PUVWP DEVI CE FOR THE HYDRAULI C ACTUATI ON OF A VALVE
Description The invention relates to a punp device for
wo b@shysdnaul i c actuati on of a val ve, especi al | BCT/EP2004/007948

enpl oyed in the production of crude oil or natural

gas, as a safety valve assigned to a pipeline or to a

tree, with a piston-cylinder unit fromwhich hydraulic

fluid can be punped under pressure in the direction of
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practice, which are generally arranged far away from

the actual valve and do not just supply it wth

hydraulic fluid, but also other equipnent, in

particular for crude oil or natural gas production.

The appropriate val ve i sDescrigtian r espect assigned to a

pipeline or simlar facility as a safety valve and is

generally termed a downhol e safety valve. n narine

crude oil or natural gas production it is arranged

e
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or to als’[?ézeki/v}éié\éaiisé&z ﬁgﬁidpférgg%iﬁ ich 'gi@ge%H% p%teiu‘;f\rger pressure
in the direntipn ebihervdivag hydraul ic fI ui d has run out, even out

of a correspondi ng storage container. n addition a

hydraulic fluid under pressure cannot be passed
Correm@edmﬂip@mm geviagszare &nowh frogmpracicey Mhich are generaiparangsd far away

v, I

from t@xﬁ?&t’}iglt a’l\%nargfn %i(? gi)ﬁhé ﬁiﬁgiyn?\gﬁghﬁ%ﬁfﬁ: fﬁﬁ%w aiég défli?eer equipment, in
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I catl n saf et wever ,

safetyaia@@ hiemenmm@ruagmﬂ@pmamr@ gag keclystion tBHﬁ alinassaleng the@ipeline and
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ype nentioned at the beginhing such that
bakonyaﬂauwp@eﬂiuid pressure in particular at the point
of application and in the vicinity of the actua
val ve, can be constructi vel y produced in

With syrll saloht vabvasdtihamheugver *Pﬁ%y%'ﬁf‘ éi@(f ften SdPFeacHys ?fifiea'feady after a

reiatnv@i&'@moﬁ%fh&ﬁ ricBpdritind BRirbliRSIURS h&d AirbutAeCen 8LINEF 4 @orresponding
he invention an electrical drive device is use
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certaif s8fefvaid hﬁﬁi@rpdiiﬂ'df apriica'tlbﬁ’ ortdI@fveRt ndg tmﬁﬁ&y valve, but rather
the piston |ongitudinal direction within the

generalglslgeg Et’%réU'ntCyi'H”‘ﬁ dies ar AW Rt WeerePkat e dapst @ grpropriate reservoir
for hyd®¥li€ BuidNs arranged where applicable at the point of application at the safety valve.

However, also here the appropriate leakage problems occur.
The object of the invention is to improve a pump device of the type mentioned at the beginning
such that the hydraulic fluid pressure, in particular at the point of application and in the vicinity of

the actual valve, can be constructively simply produced in a safe and controlled manner.

This object is solved by the pump device with the features of Claim 1.



electrically driven punp device punping hydraulic
fluid is provided which can specifically feed
.woyasawoie fluid to a safety val ve, whereby t hBCT/EP2004/007948
correspondi ng pressure of the hydraulic fluid can be
set and nonitored by neans of the electrical drive
device. The electrical drive device in this respect
exhi bits sufficient pomer to generate adequate
essure for th al.ve, rive devjce can
Aocor 6 1 HheifuEh e decial HOva SRS 5PE M) raugbgreonected to the
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rive
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st electric Iortotur
veraiailiyl ¢ APENCYRIER LEroH 0F CUBIBEBS PP SEL e igprauiic fuid can
be setdridvaontiRvedcisy meamadueetécmbalcdmveﬂemeé.es extremely free
of mai ntenance and can be controll ed and regul at ed
accurately and can al so be used for many ot her devices
The dlectiidad opilveddmﬂldeom (th‘is respesy exhibits @dﬁlo@h’[ paner ﬂ@tgé’néiate adequate

as. The rot at| ed the
thra@gaq;g%Sgr%gpr tiheev p éigglpe cgrﬁ daemj‘ lgsi gcglvliyhg'uonltored by
means pi apgbrepricite elecmoalfcannédnag lisdsso sl i ght p| ston
di spl acenents are possi ble. Consequently the hydraulic
pressure or the quantity of the hydraulic fluid, which
Preferiably papopeeithg tor theghventien pongedlidoal deive detibe cdi reciisednwitiEh exhibits a
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and carxalad by umwnlnmnyhxtlmd!edcemmnbé prodiﬂ:tmncmmeg@ndriudg oil and natural
gas axi al nmovenent of the threaded spindle can be

" converted into a novenent of the piston in the piston

| ongi tudinal direction. Wth a sinple enbodi nent the

The rétgﬁ&ﬁfjlﬁ%eﬁ%gﬁ% Sleﬁﬁe nh%ﬁonr |§|r§<ﬂﬁ:@? b3§ thé H?ﬁlg%ﬁ{ gea‘rsspur gear and also
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according to the invention, can be seen in that the

spindle nut is novably connected to the reduction
In ordgretaradagiihe ispinglle diivedn aisiopla menpeniodhe alterngtingmpyerdent of the piston

in theIHBNIGhgROHIME direction, the spindle drive can exhibit a rotatable, but axially
immovable spindle nut and an axially movable threaded spindle.

The corresponding axial movement of the threaded spindle can be converted into a movement
of the piston in the piston longitudinal direction.

With a simple embodiment the threaded spindle can be releasably joined at its actuating end to
the piston. In this way other intermediate components can be omitted, whereby the construction
of the pump device is extremely compact.



gear. n this connection there is the possibility that
the spindle nut is rotationally rigidly joined to a
wo b@giokioe9 cup- shaped t oot hed sl eeve of the haP@DREP04/007948
drive gear. This connection gan occur directly or
through the internedi ate pl acenent of another
conponent. Preferably, in this connection a rotating
sl eeve can be arranged between the toothed sl eeve and
the spindle nut, the rotating sleeve being
A lowpnsea ene MeryYy dHWg’P@!‘P%F'OB @eakavEeh also é’ﬁé’f”@H@Stt@ tihg, gompactness of the
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nut. This rotating sleeve is for exanple supported
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gear. i nside the punp device. Apart fromthe toothed sl eeve,

a harnonic drive gear generally exhibits a wave

generator and a rotationally rigid ring elenent. The

In thls\/\@Mﬁ]eQ&ﬂﬁﬂw@F@Fs the p@éélﬂmgﬁﬂat‘ el ghhdid aut l@%fé‘ﬁgnaiye@(&y joined to a
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connepigri® gttt Heque g em e andse bowedtbinR peibe sloars aed digpindle nut

the ro&diAg b@er/@bamg eo@tibnally irigiotl donnetted Gt bAe anflitd #e ©Bthed sleeve and at
ur gear, whereby a second spur wheel is

the
the O”é‘%f@é"ﬂé%h“ ’6‘Ha||y rigidly on the drive shaft which
is driven by at least one nmotor. This type of spur
. gear 1s also, extrenel 0 rin s characterised .
Tris R0 hpgfe B f SRt Sunmoteth oeBrly b preana sy bl Toter beatings
inside ftios piadp tevibe sel f-1 ocki ng and sel f-braking. One
possibility for this type of spur gear is a double

helical gear. Wth regard to the drive shaft it should
Apart bremribé exbthiduadledvepa darmarie deleegdar igenermthoeshildizra Wa\’ﬁmgélfﬁrator and a

roatiobfy it SnBy The M rooPrie e alARRRL iR e odiRed sieeve and
deflectdi it se fdroadiallyoeLttwhie at itws bpsgsite paimeeduefo itshitexitpiity trgeatter teeth on
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wher eby due to the many electrlc not or s driving a
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In thlsculér}/ t@e%mr}ﬁ/e eq?n"é1 ?&C% %b%tng rg%gﬁ&%nc%n (r)cﬁatbqn%g)b gél%lg joined to a
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that the piston is supported for adjustnent in a

This tﬁ;estgfoébup Bég'ﬁg Ié%f eﬁ@%e‘ﬁyl W@e{rmbnlsté%%ractensed by a high efficiency and

can, where applicable, be formed to be self-locking and self-braking. One possibility for this type
of spur gear is a double helical gear.

With regard to the drive shaft it should be noted that two or more electric motors can transfer
their driving power to it or that two or more drive shafts can be arranged in the circumferential
direction about the first spur wheel of the spur gear with corresponding electric motors.
Consequently, appropriate redundancy of the drive is provided, whereby due to the many
electric motors driving a drive shaft, also smaller and more economical motors can-bg Used.
which through combined action produce a correspondingly high and desired driveféwer.



pi ston | ongi tudi nal direction, whereby the piston

chanber exhibits at |east a suction and a di scharge
wop@siongion its face side. The hydraulic fl ui dPCHEP19€4/007948

drawn into the piston chanbej via the suction hole

with appropriate novenent of the piston and on

changing the direction of piston novenent, the

drawn-in hydraulic fluid can be punped under pressure

in the direction of the valve via the discharge hol e.

n order to close the respective other hole during

Simpl& JGdtioR b @ﬁgraﬂmmﬂ %nbl rbu?nﬁ#d'fﬁ' tRe HHBEERN: of 3hd Qleé @bH S example be
val ve, force and set, opposin
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pistonPBnGRiranfesiRne TR Be Pi&tbs dﬁﬁﬁiﬁér bmblté/\"d edsP@ suction and a
suction hole t he non-return val ve ject to a

dischargs pening emhis Fﬂc?é@ter bbe Bydrayie f%‘!?c‘t‘ﬁ”d?? 6}"’8 iR{Adhg pistopehamber via

the su.ﬂ:'hér@%|eoﬂntlﬁ’fapbhfbr|§!esﬁn@\veﬁ1@ﬁt éfhlﬁeddlét@rh@h@eod"'@hﬁagl@% direction of
espective non-return valve only o t hrou

pistoncBaVeEagb e A3 HUFTaHIR LR e DR PEIER uwgerd%%ﬁurw the direction of
the vaf/dGid 1B diehgrgehofl. t ernativel y the discharge hole. n

order to arrange the non-return valves in a sinple

manner relative to the holes and to be able to repl ace

In ordeh@Ntlese redbidtive athér ab@marmgts@cmm gnd urfnpmgnh |319$|mple manner, a
hol es, the hqoles can be fornme '

non- reélprgtv@ve, ﬁukﬁgﬁtttp Ajege ang %e‘;soggp?ng Iﬂ;ge@ycjr%tﬂlctfhédbﬁow direction through

this h&l¥) ¢ardies assT@ﬁedhl@ ®REhPRES Thiy m@@ﬂns that &iith Ytheé BG&Ionlld @ non-return
e .corres retfurn vaI

vaive BisEhErLR nie i cation ohRE ShBnaR e A dhe dFecipR af e piston for

the dl*sé)wab@ ablee Eaoh $ésveetnm g@i—teﬂurﬁ \RNTRU Oty gfpehydmr_ag@h @F(\je corresponding
evi ce n be nsi dere
piston gadpeineab Busticerh SpRo T vclor Bate oF P S aRe Sk hote.
amay fromthe p|ston opens into an internedi ate
reservoir

i
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to replabatheimnes cqoeired,izonl diso ©rmlatieliof form thecleolésyitie hole®cavibaformed in a

cylind%\@)@tﬁo?tgﬁl ;?Ilép } F{Hrag é%ggalagﬁbg/e leeﬁh%rb ﬁ'ﬁtcgﬁl?fge&?gteeen&es pass through this

cylmdereimm\uroplatecwherabys thebmriespehdirgy nat-feéurn palvpo aesassameuitd the holes in
the b XDl nedlnthefollovvlng n order to be able to
p%ﬁrﬁ‘g raul|chU|d in a sinple manner through the
dlscharge opening in the direction of the valve, the

in ord? t%%ae{kggtooﬁgﬁagg%@%p ?uhtot#f@\gg@h ﬁ\fﬁkﬁ*g@@aﬁg uFH pc?efvice, it can be

or carrying rec
consideinad adtantageous ddie emd bhihe suetiqretudle famlngmwayairmtthe piston opens into

. [ ' r WA I
an mt%gr%gga%% t%‘tﬁg\lgﬂacgzﬁéj Egrﬁb'ﬁg&iag rlﬁ écﬁirsﬁrﬁ:t tn‘?edzl 1! rgs%q’ﬂ&ir ﬁ%‘e %t least so
much diydrahlér fed thap éheceperddionlis englred farta d:dﬂamﬂghe elen with an interruption in
the further feed of the hydraulic fluid. In addition, the intermediate reservoir can also be used for

other purposes, as will be explained in the following.

In order to be able to pump hydraulic fluid in a simple manner through the discharge opening in
the direction of the valve, the discharge opening can be joined to a discharge pipe for carrying
the hydraulic fluid in the direction of the valve.



internedi ate reservoir froma punp housing. n order
not to continually operate the punp device according
wo oooshesoinvent i on for applying pressure to thePCI/EP2004/007948
appropriate valve, a connecténg pipe for the
connection of an accumul ator can branch off the
di scharge pipe. This accunul ator contains sufficient
hydraul ic fluid to be able to conpensate | eakage
0sSses over | onger .tinme period and it also stor
i ordg G Bieot fy OB e ST freave b R RGHay e &Band not o be
concermddealraut tae;ntelxsernal influesces) nine aistivdrgé tpigsacartbs ®rél@yht out through the
intermc803! ded as .a dvant aﬁglous i f the accunul ator conprises
iy %?%ﬁﬁ 8"&96?%5%’“ €9 especial Iy in the form of
Bel I eville springs. Such springs are generally
thacon e and are s

in ordgS HERE ColrbAg aBEAYS e BiiRe FHEPRE AERPraeSio et Plltion for appying
presssrprio rige agwepiidty vala, Heofrmectingl pfpecfml theesansgiohtd ain accumulator can

branc%ﬁ ﬁ%’ )ﬁggﬁaarﬁ)lé' g% ?f)‘ﬁeag?%@%ﬁktﬁqrgog %%ﬁ%%eb?by@rgg%ﬁldid ?osbe able to
compm&aﬂa Iahleagenlo!sstassoweesxpengerpmea;béreid e&tdat:klisn@tdr@s hadranlid fuid so that
ngenmant of many springs one above
the pL[Eﬁ)a I\S(ln ?eé‘ ea’”%f T¢erial stacki ng springs are
arr anged t urned through 180 relative to one another.

: i cab I t Vi ces
n i REAGPI S5OAE ooeBAHE hOudlifotoll B S5 BRr compres o
pressmatmhgeafrfean&eesde@auyanglase foirpeof Bedevi lleosprihbsa Slichcdpainge are generally
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directipp. A S}@rle@@awn@wcao Htle fohed dram these spidhgs, ethetdigt stacking can occur
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voin S35l 895, LA SHES, B bl B, o possie. s
respegiqiaralliet stackéngyin aéhke@rto smeen aagimilatt areamgement ofgogameshringd bhe above the
otvr R0 HSE1 A0 S5 S ABATIRS, ogh, g s o o
anothefn el ectrical control signal for openi ng a safety

val ve on reaching a predeterm ned hydraulic fluid

pressure in the first branch pipe. n this way the

Wher@ﬁ@@l@@h'@ in prdeido sreRly gther devieesewithshysiraulierituistl at feast one branch pipe
can br‘%ﬁé’r?&ﬂf e &.&%Rj MF/ WHE agthﬁ%é hited can where

appl 1 cabl e be arge fromt punp devi ce by neans
of the safety vaI ve “A suitabl e safety valve can be

A first OEQBIQ@% %hp&ﬂn@ﬁ%ﬁiﬁ’ér' fhvReRahbe s‘é@ntlrhﬁ Wstﬁé(rgﬁf%ﬁé) leads to a

i scharge hydraulic flurd there. A OSSI
pressyrg SWieithThis ST ¢ (s pigh ihgt @rbreaéwagr@ rredetsaiag@ ptpssure or with the

under(\;’lﬁilﬁ@eof%rp@dé'tbtlnﬂﬁe&j t‘é‘s§l§‘re’arbe?t%lﬁlneefctl¢/lg Qignéimr%lrﬁl%r %ticﬁrlgﬁlggered
the safety valve at a predeterm ne the sa

val ve can be
With an embodiment according to the invention it is favourable to consider if the pressure switch

outputs an electrical control signal for opening a safety valve on reaching a predetermined
hydraulic fluid pressure in the first branch pipe. In this way the pressure in the pressure device
is prevented from becoming too high. The hydraulic fluid can where applicable be discharged
from the pump device by means of the safety valve. A suitable safety valve can be arranged at
an appropriate point on the pump device to discharge hydraulic fluid there. A possible
embodiment for such a safety valve is for example a solenoi;j valve or similar device,



arranged in a second branch pipe. n this way it can be

subjected directly to the hydraulic fluid present from
wo b@sdi®ehar ge pi pe and / or the di scharge hol BCT/¥P10h4/607948

sol enoid valve there are often problens with its

proper actuation so that with an enbodi nent accordi ng

to the invention, the safety valve can be forned as a

nechanically act uat ed non return valve. n this way the

In ord\ér ngqlrtye gnn%%ﬁé;& og %% tj v% eﬁl %gqréierter?rgn%&pgé’? gwae{:%elfety valve can be
arrangeﬁil ih iaade@osdl DFangh mﬁrdrantmsaww itzah batsabjeetatiadirdcy to the hydraulic fluid

proself eV i it atel R AR e b blP: o can' b

transferred to an electric servonotor, especi ally a

With %ése g{a)lltvgrtg%rtezéf gp enrgrfoé%"tweh S"('tita rfése § %qve%p%/ iueﬁlon so that with an
emboﬁm}ehaacmﬁrngdupthe nmdgmbmwtﬁe dalfety lSrllaI\/eOdSHmt be fermbd aé ef phechanrcally
iniaon,can be rqgtationa onnect e

actualff Yireltel VAl 1§ s Sanh Msn i Ty Ui SR SHRced 8a fnape always
actuatedmeldblyandwingeetynt@h act uati ng pl unger of the safety

valve is in contact with the camdisc. Wth

appropriate rotation of the camdisc the actuating
In orqelr unger able tchéitizd etugh vealmeshasicallyspdtaatellef won-tghe@mni vejve using the
press@'gdsmﬁtglﬁéh??a e{cﬂ?ca}/%ﬁtrgﬂ s?ﬁgl‘% nltrjltr{ecﬁg?%%%;\e@/tﬁg%ﬁgn be transferred to an
electriacseJrMmtntgr cespeglatyi g istepper roelof, etheough. witith hthen safety valve can be

el ectrical control signal present, the cam

meCh%FésJ‘{lzﬁggura{ot%at ed so far by the servonotor that the cam

deflects the actuating plunger, thus opening the

tY sihidhe r
To far,glﬁé‘étgeé’n er‘rﬁ% ﬁregéenrﬁc %50&21%04%5%} gr{eggeggdaﬁg%ot %u?% gatjeg) '\ga(?ve a pinion
can be rrtaticarlpessinetied to tewenagimatore thecsaidpiniog being drivermonnected to a cam
I
disc, thél@g% Sh(rahct errrgcﬂluﬁ’ﬁﬁer It gﬁ(}teaé‘gtﬁ/%\}er‘gcﬁ dé'ﬂga%'t WI tﬂedc%Fn disc. With
appropiifde teiatierant diestam dise tbetagwatmgplpngrergﬁrthe &aferbse valve rs displaced for
ichisinrolling contact with its

Openlﬁé)%ﬁogéloﬁ#ﬁéj?}%gag}l@?cunf erential surface of the camdisc

on which the actuati ng camis arranged. n order to
Here, fﬂ' AR @éé?r%@ Geduéld m éﬁ‘?ﬁts@“e&hrgﬁé WeRAst &?ehé&hetﬁrrg cam along its

pl unger and e circunterential surtface of cam’
circungerence. {\Wigh amarperopﬂat@n@e@ﬂ@éﬁo'wl sigpplrresent: thesgan dige is rotated so
far by @r‘@ﬁ%rﬁotbﬁhhh@re@aﬁ?@éﬂe@@ tﬁ’é aétb&rr@%r@e? Ghils 9[5(9‘@1‘?9 tth@ safety valve.

le to reclose the safety val ve where necess

If a cq,r,fp@ﬁor@qrrgg SEE(IRMEY & N deNoer pegsent, the cam disc can be rotated back into its

initial position in which the actuating cam is no longer in contact with the actuating plunger.

In order to reduce the friction between the actuating plunger and the cam disc, the actuating
plunger can be a roller plunger which is in rolling contact with its roller on the circumferential
surface of the cam disc on which the actuating cam is arranged.

In order to always ensure a reliable contact between the roller plunger and the circumferential
surface of the cam disc, the roller plunger can be subjected to spring pressure in the direction of
the cam disc.



automatic reverse rotation device can be arranged on
the camdisc and / or on the servonotor for the

WO 200810819 ot ati on of the cam di sc. Thi s rever SBCT/EP2004/007948
rotation device ensures that7for exanple with an
interruption in the electrical supply, damage to the
servonotor or simlar problem the safety valve can be
closed again in that the camdisc is rotated back far

ereb t he ac am and actuating plunger .
In orogy 8- Fhopble g Erelasts 16,Seieti VN HABIRe GARBATE heR i Sgrvomoor fais, an
automafy Rivelserrotatibh ABvieS ¢hs Be GABNGEY ore;wmine dike aahur/ewtohythe servomotor
assi ned Ignggeh cam isc_i.n that it stresses

for theaffﬁ? ErrP encgana |sicn5m§ feverss otation emcs qnﬁgres that for example

with afdihtgatption ipasé kleetricanslppdn damagel t@ Y sarabrnyitor OF 8intielr problem, the
to it

sefoty R e Sest asdin et Hisr kst eied High i esolch whereby the

actuatfigi dadl argpddtigingPlungeasiret i [Bnddr AT &Mt WitRlOnBGinothaR be

assigned to the servonotor as a restoring device,

whi ch by neans of the actuation of the servonotor for
Such ape\rdrﬂgrdtdit&)n&ﬁvﬁieycanwovexa)ﬁmdme direaths hsgigreadi forthencainsdisc in that it
¢ H%tunstres ed stat & bntot @tres{se,[d St at.te. f q b
Sress‘?*hea 8%“8 315, SRIpEr ARG 57 SRiBHYY MPRBR ARGy ROSition and can be
automatioetly Setatext dhclono dis infiel peshiah Ssz th@&pap@rtep)slbthere applicable. In

spring.is..reset its essenti ressed. s . .
anotn R Sn = Find & PRS2 AR Find e assigned to
the sm‘zmmbleais aaestoring ldevmeamiciaby omeamb df ke @atwatiors of fherservomotor for

opemrg:]p 8%, yg%%{/egﬁans f gﬁﬁ%ﬁréec);&?rﬁﬁg éalgrg%{ ng{{e @%Q Sq,](s)tate mt% a stressed

state. dipipe genicaictoragiavates iptopeely ethen wmnt 1a|t9| reverde vrotatiorc ahtHeecam disc the

appro r?a?? ﬁﬂmnsqe?vos%rngs {seﬁﬁ%ly%lggt? S§| I-?c{v\'/e\r/ c‘| nBQ gg\éﬁ%otor fails or

can nd foogett teeag@uated nautomaticesstondion aﬁpimwcarg disedoscloairy of/tiievaafety valve
' the appropriate hydraulic

can O({‘CﬁDiggm?%hsgo@ﬁ%%b@%;%hgggfi ned way, a feedback pipe for

feedi ng back the hydraulic fluid when the safety val ve

e

A sm@%%@?\g%&ﬂeﬁt% sﬁg:ﬁ)gh ﬁﬁroﬁﬂ%%eatﬁ&?éet[& n%g%? ergl?ggﬁg?&nce can be seen if.
the waune oappiral Spiirg is diyehcaonacted tbuhelseruomatos et trtrear sitecofat facing away
from tlﬁ’@?hfcﬁabl e via the feed line opening out in the

infernedi ate reservoir for ‘elimnating the

over pressure. Fbmever it should be pointed out that
In c?rdéenj)}tﬁi}éfi‘l:e :@:ré' y?ﬁr]gg&vegs% éa%y dﬂgﬂrﬁ on% Qcﬂa‘?%é)ﬁ\e a?%{éb?l%’tr%cﬁlyﬁiéaulylc fluid in
a simpeerd defindgeway @faadbapkfnm ior tﬂeémrhack the hydréidisdiuid waen the safety
valve Qpé?{s%ﬁ rhﬁ’fr%hm@(/aﬁg'tmr@ iﬂtepr}ﬂﬁdi@l‘érl:ﬁséww. G aRGRA H A8 intermediate

the invention and also to be able to

reservonr the appropriate hydraulic fluid can also enter where applicable via the feed line

opening out in the intermediate reservoir for eliminating the overpressure. However, it should be
pointed out that the amount of this hydraulic fluid to be fed back is extremely low and would only
lead to a slight forcing back of the hydraulic fluid present in the feed line.

In order to simply maintain the pump device according to the invention and also to be able to
assemble it, it can be designed for modularity. One module can for example comprise the
electrical drive device, whereas another module includes the pump-cylinder unit and_another



assenble it, it can be designed for nodularity. One
nmodul e can for exanple conprise the electrical drive
waleawsoeso1nher eas anot her nodul e i ncl udes the PCT/EP2004/007948

punp-cylinder unit and_ano_tdernodul e for exanple the

internedi ate reservoir. The nodul es are rel easably

j oi ned together and may be conposed of further “

subnodul e units. To support the camdisc rotati onal I y

in a | e manner w thout having to provide s
modulgéQ;iegg@nF the fiie Lﬁ%atgéqﬁe@@lr {I‘h%rqumeglag%rqi%agg Jomed together and
may bé%@@@éée%%frfMIer'sgmb&MeQﬁltsan external circunference of

the rotating sleeve. On the rotating sleeve the

spindle nut is releasably nounted, whereby the spindle

To suﬁpﬁrt GRNchA diss [oeshanpnplLtitple anAbr Wﬂﬁélﬁplﬁé\mgetd ﬁﬂﬁ'rde special
f the rotatjng sleeve ereby the camdis

0
deV'Ceéa'ﬁ ﬁ@ PUPRt FeyiRs: Itﬁ}es‘iﬁ‘ﬁb&‘%ceﬁarhg’et PPROHRE rofatigng ?'iﬁea” external

c1rcunﬁ@r@h@é1 oPfthd hbt&tnhg’l 3RJeVs. p@fﬁeth@nroltdmgoybéve el gpiﬁalermncle releasably
the rotating sleev n order to be able nou

mountgﬂ rpﬁjﬁlal g\3PHElle lﬁutgaglbﬁpqr@n%q] Rempletely wpé}%opropnate inner space of
the rotap:ﬁg slea @ncﬂbva@reby‘:mu &dny disy cﬁﬁ@@&ot@ﬁonﬁiﬂy @ppﬂicﬁﬂ;’di Altlee same time in

on a tree o m |
the reqigl PEB AT S RHEOD BB Blereion ot T RS Rleeve-a
gas, a quick-rel ease coupling device can be arranged
i osBEEHES T 18 RALTR B KERRSGPAE of AR e apptcabe aso
remot¢iyl B niwans ioh @n Gipptaprieg: ahiste onﬂthlyidTIﬂe hmﬂf,sornsémllahfam bt equipment in
iate fee

the OO STOdBY @by T = AL BIAG oI B &3 g ananged
betweén tithe huspphcuine y&ndu‘ltie Wdrmﬁtrlsluirdf s@plyapipeoiir ihet &ccumulator is also
o 555588 RSP SOGoRA R B8 BB | b aBARE oumvec o
the apdphepriptes faielli pipé yo die wazlvmvwhtrgei@ndowe\mrabe ragcmmelatw ran also be fitted
separd G 28 Puédhe B e BoRRHSEARY B0 eBRaR Fod skBp bo s poe
leadingyy tHeevaheg &m tresl wag, thareos fabdamiple me possa:bthty( ofaremoving and repiacing

o o3 ROBAR] Sl S RASGER!ahE YRR it SERNSA rom e

accummiatdr. t he el ectric notors of the drive device. This
redundant arrangenent is correspondingly al so of
advant age for the servonotors. Each of these
For sadely veasonse ritsmey he liegardec pa faloyrabienif abldaet vy sereemstosf are arranged

for req@@d%ﬁ@gagﬁé I;e%hﬁdacﬁt%ﬂ%h %rﬁ&@h‘égﬁlr&{l]mg%%ﬁf&gg oc{o)r/\ﬂ!a&%n with the

an extern
electrig ahatersi of the didveopeviesd Tris a:dadimddnt arrmgelmrpn@ couesmudingly also of

advaanHifg Qetggmgﬁ)?g Bsoht {;TelthEgéjrsQ%h%tJré l(’:'aq be"‘@gﬂa(?g’t&y controlled by

rea I n use
means of an approprlate S|gnal from the pressure switch or also by means of an external signal,

whereby the safety valve is to be opened or closed.

In principle various fluids can be used as the hydraulic fluid, whereby fluids already in use at the
point of application can be used o advantage. Such a fluid is for example a so-called inhibitor,
which is an injection fluid for injecting into the produced material, with most trees or similar
equipment in the production of crude oil and natural gas. This injection fluid is adequately
available in the region of a tree so that no supply problems occur at the point of application—At.,



poi nt of application can be used to advantage. Such a
fluid is for exanple a so-called inhibitor, which is
wa@poospsmwes i on fluid for injecting into the proPCI/ER2004/007948

material, with nost trees orgsimlar equipnent in the
production of crude oil and natural gas. This
injection fluid is adequately available in the region
of a tree so that no supply probl enms occur at the

int of appJicati n t- same time gtleak of the

the seg B ook i e THeqiog T B TeciresHon Rbtha KRRSPOFipd daw material is

relativeIg\WnBRical bataube it istth ahl ¥8de/adéRard tHeCaly R@eAsTRiIrihg prodiutibn.
any case added to the raw material during production.

In order to nonitor the actuation of the punp device
In ordéﬂo&n@il’@pﬂ% AR of ﬂweoﬂfrhé U@ﬂcéﬁu%@ifnp@lmahﬁeraﬁﬁdogmﬁﬂ sensor can

ast to the threa pi neans, of the
be asgigPPEaoltaShdd o8I ITEBRORETUIIR. nal | BHAE A Ho: FirEsaefing posiion
deterrﬁﬁiﬂtﬁﬁ' & thé ﬂﬁeéﬁceﬂ%btndlwmet difyat Qésnﬁd&ﬁofﬂh@b@fbnl i§ gtﬂrleltvf %ﬂd by means of
ans o novemnen i 0 ou e

its m%%[ﬁ?ﬂtl ip '6‘?‘“%%’?%@ QYo ip‘f"i“ Q%E kﬁ]'i"{}lé'ﬁp s given.

Advant ageous enbodi nents of the invention are

xpl ai ned i.n re detail.in the follown sed on_ the.

AdvarfaBona SRR NS e e ARG e LDt S figha/aoing based
on theSoves: erfciogud @ith tiee drardhigt udi nal section through an

enbodi mrent of a punp device according to the

invention; Figure 2 an enlarged illustration of detail
The folling mesrsiiovgur e , and Figure 3 a section along the
line Il - 11l fromFigure 1, whereby the | ongitudinal

section according to Figure 1 corresponds to a section
Figureal orglohitudinanesectidn throughgarr emBodimelit @tiaepuim@ device according to the
Ion itu |naI section is shown through an enbodi nent of
%ﬁlﬁ 2Vice 1 accordi ng to the invention. This
exh| bits a drive device 5, V\,hl ch is actuated

Figure setn?a?%%% %nganl i ag%tg?? i %ankgu%e% ﬁ? of subgroups.

rot atl onal |y but axially i mmvabl y support ed spindle

FlgurenéJt 1 ?é’f@q %@ne(g@eegll J%é/ Il'imvﬁ'lb rgnln Iyibwre , dfl\/h&%ﬁ&/ tMe lé)r%l’[ﬂhl}(lal section

supp or ndl e .
i nsexctedingrio Gwre:d)lcomqmnds; focp semrhlen ahmg éheling Ir+nls‘rom Figure 3.
space of a rotating sleeve 15 and is rel easably
attached to it there by means of appropriate threaded
In Figuest tlsa [Phgitudinahisiestipns lseshvawri @rgugip@nt edbodimani ohal bymp device 1

accorclig?f%u't‘ganp% m%nt@n Sg@b %?‘)]IBTTS el e lél%wf:? Whlc*ﬂqgrdcﬂﬁb?d B8LfAEaly and is

e rotati
formed éﬁ@n“e@t@ae&tof su@grem fﬁaﬁnshgulzgm;p fsr @8pindle drpiendl |oé anrgtationally but

axially Pnrffovably supported spindle nut 10 and an axially movable but rotationally rigidly
supported threaded spindle 11. The spindle nut 10 is inserted into a corresponding inner hole or
inner space of a rotating sleeve 15 and is releasably attached to it there by means of
appropriate threaded bolts. The rotating sleeve 15 is supported rotationally by means of a series
of oblique roller bearings inside a pump housing 35.

The rotating sleeve 15 is movably connected at its end facing away from the spindle nut 10 to a
reduction gear 7. This reduction gear 7 as a further part of the drive device 5 is formed as a so-
called harmonic drive 13. Such a harmonic drive 13 comprises a flexible toothed sleeve-14;a~
fixed ring element 69 and a wave generator 18 arranged inside the toothed sleete~14. The



reduction gear 7. This reduction gear 7 as a further

part of the drive device 5 is forned as a socall ed
wharosonioed dri ve 13. Such a harnonic drive 13 CPOPEPRE$007948

a flexible toothed sleey.e 1i0a fixed ring el enent 69

and a wave generator 1 arranged inside the toothed

sl eev,e”l . Thetoothed sleeve is rel easably connected

at its closed side to an end of the rotating sl eeve

tootheéi Ae?evgelgsls e ?%SI%I% ;%tnﬁé?tﬁé 8?1?? ﬁl s%dr %gg? @ eggtig o?H\eD rotating sleeve

15. Theawavecgereratar T&Jtsahbmbad donnectgd tb a apoegdar @radoe furkhen pat ef the drive

devnoé’\'ﬁvlﬁ go%.‘ﬁ(&g aZF‘taorr gat?nrgal@ Jigis ggng%gtro%mg\g?erb%ﬁ% v\?\%v&giwr%grt ’EB and a first
spur wlpnﬂi 1\Bhe®u33 Iqus 20gagmsnatalehst & cabomybapurBwaesl 207 whereby both spur
wheelQ albt %(9 BJ(Sl%ra ﬁel%?l aféag g;ﬁﬁd iff %lart%glgg aglr% tg%lﬂg dﬂsa?ﬁggrdg "W\% second spur
wheelsﬂmlfstromtlpnauyefmibw atramgeai glcd drice sidfORS, \merelmy tveg Blecuiicanotors 9, in

I e L T e

arrangi ng several such drive shafts with the second
r i :
Thereﬁﬁg{e ﬁﬂ@g%'ih Syzgf ér{%gn\% s%b]/&gar ceﬁ cﬁ'We ftgg/gtg‘flﬁ%g&oﬁg%%r wheel 20 in
the Cincemfmelatatghramlom Iabotpimn@fmsbspwavrmehm:mrmidergoumcrease the redundancy of

the pd@\é ddegg?éy’&&n%ﬁﬂﬂ% q’}\/teﬂtldd'\t \ﬁltlgrégéﬁjf @% éiiﬁe ge\gg% 5, Accgrdmgly, each

of the grieg shaﬁs 2Qris asgignes] anet hiccommereredecdric rAotorsd®t er mi ni ng
the position, in particular of the threaded spindle

movabl e in the |ongitudinal direction 24, a code
For dejaiintiniag teopasition, ipqwridui of thestbreaded spintlasidrmexkbieninghé tongitudinal
directiBh 2kt ic RS ¥ kﬁ%}ﬁo%mbh eﬁﬁr%@“@m@éﬁehaaig% if & |Eae$ﬁtéls¥|gned to the

~attache ere. Suc acoecarr er ex
spindlg gwit t1pcﬁmdsr|@@@sablm apjashesl thewghiSeinh iascasieasanider wnblts a position-specific
fid ni c t S ASOL

patter RGP, SR TLROr ol P HeC Sarhing AER%01 LR gBARTE Sofbr 60 and
ConVeftﬁqd éﬁ@@@ogﬁmﬂ@g pogikien @hth@élt@@ﬂ%#ﬁrmﬁl%ﬂ s rel easably

10| ned at its actuating end 12 to a piston 61 which is

ported for alternating novement in a correspondi ng

The t@eg@%smﬂ@ﬁﬂérIszet@asaolmcsmemaw pefyaling,end 12dotenpiston 61 which is
supporBA ¥t M@t iathg HhdefichO M géoﬁc]ﬁspggﬁlhgrblét&{‘aﬁén%@érrﬁ of a piston-cylinder

direction 62 The piston-c er unit 3 conprises

unit S%g@rlgnm@py\abwfﬁcﬁ@m 26 9r ,pﬁmloggtqmﬂabﬁwecgom &2nelae pipton-cylinder unit

3 conﬁuéé@ﬁ&dﬂ@%ﬂk%n@ﬂie? n%lﬂ'fdefr a8 m@w Esaforrﬁ@d"%&r\}é‘?ibﬁg MBI units of the
housi ng n the enbodi ment shown the cyli nder

modUL@bﬁﬁrﬂst%@da@um@@gvs'w@Shbwenambacﬂlm@ni shawn Ehe evliader comprises at

least tﬁ@ hbESRPPAHIE vﬂilciﬁttﬁ@ c6hedHRking Distch ARty PEE cdAkihd$
face side 25 the cylinder 63 or the piston chamber 23

exhibits a cyli nder bottom plate 30, in which a
On itsTHEd 188 2b ey liRdSTEE & tAé PRl dhanbel 23 Shisitsea bAmaBAbottom plate 30,
in WhICﬁSaegEJCI)TI%lnl Xolg a2r6a£1rl1de|a élscharge hole 27 are formed essentially parallel to one
another. The suction hole 26 is assigned a non-return valve 28 on the side of the piston
chamber 23, the non-return valve being subjected to spring pressure in the direction of the
suction hole 26. Analogously the discharge hole 27 is assigned a non-return valve 29 on the
side of the piston chamber 23, the non-return valve being subjected to a spring pressure in the

direction of the piston 61.



anot her. The suction hole 26 is assigned a non-return
val ve 28 on the side of the piston chanber 23, the
woomsioetone n val ve bei ng subjected to spring prECEFEPIO4/007948

the direction of the suctiontthol e 26. Anal ogously the

di scharge hole 27 is assigned a non-return valve 29 on

the side of the piston chanber 23, the non-return

vaIve bei ng subjected to a spring pressure in the

recti ton v s to

it the Pspi ¥y 5 ink 161 B Elof, 7 e ioR Toiry k51, 2B Gpefedi b neans of an
appropeta dowfprassuse i dips ipitan lchampere8s wnd hydretlhre fhii¢ t4oBnters the piston

r nd, hydr uI| fluid.4 enters the piston. _
cnam S8R0 5h SRR Pl B Horbilal 21555 BB 1 gy o 1, e
hydra@ilc fuix/gresera i the pistgthambdriagus fordectihte thy disakdrge hblewd7dvia the open
non-reﬁﬂr%%%ﬂteégn the piston chanber 23 is forced into the

schargé hol e 27 via the open non-return val ve 29.
The suction hole 26 opens with its end 32 facing away

o L5 2R LFLRY 1 218 2Tl SUAF BRG0P o i

resen®.31Thbich essantiatll encosesdier sydinderddbtios pkstedSOf ®he tritermediate reservoir

. f [ . U d an .
51 1 401 R0 UG0St s, O, B, b %o i
opening #¥0 g interfeslifte gdsepivge B feedquipmaStiedcdnoeated to a hydraulic fluid

suppl%ﬁ@%%gr b)? n{ela% dofsauﬁﬁ%er é&% c%uggndﬂrﬁ%\ﬁée % ﬁy‘_s r%icgggugase coupling.

_ . ease cou ev ce
devices o s dlsgyusksl/ioc @%Gbnnsctwrmj aJ@etﬂlang pipé 64cextemﬁng éomahe discharge

hole Zg’}moﬁgil? W&ﬁ%eﬁh@&a%‘lresm&? LAGwhicA R {hleg ]rgirt%g Iﬁ\ﬁm%? irpt?rlgedirection of

er ned e Feservolr
the valygeg. rro@ﬂ@ldorr uitt least tha pumep dwsing iBdrofahet fany aleviee 2. isnreleasably

attachggqbtdnoﬁbpr@ﬁrralt @é\'}lc%tﬂ?r tﬂ?rﬂ?orﬂﬂg&# B8P cte Wi er{hen&kﬂ@? gas, such as a

IS re easa 0 an appropriate
pipelinge{ree er sigvlat faeilityr b»duhetcrumk releagy calpling tevical5hat ur al
gas, such as a pipeline, tree or simlar facility, by
the qui ck-rel ease coupling device 57. The discharge
The disphrsggnipexd4i axhibis gt its section cunning belwaemtheomtickersteask eoupling device

57 angl’lh& Kak8! £af RaSPHMrhMthi ¥6rﬁ1%ct§17 Brgg éGh?o&ﬂ'léfﬁag gbumulator 37 is

| east a branchi ng connec %
connegied ARLR RERFEUBTSIPRAgE JRPRIS fed aféraallOpﬂté@slrJr@es@r@b@@@ent this pressure

storag@BAeEhs| ntdeds Aliber & Blivind @P]r‘gﬁbg mg&%@&g‘gm z)v IrE}IIFIeand / or in

pressure storage neans contai
Ser'essprr ngs which are stacked in parallel and / or in
series. n the region of the internediate reservoir 31

or of the cylinder bottom:gl ate 30 a first and a
In thegggigR P e itemsdisée seservly B ahehtheraylindesdoioacplaley0 a first and a

seconBioPghcR%bip 89,840 breRbl rbROk [i@nig8 I 8% respectively from the discharge
hole 27. The first branch pipe 39 extends up to a pressure switch 41. By means of this pressure
switch an electrical signal is given depending on the pressure of the hydraulic fluid in the first
branch pipe 39, at least when the hydraulic fluid exceeds a predetermined value. This electrical
signal is passed to a servomotor 44, such as for example a stepper motor, for its actuation.
Generally, for reasons of redundancy two such servomotors 44, 59 are arranged, refer also to
Figure 3. The servomotor 44 exhibits a drive shaft at one end of which a pinion 45 is arranged.
This engages a cam disc 46 which is rotationally supported on an outer circumference 56 of the
rotating sleeve 50 by means of a roller bearing 65. The cam disc 46 exhibits teeth-assigneg to,
the pinion 45 and at least an actuating cam 48, which, with appropriate ggcfliation of the-



hol e 27. The first branch pipe 39 extends up to a

pressure switch 4 . By neans of this pressure switch
w@poosloesote i cal signal is given dependi ng on t hBCT/EP2004/007948

pressure of the hydraulic fl4@ d in the first branch

pi pe 39, at | east when the hydraulic fluid exceeds a

predeterm ned value. This electrical signal is passed

to a servonotor 44, such as for exanple a stepper

notor, for [ts actuatjon. nerally, faqr reasons of )
servogiz A4 SHE P 1P SGTHGH SORAARAPIESSHIS Stk L, Sarfesgi@ceontact with an
actuatirgf pingak 81, foendd @i eolldr plihgersiV BiaRB kafketyhiaxidp. bits a.

drive shaft at one end of which a pinion 45 is

arranged. This engages a camdisc 46 which is
The rdllet pitihgenrallol axhivitp poits @edacifdthe wirelimirértian$ @f8 &8 dbehedam disc 46

he rotating, slee by neans of a roller bearin ,
a rotaygaly RuBpafity BT 5B JPAiTEI et 1495ier IDIFCh 16 SoiRgL Bressure in the
directiph Iof the difcuanierentiallsaaate 8N oftHeuedn RIcCaBTEH Ehat Wi €dller 50 is in rolling
v%/ith appropriate /cftiation of th, eservonotor 44 due

contaqo the electrical signal of the pressure switch 4 ,
comes into contact with an actuating plunger 47,

as, a.oller plunger. 49, of .the safet al 42. )
The sR/ Tl 8 sbfodhs B afRhipiBiactiotod BoRfiiimvali 45 mtGopropriate,
essengallycspneaca ntaihal elsmehbcan b2 emovbd fioaitslivaveddeating by the actuating
0 ' I orted. roller. 50. The roller plunger
plungééfgjﬁ}éﬁegﬁﬁ% é%ltew EB Sp?ﬁ?l&epe}cé@'ﬂg &'MY% he direction of
the circunferential surface 51 of the camdisc 46 so

t r LS. | L nt act ... The safet
By opblft ot Bl SLan a3 Secofi bhdtin WS &5 bnight§ «SR6tolina the pump
housingo®6 uetaithe na-returd Jalvardt3ajspronpedted & a desibatk plpey3s. This opens into
. g v& el ement can be renoved fromits val ve
the mtéggﬁéﬁ[é S)?Y%reﬁact uating plunger 47 when the roller 5
runs onto the actuating cam 58. By opening the
. e h nj 4 which . .
The v?lgg regaﬁﬁéé% '3; glﬁénﬁ&}-ﬁégu%n}%v%hﬁ fsg:jsr%}gfegg%u%%rgg tfﬁ)& an apBroprlate spring
elemenbin-thediggation af the d@edipositiom ae that dithout alefledbhaykh@ apeating plunger
03D Thi s into the internediate reservoir 31. The
arit 'éjglt@eeag%gonﬁﬁttg' of the non-return valve 43 is subject to
a force froman appropriate spring elenent in the
i i t . it ] WM 0 .
A rovled RISl 02 BT, DO b of o BS54t @ cookwor
springcis@iseigned kxthe sprvpEEr ¢ andisaeararideled fasingsavayrranh éhef imiam 45. With
approPtat& a¥RHih 8 the Rlchfmael %ﬁ%r% rotat[Sn! cﬂzmé Qafh @é‘.@ﬁg‘f@rr&)ening the
spring, Is assigned to the servonotor on 1ts rear
non-regtpraé/ag(a_élﬁafbe M@ugdvéypifq{ Spfinchie tipinplleyad 4®m Ny essentially unstressed state
to a sFEREIRIHANE At ofioR fof Zﬂééec%a%’? Bse %t&%ué‘hbg RBatd'& the servomotor

rotation of the camdisc or openi ng
44 for the closure of the non-return valve 43, the wound / spiral spring is again relieved by this

appropriate reverse rotation. When the servomotor 44 fails and with the non-return valve 43
open an automatic and self-actuating reverse rotation of the cam disc 46 occurs by means of
the tension on the wound / spiral spring so that closure of the non-return valve 43 both by the
spring action of the valve element in the direction of the closed position and also in particular by
the reverse rotation force of the wound / spiral spring as reverse rotation device 52 is ensured.



non-return valve 43 the wound / spiral spring is
transferred fromits essentially unstressed state to a
wWGeRssswA state. f a reverse rotation of the chOT/EPH04/007948

46 occurs by neans of the seravonotor 44 for the

cl osure of the non-return valve 43, the wound / spira
spring is again relieved by this appropriate reverse
rotation When the servonotor 44 fails and with the

opn-return valve 43 open an automatic and

For thgeUpthat Rl g @ORITB0 o 1p iRUTRo FoviRR 1 clArasissalsaghe possibiity of

accor@f@iyi agraRyingRAREke ANtE/ beprebalte @Bnddr4oURE s{deslﬁ'tﬁé‘bump housing
so that closure of the non-return val ve 43
o5, wishiile

SNy neies @'8&f°°9weaf@apth@r ePighRiiee pymp Heusmg
direction of the closed position and also in
artic e .rev se rotation force of the
The Slliar 45 6 ool 24 PEHASERY LA Tor RGN & i GOoule s assigned
essentiaiyuoane Bave tbcd 8 4 Besondanddurd canpridimyvherel zﬁ?)h@éblé Bgbmodules is

assio 1R i i e ARl & Bkl 85y ogre el 42

sensor 64 to the side in the punp housing 35, mhereby

ol ST BP0k B i b S PR counin
devuce:ﬂhgltkﬂsmtfomm frdre ted gowplifg patis Bﬁgbﬁ evhich m&j@mﬁected together in a
rive ice 5 a

s SRR s B SEplinp S24PE LT R IS PeVear el oy making the
fluid doheeatiphibutie befdeanitief punap dgviee moahd ealis 2aa:$d aredodi@een the pump
deviceip Iglgg g{ﬁ?rtgﬁl Z@JW gwﬁaﬁyhgigg Ebg‘g@q? %qqn%ﬁtth?} ca(nhl%e mfa(rzlg rl%rﬁcl)tgkl/rb?/ means of
approppiate kelrielk®ase coupling device 57. This is fornmed from

two coupling parts 66, 67, which can be connected

together in a sinple manner for attaching the punp
In Figdesv Beae secticanalapgribedinatie -ddvifrom Bguvel | isdbustratedyakicpsgby Figure 1

t en the punp device 1

Corresggﬁdgt]oll'gvé;ec 8'1;@@%%:[@90“ %q vve'gE W‘ﬁeé]pun'p device 1 and

hydraulic fluid supply pi pe 58. The connecti on can be

v GBSEIRIESLA SRS, BRI AR IR B g comomotors s

59 carFibgiaeen,ledah ofl Whish can bd contaledhyy e guessule ewiteredhohdsrresponding

controi(garfaﬁ(‘?%&ﬂ'?rog{ 8un[gi{ié Iaﬁt Lﬁ?ﬁ'\ dévﬂzeﬁ' gr#{ @nq% rrc\a%é\% ctoﬂ fol. In the lower

ctl1 on accor I'n par
part of e mmdmwlncbtysirwr%anfgbel pslmp\damedr at ldast 15O compehsaiee®8, are illustrated

which qqcﬁh'&f?éuléWwﬁ# t&@peaﬁjr& %‘éﬁ@iécg%\ %m@gﬁsﬁé S5 %Irﬁ}]m%Wicﬁzﬁﬂes in the

correspon contro occuar
hydradigtfisicdey aﬁpr@nwteplmtqhedwmclearge ahitie inydeawlic #uidt e control .
n the I ower part of the punp housing 35 of the punp
device 1 at |east two conpensators 6 are illustrated
Accorgipg éhthierinysation.can electiigalit ackiatask andeperaingrdiye desice 5 is given, which

is relcQATNE BRAHR AT £ a WA dBICA BB ShduBing ™S and which acts as actuator for the

actual pump of piston 61 and cylinder 63. The drive device is composed of various subgroups
which operate with very low wear and are therefore maintenance-friendly and which exhibit high
efficiency and a compact construction.

By means of this electrical actuator there is the possibility of exerting in a simple way a pressure
of up to 1.5 kbar or more with a suitable piston.



hydraulic fluid by appropriate intake or discharge of

the hydraulic fluid. According to the invention, an
web@shijoeal |y actuated and operating drive devPCHEB2004007948

given, which is releasably attached as a nodule to a

punp housi ng 35 and which acts as actuator for the

actual punp of piston 61 and cylinder 63. The drive

device is conposed of various subgroups which operate

i wear and. are .therefore
s ki Tilee. o1 ERtn FP4eR §is SRER i sompopr sreppe ey 4 which
mecl”anntaﬂy omrpaatsa@e‘lgn%h/umz ahen Biye pegdRaredfs 10di igh or a similar condition

t t bilit
arso 55 EAGHL SRR U8 B P 5 g ach f e
servoprotorerig awgmemars autoabitleallyl sdepatingsredergafrefadon] @uli6S 521 MRe hydraulic
rvo.or step not or

as i gned.a se 44
fluid 9\%@6‘3893{}{& %anl chY' op %%Or%l”%i ? db§ invanfien Aga\%@ﬁc?% fluid which for
exampleds siimast als/vayemlsm vith arariae $riess irethe @@cmiilcﬁd)ro@f @UdS6Band gas and is a

SO- caﬁé’cﬁ inhBRg° gﬁlscffuloglggvg geﬁ Clé gtglﬁ& ee hﬁgn |t8$ r@BWﬁtp(S’frg of @pplication so that

ranged
no SU@QM(@ﬂednqﬁs acruomat hesd thy fh)pﬂehseabnonghtrlﬁ\aedmlépﬁvéil tcpfhe appropriate

point QJ(FVan@ﬁC&ggn E{?‘% Wﬁg | nﬁé@lé%g lééﬁgpﬁ%/tg Cf[lﬁq)& n%)u% go g isadvantage,

becaugei tbig flfiigris m@mﬂaee iagddexd mmbe paidwe@tSraMBmdteVialt h marine
trees in the production of crude oil and gas and is a
so-called inhibitor. This fluid is available in

The paitrclayice *qa@mrdimg E:sthatln\tehiaorpekhﬁlbltsctﬁe angimeidie esbeddir 31 which both

enclo%&atr)wreg%:t ija dgﬁqgg)%at%%cture gg{ﬁﬂﬁgg%ubp& (H(;H%?nydraullc fluid,
facmt@mgaq@prqp@ate. wplywmmmmc Huideakag ngér pdrivdap pifr@if & &fak occurs on
the valld!bdo 'io@esrugpl'le%i . da?ﬂilﬁ?rﬂ\fﬁélfe%gﬁ%celgs ﬁg%ﬁ %1 bsf%e}c:c; Y dé( hydraulic fluid

in any cas e pro
when ﬁiﬂﬁ@ﬁf@@\)fﬁtyé tipsaéscasaitoryeriedtitthis rm\‘,emEdlate esbivbir3s. nitkis way there

is no Ul@&f?efrg@%@ﬂ% éﬁﬁr@ﬁﬁ‘n@ry r[,ﬁlsi Wérg\hgr%t i IE)r%?;gcfc’rlgiiirwgac:on’[ammatlon nor

act ua arts an ame t |
any f%qugq:lytooa rem@tetyy@‘vuatﬂd pladd, sudh ab doi examzile frgm the sea bed to the sea

surfacePRhe @Eblﬂﬁtﬂal%\" @?lfMﬂIWatnB QY% ahf fJnk; b§¥§Jse2t ?%segﬁally acts as a

peri od I f urs on
pressgrgp/,gpqs@@iueﬁo ﬁ'@dﬁlffaﬂﬁﬁmeﬂh@‘ th@@é&%\/dle spiripgs. 38ith appropriate size rating of

the ad‘c@ﬁ@%tcﬂa\%hvéwm At %g{ﬁg s trd Wcat%e‘?&g ?%X of ma\{netenance over a long

trips, Is al so conn erme
perioq @é@iev dihereby dug te Fhesarmxgemﬁaet ef the pr&ssdnesﬁsaelg’melpmnm only needs to

be oﬂéﬁ&e@n?‘é'rélﬁ’nm@nén 28BN & 1p8idtde ot | Ral Yith, a required pressure of

correspondi ng contam nati on nor any feedback™t
approxigygihie pye kbariat B yailvec and @cﬂﬁl‘l&m’lé@pm@xwwbyethérmma tevice 1 of for

exam@é’a Abf%@arttﬁrohbﬁ lrﬁgr%lﬁéﬂtféﬁfétloﬂ_ B?tl*%cﬁn}hqﬂ{‘ LE%igs 13thef egéljrg vessel 37

?‘g i nportant function, because essent I al
contalg% dré‘é‘““aﬂwﬁé’é'gh?@r@ég@tﬁ'y didekhas. Thie reg@anariheinthet pqulp of the pump

devicd NBod¥hdt e dxafpfeidddds be WetuatadRRTiPRE LUl B6Es hd Blssure vessel

f
amounts to less than approximately 0.4 kbar. It is only when the pressure falls below a figure of
1.0 kbar that the pump operates again and recharges the pressure vessel.

The complete pump device 1 can be fitted or removed in a simple manner by a remotely
controlled vehicle or even by a diver at the point of application particularly also by using the
quick-release coupling device 57.



t he accunul ator, valve and actual punp, the punp can
operate free of naintenance over a |ong period of
w0 2ovs/013Mner eby due to the arrangenent of the pPEBEPR2084/007948

vessel, the punp only needs 150 be operated rarely. As

an exanple it is pointed out that with a required

pressure of approximtely one kbar for the valve 2 and

a generated pressure by the punp device 1 of for
termttent %ctuatlon of

Thereda%g%dtgslpcogsg? yh@h %9983 q,ggrg@degrye FﬂITé(?’[ﬁ|¥ or alsc} Qt the point of
applicayaly iauthate for lexaehpla, the Wbm}atémineﬁ%s, 4udtbad actlibiich HrEBE Servomotor

4 or o & HBLEBe e ot B DI By ossur 6 1 oss i n

t he pressure vessel amounts to | ess than approxi mately

sorreBiga Bt S8R NP S B SH BBl o B stety vane,
can arseodmugby mém;pofemummweissleé .1. Foe e&ampleetpeesyuma momtormg or also
an he fitte
moni 6. Btk PRy ohine eVl P RS Ot i dfp o v Buep gevioe 1 and
its elettniealponmdction tappdmatatplame. parti cul arly al so by using
t he qui ck-rel ease coupling device 57. There is also the
possibility of accessing the punp device 1 renotely or
al so at the point of application in that, for exanple,
the appropriate functions, such as actuation of the
servonotor 44 or actuation of the electric notor 9,
are externally controlled. Appropriate nonitoring of
the valve 2, which is generally enployed as a downhol e
safety val ve, can al so occur by neans of the punp
device 1. For exanple, pressure nonitoring or also
nmoni toring of other features of the safety valve 2 can
occur by neans of the punp device 1 and its electrica
connection to a renote place. Punp Device Cains 1.
Punp device (1) for the hydraulic actuation of a valve
(2), in particular used in the production of crude oi
or natural gas, such as a safety valve assigned to a
pipeline or a tree, with a piston-cylinder unit (3)
fromwhich hydraulic fluid (4) can be punped in the
direction of the valve (2) under pressure,
characterised in that an electrical drive device (5)
is novably connected to the piston (61) of the
pi stoncylinder unit (3) for its alternating novenent
in the piston |ongitudinal direction (62)



inside the cylinder (63). 2. Punp device according to
Caim, characterised in that the electrical drive
waelewsoeso(d) exhibits a spindle drive (6), a rePUEPIING/007948
gear (7), a spur gear (8) awd at | east one drive shaft
(21) with at least one electric nmotor (9) rotating it.
3. Punp device according to Claiml or 2,
characterised in that the spindle drive (6) exhlblts a
rotatable, but axially imovable spindle nut (10) and
an axially novable thre ed Eplndle ( 1). 4. Punp
devi ce according to one ofmp e eV|ous d ai s,
characterised in that the threaded spindle ( ) is
rel easably connected at itélactuatlng end (12) to the
piston (61). 5. Punp devi c&®®8ording to one of the
previous C ains, characterised in that the spindle nut
(10) is nmovably connected to the reduction gear (7)
;/vJijch is fonk especially as a so-called harnonic

dP'Um@ gsdide (1)3pr the Rydraulitesdtogtioncsioa dialve (29, mnﬁarﬂéuldrh&ed in the
r evi ous

aracterised in th

PRBBEh R L FTRRL R Sohaa sl oo fidlieip & Pieiine or a

C trpe S\l\marga ®|§;mgﬂmdeﬁbmew¢ flb&ﬂ\)/hlgiﬁ hiythv@u e m?)ccegf e/ pumped in the
. Pu vi ce according to one of the

E?ﬁt'g éj}taea"f%,(ggﬂ%cf%@feéﬁv 'Ced in tghat a rotating

sbhenaete(rils%)d m\mdatch is rotationally rigidly connected
toneen toothd | ee 1 nd at it .

o En i b ackRer BF i RRPSY Rniecis o e Bfrilany'st the piston-
beylineen uhing3) otitsedlteshatdigembidmerarid théiston matgitudinal direction (62)
(Cljllr%ﬁ%tﬁe cyﬁ%ﬁgr %%yl ce according to one of the previous

Pump device according to Claim 1,

characterised in that

the electrical drive device (5) exhibits a spindle drive (6), a reduction gear (7), a spur
gear (8) and at least one drive shaft (21) with at least one electric motor (9) rotating it.

Pump device according to Claim 1 or 2,

characterised in that

the spindle drive (6) exhibits a rotatable, but axially immovable spindle nut (10) and an
axially movable threaded spindle (11).

Pump device according to one of the previous Claims,

characterised in that

the threaded spindle (11) is releasably connected at its actuating end (12) to the piston
(61).

Pump device according to one of the previous Claims,

characterised in that

the spindle nut (10) is movably connected to the reduction gear (7) which is formﬁéd\
especially as a so-called harmonic drive gear (13).



10.

11.

characterised in that a wave generator (18) of the
harnonic drive gear (13) is rotationally rigidly

w@oemsecioed to a first spur wheel (19) of the eBEPEPZNI/H07948

helically toothed spur gearl7(8), whereby a second spur

wheel (20) is rotationally rigidly arranged on the

drive shaft (21) driven by the notor. 9. Punp device
according to one of the previous C ainms, characterised

in that the spur gear (8) is a double helical gear

(22). . Punp device according to one of the previous
CPampeievichaceartimgits ede bhtht IpadviduseClginst on (61) is

adj rted in a piston chanber (23) of the
c%#%%ge?t%gquﬁ'% the piston |ongitudinal direction

( 68) spindlemeiby1a)he rpiatidratly clyidifoeonr(e2®) @xdiflekib®, @Opish&ped toothed

f | l. one ction and one di scharge
hgfégvezgg?oé‘%é%a%%ﬁgﬁ%e&?aééﬁgbcor ding to one of the
previous C ainms, characterised in that each hol e (26,
2 IS i.gned. a.non-return valve (28, 29), which is
sﬁgfngcqegg-atag&ggpét% B%Bﬁtbﬁpéevfoé‘stcﬁ@gﬁydr aulic fluid
f cbavadtarisediinthathr ough t he respective hole, . (27f
283) : evice .accor di to ane of the previous
aﬁO?%',ngc 'Fé';erv gcqfé)r ngg i'Snrqt%g)t“a&Qg'ﬁM (‘eor\r‘??t?aﬁ) onegend (16) to the
f toothed sleeva (t4) dndde its lndtet emd Tat@'r(r'(eﬁbhdldémné( ¢d))g|s| afranged between
r [ e cylin 63). . Punp device
ag'lgg?%rﬁg%)élte%v%ﬁg) gﬁd sr%eSpHﬂé ?"ggio)d ai ms, characterised
in that the suction hole (26) opens into an
i ] VQj of t punp device (1)
o PP s 55 Bhd i a ke e b ST BRe. pi ot on (61).
Pahgradtevised imthedr di ng to one of the previous d ains,
CQ‘Wa%tggﬁér%ﬁ)q (Jlg} otftﬁ?et harmonic drive gear (13) is rotationally rigidly connected to
a first spur wheel (19) of the especially helically toothed spur gear (8), whereby a second
spur wheel (20) is rotationally rigidly arranged on the drive shaft (21) driven by the
motor.

Pump device according to one of the previous Claims,
characterised in that

the spur gear (8) is a double helical gear (22).

Pump device according to one of the previous Claims,

characterised in that

the piston (61) is adjustably supported in a piston chamber (23) of the cylinder (63) in the
piston longitudinal direction (62), whereby the piston chamber (23) exhibits on its face
side (25) at least one suction and one discharge hole (26, 27).

Pump device according to one of the previous Claims,

characterised in that

each hole (26, 27) is assigned a non-return valve (28, 29), which is subjected-to-a-ferce
opposite to the hydraulic fluid flow direction through the respective hole},@??i’QB).



12..

13.

14.

15.

16.

17.

18.

a feed pipe (33) for the hydraulic fluid opens into
the internediate reservoir (31). 15. Punp device

waewsHntiony to one of the previous O ains, charBCI/EPi08€007948

in that the discharge hole 827) is connected to a

di scharge pipe (34) for the passage of the hydraulic
fluid in the direction of the valve (2). . Punp device
according to one of the previous C ainms, characterised

t PP b aararfias 1 8 Bofe niciie pi%%ég“gﬂfm"ﬁéué%;“g“
( GagracteriBad)in thmti ce according to one of the previous

e 25 0 b a2 P e, 25ty o

ctherogliideo(63)f an accunul at or (37) . Punp device
according to one of the previous O ains, characterised
in that the accunul ator (37) conprises a pressure
stnagievineaomrding tmord ofth@previous imey m of Belleville

;rggtghgﬁg%ageyi ce according to one of the previous

al ns rised in that at |east one branch pipe
(B8,suéi)n bolar(ea)espe‘nsomotdremtbrmeb;afeg@sprvpe (8B40f taBGump device (1)

0 r hol np devi ce according
t%"t%ﬁsge%} (%%E?a E‘%&Wﬁ%"g‘ﬁp. ract erised in that a
first branch pipe (39) | eads to a pressure switch

ord n one of the previous
(f'hpgBvgs, BTRIAT VLG FTATREVRS g ng &
peledtecterised édthaydraul ic fluid pressure in the first
bé Pe%‘&%ip% (%%) 1‘0?%% l%y%l?aulic fluid opens into the intermediate reservoir (31).

Pump device according to one of the previous Claims,

characterised in that

the discharge hole (27) is connected to a discharge pipe (34) for the passage of the
hydraulic fluid in the direction of the valve (2).

Pump device according to one of the previous Claims,

characterised in that

the discharge pipe (34) is brought out through the intermediate reservoir (31) from a
pump housing (35).

Pump device according to one of the previous Claims,

characterised in that

a connecting pipe (36) branches from the discharge pipe (34) for the connection of an
accumulator (37).

Pump device according to one of the previous Claims,

characterised in that

the accumulator (37) comprises a pressure storage means in particular in the form of
Belleville springs.



19.

20.

21,

22,

283.

24.

25.

26.

pressure switch (41) outputs an electrical control
signal for opening a safety valve (42). 22. Punp

waelewsoesoazcor ding to one of the previous C ai MBCT/EP2004/007948

characterised in that the s&f ety valve (42) is
arranged in a second branch pipe (40). 23. Punp device
according to one of the previous O ains, characterised
in that the safety valve (42) is fornmed as a

on-return.valve (43). 24.
Puﬁ%s 8\%‘?% %Oig’wg‘?%e&ﬁ%ﬁrée ldr?\aé M3r evi ous C ai ns,
ctbaractegised éinithat t hat the el ectri cal cont rol signal
c a rred eIe |c 56 ot or (44
2R8I DRNE BRSPS B0 aRiadam o SR 41ie F ) and / or the
vabetargelBgle ¢2f). be nmechanical ly act uat ed 25. Punp
devi ce according to one of the previous C ains,
characterised in that a pinion (45) is drive-connected
t Bumpelegiee uccundiog o érb) of thdipresius Gimson (45) bei ng

r nected to a camdisc (46), whereby an
a(g'lti%é tl%ﬁgla% %Q (47) of the safety valve (42) is in

cafitshbtanvh pipeta@ leats tdiagwedsify swilth.(4PHunp devi ce
according to one of the previous d ains, characterised
in that the camdisc (46) exhibits at Ieast an
aktropdevige ecnordid®@)o @leosfghe previous Clakher ence. 27. Punp

ﬁB{drg&eﬁg&&)hﬂh%g to one of the previous d ai s,

racterrsed in that the actuating plunger (47) is a
r @ reschiphum geadefet@)nedvitydeulivifiuia pressurelin ee (l&@brarﬁ:hlﬂ'pe (39) the

t th_a erent.ial .surface (
(e 8 s S A bl 4R g R R T SPRG D 5 SR e (42
t he preV| ous O ainms, characterised in that the roller
(4 [ bject. .t o sprin ressure in the
gflb r ec %‘(’)’é]e %%Coﬁrégs{céa St de rg@?us g?p "MPunp devi ce
aehwwacieriged i iaé of the previous d ains,
the safety valve (42) is arranged in a second branch pipe (40).

Pump device according to one of the previous Claims,
characterised in that

the safety valve (42) is formed as a mechanically actuatable non-return valve (43).

Pump device according to one of the previous Claims,

characterised in that

the electrical control signal can be transferred to an electric servomotor (44), in particular
a stepper motor, through which the safety valve (42) can be mechanically actuated.

Pump device according to one of the previous Claims,

characterised in that

a pinion (45) is drive-connected to the servomotor (44), the said pinion (45) being
rotationally connected to a cam disc (46), whereby an actuating plunger (47) of the
safety valve (42) is in contact with the cam disc (46).

Pump device according to one of the previous Claims,



27.

28.

29.

30.

31.

32.

characterised in that the camdisc (46) and / or the
servonotor (44) is assigned an automatic reverse

WO ot0a015m devi ce (52) for the reverse rotati onPOf/EP1ve4/007948

cam di sc (46). 30. Punp device according to one of the
previous Cainms, characterised in that a wound or

spiral spring (53), simlar to a clockwork spring, is
assigned to the servonotor (44) as a reverse rotation

d 52 i,ch can be transferred by actuation of
¢ REeGEBRb i

or openi ng the safety valve (42) from

| thee emsdint (48) lexhidies birleast ad astuatify tdih ¥ aﬁﬁgﬂ@%‘ﬁ@umference
state. 3 . Punp device according to one of

previous C ains, characterised in that the vvound I
sﬁumldwmeiangoreaa)tobaedfﬁhu@rmjmezm&iﬁ@, on the rear side

(afhroflertsBS FgRgtomoL0r (44) Tac fg avay from fhe

he servomotor. 32. Punp device
atfteoa{aﬂtua’l@gtpjur@’w( ) it faerommu@éﬁ )ainifeh GilFRRSEIBF (5886 in rolling

t.hat feedb r. the feedback of the
hy%ﬂt%% '@ar?'{?ua" lgH%é a()fsé)té}t%?% disc4f®) is open
runs fromthe safety valve to the intermediate
evi ce ac ordlng to one of the

r
E ¥'C?:I 8?%9'”%‘?18?%5‘}‘8? PLERYIPUS & ?‘Wét the punp device
(manastemikedmaiuhair construction. 34. Punp device
a ' t of .t he previous Cla characteri sed
TRl Ml BT i ulepigRorits pisdadre BRI elispon b gera iso (46
an external circunference (56) of the ro; at |hng sl eeve
( |ce one of the previous
C%g%‘ﬁgga %a?&?flgg LEF fa’ﬁﬁ? R'éﬁv'o S&ﬁ“@ﬁ; rel ease coupling
deharaetefiS@y in thadr r anged bet ween t he punp housi ng (35)
a{h‘é cam disc (46) and / or the servomotor (44) is assigned an automatic reverse rotation
device (52) for the reverse rotation of the cam disc (46).

Pump device according to one of the previous Claims,

characterised in that

a wound or spiral spring (53), similar to a clockwork spring, is assigned to the
servomotor (44) as a reverse rotation device (52), which can be transferred by actuation

of the servomotor for opening the safety valve (42) from its essentially destressed state
into a stressed state.

Pump device according to one of the previous Claims,

characterised in that

the wound / spiral spring (53) is drive connected on the rear side (54) of the servomotor
(44) facing away from the pinion (45) to the servomotor.

Pump device according to one of the previous Claims,

characterised in that

a feedback pipe (55) for the feedback of the hydraulic fluid when the safety val .(42) is
open runs from the safety valve to the intermediate reservoir (31).



the hydraulic fluid supply pipe (58). 36. Punp device
according to one of the previous O ains, characterised

WO pooshatorat | east two servonotors (44, 59) ar ePEI/ERP2VG€0)7948

33.

34.

35.

36.

37.

38.

c ARG %WW %Wﬂwgf ﬁWW
ashaeaoderidanl intthhkeast the threaded spindle ( 1).

redundantly with respect ta®lone another. 37. Punp
devi ce according to one of the previous C ains,
characterised in that the hydraulic fluid is an

inj ection fluid, in particul ar an inhibitor. 38. Punp

i ce accordl t.0 one t he rgvl ous C ai ns,

BiIRSr (60) is

the pump device (1) is of modular construction.

Pump device according to one of the previous Claims,

characterised in that

the cam disc (46) is rotationally supported on an external circumference (56) of the
rotating sleeve (15).

Pump device according to one of the previous Claims,

characterised in that

a quick-release coupling device (57) is arranged between the pump housing (35) and
the hydraulic fluid supply pipe (58).

Pump device according to one of the previous Claims,
characterised in that
at least two servomotors (44, 59) are arranged redundantly with respect to one another.

Pump device according to one of the previous Claims,
characterised in that
the hydraulic fluid is an injection fluid, in particular an inhibitor.

Pump device according to one of the previous Claims,
characterised in that
a position sensor (60) is assigned to at least the threaded spindle (11).



