 5 and

17. also | ess than one nillisecond. Consequently, the
- drive device 45 according to the invention is suitable
for extrenely short switching tines. Furth

Figuret 6 atded!lysyetasta a@flr‘@fele@rﬂ%ntf&)(v@aclhﬁsgﬁéq@e £n tsg ac{%h% element 59 and

r{gn B&t 86 tHet mobild PhadHRe &55s ity thé Posioh USHOWH in Figure 7.
SuPpoﬁg i @gélta?%ﬂal Iy tr?rough the el ectrical 35 ndi ng 61.

Genergilg W@pwcﬁt%sﬁrmé@‘%@ 88an3% Pe ARItIRGhi | e nagnet i s
held in the corresponding attraction position 57 al so
wi t hout such a holding current. A short cu

The driké clvies Afgresordig ivaliRRYRNEB| @Y SRHERSYIC hrGeraBihg tracton and
repuls@\gﬁﬁgnoﬂg Anb W§fo¥'é)ccﬂfésﬁbﬁdlﬂ§ Hcﬁl@rﬂéﬁt dfitae friobael nfmﬁﬁ“h the direction

a repulsio fixed net. 53, 1i,S .requi 81
of the oitiher rewectl‘}‘%flmﬁ@"% |rbqhetrﬁ@orﬁ195ia r‘f‘ﬂ’gﬂﬁ"ectonfi?r 'tehg‘ less an 10, less
than 5dﬁﬁc? kagé‘séthah %e%nh@éc&rﬂdx @Gnﬁﬁﬂmﬁ?ﬁly SBe d6os slediue @bl atcording to the

carries no lfq%CUTTG bet ween, t

inventiogy I Gu{SopIE TGS CHOTL PSS s hUERTEGS GELfP thp formation o

the fi emHB}Qété S2MBYNSA as NRrRbMsH: MhagHets; it (SUndt riddesdsry didten current flows
eedlng such curr

continualbrhues tBe SIPRTEELUGND S TRS SBRTOPHRIS o s B of He mébile magnet

is held ¥ F@%r%?éﬁcﬁn@@ﬁra@tu@rﬁﬁ@&tﬁdrﬂﬁ? %oanmcﬂ:t sutt aholfing Birrent. A short
actuatin

current rpylsgpwp{ﬁgr q%pé%ﬁ%magn%cipo&%@sa&wﬁ SF ?@%B‘S mgal%gy gnd leads to an
attractior] Syink fixed nfé?;ﬂdt Fakd & vpuisicn by treefibetl magret 58, is requ|red only for the

ooy Bt b R SPUBLANF 0 g o4 ouerty, e

windirR] 8&#iek G hbidig b@serdfbehieery #ié mosrenpdridirg targerdt sulsest for magnetic
current pulses fromthe"same circuits, whereby, if

revers@bgﬁthegmbéle ma8Phver si on or feed

An electrical circuit 83 suitable for feeding such current pulses is shown schematically in Figure
8. This comprises essentially a direct voltage source 86, a capacitor 90 and a switch 84. On
actuating the switch 84 a current pulse flows through the appropriate winding 61 and a
corresponding circuit for feeding a current pulse of reverse polarity is similarly simply

constructed.

There is in this respect the possibility of supplying all electrical windings of the various mobile
magnets with current pulses from the same circuits, whereby, if applicable, an inversion or feed

reversal of the current pulses to the individual windings is needed.



reversal of the current pulses to the individual
wi ndings is needed.C ains 1. Valve control device (1),
w0 poopavlereul ar for control pods or simlar equP@IEPRL004/007330
used in the mning and / or production of mneral oil
/ natural gas, with a valve housing (2), in which hole
or boring sections (3, 4, 5 236) are arranged and a
valve slide (7), novable relative to the hole
sections, with at least a first and a second fl ow hol e
(8, 9) for the alternative gaimection of a feed line
(10) froma fluid pressure source with at |east an
actuator (11) or of the actuator to a return line (12)
for |leading the fluid away, whereby in each case, one

Q/fa vteh@on‘fr%f'g@\%%g Sid parfBdlgr \%?Q:ohfi@l pddedr Similar eqmpment used in the

errute racterised in that at least first and
sremog@nda(love)r@dt@ﬁ@hpén'(ﬂ%a| ofi7)natyiial gas.i Witht &ale oeeng (2), in which

Eg% cﬁr b%'?iné Jséltlo‘ﬁ@% bg 6?%?@5*”%& ghd/al¥Qe 3@ (7() 1%ovable relative to

all'y section (4, 6),
traet Bolaldeptlmlvgﬂﬂed Ieesttanérsﬁ lao: H5Peand iow giple Wn@r) éPrnthe alternative

I{:ﬁgrtlel?:ggrg ﬁpg\‘fieg W@ e(ﬁ@%'r&rh Q?Iuﬂg pr‘e@&r@'s’bﬁkefvl/@\v‘éthé%s‘% ah &ktuator (11) or

isin cl osed
pbihietdcoratdrié ramnn fime ¢(iRefas tpaedng qnﬁgiupb@/yqy eggbytipgach case one of

ﬁﬁcé)cﬁmge&#o%\é' d=Be (ﬁb tﬁg]?lhgﬂ)lﬁﬁ{teﬁéﬂ)ﬂé@ elenment (17) is

Sed posi each pressed onto the
cbsmt&rlseel la§bafgned val ve seat (13, 14) in its closed

BPRI mfﬁé‘t érfgg ecoﬁd vé(l@!a&?en?é?ﬁg 9, 1??\«/%‘.&1 ACRE B pbiion (15) can be

racterised In that the val ve el enent
ﬁe)ssecs onmvamalye seaipddt + form%@sn%ﬂaﬂé atpihgle gefiondy 6), are laterally

%gﬁgr% ottﬁe fl'aﬁcfl%‘é@@?%ﬁerélﬁgi}l tRE cbAfectifd PR sifibh @Bthe first flow hole

e outs Val ve control device according
(8) 1k adenprld galve Blergentr @€} & insike Flasedhaesition: (13angl in the connecting

‘éb&f&?’gfuf {E%sechha b rfblé/ 9)Re indt! vaﬁ\?eoélenént Ma") V@ln the closed position

device according ’to one of the previ
C1Rieash preased Onta t@eréspeptwaﬁseﬂ%d VP'M@\/SHBM @3( é4) ig)itsj osed position
g{ | east partially routed around the receptacle (19)
n&'/ or the valve el enent (16, 17).

Valve control device according to Claim 1,

characterised in that
the valve element (16, 17) is movably supported in the valve slide (7) and especially in a

receptacle (19) of the valve slide open to the outside.

Valve control device according to Claim 1 or 2,
characterised in that
the valve element (16, 17) is a valve ball (20).

Valve control device according to one of the previous Claims,

characterised in that
the flow hole (8, 9) is at least partially routed around the receptacle (19) and / or the valve

element (16, 17).

Valve control device according to one of the previous Claims,

characterised in that



10.

11.

5. Valve control device according to one of the
previous C ains, characterised in thatthe flow hole

W@ 906@26conpri ses a first subsection (21 , 22)PEDEPL0040)7330

away fromthe receptacle (19) and a second one

pointing to the valve elenent (16, 17). 6. Valve

control device according to éhe of the previous

Cl aims, characterised in that a pressure supply hole

(23) opens in the receptacle (19) which has smaller

HMIWheB $8, @@meﬁﬁéé @fitsheuseotiorh@e22)&oirding aivay\ednv the receptacle

control device acco t o_.one, of evi ous
GEETE aﬂqam%e@%fw'e@zﬂ e palte Fﬁ@%&?@e‘@em (13, 14)
is forned as a seating r|ng (24), supported especially
rel easably in the val ve ou€%n %2@% @r.valve contro
u@wre@@nﬁelawwpﬁﬁcqrsmaﬁgoa?° s%ﬁ %" ai s,
fhé‘iaéfér%reﬂﬁﬁ@hétn that a screwin el ement (25) wWith a
ongi tudi nal hol e can be scr to_.t
4G (9

amg:;swge sanely Hplegi? b@ﬁ?l’ﬁ:‘glﬂt g regepta n‘ﬁh"(:lii')as sma(:ﬁer dimensions
WF@ Btgﬂpeﬂoqng%[é lignal hole (26) of the screwin
n

t (25) and the annul ar opening of the seating
ring (24) at least forma part of a hole section (3,

?ﬁlvé’coﬁt)rol o%vucé@'cé’&dﬁﬁ@% bRE of i FEeVieGCORIMg)g t o one of
e previous Cains, characterised in that the feed

characterppddndhat or the return line (12) are continued

\%aéé'ét f(%e d4pRGofmed aé@'s@atmﬁ NHQ’I(2|4 eppdited &Pecially releasably in
In the upper and / or |ower housing cover (27,

m)val\@dwu\ﬂi‘lg\@ control device according to one of the
previous Clains, characterised in that the upper and

| ower housing covers (27, 28 are attached to one
\éﬁlyewentwl&evw REFRAINGEO GBP 9@ RATSY'AY® ?‘2 MS11. val ve

gﬁ-ﬂaefgns@g\th&taccor di ng to one of the previous
d

ains, characterised in that
a screw-in element (25) with a Iong|tud|na| hole (26) can be screwed into the valve

housing (2) for attaching the seating ring (24), wherein the longitudinal hole (26) of the
screw-in element (25) and the annular opening of the seating ring (24) at least form a part

of a hole section (3, 4, 5, 6).

Valve control device according to one of the previous Claims,

characterised in that
the feed line (10) and / or the return line (12) are continued by a main feed and / or main

return line (29, 30) formed in the upper and / or lower housing cover (27, 28).

Valve control device according to one of the previous Claims,

characterised in that
the upper and lower housing covers (27, 28) are attached to one another for fixing the

valve housing (2).

Valve control device according to one of the previous Claims,

characterised in that
threaded studs (31) are provided for attaching the upper and lower housing covers (27,

28).



12.

13.

14.

15.

16.

17.

18.

t hreaded studs (31) are provided for attaching the
upper and | ower housing covers (27, 28).12. Valve

w@ omvbiade78levi ce according to one of the previ ORGI/EP2004/007330

Cl ains, characterised in that the receptacle (19) is
formed approximately as a holl ow cylinder with an
essential ly hem spherical bofPom section (32), whereby
the pressure supply hole (23) opens in the bottom
section, especially centrally. 13. Valve control
device according to one of the previous C ains,

characterised in that the s ng .rin 24) i s eroded
Malveseptrobievigesaceaiing g %8@?3@ rgg ﬁba The val ve seat

Chiractéhsedlif th¥el ve control devi ce accor ding to one of
the previous O ains, character,i at to,]e val

&neenrecrﬁptqciqs (197 fosmed apREPXIpate aé% apQP o ey ncef Jyiihan essentially

h%ﬁcé?fb&&éﬁwdsémbﬁl(sz)lﬁmeﬁé@ywae Gredsund saisply bele (23) opens in the
acc ding to one of the previous Cains, characterised

bQHOMaECWNEe$B@W%WH§D§?h@ (2) is especially rel easably
conposed of nmany housing segments (33, 34, 35, 36),
whereby the valve slide (7) is novabl ported in

éa/mmeamnlrat devife) a0l e 0@97# theprerigus ﬁ&ﬂ"v dual housi ng
p;cggﬁsé@rﬁthgg 35, 36). 16. Valve control devi ce
acco

Ing to one of the previous C ains, racterise
o Séiingirng. (26151 SIEISbEHBATLON S SORING Sifech &y I e Valve seat (13,
qﬁ?al ed one to the other and / or relative to the val ve
de (7). 17. Valve control device according to one
of the previous Cains, characterised in that the

DR %S EEEVR socbréithg @%ne%'ﬁthé&)avi@%@lﬁumal ly have a

square or rectangular crosssection and are connected
cbgeactenisadiintthat r egi on of their four corners (38). 18.

é‘?é VG QBHIAt (1BEYT)GE fHFRa Tt ieaBt pArtiaINETrarh chiaeniy @\Hapdimetal.
al s,

Valve control device according to one of the previous Claims,

characterised in that ’
the valve housing (2) is especially releasably composed of many housing segments (33,

34, 35, 36), whereby the valve slide (7) is movably supported in appropriate slide holes
(37) in the individual housing segments (33, 34, 35, 36).

Valve control device according to one of the previous Claims,

characterised in that
the housing segments (33, 34, 35, 36) are sealed one to the other and / or relative to the

valve slide (7).

Valve control device according to one of the previous Claims,

characterised in that
the housing segments (33, 34, 35, 36) essentially have a square .or rectangular cross-

section and are connected together in the region of their four corners (38).

Valve control device according to one of the previous Claims,

characterised in that



19.

20.

21.

22.

23.

24.

characterised in thattwo or nore val ve housings (2,
39, 40, 41) are arranged side-by-side between the

waipwenozml | ower housing covers (27, 28) and i PCEEER1004/007330

case are connected to the main feed and / o r main
return line (29, 30). 19. Valve control device
according to one of the previBus O ains, characterised
in that the main feed and / or main return lines (29,
30) run transversal to- the valve slide (7) in the

RO&IBF Rbre 0x198 Ho(i8idgs 28)39, 20. 41\)’a§r&1 amanged eiHe{H:@\,siidEEbetween the upper

according to one of r CI ai_ns cha

Bty TS B8 CaURTSI25 CEL RIS I ST B8 5 PRIt O Telh fesd and
bP R dirAdhe dig; 80f.i on (44) of the valve slide (7) in

the housing cover (27, 28). 21. Valve control device
according to one of the previous O ains, characterised
{/Blyeh@htrblhR e UL aEingay BhS of i, prdfdusOmMRE Ses an

i ndent ation §42) for the interlocking accommpdati on of
eharastrrisedgndddfnent s (33, 34, 35, 36) or of the valve

Wabmgfeéa and$sor4fain-4dtim- s (¥8! 38 wanrtahelerdeMbaRe- valve slide (7)-in- - -

according to one of the previous Cains, characterised
the havsingaevesd&eiZ1 y circul ar - shaped seal i ng el ement
(43) is arranged betvveen the screwin elenent (25) and

the seating ring 23. Val ve control device
Helysrcaniig) M'Céﬁéc‘lffj'nﬂﬁ%%‘? el REeiPYs H8MS har act er i sed

a,tat&@éns@a ,ﬁltﬁgtrl cal drive device (45) is assi gned to
e valve slide (7) for novenent in the

t
an peseios supRM)ne 199) SYENGE T B POYEA BseBBdH sighe wave siide ()

mﬁe%ug,n&w@ ypw¥e).C ai ns, characterised in that the
drive device (45) is arranged in a drive housing

segnent (36) of the valve housing (2,
Valve control device according to one of the previous Claims,

characterised in that
the housing covers (27, 28) comprises an indentation (42) for the interlocking

accommodation of the housing segments (33, 34, 35, 36) or of the valve housing (2, 39,

40, 41).

Valve control device according to one of the previous Claims,

characterised in that
an especially circular-shaped sealing element (43) is arranged between the screw-in

element (25) and the seating ring (24).

Valve control device according to one of the previous Claims,

characterised in that

.an electrical drive device (45) is assigned to the valve slide (7) for: movement in the

longitudinal direction (44).

Valve control device according to one of the previous Claims,

characterised in that
the drive device (45) is arranged in a drive housing segment (36) of the valve housing (2,

29, 40, 41).



25.

26.

27.

28.

29.

30.

31.

29, 40, 41).25. Valve control device according to one
of the previous Cains, characterised in that the

waleiosmoes/i ce (45) and / or the drive housi ng BEDERIW4/007330

(36) are of nodul ar construction. 26. Valve contro
devi ce according to one of the previous C ains,
characterised in that a suppfy hole (46) for the
passage of the electrical supply and / or contro
cables (47, 48) for the drive device (45) is arranged
in at | east one housing cover (27, 28). 27. Valve

t di
dehprenrd ey seebrrand f it RuPeRrdel Cefiey se (1)
ehhetleisedtio thdte drive housing segnment (36) and is
o R teson RS o el R P Pl gonsrcton
Cl aims, characterised in that the valve slide (7) is

novabl y and espec aII rotatjonall dl orted
¥ave et caycanaarang 7 6% AR SRR or oo

-SRNfaefericd)in tiata housi ng end segnent. (35). 29. Valve

control device accor t he revi ous )
oaphi holer AP Lot dhe Bespap, of st VRS U RRL AT b EPULY| GRbles (47, 49
(P InPdrRkerdedRe (ﬁ?qmtrb@geoah\ameﬁst olee ha)sirescmpt (zl Pg).

radially outwards and is guided in an alignment groove

(51) in the housing end segnent (35). 30. Drive device

(/4!525 corhthl @@{'nbé abécriing @ ohd6f e ppddcenerimnf a val ve
a valve control device (1) according to

L
@'ﬂ@’aé?e"?ﬁg "E)F"é"\’l ous Clainms, with at |east one
%aidlx@%aa (f)l @shaeagtoahe (Ave h&3sin® 4@ graernt (BB)eartbisinha@vably connected

net vabiy supported relative to said
g tPl“EﬁlQ'i“iﬁ"I‘?\&‘)é?o@g'ggnet wherein at |east one of these

magnets (52-56) can be sw t ched in its magnetic
pol ari sation, depe

ng on fttFwe g%égi on of the
Ve centrrl gruEe ageor '58) o%HE" 's RipUah >and fro
éBaratteyicet tn ehdti xed magnet (52, 53, 54) bet ween an
att Ce;slhggr(z)glgtrg%vr u'ari& %ﬁfl' t 'o%ﬂ ’ 'g?cﬁ%é?ﬁ%{le at its slide end
@r?) WRirdexiaef e trer divegievize (i) lmaBltDQushwemitmgnwﬁ (350
t hat
Valve control device a‘ccording to one of the previous Claims,

characterised in that
an alignment protrusion (5) protrudes from the valve slide (7) essentially radially outwards

and is guided in an alignment groove (51) in the housing end segment (35).

Drive device (45), in particular for the displacement of a valve slide (7) of a valve control
device (1) according to one of the previous Claims, with at least one stationary fixed
magnet (52, 53, 54) and one mobile magnet (55, 56), movably supported relative to said
stationary fixed magnet, wherein at least one of these magnets (52-56) can be switched in
its magnetic polarisation, depending on the polarisation of the mobile magnet (55, 56),
and is movable to and fro relative to a fixed magnet (52, 53, 54) between an attraction and

a repulsion position (57, 58) and is movably connected to an actuating element (59).

Drive device according to Claim 30,



32.

33.

34.

35.

36,

37.

38.

the nobil e magnet (55, 56) is supported for to-and-fro
novenent between two oppositely magnetically pol ari sed

wo povedoxseynet s (52, 53; 53, 54). 32. Drive devPCHEEP2004/007330
according to Caim30 or 3 1, characterised in that
t he nobi | e-magnet (55, 56) ([:)?EF be switched inits
magneti c pol ari sation. 33. ve device according to
one of the previous C ainms 30-32, characterised in
that the fixed magnet (52, 53, 54) is a pernmanent
chapaeterisgd in thatve devi ce according to one of the
revious [ 3 i ' t i
i@ gt B 28 BisurpBRedfl 36 b8t Botclfont (Bfveen two opposiely
magneticakyapdlarisedtized alggnetsdezi &3; 15, P4on, with at | east
one electrical wnding (61) on its circunference. 35.
Drive device according to one of the previous O ains
Bvedsviehadcardirey fos@idint 80 bh3t, t he per manent nmagnet is
es%}ec' al Ié.a sintered neodym um magnet. 36. Drive
garpeterised S HI3g to one of the previous O aims 30- 35,
elansgkenagnetl(55n56)han e swithst initemagretit prayisatio].52, .
53, 54) conprises a guide hole (62) running in the
novenent direction of the nobile nagnet (55, 56) and
bhvodaicardyceRtinidie anetafditd prgvielie @ains(3®B2,i s passed.

37. ive dewvice according to one of the previous
@%‘F%N%Q%&"aﬁhar acterised in that the actuating

Plegixed inagh®) (5pr38, Bujlissa pdrmaatht madsetf rom t he nobi | e
magnet (55, 56) and is passed through appropriate
gui de holes (62) of both assigned fixed nagnets (52,
Bive 88iicebdbcordi®y tolmiewas tiikeprevieualaimdid®eB o one of the

revi ous ﬁl a*‘ﬂr% 30-37,characterised in that the core
%@ﬁf?c@f's? N 1%i 1 e magnet (55, 56) is forned as a
;bonbbiki magndtgds s&s)ocmmpisedi ngore (60) of magnetisable material, especially
iron, with at least one electrical winding (61) on its circumference.

Drive device according to one of the previous Claims 30-34,

characterised in that
the permanent magnet is especially a sintered neodymium magnet.

Drive device according to one of the previous Claims 30-35,

characterised in that
at least one fixed magnet (52, 53, 54) comprises a guide hole (62) running in the
movement direction of the mobile magnet (55, 56) and through which the actuating

element (59) is passed.

Drive device according to one of the previous Claims 30-36,

characterised in that
the actuating element (59) protrudes at both ends from the mobile magnet (55, 56) and is

passed through appropriate guide holes (62) of both assigned fixed magnets (52, 53; 53,
54).

Drive device according to one of the previous Claims 30-37,



39.

40.

41.

42.

43.

44,

39. Drive device according to one of the previous
Cl ains 30-38, characterised in that the fixed nagnet

W@ 2@6/082878 54) i s supported in a housi ng segnmeneCY/6B2004/007330

64, 65), especially of alumnium 40. Drive device
according to one of the previous C ains 30-39,
characterised in that one moBPle magnet (55, 56) is
arranged in each case between two fixed nagnets (52,
53; 53, 54) and all nobile nagnets (55, 56) are in
ehatacteriseddarthatct ed to the actuating el errent (59). 4

%%?%Y@B Oi%?]ecrﬁ% al%a[%gﬁ 5t gS)glg??]@r{ ({% f(%l‘.r?]ted second winding.

el enent (59) conprlses a Iongltudlnal hole (66) in

bl Aot poang B o7 Tada iy ST een a

&ﬁbﬁ&ﬁéﬂ*ns@dsinitlnatn and a hol ding position (68), wherein

e B8, SESH D PR A 8T boscn o

gluﬂ{mnm (59) and engages an engag,i ng recess (70) in
the nobil e magnet (55, 56). 42. Drive device according
to one of the previous Cainms 30-41 , characterised in

bhoé davicd sesidiag orrdgienepeviins (idid)s 30s3gpvabl y
T;la%g‘orted i.n t e | ongi tudinal hole (66) in the

cteiigeddn ﬂEﬁ rection (44). 43. Drive device
&Q&ﬁfo@llé‘&afgﬁeto(ﬁs 53) 1§ ble?amg“ew haash Gaae BtWaRNARD fixed magnets (52, 53;

characte I, N {e uati.n ec:herrent 5 % i .
Sarod e almopis /ieoets (% 380 Bt Mo <o ehedgp the actuating
@ﬁ]eaf@s@bous Claims 30-43, characterised in thatthe

drive device conprises an essentially cylindrical

drive housing segnent (36), open at one end, with

biive aévieny&ordif@o. ond5of i presiotis\Glaims®e40,di ng t o one

of thte Pr Vi us Cl ai ns8 30- 44,

characterise a

the actuating element (59) comprises a longitudinal hole (66) in which at least one
engaging element (57) is essentially radially movably supported:between a release
position and a holding position (68), wherein in the holding position (68) the engaging
element (67) protrudes from a wall opening (69) of the actuatlng element (59) and

engages an engaging recess (70) in the mobile magnet (55, 56).

Drive device according to one of the previous Claims 30-41,

characterised in that
at least one wedge element (71) is movably supported in the longitudinal hole (66) in the

longitudinal direction (44).

Drive device according to one of the previous Claims 30-42,
characterised in that
the actuating element (59) is a valve slide(7).

Drive device according to one of the previous Claims 30-43,

characterised in that



45.

46.

47.

48.

49.

50.

51.

characterised in that the drive housing segnent (36)
and / or cover (72) conprises flow holes (73, 74) for

wo b@epasagej 3f . the actuating el ement (59). 4BCT/PP100€007330

devi ce according to one of the previous Cains 30-45,
characterised in that mﬁthinsPhe drive housing (36)

housi ng segnents are especially alternately arranged

as fixed magnet hol ding rings (86) for the fixed

magnets (52, 53, 54) and % retai er é n?
¥h?rdrﬂvr?ed% FURFiSER AP Y 'aé%fy“ i"@ OY&pe sggrent (36), open at

aﬁéeha“vmgnﬁtxbnmwepgzs he previous O ains 30-46,
characterised in that the retainer rings (75, 76) are

arranged as spacer elenments between the fixed magnet

bﬂl/éi HBQcé bESFdihE & o th&pie\oeﬁ@wnﬁe 3e40rding to one
of the previous C ains 30-47, characterised in that a

chaagtarsgdde thaf4) s supported in a cover indentation

&Earn/éfhétﬁﬁlg%\éﬁ{en( Z:%» and9-or @bbéﬁ(?@ﬁ%rﬁﬁn%@ﬂfmﬂ h8Bs (73, 74) for the
one of previ ous Cl'ai ns 30- aracterised in

Pﬁﬁagﬁﬁém@rﬁc@@t'ﬁéﬁéﬁmﬁj‘t(@é) conprises at |east a side

opening (78) for the passage of electrical supply and

/| or control cables (47, 48) for_the electrical
wwﬁﬁgce{eqqordlwtomqvéh%ww@esgd@mséonﬁito one of the
@ﬁ%‘ébfé‘a‘é g:l, kg 30-49, characterised in that the wedge

el enent conprises an end section (79) with a

witijeghedr 'efelhﬁ?@'éiﬁ'ﬂa(ﬁﬁbﬁo'é%@ segmenisearendrRgrily @ltemginly aranged as

f()%@ mbﬁnéth‘%l&ﬁd fASS (Sg%r%rt ﬂh@rflxéadméglﬂéi'é B NG3end) 68d ks retamer rings

ace I ve device accordlng to one of
f e7@rfémh§u§°tlflledﬂﬁi%‘93@5556)char acterised in that at
| east one spring elenent (82) is assigned to the
actuating elenment (59), especially between the nobile
QA devieriaseriig to Qs thsspregious £3aims 30-4&r £ or ci ng t he

éﬁg}bbﬁngggr\egha&% 56) away fromthe fixed magnet (52,
the retalner rings (75, 76) are arranged as spacer elements between the fixed magnet

holding rings (86).

Drive device according to one of the previous Claims 30-47,

characterised in that
a fixed magnet (54) is supported in a cover indentation (77) of the cover (72).

Drive device according to one of the previous Claims 30-48,

characterised in that |
the drive housing (36) comprises at least a side opening (78) for the passage of electrical

supply and / or control cables (47, 48) for the electrical winding (61).

Drive device according to one of the previous Claims 30-49,

characterised in that
the wedge element (71) comprises an end section (79) with a receptacle indentation (80)
for the engaging element (67) in the release position and a guiding end (81) adjacent to it.

Drive device according to one of the previous Claims 30-50,



52.

53.

54.

55.

52. Drive device according to one of the previous
Clains 30-51 , characterised in that the wi nding (61)

w@boobloae2enobi | e magnet (55, 56) is assigned an PCT/EP2004/007330

el ectrical circuit (83) for reversing the current
direction and / or for guidigg current pul ses. 53.
Drive device according to onég of the previous O ains
30-52, characterised by the electrical circuit (83)
using a switch (84) for feeding current pul ses of
¢EMQF§E§6§H@ﬂVﬂ54 Drive device according to one of

89{ Sr\(% %@ gsegégﬁlgtsnlt %?%ﬁ%cazﬁsib?ﬂ%gcthgﬁé%Idtlﬂggﬂ%gﬁthﬁﬂ) especially
beimeerﬂwet mebite am@ﬁxeqomlag@@is (85 .56Db2 Ve, Mf@éor@mdham@ﬂe magnet
{% ? fwﬁ ngtfﬁ 54, characterised in

a |ng 5 ri‘ve device is |less

t han 10 ns, preferably Iess than 5 ms and especially

[BFi\‘?et gé\ﬁ@ é{ccloﬁui?r?g for@\% 01f tﬁ@previous Claims 30-51,

characterised in.that .

the winding (61) of the mobile magnet (55, 56) is assigned an electrical circuit (83) for

reversing the current direction and / or for guiding current pulses.

Drive device according to one of the previous Claims 30-52,

characterised by
the electrical circuit (83) using a switch (84) for feeding current pulses of reversed sign.

Drive device according to one of the previous Claims 30-53,

characterised in that
the winding (61) essentially carries no holding current between the current pulses.

Drive device according to one of the previous Claims 30-54,

characterised in that
a switching time for the drive device is less than 10 ms, preferably less than 5 ms and

especially preferably less than 1 ms.

.



