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actuation of a valve, especially enployed in the
production of crude oil or natural gas, as a safety
val ve assigned to a pipeline or to atree, with a
pi ston-cylinder unit fromwhich hydraulic fluid can be
punped PURE SEVEFR 398 BIE HFPRARRIG AFEATEEN BT 2t e Val ve.
Cor respondi ng punp devices are known from practi ce,
which are generally arranged far away fromthe actual
val ve and do not just supply it with hydraulic fluid,
but al so other equipnent, in Parti cular for crude oil
or natural gas producti orPestHp BRpropriate valve is in
this respect assigned to a pipeline or simlar
facility as a safety valve and is generally ternmed a
downhol e safety valve. In narine crude oil or natural
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however been found that often a | eak occurs and

in the diredigapf Bt @ivea rel atively short time a corresponding
hydraulic fluid has run out, even out of a

correspondi ng , storage cont ai ner. In addition
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occur . The obj ect of the invention Is to inprove a
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such that the hydraulic fluid pressure, in particular
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certain safety valve at the point of application or relatively near to the safety valve, but rather
generally long hydraulic fluid pipes are required, whereby at the most an appropriate reservoir
for hydraulic fluid is 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.



According to the invention an electrical drive device
is used which is novably connected to the appropriate
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novenent in the piston longi2udinal direction within
t he associated cylinder. Through the electrical drive
device an electrically driven punp device punping
hydraulic fluid is provided which can specifically
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in thel PisRl IRUAINLIOARSSbN, the spindle drive can exhibit a rotatable, but axially
immovable spindie 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 omitied, whereby the construction

of the pump device is extremely compact.
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This type of spur gear is also extremely low-wearing, is characterised 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 iwo or more eleciric 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-hE tiged.
which through combined action produce a correspondingly high and desired driveféwer.



Consequent |y, appropriate redundancy of the drive is
provi ded, whereby due to the many electric notors
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econom cal notors can-be used which through conbi ned
action produce a correspondi ngly high and desired
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much hydraulic fluid that the operation is ensured for a certain time even 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 fo 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.



the further feed of the hydraulic fluid. In addition,
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order to be able to punp hydraulic fluid in a sinple
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- pressure switch, This can be used such that on reaching a predetermined pressure or with the
undercutting of a predetermined pressure a certain activity, signal or similar action is triggered.

With an embodiment according to the invention i 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 fiuid there. A possible
embodiment for such a safety valve is for example a so!endild valve or similar devige;
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If a corresponding emergency is no longer present, 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 fo 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.
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~essentia unstressed state. wever \
a simple A Afinad way, |asfegribackapipefor fessing bask the thyeragiic fluid when the safety

valve %@S'EBP 'é?r;/ fr?/gf @S%iv@ﬁo e higmeamdlicaerbiPr ASArPR8hSh &e intermediate
reservoir, 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



can occur by neans of the spring tension. A sinple
arrangenent of such an appropriate automatic reverse
W849 %evi ce can be seen if. the wound or RGI/ER004/007948
spring is drive-connected to8g he servonotor at the

rear side of it facing away fromthe pinion. In order
when opening the safety valve to be able to discharge

the appropriate hydraulic fluid in a sinple and

- ef i ned a. feedback pipe for f back the.
moa ot BmAE ne, PuerREIRTS tosByRF ot modiice 35, BiESabi fng togetner and
may He aompidsed vafwiget subnfeeiviendrétsredi at e reservoir. Apart
fromin the internediate reservoir, the appropriate

hydraulic fluid can al so enter where applicable via
To sugperifteectam misc wpetionally mub etmpbhaahmmewiﬂmiit dtawing to provide special

devicé S3f [’g%éd lpélrr&) \eﬁlg{a n%ﬁg%%%lﬁgdl%% a{;tam %psglﬁﬁﬁlltj?(? J?t’gf?]niflﬁ on an external
c;rcurhﬂgeda'rmelofcthfal mtatlngoslbeva‘ 6dh ilae kotating elecvaethy spindiamdit is releasably
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the rcmtlnplsjﬁenaland ani'herehydhe e disvgarebeniaiomahygsuppotthd at the same time in

the regi'a}ﬁ %‘f‘ Ht@iﬂn%n%)a%le o éfu? 0&8 QMU&érgncééﬁﬁg%tgtié%erIeee\g(eaﬁ,gln o

nodul e~ can
conprise the electrlcal drive device, whereas another -

n o dBSEYS LS OB RSl Ay S Wi o
remotely dyi meansnyf direappropstade vehicle oftrepipeling, eseaufelmluraaeraﬁquuupment in
the pﬂoﬂg&%ﬁ <ff°&8&é‘%ﬁr A faturdP a@tQa gﬁlgi??éggs(eoﬁoﬁdﬁh{; lice G, be arranged

e uni 0 suppor e camdi sc'ro I'ona
- betwepn the giumn @onang]@rndv\jhehlwg’(rauia\jlwtg supplp rpe.dé tb@@cpmhulator is also

mounl‘eﬂvdngtfité éjél?r}ﬂo Eg%%l R &6d :ﬁt@ﬂ%egmﬁ%gs thé&fh ¢ ﬁ Also be mounted on

é on an ex clrcu
the amﬁonrlﬁée feadapipago sheaalye, @herehy howexel thg a¢0elemtorh@n also be fitted

separét@!y%bg)yﬁﬂ%arts;%frf}e ?ﬂg’r.]aﬁ’ee éﬂgéﬁféfgelcméﬁéeycmﬁng device to this pipe
Ieadmaﬁ@ thspyateg. dn ithis efays}:!ﬂewsdﬂr exaﬁmale @nepomblhiv oévameuing and replacing

the p\ﬁﬁlﬁr ﬁQMSIEé‘WWhQ' Sfive HevieE & (?a}%ﬁﬁﬂ%y'rryde?uﬂﬂprée‘ﬁgrﬁély from the

same tinme in e region o I'S rnner space' o
accumufgiofout er circunference of the rotating sleeve. In

order to be able to nount the punp device in a sinple

manner and where applicable also renotely by neans of

For safgly spa08p i e bedRyaied @8 favasraids if il least dwo gervemetaraare arranged
for reduh&éﬂc?f Tﬁél Féd%@éﬁt drr%ngérh@ntmag%%&?fﬂe@f eRtisHRA% E%rﬂ{ectlon with the

nat ur al qui ck-Tel ease cou VI ce can
electrig eipige the drlve device. This redundan arrangement is correspondingly also of
advantage for the servomotors. Each of these servomotors can be separately controlied by
means of an appropriate signal 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 to 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 fiuid is adequately
available in the region of a tree so that no-supply problems occur at the point of applicatior=—At.,



bet ween the punp housing and the hydraulic fluid

supply pipe. If the accunulator is also nounted on

tvhe 2g80730130USi Ng or integrated into the housi ngchEBfJéel/omns
it can also be nounted on theg appropriate feed pipe

to the val ve, whereby however the accumul ator can al so

be fitted separately and by neans of an appropriate
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|l eading to the valve. In this way, there is for
fh@e%aawpﬂ'r@e fHealp 98 Hiepinjactign fid i mﬁ/ﬁnegphan of tiep Irarspoged réag material Is
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unit separately fromt accumul ator. For
reasons it may be regarded as favourable if at |east
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al so of. . adv e for t he servonot or ach t hese °.

its iy Bhel ey, e suaniite of puraprd tydrailicfyid ingien of

an appropriate si gnal fromthe pressure svmtch or also

AR 58 388 o REL ol a0 itonin bese
on thd figurss enalosbdwilis b drawinge hydraulic fluid, whereby

fluids already in use at the point of appl i cation can
be used to advantage. Such a fluid is for exanple a

- The fowiag peoshom bi tor, which is an injection fluid for

injecting into the produced material, with nost trees
or simlar equipnment in the productlon of crude oil

- Figuienly ﬁdﬁm@ﬂm@bgectmmtbrmmp @stdnapdirhentdofiss prokp oleaicel according fo the

avai jbhoni N the region of a tree so that no supply
probl ems occur at the point of appycatjon-ft , WD
2005/ 015019 PCT/ EP2004/ 007948 9 the same tinme a |eak
Figuref2 tBﬁehlﬁtg%@tﬂll,@ﬁatfiédjéf@etdﬂ ) Neorfl! 'F\‘ § OOt the
transported raw material is rel 1vely uncritical
because it is in any case added to the raw materi al

Figurd @r | @@e@ﬁd@ﬂa@hg Qﬁe he Rr-dar frbﬁ’l FROi 9F thFeb?%é‘ Wrdldinal section
| e manner , posi t1on

of t g:e in a si
sens%cf’o&‘j{{gjm agure diqgHesPoRgs jo-289CtipR along ﬂi‘?ﬂ"@dde’cfmm Figure 3.

spi ndl e. By neans of the corresponding position

o A B B A b 8, cov
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axiallyf shmoweblyystrzoedd spindle nut 10 and an axially movable but ro’{atlonaily ngld!y

* 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 bolis. 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 10to 2

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 fiexible toothed sleeve-14;a~
: ﬁxed ring element 62 and a wave generator 18 arranged inside the toothed sleela™14. The



on the figures enclosed wth the drawi ng. The
follow ng are shown: Figure 1 a |ongitudinal section
twoaozkisme enbodi ment of a punp devi ce accor di BgriEP2004/007948

the invention; Figure 2 an enbarged illustration of
detail X from Figure 1, and Figure3 a section al ong
the line Il - Ill fromFigure 1, whereby the

longi tudinal section according to Figure 1
r nds to a section alon he Iipel - 1 fraom .
tocRE ARG 1L e ool on Pn Gl 1R el B et 16 ffemueptatng sleeve
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whee) 28ti$ satatianglly rigittl ayrangegh pba tdeide shafe 2dleshapby theelbdtric motors 9, in

parfdifariPB W &4 syhbhrbiiold i Sl ifrdal A PR R0 Gt Snat 21.

i nner hole or Tnner space
is releasably attached to it there by neans of
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fagin fromthe spindle nut 710 to a reduction

of ”Eé@'?’e Shatipya1ds psionad o B morg glegtricapaters®. part of t he

drive device 5 is forned as a so- call ed harnonic
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gleed e ' 14 T 0 015Q19 PCT/.EP2004/ 007948 0 .
spind 3 16 a0 riivasatly e dherdo BTt GAde Caloh xRS & posion-specif
pattegh ovhich & dearineday epgropfatefschhsing WeRichs f ﬁhf%iﬁoﬂ%ensor 60 and

0 a spur
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particular a rotationally rigid connection between the

e YREASASLD 1 R ok el B 33 855 bR o1 i

supppidachios pllernatiigopbeeridnt ir2@ choespandingl pisian chaaber®3agica piaton-cylinder

i 9 AR A e e 5 56 Sl otor o

IS rotatl ona

-3 CO@W@E aggordinglyr angjharvayliindes &8r whichnist tormed pyivarious module units of the
. modular constructed pump housing 35. In the embodiment shown the cylinder comprises at

Igast the housing parts in which the corresponding piston chamber 23 is contained.

 On its face side 25 the cylinder 63 or the pision chamber 23 exhibits a cylinder bottom plate 30,

in which a suction hole 26 and a dischargs hole 27 are formed essentially parallel o one
another. The suction hole 26 is assigned a non-retum valve 28 on the side of the piston
chamber 23, the non-return'vaive being subjected to spring pressure in the direction of the
suction hole 26, Analogously the discharge hole 27 is assigned a non-retum valve 29 on the

'si_de of the piston chamber 23, the non-return valve being subjected to a spring pressure in the

direction of the piston 61. -



in the formof a synchronous or
asynchronous notor, act on the drive shaft 21. There
ive0 edes/omomsi bi l ity of arrangi ng several such dpé&vep2004/007948
shafts with the second spur wieel 20 in the
circunferential direction about the first spur whee
19 in order to increase the redundancy of the punp
device 1 according to the invention with regard to its
I3 ' . cordingly, each of the drive shafts
164 IS HoloB o i B 17 Pl ! g oretpiutt 1AE A8 Peered omeans of an
appfepriatariow prpssire ipdke tpision champer 23 @uﬂ aydedulié TRid 4 enters the piston

ohelyilef 28 rongh, 1S Sueli FRIETRY. & bl b7 Bkt o fe dnign Figure 1, the

hydwkp fuid prasental therpision thambért28 isfocbedidisto §rediséhardgdiBole 27 via the open
Such a

nons,%g‘m{,g\,m 10 and rel easably attached there.
carrier exhibits a position-specific pattern

whi ch I's scanned by appropriate scannlng devi ces of
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OPB'EJH%HH%H S iniymedialn seseRly |Thﬁofe¢d pipei 33 B tennedted to a hydraulic fluid

suppbfp PRet38dby feafd bﬁﬁtqdi&k r%ﬂaa@é ¢ d;ﬂrhé’ Riolifd @Zt El"f:lisntﬁllck-rc:,*!ease coupling,

pl ston-c unit

de"’%%é lsd"f’?'?g'l"i?%a{?lro ﬁ@P"'&%ﬂ“Ph ega disghaige elpeid4, e&eﬂ@dg Bpm the discharge

hole\2arthrough me(htbmddﬁié fosehvolr® andehidnas ﬁ%%b{e&l% riiFR direction of
di me t shown the cy

particul ar

- the (AMEL . o ol Tt Fke PHBE I NG Bt & i TR SV 1 I releasably

attaahed e ap apgiopgatei ditvies 1oh BRDSHADN f @ﬁﬂbadﬂn&mhn%gral tgas such as a
anper

; c Linder 63 or t iston_c
pipel B fecorSFurky i BY MR et eoulind OSeR e ch o
suction hole 26 and a di scharge hol e 27 are forned

ano he s on hol

o G834 10 8981 e b R A e A Sl g i

57 anth¥epyadteoR at ddashiaerra@shing benneoimg pipel 138, wawvm;hb@t @gournulator 37 is

{
o8 8t B EAEHI gk el 5 i e
storages Biegifeepndainfoa nhwber of E@lev:&e 2@rings wihiioh areistieked irt paraliel and / or in

seried)i ston chanber 23, the non-return val ve being
subjected to a spring pressure in the direction of
the piston 61. WO 2005/015019 PCT/ EP2004/007948 11 |f

in the! %giorﬁ'eot‘f Eﬁ :n\%ﬁ\%glafé’résaﬁmlr%ﬁ cgJ :g i Qg{ngellpoﬁg}ﬁ plate 30 a first and a

secong ranchriiipg 89, 49\ prapdsemdne ﬂiSt:!mg@ bipe G4 rebperttively Z®muthe discharge
hole 27y Tiiefits! Brahdriige d0 BRERGS U 1Fa PleSLBE switch 41. By means of this pressure

L swntch an electrical signal is given depending on the pressure of the hydraulic fivid 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 supporied on an outer circumference 56 of the
~_ rotating sleeve 15 b§ means of a roller bearing 65. The cam disc 46 exhibits teeth-asSignegto,
' __the pinion 45 and at least an actuating cam 48, which, with appropriaie ,z_{gﬁiation of ,jla:{é'



chanmber 23 through the suction hole 26. If the piston

61 noves to the right in Figure 1, the hydraulic

Waizedsseigent in the piston chanber 23 is for cav/Eries/e07943

t he di scharge hole 27 via theizopen non-return valve

29. The suction hole 26 opens with its end 32 facing

away fromthe piston 61 into an internediate

reservoir 31, which essentially encloses the cylinder

P 30., The . inte diate reseryoir 31 is .

sorfA IS P! 51end "BESUP SIVEEN Fihicomes 4o gentact with an
actfiadiog blnger 4 sfouhedias aeaiepplngd 39, cﬁfpmsafgtyivalv@ 42he _

internedi ate reservoir. The feed pipe 33 is connected

to a hydraulic fluid supply pipe 58 by neans of a

- Thegalles klungére@saxhibie philta gidd dadingeths Eucuﬁﬁe&nﬂﬂmﬁad&e?&sﬁaﬁﬁe cam disc 46
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diregfigneof 3 elmum@ﬁnﬂ&l @urfmeeﬁ*nreﬂmatoam dise 6 sorthatitharrdller 50 is in rolling
contdhi.ch is then routed further in the direction of the

valve 2. In addition, at |east the punp housing 35 of

the punp device 1 is releasably attached to an

The aat@mmweatzqs @'&We@easf & hebﬁﬁid%ilf’ Qb’tﬁéﬁ‘eﬁ '?mﬂfrel‘&Frl"\‘?ﬁYé)hé A Shpropriate,

such as a tree or si

ess@ﬁ%'fijﬂ srﬂhﬁ'?caiya'f’ﬁ e‘a'%?@kcﬁneb%a%o\@ddmm g Valug seatipg. byTie actuating

plungérsi s ehadioRg S8Hin€ ¥hiothé acBhtinglcans gt | on runni ng
bet ween t he qui ck-rel ease coupling device 57 and the

val ve 2 at least a branching connecting pipe 36, to

- By opéninghthemoaestumilaiict3 Bé seSondIRMERGIRI4@ SwHicHE 86§BA found the pump

iic fluid. I n _one enbodi nent

oushig 006G i @F%‘r‘éﬁg‘@ H 05 eonuriei 9.8 195haRb Bpegp. This opens into

. the inBefmeeliatd feserspir Bgs whi ch are stacked in parallel

and /

or in series. I'n the region of the internedi ate
reservoir 31 or of the cylinder bottomplate 30 a

The Yilveseleraent af the aomnetubr\&miwplsm(bjb&t toAd) fdreemem & @ppropsate spring
e disc
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47 itigiretbe glosedssalech 41. By neans of this pressure switch
an electrical signal is given depending on the
_ pressure of the hydraulic fluid in the first branch
A revpispéotgtion ¢aviaeeBin tidorm biea Wpunchot spiral bpring &6 irsitis taa clockwork
sprinq’ D §esllgREAONRE s¥:%)in%tor£ﬁ'oﬁ lﬁlr%‘f‘ts e fafnﬁé Qﬂﬁ ftJO tﬂgﬁﬁ'n?oql 45, With

Q a Servonot or uch as
appropgate actuplion ¢ftthe servomotasmi4 fonﬁne-omhmy of ff@rcam asoms fof opening the

non-rét@ﬂ%% %Xhé WBuﬁdl‘F%u%? %ﬂrﬁ@ﬁ& Bhistéifed 1?%1;1 %ﬁ%s@érﬁ%&gﬁﬁslressed state

refer also to e Servono
1o a sypgspd stakmffia @c"e@ﬁé olafien of thateamidise 46 neaws b means of the servomotor

.44 for&hé 08126 of thEMoh-BRBRISYe 33 CREWILSE 7 &fird h@gbr %ﬁaggrr%rgh%vfed by this

tational ly supported on an outer circu
appro? 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 vaive 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.



rotating sleeve 15 by neans of a roller bearing 65.

The cam disc 46 exhibits teeth assigned to the pinion
WOR085/0 58l | east an actuating cam 48, which, WRGI/EP2004/067948

appropriate actuation of thet1¥© 20051015019

PCT/ EP2004/ 007948 12 servonotor 44 due to the

el ectrical signal of the pressure switch 41, cones

into contact with an actuating plunger 47, formed as
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the circunf erent| al surface 51 of the camdisc 46 so
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ed round
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o . t

deviog T ehd Syl R 1B RUBP DG 8. TR6 Baltelion B B8 " rerotqng by means o
appropripte Nehiclkdsed state. A reverse rotation device 52 in

the formof a wound or spiral spring 53, simlar to a

cl ockwork spring, is assigned to the servonotor 44 on
In Figures 3r@seciirdelopg thadinagllandly ffonofigure fpisnillostratsd, Wiéreby Figure 1

corre Bﬁﬁ%réﬁcﬁoﬁ‘é\b‘t’; tll'té) eolf FE%]!ggﬁégonDtor 44 for the

otat1 on the sc 4 openi ng the
non-return val ve 43 the wound |. spiral sprlng IS

With thé %Bétfo?lrédggrc{ir’g {(:? Fiﬁ;?ree:? @édl@dféﬁ’t\n}énr%tjﬁﬁ aaltaﬂégd sbRomotors 44,

a stresse 2 erse rotat on
59 cagybgsean, eratueiswitioh gambe ashtrolles l@temeommsmre spitch @i . Ahmrresponding
controf bAeMES o8Lur ideh %Qldé oF Hi: gr}%\‘@[{ %&.&31 ah@ﬁn&éﬂ?ﬁto e c?tf}hlrolalln the lower
spring I s agaln reli eve ropri e reve
part o fge MMprhouaRen3d picthe @umrﬁﬁvme Yat leatstl twoamwpmsatotst@ are illustrated

which riﬁ'bah@uté[r%‘f@'t&%gér%tur@%n @Hltl %qqehs%dfor volume. changes in the

-actuatin verse rot e camd
hydraude fuiddviaponeriate igtake or discharge of the hydraulic fluid.

According to the invention, an electrically actuated and operating drive device 5 is given, which
is releasably attached as a module to a pump housing 35 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.



the tension on the wound / spiral spring so that

cl osure of the non-return valve 43 both by the spring
WwWaoHHseP® t he val ve elenment in the direction JdICTHER004/607948

cl osed position and also in peticular by the reverse

rotation force of the wound I spiral spring as reverse

rotation device 52 is ensured. WO 2005/ 015019

PCT/ EP2004/ 007948 13 For the further control and
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contains hydraulic fluid with approximately 1.4 kbar. This means that the pump of the pump
device 1 does not for example need to be actuated until the pressure loss in the pressure vessel
amounts to less than approximately 0.4 kbar. It is only when the pressure falis 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 partlcularly also by using the -
quick-release coupling device 57.



actual punp of piston 61 and cylinder 63. The drive

device i s conposed of various subgroups which operate
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efficiency and a conpact construction. By neans of

this electrical actuator there is the possibility of

exerting in a sinple way a pressure of up to 1.5 kbar
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its elechicalrenpedipnde agamofe Pacesde oil and gas and is a
so-called inhibitor. This fluid is available in
adequate quantities at the point of application so
that no supply deficiencies occur nor need the fluid
be brought in a conplex way to the appropriate point
of application. Even with a | eakage of the appropriate
fluid there is no disadvantage, because this fluid is
in any case added to the produced raw material. The
punp device 1 according to the invention exhibits the
intermedi ate reservoir 31 which both encloses the
actual punp parts and at the same tine contains a
supply of the hydraulic fluid, facilitating
appropriate supply with hydraulic fluid over a | onger
‘period of time if a |eak occurs on the valve 2 to be
supplied. In addition, the feedback pipe 55, which
feeds back hydraulic fluid when the safety valve
trips, is also connected to this internediate
reservoir 31. In this way there is no discharge into
the environnent and simlarly there is no
correspondi ng contam nati on nor any feedback to a
renotely situated place, such as for exanple fromthe
sea bed to the sea surface. The accumnul ator 37
fulfils another inportant function, because it
essentially acts as a pressure vessel due to the
arrangenent of the Belleville springs. Wth
appropriate size rating of the accunulator, valve and
actual punp, the punp can operate free of maintenance
over a long ' _



period of tinme, whereby due to the arrangenent of the
pressure vessel, the punp only needs to be operated
rarely. As an exanple it is pointed out that with a
required pressure of approximately one kbar for the
valve 2 and a generated pregsure by the punp device 1
of for exanple 1.4 kbar through intermttent
Claimgct uati on of the punp device 1, the pressure vessel 37
~contains hydraulic fluid with approximately 1.4 kbar.
This means that the punp of the punp device 1 does
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connatiéy at AS atlRBAg eAdo Mpistdie or a tree, the punp
device conprising: a piston-cylinder unit from which
hydraulic fluid can be punped in the direction of the

3. VBLMD dEIRE acRoRir BRI 1 GHhePsif H7&' 6Find@ ut is rotationally rigidly

connected to a flexible, cup-shaped toothed sleeve of the harmonic drive gear.

4, Pump device according to claim 1, wherein a rotating sleeve, which is rotationally

rigidly connected at one end to the toothed sleeve and at its other end to the spindle

nut, is arranged between the toothed sleeve and the spindle nut.

5. Pump device according to claim 1, wherein a wave genefator of the harmonic drive
gear is rotationally rigidly connected to a first spur wheel of a helically toothed spur gear
and a second spur wheel is rotationally rigidly arranged on the drive shaft driven by the

motor.

6. Pump device according to any one of claims 2-5, wherein the spur gear is a double

helical gear.



an electrical drive device novably connected to the
pi ston of the piston- cylinder unit for the
alternating novenent of the piston in a piston
| ongi tudi nal direction inside the cylinder to set and
nonitor the predeterm ned pressure of the hydraulic
fluid, wherein the electrical drive device includes a
heliggigeair.e drive, a reduction gear, a spur gear and at
| east one drive shaft wth at | east one electric notor
rotating the drive shaft, wherein the spindle drive
7. | nGPlungedevice atatrdingdéo ahyionexdif dd yraevivus\chding, eherelh the piston is

.nut .and an_axi ally novabl e threaded spindle, the. . N
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_ wherein the threaded spindle is releasably connected
discherge Bolgict uating end to the piston. 3. Punp device
according to claim1, wherein the spindle nut is
rotationally rigidly connected to a flexible,
8. cupusipamite amphdiog & eeaine 7 pivhelein bachrboleds dissigeedeanon-return

4. Punp. deyic cording to cl ai wher ei n o
vaii, T TP (A Fisibrbstiefi Bty direction through
the Esypeepiesttblet one end to the toothed sleeve and at its

other end to the spindle nut, is arranged between the

toot hed sl eeve and the spindle nut. 5. Punp device
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and a second spur wheel is rotationally rigidly

arranged on the drive shaft driven by the notor. 6.

Punp devi ce according to any one of clains 2-5,
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pisterupported in a piston chanber of the cylinder in the
pi ston | ongitudi nal direction, whereby the piston
chanber exhibits on its face side at |east one suction
and one discharge hole.
11.  Pump device according to claim 10, wherein a feed pipe for the hydraulic fluid opens

into the intermediate reservoir.

12.  Pump device according to any one of claims 7-11, wherein the discharge hole is
connected to a discharge pipe for the passage of the hydraulic fluid in the direction of

the valve.

13. Pump device according to claim 12, wherein the discharge pipe is brought out

through the intermediate reservoir from a pump housing.

14.  Pump device according to claim 12 or 13, wherein a connecting pipe branches

from the discharge pipe for the connection of an accumulator.



8. Punp device according to claim7, wherein each hole
is assigned a non-return valve, which is subjected to
a force opposite to the hydraulic fluid flow direction
t hrough the respective hole. 9. Punp device according
toclaim7 or 8 wherein theiholes are forned in a

cylinder bottomplate releasably fixed on the
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clains 7-11, wherein the discharge hole is connected

to a discharge pipe for the passage of the hydraulic
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according to where p| pe’is

switth.ought out through the internediate reservoir froma
punp housi ng. 14. Punp device according to claim12 or
13, wherein a connecting pipe branches fromthe
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claim 17, wherein on reaching a predeterm ned

hydraulic fluid pressure in the first branch pipe, the

20. Pr PSP R VR dcEBrdtty RHASINRS or 19 wherein the safety valve is formed as a

mechanically actuatable non-return valve.

21.  Pump device according to any one of claims 17-20, wherein the electrical control
signal can be transferred to an electric servomotor, through which the safety valve can be

mechanically actuated.

22, Pump device according to claim 21, wherein the electric servomotor is a stepper

motor.

23. Pump device according to claim 21 or 22, wherein a pinion is drive-connected to
the servomotor, the pinion being rotationally connected to a cam disc, whereby an

actuating plunger of the safety valve is in contact with the cam disc.

24.  Pump device according to claim 23, wherein the cam disc includes at least an



el ectrical control signal for opening a safety val ve.
19. Punp device according to claim 18, wherein the
safety valve is arranged in a second branch pipe. 20.
Punp devi ce according to claim18 or 19 wherein the
safety valve is forned as a ;grechanically actuatable
non-return valve. 21. Punp device according to any one
actugtting lcammalong itg @jrcwinéarence.t he el ectrical control
signal can be transferred to an electric servonotor,
t hrough which the safety valve can be nechanically
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discPi nion is drive-connected to the servonotor, the
pi ni on being rotationally connected to a can1disc,
wher eby an actuating pl unger of the safety valve is
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25. Punp device according to claim 24, wherein the
actuating plunger is a roller plunger, which with its
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29. Pump device according to claim 28, wherein the wound or spiral spring is a

clockwork spring.

30. Pump device according to claim 28 or 29, wherein the wound / spiral spring is drive
connected on the rear side of the servomotor facing away from the pinion to the

servomotor.

31. Pump device according to any one of claims 18-30, wherein a feedback pipe for
the feedback of the hydraulic fluid when the safety valve is open runs from the safety

valve to the intermediate reservoir.

32. Pump device according to claim 1, wherein the pump device is of modular

construction.

33.  Pump device according to any one of claims 23-27, wherein the cam disc is



destressed state into a stressed state. 29. Punp
devi ce according to claim 28, wherein the wound or
spiral spring is a clockwork spring. 30. Punp device
according to claim28 or 29, wherein the wound /
spiral spring is drive conpected on the rear side of
the servonotor facing away fromthe pinion to the
rotativasallpsuopporie® bn Fuextedel icireuademnde g the ratangsiesvet
claims 18-30, wherein a feedback pipe for the
feedback of the hydraulic fluid when the safety val ve
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any one of clains 1 or 3- wherejin a position sensor
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assigned to at least the threaded spindle.



