WD 2005/ 015018 PCT/ EP2004/ 007950 DOSACGE FEED DEVI CE
FOR ADDI TI VE FLUI DS Description The invention relates
WOa@0es/dgage feed device, in particular for th@CioEreeE/ 007950
feed of an additive fluid in crude oil production,
with a dosing el enent adj ustabl e by an adj ust nment
fevi ce. *Thi SOGKE Br.GETIGH, E5% PRPIRE BRS¢ he
production of both crude oil and natural gas. It is
used, for exanple, for inhibiting the formation of
hydrates, inhibiting corrosion, preventing the
deposition of crusts, for the suppression of wax
precipitates, etc. hbrnalé% 'bﬁh § type of additive
fluid is termed an inhibitor. e conposition of the
i nhi bi tor depends on the conposi tion of the crude oi
or natural gas and is also dosed in different
quantities. A suitable dosage feed device is known
The inferdionpekitas toeg debageciepdtdesicenini psirticifar for theddepage feed of an additive
r
fluid in c‘?lfc?et ollaﬁﬁjo%%cl:tﬁ)ﬁ {vﬁh 5%%!&@ s a%l’ﬂ %g! gglfhr?g byf he aﬁ@@fmv%nt dﬁwce
generally occurs on exit fron1the correspondlng bed of
This S&e&o% AditRre fﬂ]EbF.s'a[HabB r# 9{9 rﬁduo‘%ﬁ lof Esmoc?f'ﬁd"e ofP8hE hfa‘tural gas. It is used,
processi raw nmateri occurs in
for examblene‘py !I‘(dTIbIBmg;]’] tharforraailcm of. hyiur@e@b néditings cpn'gs:on preventing the

depomkiow 8P6Hu&@ fo?t dé’g!tlﬂﬁt?%&‘f&b@f W&%@lp@ﬁ%ﬁ &EVNSETQ@/ g'r?type of additive

menti one egi nni n
fluid ns@mﬁecbamﬁnhﬁhﬂgm Tm/@qmmsﬂ@% af e srth‘jlmt@f Aependsean e ¢qm@smon of the
crude G 6(]%4 Maf |§ 15 cfos\éggx ﬁe@ﬁ?ﬁuéﬁtﬁe&uam ity of
t|ve can be a tot raw nateri al ,

vvhereby a S|mlarly quick interruption in the dosage

A suit ﬁaeéi’o g@ f@%@%\ﬂ&&i&rkncﬂﬂ fforf *Bﬂre?c‘i’be' \ﬁhéﬁby &b ?ﬁﬁlbﬁtﬁsels added relatwe!y

eat ur Accor di ng t he 1hventi on,
early igokenprodhetiaanof dhei B maéer@bsﬂsri@ &eﬁp aﬁﬁ@pézatﬁarﬂvong e!ement which

generaﬂf\éwﬁs oR Bttt AR A%k Eﬁééﬁ%ﬁgg B8 ddaBpbdiist Mhe %rﬁtﬁf& iPRter removed

the additive fluid. The anount of
before feiier Pﬁ%‘eﬁ'w af the rpw mpriekad QCeS imha refiRRnAglk -‘é'i“i"%ﬂ faP'H,W
defined or, if necessary, can be varied by the dosing

gap vvhereas a fast initiation of the dosage feed and
The olgpat &f 414 Ewveniiatt isr fouiptareye rdosage ferskdgce gbiheoyBg raentioned at the

begmn?nﬁr QUG thdteal@daye vitBY biC RinifNGMO hitivdghehn® dfhfhe' adj%@inhé?ﬁ device in a

erefore, a device for the quantitative dosa

t
constrycyvely SkNRIR Waynd |3H8‘E'f"oﬁu%ﬁ“%°fa@%!"@é ILgfecan: Re @QQ%HQ Téi‘Fel rgw material,

whereﬁ‘;par SRflaRPq @Sk inRBRIPHBA/IE e HoBSg 6 fRedeaN aldttodaRbi nat i on
both ‘elenments i's constructed to be conpact-ands. WD

2005/ 015018 PCT/ EP2004/ 007950 2 sinple and can al so
This od?&t?scéd}@decﬁ/thé féArareadif oiiment device safely and

reproduci bl'y at pl aces
According to the invention, the dosing element exhibits a dosing gap and a valve device
posttioned following the gap in the direction of flow of the additive fiuid. The amount of the
additive fluid to be passed to the raw material is defined or, if necessary, can be varied by the
dosing gap, whereas a fast initiation of the dosage feed and also a fast interruption of the
dosage feed occurs through the valve devicse. According to the invention therefore, a device for -
the quantitative dosage feed is used in combination with a valve device essentially formed as an
opening/closing device. The combination of boih elements is constructed io be compact-and-



where access is difficult. The dosing gap can be
defi ned such that after appropriate opening of the
WOIENEHEi ce a constant quantity of additive HQTHERI094007950

al ways fed. Consequently whére necessary, variation of

an opening area of the dosing gap is possible, for

exanpl e, de endln n the co 03| i on of, the
SimplorAcabar(se GO B PRSI E JevRBSajel i feptiducibly at places
where 608ds8% @BBut.s set appropri at el y bef ore application of

t he dosage feed device. Another possibility is that

the dosing gap with its opening area can be directly

The d@éTIﬂ?QJ%hSQ:aY;alBé Aetivedisubh ehdOhitdr Apréiate ©dbhivg. ofAthe valve device a
s. concei va

constop e s o 50 R B SRS R Verttion ofar

openm@%ﬁ@é 6{ thel fEeit gap/\hq:ic%@w!é hér shaiphy d@@)@ﬁdl&g d)rcmlerﬁo&ﬁposmon of the
ment are one.an

raw mglega 81 WoPy SREVR LI T R bb et thg kil §hP i setdapiggritely before
* applicii@R of ﬂwe\/cﬁn%h@@fee’dfueﬁncevﬁhbmbr chssﬁ:ﬁﬁly mcmaf thiRioghghyap with its opening
once- onl % E}J ust nent. a ret on of the _
area caipbe diEgsdh g @tedd’ﬁQﬁPlﬁé‘tﬂfeepao'n &ppp %1'?1 al so though be
renotely controlled and can al so be inplenmented at the
ljcation by

poi n appropriate relative novenent , .
A simefgrrepliatin 8 Rlosh oAb CeOEBIE BiETRE < Torigd FBbyeRG & cosing cone
and a Q@.ﬁ]tér_téf&héntcﬂﬁe@byftﬁé meéng BoN& ahad ltteumayelenietnt iase movable relative to

cqoncej vapl exa C osed of
one RS AR ot s B P e T T BB oy . i
variaticin Bad @bct&hmﬁﬁ!dhebmﬂnlytmmenmgmt dhen aaidntidre ctdh@tcerrespondlng

opening S Bt i B RS LS SR TP e 155AGro0 1 e

point ofl it &MY appedeREraMtivemevepant sf the osial|cpne mntiiveunter element.
" direction of the fluid flow, whereby at least this

end section is arranged for displacenent in a guide
The dcfslir@egﬁfp mlfmalmrﬂeéforﬂiedﬁamano&/wawm @pcoreeivable that it is, for example,

comcl LTSRS o bl SRRRETH o FBLE S S e beon

the dogi@pcdre anarthedouriter elemenf. course, al so concei vabl e t hat
the di spl aceabl e sleeve w th conical end section is
fixed and the guide sl eeve noves appropriately al ong
In a simbly endtructed iehdoodimérdrtabydosing aqmentamngbe fermeant as las end section of a

cispaci i JRe 38 i Bk BobShn o8 oot boneRkd iy, wpersy et e
this ertcheedtion rmteiarc&nmddforvtﬂsmlaa;elmntdh & rpuidp siesyegap, coanter element. By
appropga%dcgg{ 909 E 1€, E$ gbée%l?@@@% ?\ntﬁltﬁg\éﬁnféﬁpem section, the opening

area ol wesing @apegvgmaibm ianof Gounsa, iaﬂscawnopwab[a that therdispiaceable sleeve
with cq?Pgt %ﬁ]dsoeggﬁx h%?Qe&fanﬁhﬁeﬁgﬁg% %?&%Q' 1%0§ése%}ﬁgrog)g§tgléf OI.';1Iong the end

area sing gap I's
~ sectionamtieiieby thesopsinirigdaramof fresdasingrgaphie alspesariablear ea of t he
dosi ng gap can be uc b- zero if necessary, i.e. the

dosi ng gap is closed.
In order to realise guidance of the displaceable sleeve independently of the formation and

variation of the dosing gap, a guide section of the displaceable sleeve can be supported for
displacement in a support sleeve between an extended and a withdrawn po?ition. In the
extended position of the displaceable sleeve the maximum opening area of the dosing gap is

~ produced and in the withdrawn position the opening area of the dosmg gap can be redliced to~_
zero if necessary, i.e. the dosmg gap is closed



WO 2005/ 015018 PCT/ EP2004/ 007950 3 The di spl aceabl e
sl eeve can be subject to spring pressure in the
WO 208158 of the withdrawn position in order RGE/RERMEH007950
the displaceable sleeve in & sinple way into its
wi t hdrawn position, especially in an energency, such
as the failure of the adjustnent device. In order to
define the vvithdravvn positi on in a sinple manner, an
G 8&,‘%@? BiréctohYof the withd
The d|§;§1§§e4b|% %e?‘\l’/\ggés fro the PE I@cea eeve or0 rawn
positiod éf Drﬂengo mhm:ev\uhemmabpo@eweow a ﬁmnniﬁévam Iflwd&t%mhdrawn position,
S ddiRgviekeeve at
ospociffih g dheribdyaaith SAReTiluts blie SRRRG U ELERY
. constructively sinply, a conpression spring can be
@ éééﬂ ARy 8t b
in a1 BRAR LSS BERu ] DEIRIPRRL GrplPuRnd i Sspadialy STHEAY Stop an be
spaced essantiadit raeiaaﬂwr@xtwandeefm éhel dlapl%vegblecsleﬂvw@y Glearmsﬁbe withdrawn
it 1igs QBévd hitheCdHa,
* posiiof R bitiah Rop O S5 S0 Els if sufh HiRP ALy Atthes
support ring can be attached there, especi aIIy

in ordere{ fé%ﬂ?é Yhe %Bnr‘i’%%‘?éﬁsh% ?Sﬁéﬁﬂlﬁel? RemMa! &ecdi‘ﬁiyreﬁﬁorh ¥pfing can be

0S| hg gap and
arrange(th be’fs\@ﬁa tlne mpppa smvauaﬁld@ f@éfr@eewn%%@e gﬁSﬁﬁ@P@able sleeve.
solution for closing the valve device, a valve- seat

sl eeve can be arranged between the val ve device and
In ordetto dolshave dafomn thadiret| depvehanddn a apecidl Way dehihg sugport of the

compré)égfo‘?lnsepnflggg s¥p c?H‘m?dJEér? BE LAhBgYRbN tehir8BiY of thetdidve, This support

ve C ure position. This neans that with an open
ring capdie\attaghed tberemesmwlyarekeasw el enent that does not
contact the valve-seat sleeve, the additive flui d
flows through the valve-seat sleeve in the dir

ct|
In ordasfto sRparateatherelv@r datica SR MMANeT ppatialy Fomy e goping gap and at

the saﬁ]@ean‘?e fbsﬁﬁaﬂ% 'cbh&l’hcﬂfrel% @ﬁnpdé@bm@ﬁ\fbrcﬁoélh tivev¥I9e SR8ice, a valve-
eeve 1S closed contact of the valve el enment

seat sieem cambg AITARISS] aetRen 24 Vlva B2YIoS PRA S (Gsin0 gap n The flow channol
which %ocfb?l'téé?éoegn %ﬁe %é bfﬁntéb@rdb@lhté?v@lﬁé/ le[émenm'p&@val@e Qlsure position.

hape of the v

This ﬁ‘@ﬁfﬁ mqt gmtgnarh%erb leét%@?/gg%ﬁé\lnﬁ}r% g@@ehéergeéto%@h Eoes ngt contact the

valve- S‘égtﬁ Slebid, 'tﬁ?f aBHitids HaoNdWs ﬂ#@g\raihéa;alﬁﬁm Bleeva it :ﬂﬁe direction of the
interior o 0se

raw msgRAI BB e doves olabe Eloged oapiel BEIE G fafe Mo valverseat

sleave G EIBE@J bi B6fiteet ¥ tﬁe alve m@ﬂém’@ ab Itlﬁm Imbrrmsiplauhe aalvieateat sleeve can
val ve devi ce can be seen

bo congipife, a5 ARG Kalve oo dhaRenting drkihg shaes Pbfegrierpat soeve, the
valve é{é}héﬁﬂ XAl Sheppropriate él’iﬁp‘é Taaretib @lsoahy osdilsigrf aranging the vaive
clementiie tclalerioy B WAy esiat slote o e Sprgp BEHGTHSS It it coses the

Corresﬁdﬁaﬁr@efwcr@nﬁguhgrémcham smif the correspondi ng
adj ust ment device fails. This nmeans that

- A simple realisation of an appropriate valve device can be seen in that it is a non-return valve,
subjected to a force in the direction of the valve-seat sleeve. In this way the valve element is
opened in opposition to the applied force for dosing the additive fluid and is used especially as
an emergency closure mechanism if the corresponding adjustment device fails. This means that
ihe valve device is a normally closed valve device or a valve which is closed in the [dle state.



the valve device is a normally closed val ve device or

a valve which is closed in the idl state. WO
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bet ween the val ve el enent afdd the val ve-seat sl eeve

can be seen in .that the essentlally spheri cal valve

el ement contacts a correspondin peni ng eg e of th

A simpjajerastian beteeenee VAVE RIEMEN vad o Yaepes! Fipere chdg seen in that

the eséérﬁ’iﬁﬁy) é(pkf‘e'r|9§|'\)&§i/eté'@néﬁitc@hta@fs Qéoﬁ&?oﬁéihy %péﬁi eBh€ 0¥ the valve-seat
Consequently, no further additive

sleevet ifr A gralver@osas pesitionathuy Hghtly ?'ewn%%gf@eﬁ%re % valygsseat sleeve.
onseebéﬁ%@t hﬁfhrﬂ’vfer LGOI RO NS RerolgMhiElafic-sdat skBvefdtelosage feed in

l'e to arrange the val ve-seat sleeve relatively

the dtr@@lw%t@ﬁ%@wp@@%f% mgtarisked  di stance, a spacer

sl eeve can be arranged betvveen t he val ve-seat sl eeve

and the gui de sl eeve. is sleeve, for exanple .
In ordar o1 bngelbai @rengsabeaslieront rlieve TOBMATY toifie SHEE ek at a fixed
distan@ BWRhESy 5¢é’éd Ve c%l% Y FerRed {%ﬁﬁ#é@ﬁ:thé gﬁﬁf@lséuﬁs'léé\!@éndcﬁthelguide sleeve.

correspondi ng housi ng par, rotru corr ndj. ngl.y .
With thisagfpeye, jor sxagIi a iigee ef the velverpaal slepvi FRPEINY il plitwards can
be pre%bé@h&arﬁ@t%"ﬁi‘&ﬁ%‘idrpﬁf ARdrratybitenidg Poudime pua) y@t!ﬁﬂlﬂgﬁiﬁrr,espondmgly

can be arranged in an essentially cup-shaped
adla”&é'?"é’ﬁm whaedhisdEldin a9Btakken whi ch and an i nner side of
a hou3|ng hole at |east one fluid openlng i's forned
his means that with the val ve opeT dﬁitlve d
For th(f«'lSmB'e agcamPdatien endrupPor I Jhe Aae %'ﬁ Ggh b(ené”a”ge in an

essent%!lly b@@%haﬁtﬁel&h@hﬂre@@ﬁtﬁb[@g beteen athideand aeirher ﬂde&ifsmhousmg hole

aioat o B R b RL e TR bt e bR i fove

aroun@ih%'@élheﬁﬁ‘é@@ﬁl@@lb%rﬂefhmgh thé atiehst bee ifloitespegiinde Qifcourse, there is
the housing hole. In ord f{!"oﬂﬂ Brov ide.a ce

aiso tguamReIly OF einang VBNV eh i BRAYSS 16 SRy o ciumrerontal

directiohithé blefhent RdeptatlediEawiait ang the innéhsidewbt thd hausing hole.
position of the displaceable sleeve. This is greater

than zero so that the quantity of the additive fluid
In ord&eioebﬂﬂi\rﬂéch k@)értahequhi’rmtyngf e&ﬂtmmﬁurﬂlqmcklm thbadosing gap can exhibit a

certa!n\é{:;e\%ggld%\gp 8@ thedmtla%\évwgg)to%{ﬂhﬁ roé tﬁé tdg?ég@@ﬁg sﬂe%v& h‘?h:s is greater than
zero sPQB& il duaniinf ofvieyadditiviehilid deteriinesdby pendogingrgea can flow in the

directiq%ZBﬁﬂ]dl n %?pt%rheﬁ épy’c?@t c?dm@@?tﬁ]% vtaN F@eéﬁ%e dfa&%ur@ there is also the
poss:bi!|inofS\@theglltlfﬁeeqbedrf@dmpehh'@ arah viepeladmg sh dieay typerara quantliy of the raw
e manner, an actuating plunger, which is in

mf“te”%ont act at one supporting end with the valve elenent,
can be supported for displacement within the

o orsd) BLARSAES A GEUEeREABH! o SEEED M 48, B coat seove i o
simplefriannet,han walusing piahger] edioh ibyn contact at one supportmg end with the valve
element, can be supported for displacement within the displaceable sleeve, spacer sleeve and
valve-seat sleeve. The valve element is appropriately removed from the valve-seat sleeve by
displacement of this actuating plunger and the corresponding vaive device or the appropriate

non-return valve is opened against the spring pressure.

With a simple embodiment the actuating plunger can be movably joined to the aciggﬁngrg

device by its moving end facing away from the support end. Compiex movem_eﬁf\%a_nsf"er\g



di spl acenent of this actuating plunger and the
correspondi ng val ve device or the appropriate
WRIAMYHEUSBN val ve i s opened agai nst the spri ng PCI/EP2004/607950
pressure. Wth a sinple enb8di nent the actuating
pl unger can be novably joined to the adjustnent
device by its noving end facing away fromthe suPRort

mechagisins Ceimerathereowaling piyraerawngd éﬁﬂluswﬂi@’@w@ﬁ%i‘g ecessary so that
the dogzﬁ? 1B64 QBACOR Rl s?m CoAsREy, bet ween the actuating

nger and adj ust nmen deV| ce are not necessary so
that the dosage feed device is overall sinply

In ord&rORRER 'ft?d\ﬁr%i tqlarhcﬂfa‘ﬁﬁé PIUMBA I 38k tdtBctipl WRbicREnt the opening area

pl unger e axial direction, to prevent t

of the &Oé'ﬂg e dve teiBeianglogays mavermsnt fremhalP &t&&lﬂs’"ﬁﬁ%@ﬁ’@& Varied when
lnitlatlrfg{] L rﬁb\?é?nubrﬁ' A8 rhoVEREnabed Yar afdt@@e\tmncertah &eta_v fghgth from the first
|

s novenent, the novenent end can
sloove ek of RS GUIPIRPeRBIR GIATVE: DBITRANS (gt ok PEGARLAIY 1gingay is displaced
by thisHeia) RA ﬁ‘tbﬂoﬁoéérﬁﬁg’ the VENSdERaNand Ras oﬁlyfaﬂ*er tH‘eedeIay length is pushed
: actuatlngpun er is d|§§{aced bythlsﬂ aﬁ %{»‘gfﬂ
into Thegirsbplenr gni sy al PECHENINS disabemint ghiye HRPERSHle sleove aiso
occursSdaNe e idh, laSyaRHEdIESt thd BOEIng Pﬁpfl rst sleeve end that
a correspondi'ng di spl acenent the displ aceabl e

sl eeve al so occurs and therefore too, a variation of

There hREvAHRSE MosSBlticsTHehErAsIR féading YRIdRIvS Siuli tbithé ees@fe feed device. To
ext er nal I feedl@g additive fluid.to.the

achiovet .4 SPRICPTIRUNHEYES TOHSUTO GBI et BPE hgyBdoh Wich the additve

fluid tsht%HSftdiﬁ fxhpopiatatrede@asit infnehdhfib® dhaneelgbomtulled fohgquantity by the
itive fluidis fed froman appropriate reservoir

dOS'nglgﬁ’PcﬁﬁdHB‘af’%ﬂ/ EW&Pmel , controlled for quantity by the
dosi ng gap and the vaI ve device. A sinple feed |s

A Smpld a3 FoselADIR R AP S AL o RGP < ipuf B spacs

of the fRRY WeSThe! Bewesh tie: gligeviecanshd the supppasieest.eeve. | n
order to fill the conplete available interior space in

. the dosage feed device with additive fluid, at |east
In ordeP REFIIE BRRNGPISE dvallgble mterivaspycd ineths dppage feet eeviee with additive fluid,

oo oo PRV oo o
sleeve fepd. TRRIUGAMHiaIcehKedting holchaddibackuid és alsaded hppropriately into the space

oSO R0P a? ohl A 2PSE Brhl h rt slove

end antih®r BRablecthentowbld érel efdhe atiuatinggplungen . Var i ous
adj ustnent devices for the axial adjustnent of the

actuating plunger and di spl aceable sleeve are
Variou$ adivetrvarhl deviceh e@ahacﬁxmammmm dles aslusting plunger and displaceable

stoevo 8 R0 ST T be 2R REPOHb kil ek i movement i
the axi@Pdiré&ion0 Mowelvet, \to ahettiifp tldesllogage feed device completely and o design it
reliably and redundantly, without feed lines for a medium subject fo pressure, the adjustment
device can exhibit at least a spindle drive, a reduction gear, in particular in the form of a so-
called harmonic drive, a helically toothed sptnr gear and a drive motor. The drive motor is an
electric motor which acts on a drive shaft. This rotates a helically toothed spur wheel which
engages another helically toothed spur wheel with a larger diameter. In this way an initial
raduction of the rotational speed of the electric motor occurs. The spur wheel with thewlarger
diameter transfers the rotational movement to the harmonic drive whlch after ful;t( reductlong \



reliably and redundantly, wthout feed lines for a

medi um subj ect to pressure, the adjustment device can
WOMNPHIIE01E: | east a spindle drive, a reducti an R§S&EE20944007950

particular in the form of a®so- called harnonic drive,

a helically toothed spur gear and a drive notor. The

drive notor is an electric notor which acts an

transfegs iheerotgiignel mavAreTt &2 a0 @pPEPPRals ealt P thespindiR) d@‘ﬁ% rThe spindle drive
is then%bl ﬁ@cte? ROMSeHAHAAY F%g@@ﬂo\* st hlovein@at ek SRALY direction.
eel "'wth a larger diane his way an initial
reduction of the rotational speed of the electric

With ar@ fo QIQ’]%HHI%GI‘I‘FI&{E s§d§Wé nend dwvé hit BxhioRs = ﬂﬁ%nally rigid, but axially
ter transfers the rotational novement to

ovableamﬁeaﬁeé spindle Wi !@ﬁer iafigingd ﬁepltoerl%efvefedéﬁa&wafmg Plyfger, whereby
there @91%%/ tﬂé%@%ﬁbﬁ?ﬂf %Pl%ﬁ?ﬁﬁ{;%ﬁﬂ@ acfualihgfed Béﬁvebheboth depending on the

tional nmovenment to an é:Ppro pria g} part of .
size Ofs’fbﬁniﬂsé%lff@%de\"%@ i Al Siigetion Preeratis ﬁ%ﬂrgm&yng roller-bearing
NRES LEthd Hitdi®dadd.uating plunger for its novement in
Spl,nd.[eflﬁeuggm al. d]&r]ectl on. Wih a.sinple enbodi nent .of such
a spindle drive, it exhibits a rotationally rigid, but
With réodrd!tbYthe RMRBLR tﬂﬁ\feeﬁidﬁﬁbtﬁd)lb@dh@ted'ﬁh@t tras Bptir Wﬁeel wrth the larger

Jol ned appropriate to the actuating. plun
diameteh sy jined rateérenalwerfqa%s 49 Bi VRS, IBRergIar DA dfey &g%{ﬂ%‘h gve, Nlereby the

ro’tatnoﬁ?‘@mt ﬂ‘\@tWM Jdr A8t 10BEN A Bladﬁp geftofien enah %pr@tté@lﬂexsble toothed
dosage feed device in

sleeve phang ORBIYNG Engeeeliihe Eﬂog%qqae%a ﬁoe'%abg‘EFPHber tegfh AOPRYS With suitable

inner H8®doRS xbﬂa?ioﬁﬂ!yn |& fHg ¥Rmeril.t Tihe e@prdbriRe hiveablar canmiection to the

drive, it should ur wheel with the
spindie Qpvgeicourgi by fagats qidh ?@?’%ﬂ%@%ﬁ%{{ g‘c’)‘?\‘ﬁpl y rigidly to a
- wave generator of the harnonic drive, wher eby t he
rotation of_  the waye erator..| eads ,to _an.
The dsdgpderd sRViSE SEROBU oM RRY I e ecPRUSEHith @ an addon o
mtegraﬁaldegﬂ t ﬁﬁ)% ﬁé@tT@D@?@hﬂIQ endke Q;ﬁaatﬂtjm tmtdflmjalsbethamossmmty that the
sosase o o, 10 ns i, TS Hohltd 2. g M and can bo
replace%paﬁ Qﬁé lt:%bebyfavsﬂmhﬁlecmmttﬂa@tolr qobdto Fohehis snmrp’mﬁeelt ds ftv e considered
t he fl exibl ot he
advantgRcisd P aRbBBIREdeBE SPGB Snd SRR T FViSa giifits = number of
insertior saeiesh h@hhus&asg anteadldﬁoﬂhene insatien bavels aphmtflttnﬁg the dosage feed
t he. _sea
device i § GopPRTa T BT SHtARe ohbing 87 B8 tegd P! e Ho8fd B device is to

be inschtediat 18t partiallys constructed for renote control and can
be replaced on the tree by a suitable vehicle or
robot. For this purpose it is to be considered
In the faNbeang, mamgécﬁummmnemsicﬁﬂfe ineention dre esplaipedfin oee detail based

0S device exhibits a nunber of insertion
on the@gg{;gggngﬂsqql % ﬁ?l“ﬂbg outer side. These insertion

bevels aidin flttlng the dosage feed device to a
LI esp ndlng receptacl e opening on the tree in which

The fol ér'gﬁ 48"Peed device is to

Figure 1 a longitudinal section through a first embodiment of a dosage feed device according

to the invention;

Figure 2  a section along the line Il - Il in Figure 1; —



be inserted at least partially. In the follow ng,
advant ageous enbodi nents of the invention are
WOAINHIAHEE i n nore detail based on the figur ePCI/EP2004/007950
enclosed in the drawing. Thé foll owing are shown:
Figure 1 a longitudinal section through a first
enbodi nent of a dosage feed device according to the
Figurei v argrapin forfillgméng the dapenidenceadiothg dispdadeimeant i anzactygting plunger

- oPaBis aspp ol R FRERRRBIIERITY (o™ 9 °

d| spl acenent of an act uatl ng plunger and the dosage
qurel £€ f v nﬁﬂ%}ﬂ] UbE o4 dBsage feed de
F'gu“eﬁ@ng @@W&?ﬁsse%}p S%ﬁﬂﬁpgughgewg%co "ﬁ%%d?ngnt of a vice
dos agepriliegdo thevingantioaccording to the invention. It
shoul d be noted that an adjustment device 3 according
to Figure 1 is also used.in Figure 4 in anal ogous
It shodldbemated thakan adjtsimeot tedethd dcaerding tadimirelilig afse used.in Figure 4 in
> b0 Whitha, tftesame parts
analogplf ey AR st shlF pRRIRRRLS Secchifs IERUIY P
are latrelied iwith dde sagetraferennetsumb@ﬁeamf sqm@rrm%g@re@%meat@@d together with
b vitRnbir@tfes- Wth the
one Of?%eh%qLﬁ%?ﬁ%[ Ohl dggﬁ[b%ﬁbggg%éﬁg PI rst ne odi nent of a
dosage feed deV|ce 1 according to the invention

With tr?eclﬁﬂéﬂ{dq%l Egc@nqwoﬁgﬂr i e?l%di:lsrﬂ@ﬁlacﬂea d@He #4634 8&ice 1 according to

devi ce e adj Ust nment
the inveeliorcec@rdiogio Fm@ ¥ 4he said dasrge fepthipdocopxhifaiisy an adjustment device

3. The ag;ﬂgttf‘nnen tJeg%esﬁ‘%gﬂmséé‘ Fid& dhde |g‘r(51has53r ?éart beups A rod-shaped

I's releasably joi ned oné end
mtervanmgdlnkrﬁfTe@a‘déa adijsimentdlersect isd e?@ﬁﬁ'@h’ foiggd %*eO'Bﬂae“drﬁ% % a threaded

spmdié Qé ‘Sf"g %g:n%%’ &We%gdfgf hb$hioeBe9 ééiﬂglefﬁ ts%&bﬁérted for axial displacement in

an associ at ed e nut 44 a

an assbulateldapirﬁﬁ@ Do aso B R ar erbieaded AR fRNgmeltpdne intervening

flink 5’} '%ﬁr ‘én’fh?@adeh' %cﬁg ANdrd %@Bfﬁﬁﬁ&ﬁg&pimﬂ{@ affal ¥irction, but are

arra n the axial direction, but are
arrangacl mtatymllv 6@ W Wi Riy 2pPigPERie davicriPUSIRI 48pr opri at e
devi ce hou3|ng 48. The spindle nut 44 is partlally
inserted into a rotary sleeve 58 and at

hed t
The spinslie i {5 PaTHialy IeorigHynIs ALY SEaVE B g RPyed 1o t releasably. The

rotary ﬁ:&@@@rstref&tubﬁalar s‘&ﬁbér@&Pi@@bdﬂ%e)pﬁﬂ@iﬁP e hen‘e dfhl@e deviées Rousing 48 by
neans _of ue ro

means ot BblicR Bilot hearrftgﬁaﬂ?es@éaé% Yt “Bcf&ﬁ% nﬁgc‘&f’s by means of

' rotaho{x af ?:f]lleglﬁle‘)fapéro&in%éi lcBp- sﬂ@ﬁé@woﬁﬁdeélﬁe\@w!} ﬁmmctlon gear 40 which
oot he

sl eeve A Rduct ! o 983 el e toothed steeve 59

is formed as a harmonic drive 41. At its open end
exhibits teeth which engage corresponding inner teeth of a fixed ring element 16. Within the
toothed sleeve 59 a wave generator 61 is arranged as a further part of the harmonic drive 41.
This in each case widens oppositely located sections of the toothed sleeve so that its

corresponding outer teeth engage the inner teeth of the ring element 60.

. The wave generator 61 is rotationally rigidly joined fo a first spur wheel 53 of a helically toothed
-~ spur gear 42. Corresponding helical teeth on the first spur wheel 53 engage helical teeth on a

second spur wheel 54, whereby the second spur wheel 54 is arranged on a drive shaft 62 on
which two motors 43 transfer their driving force.



is formed as a harnonic drive 41. At its open end on
its outer side the toothed sleeve 59 exhibits teeth
Wer8¥018¢i§age correspondi ng i nner teeth of a fiBEIERA004H007950
el ement 16. Wthin the toofhed sleeve 59 a wave '
generator 61 is arranged as a further part of the
harnmonic drive 41. This in each case w dens
ThereGPpIes theepossibiitpbiairaeing ohsihef sédumdtspat vadelstiteassosiated drive shaft

hat it correspondi ng_outer teeth engage the inner '
62 an GEip P UHETT TRETOMLABHE B0, IR & WEVE BTy B OE frgre than two
second Gpat wbsalk|with gprabyatplyiasedcibtedapdrisr intths mircumweeedtiabdirection of the

. of a helically tooth 42. Co di
oy el BT B 20, 2, o spon o

helical teeth on a second spur wheel 54, whereby the

ho SRS o SRaby n ief PARAFERS Pefrciiy #GrTiBrunR torvening ik

57 an¥\® c2d8 Tafikh 86T RGIdsHRACGeAsQ0FOBat I8asTipartially salted irttdiéhe said inner

nolo {135 relleesti Rl el i o0t 53 “ofiies Rl i o throaces

spindlé B8 sermtbysiEeding3he nevemenioofffhg eode 2arrier 46 comcluaidgs isgh be drawn

about (B Foi iy obhe RFFFRH sBPlle L iReR etk RBF BB Bgpooable siesve

12 whichés mbived by preferibeled ofbidr versiohe. Trey detectivousithg mtBemehtof the code

. threaded spind| exhi bi ' e ] kde
cartor . A0S, 3P4 o 1B by PG S84 0t ot on
the codarcairier 466 whbrebybsesda s@sos elepmanizl dre arrangddeiasan end sleeve 56 of the

" Earat.i al lﬁ)“ inng%EEP into the said inner hole and is
COMesSPRILHEED t}? 41t ached there. The code carrier 46 noves

together with the threaded spindle 45 so that by
e ; : vV . r . . .

he dSRERE 0 T 1R 8GR 3Bl o FLEL T offbie o housing outer
side 52 hr emvdet irspitivdl kevels 49,nviick dordar 4 istdpwise edldicinpecross-section of the

“device .oﬁgiln?‘ﬁ%em S SlrERBH tq_?i‘?e l\gﬂiiﬁ I*H'u?‘e qp‘}"ﬁ%@%séﬁian BE\?&E ?&Qas insertion
the otfher versions. The detection o e novenent o
aids for e dasdge feqt dévice 4 6vhendiis smployeg sy apemealely costrollad device, such

t ' : Lo LEi ; :
oo ATl (95 2801344 KRR BPESC r BRLBENT 18 s poc n
way thadpsaapeided devine d mandlegeptacabeasily biyagemotsr¢andiobndi ng
position sensor 47. The device housing 48 in the
enbodi ment according to Figure 1 exhibits on its
The appoeryiatey eairpdiment iageordingdo figvred isrseunted dirgalyQrnstngdree, whereby it
f s o I
can b RgAASFANEBB8 B IRIoCBA S FESh b ol fom rore
Figure 1. These insertion bevels act as insertion

The aﬁiﬁl%&s%e%@&d ﬁ%ﬂ%déiﬁgg’pgigv%%c&rs%ﬁei énd;le1 o g‘i@'d@%&' housing 48

a‘renotely control| device, such ] )
positionashist Hleyle§dntfigireeld Hargi & leghibiis @ diseharge opeeing &3 tarough which the

additivd 58R2 £ n&¥%B5R! iR dbBSyesRRdMRE 50l Thé Bbfropriate raw material, such as

the crude oil or natural gas produced, flows along this dosage feed line 50.

For the sake of simplicity appropriate feed lines for the additive fluid 2 are not illustrated in
Figures 1 and 4. The dosing of the additive fluid 2 occurs by adjusting a dosing cone 9 in the
-axial direction, whereby the dosing cone 9 is part of a displaceable sleeve 12. Between the
dosing cone 9 and a counter element 10 formed as a guide sleeve 13 an appropriajg,.d@sing\



way the dosage feed device | can be replaced easily by
renote control. The appropriate enbodi nent accordi ng
WORWS/YA91E 4 is nounted directly on the tree, KEVERP04/007950

it can be sited together w?th the tree at the

application location or it can be renoved fromthere.

The actual dosage feed of an additive fluid 2 occurs
gap 15is folreedrrdfepfalsore Figre de Whishsxhipits gliifgseniiapesiigdress 8 lfepending on

' ' ' [ char ge

the adBithent bt B Raceaplticene t2 IR, Bb o etbr e 3% can be

dosed into a dosage feed |ine 50. The appropriate raw

ch u

Wlthlnnlﬂhgcflécﬂédceaﬁﬁo 8 % Ig%t ﬁtb’:ﬂﬁl ;"ﬂggg&%reéé%fs ﬁ%léatg%‘.%ulg_ported in the axial
dlrectlorhelt imkecottast atmnecemq/ witp ghe fitceesinbelnk 57 aeds mevakijdoined and in
contad} Sk opBodi Ieunear?do{v.ﬂ?%gfaﬁ\% Lolblrbheba 3 3%“‘%0%%’;@{, ePnel v device 7 is
formechd$ asonrgtum Walve 8 cone 9 in the axial di rect| on,

whereby the dosing cone 9 is part of a displaceable

sl eeve 12. Between the _dosing _cone 9 and.a counter .
With regasgrimthexdheraionsly Oéﬁﬁeaﬁ@agﬂ iees) davige referenpe is made to Figure 4.

appropri af dosi nn WO 2005/ 015018 PCT/ EP2004/ 007950 9

gap 15 is fornmed, refer also to Fiqure 4, which
Figuregkghayis & S@Fptf()pé—}{@]ﬁ thg ’y@ﬁ ,llngl Lavkergby % A @pﬁ‘gsmpdsttqa, @ section along

~ the llné‘ijL‘i‘%FFPﬁbuFéf 2 tlﬁ‘ﬁg{ﬁ'ré@'t@ﬁ&ﬁ@ulﬁr ﬁieeérya%gé%ehf‘oftthé fiistlaAH second spur
tion. di spl aceabl e sl eeve 12

wheela@@ L@& ph@emam@urm@tﬂe@ SPWOYRAS IGANAEHFRAN: érﬂelerﬁ'dtqlﬁ?‘@)ﬁﬁal’" which the

code A6 i9Movk [y's%pgé}té“cpiﬂttﬁéion@tuﬁﬂﬁl &Hﬁtl&% Isrhltbﬁféd centrally in the first
I nt erveni ng i's novably joined and

spur wheelt%%t at its opposite end with a val ve eI emsnt 24 of
a valve device 7. The valve device 7 is fornmed as a
non-return valve 26. Wth regard to the other details

in the giroyrpierenabgiiedion @t g firsksnuifiash 83, P& ong dent.oneisgeead spur wheel

54 is &rar@eﬁ%@lszal§89% eﬁlpﬁﬁﬁﬁac@%@'f&nﬂuet figthbr Bfademertt |of a second spur_
whereby Figure | corres%?n s tQ a section alon

wheel|Tib6r Such STP PRI AN APRTORT g o] SPUS AV Piay FEYE shafts, motors

ands:ﬁ"lh&e%hfpﬁmgﬁ'&?é‘ @fmé hetef to ihuignd second spur  wheel s
3, 54 of the hel |caIIy t oot hed spur gear can be seen.

The end sl eeve 56, in which the code carrier 46 is

In Figdi@\ﬂa@lgy (?ﬁWStiﬁd depeﬁdﬁhchﬂ*@l @:Qﬂhﬁ@heﬂldfﬁﬁé ﬁrﬂé\'vbﬁlng link 57 or the
uated centrall wheel 53.

threadgy BETHHP AEO e orab ot D SeRroR 00BF b S Tesqtising ity of dosed

additive Rufein @fhbﬁiw thé b@rf@@@ﬁﬂtdg mgageﬂhmhnt i éeih in rahﬂ@mw?whe&ﬁlantlty of raw
er

maten%fsto g;hg*gnct%ﬁ @dgn&a ¥u:§ @e e%ES E{??lr? g[] %qppfpyngg'gg@gp@gimately 3%
of addiilé iﬂu@IIOCW1[5"@“[3!’(@{ ie saiffielAt Wébw\h Q@c@ssaﬂv ithe aﬁr’ﬂﬁnﬁt %, mcreased to 4%.
Accorquoéi%:tge 1r_?v%%tlgn Th!ar%rls %%upgs%ﬁ)rlll}ty ot adglga Ye 5"? amount of the additive fluid
1o the raw material with just a very slight adjustment displacement (1% referred to the complete

‘ adjustment displacement) of the threaded spindle 45 and corresponding intervening link 57,
whereby this occurs by adjustment of the valve element 24 by means of the actuating plunger
32. The 3% amount is defined by the opening area of the dosing gap 5. If a further adjustment
of the threaded spindle 45 occurs in the axial direction (refer to the range between 1% and
100% on the horizontal axis in Figure 3), then, refer to the description concerning Figure 4, the

opening area 8 of the dosing gap 5 is gradually increased, whereby the dosed amgyptaofﬁhe\



In Figure 3 a graph shows the dependence of a
di spl acenent of the intervening link 57 or the
WOREHHEMBspi ndl e 45 in the range from 0 to appgid@xEP2004/007950

100% and a corresponding quihtity of dosed additive

fluid, whereby the corresponding dosage anount is set

inrelation to the uantlny raw material to whjch
additivenduigidds tthere inerepepd JrogosEQ. tq3e<hér glang this relliveidelpng adjustment
dmpmé _that approxi mately 3% of additive fluid or

Inhibitor is sufficient, whereby if necessary, the
anount is increased to 4% According to the

in Figtﬂr@vﬁﬁtléﬁ"tudihgleg tibiF a&é@dlﬁﬁfté 'Fﬁ;ldré t‘l%s‘?lfusﬁﬂf@dﬂ&itiﬁ&ﬁtr%/eorrespondlng
armount the

I _ |t|ve he raw material wth
devicejhasising 4fegng %JIJLFSQTH?”%V@@@TEM di spl acenent (1%
referred to the conplete adjustnent displacenent) of
t he t hreaded S£I ndl e 45 and correspondi H\% int erv%gicpg_ )
The digplareable sleqieeteexhiniisiapagdem thepgnchegalign i WFich fhg dosing cone 9 is
formedéaét"%ﬁgi %@o@%r’r% &Yd@%@@ﬁolpfmt %@CW%' e BisprRBesble sleeve 12 is

anpunt~1s defined by the opening area of
supporiedinde sUpRPriEsiesvel 15 moyahle H@‘aheaaﬁ@gtrﬁ*ﬁwn ¢ Mayable support ocours

betweérhén? @%ﬂdé@h&@ﬂ!& {0 réi‘@@kbr the ldBshé® re?%é@ntéiioh@ﬁh's@ﬂport ring 21, and a

er to the ran e bet ween 1% and 100% on t
wuthdrmm pegiien (7 dkptatedl Tfigyre4aefer g, a'?%toethetcerfﬁﬁ%ondfng arrangement

of the CLQ@)PBH PérigPB1.CPHC léﬁH]H@ tifd Wﬁh&rﬂvn bb&itiorP AZN ittt d%bl%@eéble sleeve 12

dosi n a i's gradual I ncreas
ex B T AT e T B a8 M i S st 16 n the

withdravirl p&&iadP#7.007950 10 additive fluid, is then
I ncreased from3%to 4% along this rel ativel y long

adj ustnent di splacenent. In Figure 4 a | ongitudi nal

A com?l%%&bﬁ% pAAG 20! d\Nlﬁiﬁh eQertd 8¥rGe bnithe ldidpl@bélﬁlé%%mtmqﬂ&he direction of
he correspondi n

the witRkAGOPAION Y . (f SYPREES BRI obg SUpRodRG SReve Te At the support ing

21 arrérfg@ﬂ’drh&ﬂ{%'ﬂlgleéﬁf bh@n9 bithe' dlsm&tbé‘éblé bleevto$2. raetweele tHd éGsing cone 9
a ea one

rther _qguide ect
and thgrpERTiG NIGHI SHEPCSEP D 18 B chumoC glsint a8 T Being gep 5 &
formea?rWHI@ﬂré)dhgilks%i mdlcﬁneﬁma@’eé 8 I tHeewnbidrawn djogﬁﬁh i1gmat its discharge
he npvabl e s t _0CcC an_ext ended
end pasioNes SRWRSToATa e 1 T GEEIER & A PRSEHIGLh 8ds uged for defning
the 3954RBMtactbrathgdd Figurslsa Wi t hdrawn position 17
illustrated in Figure 4, refer here also to the

correspondi ng arrangement of the support ring 21. For
. The gui@S kb 18he sippondd awan ra«pﬁrdpnate feteptable afi the! alppablsbeve 15and a

sl eeve 12 ex ts on,its. n annul ar
spacer SR RaTe P 3 e biivaeh e 9uick hEeud T SRt sieRE 22 Both the
spacert Q@eveNEB fuifdam Bd-8d0rsldelie 22 dmdsreinsthoin nsuenonsgarfappropna’ce flow

Cgﬁ 3 a%é orce on the displaceable sleeve 12 in

Cha“”Q'I?QfBW bl the withdrawn position 17, is |

support ed betmeen t he supporting sleeve 15 and the

. s%ﬁgqrt rina% , i . .

At its end facing the vaive device 4, the valve-seat sleeve 22 exhibits a circular shaped opening
with an opening edge 27 with which the essentially spherical valve element 24 is in sealed
contact in the valve-closed position 25 according to Figure 4. The valve element 54 is arranged
in an element receptacle 29 of the non-retum valve 26, whereby this element receptacle 29 is
subjected at its end facing the discharge opening €3 to a force from a compression spring 64 in

the direction of the valve-closed position 25,



21 arranged on a first sleeve end 19 of the
di spl aceabl e sl eeve 12. Between the dosing cone 9 and
‘V9H@£@§§Bﬁtlally cylindrical guide sleeve 13 a¥CddiRzp¥/007950
el enent 10, the dosing gap ¥ is fornmed which exhibits
a defined opening area 8 in the withdrawn position 17
at its discharge end positioned dowstreamin the
Betwedrl theoblérherw rdcespiaxtle @r add arhinsengidaidAgf aneppgonriate, baysing hole 31, in
which {oingd el Ui 585 PRI ot RASES Bl bobfing e 1§ forhediRough which
additive dioiep? owe irpietdiectepplioihe dsdarge steramcﬁfﬁ whepdbe non-return valve is
sl eeve 28 is arranged between the guide sleeve 13 and
OP€™- 5 val ve-seat sleeve 22. Both the spacer sleeve 28 and
t he val ve-seat sleeve 22 border in their interiors an

There f?stqgr ﬁ%s@ﬁ@of%r?ﬁt(ﬁge ielchel rggrél/&%hfﬁﬁ’dj ﬁ\(/rgqsfllg?isga?- At

sl eeve 22 exhibits a circul ar shaped openi ng wth an
The aﬂ‘\,\%ﬁ@g %&n@?ﬁ% B4 c‘ﬁqag)ﬂ/l ér']MHg 1—:‘& Eﬁhggdz(?ggi{a%thﬁ vitPethbGAlve-seat sieeve
22, thevsﬂaz:eF slkesc?B pos ie dsplaseablageayean .t lbisAn @eflf@CMWltfrHLe valve element
24 wﬁl-zgs %lfppt%ﬁge'ﬂﬁi'gfi ;lﬁ)tcét%d% El?éqg&gretﬁi‘ﬁ \Pd'ﬂleei@ ‘Wlm it 8HEPHRAhSle end 34 it

on-return valv whereby this el enent
is in cmr&acﬂmlti{x:tbrenagahlyscom}e@lcnoetbe mtemeg:ngr{@quc ,hhgmq yalve-closed position

25 theda\c?t.? e %ﬁm%@? @,? tggbﬁdos&tigﬁrnﬁ Qh% Pé@%@oﬁﬂi@ﬂh@ﬁé’dl@ ”Bnd 34 protrudes

from el Sloav26n! 1DORUB5IBB0SEIPEREERAB0 B6PSBD delay length 35, When
the mt%&gmﬁ gp%?gpﬁég@gﬂ{]ous&ﬁﬂBﬁﬁt@ n?@\l,eﬁﬂ'%t an tHé”frl:i?éahc%Hdé?Jlﬁth 45 in the
axial divectionether actuatingepl@gsar §2p§§1rqt,c{w@@pedawlthogggueatofthg,a@propnate delay
length %%gmenglsa%ﬁéa% dé Qfelhd 1@“% Rispiacel. Tﬁl@%ﬁ Mg f'ﬁ‘éttti@plgcement of the

rection he di sch ar&@ro peni ng‘%d
actuating eiunghe 32 dre yalve elemaat @4 is govggent ofrfier valyesclpsga position 25 by the

suppor‘? %ﬁﬁ's%' dd ‘@%t R ﬁB rlfﬁ’ib%!‘ F]'gsé’&lﬁlgcﬁonf%‘ﬁlét W&bédlr\gbédge 27. Through this

actuatin unger 32 IS . nD

movenmmmﬁrthed!alvﬁ @In@ea&% thel ReefFiHr YRVRiZ0 tshep%dz%"%é'&% amount of
additivg lﬂﬁﬁj\’z.edeitggmpé@ By SRAGRIR] £2UB dBhaadsihfeosé ﬁié&ﬁiﬂhcﬁawn position

In contact with the valve el enme

17 of the displapeatie ﬁb@ve 13 Agwsdhrangl g walve- aeﬁltﬁéeer‘{sr?zr%}ﬂfﬁlﬂd opening 51 in
the dnr¥&lo\ﬁeof %@e > di ﬁe{?gé b‘p‘dﬂh? 8B dHeMRRIG it theddoddge fead lifle 50. Here, mixing

novabl'y connected to the intervening
with thElpmdUs!?d fﬁ\%"IaFﬁé’a’!/@‘F‘iPéS cl osed position 25 the
actuating plunger 32 at its end sectl on in the regi on

of the novable end 34 protrudes e firs
With figther Tooxemarher dhes irveBing dnk areineoudh hihar aefifion of B adjustment

| devzceg?lr@hér a%B% ke 1VB6itact Wit tHel MEVSiBEVDehd N8 o'f)ﬂ*:d@iﬁpl&ceable sleeve

propri ate nmovenent of the threaded ﬁgl 45
12 finglly ocmglrs together with its corresponding displacement in t axual dlrectlon in the

direction of the discharge opening 63. Consequently the dosing cone 9 is also displaced relative
to the guide sleeve 13, whereby the opening area 8 is enlarged. If the displaceable sleeve 12 is
positioned in the extended position 16, the opening area 8 of the dosing gap 5 is enlarged so far
that the 4% amount of the additive fluid according to Figure 3 enters the dosage feed fine 50 via
the discharge opening 63. However, this increase in the additive fluid amount occurs oniy if

required and only if the 3% amount is not sufficient.



axial direction, the actuating plunger 32 is first
di spl aced without, due to the appropriate del ay
WOSHSYHSHS, t he di spI aceabl e sl eeve 12 bei ng diRGAERZOH/007950
Through this first displacekent of the actuating :
pl unger 32 the valve elenment 24 is noved out of the
val ve-cl osed position 25 by the support end 33 so
With thefailure of thenedjusimpst dewice el auigmalisnelaedre0f Hredenagnifagd device 1
occurseEle@ tﬁ7theT rﬂgg;li‘regéﬁré orﬁ“?l‘-(@'fﬁ‘éyac‘éﬁblbhéeé\?é ve f %F@'Eﬁrectton of the
e no turn val ve opened and the anount
wnhdremn pegiiénn 1%/ @s felliag the gating meﬁéleretgv feneorRIMIMIvE €8 ingthe direction
of the \P.aflvé»{:] jRgncane 9 in the withdrawn position 17 of
I sp aceable sl eeve 12 flows through the
val ve-seat sleeve 22 and fluid opening 51 in the

Accord?dd t%%é Pﬂeﬁt;ont gﬁe I%rrsﬁe'ﬂﬁfﬁ %Iv@ @%rﬁs@va@\% @é\ﬁcé 14 ncﬁb h¥lveBedt sieeve 22

dosa l'i ne . m Xi n%
and ﬂ}?r Q@Ql@éaa E@vﬁlmﬂﬁafm@céuﬁ@@mwv%m rﬂh‘éﬁh nﬁb‘@eﬁ%ﬁﬂg gfone ¢ and

ostbdMing HRh ng link 57 through further actuation. of
.con' FShe éhjuspﬁgﬁ device 3, refer also to Figure 1,
contact with the first sleeve end 19 of the

The fe8d DPHIRCERRIR ﬁﬂl@@Vt% thé%of.’s!a@'@kée\ﬂ RSAce’ P ok QU8R GIN é{bﬁrbprlate annular

Its correspondi n | acement in the axial directi

space 3f beheendhe geide @W%fﬁw&r%%evsﬂén whgrepy appropnate feed holes

or add@@%ﬁﬁﬂlﬁﬁﬁibé’ éﬁhéaﬁ%ﬁieﬂg @eRBy Dubbardd $@nlitsd |ARERY space at several
relative de sl eeve 13, whereby the_o

poirts. 4 piieBtq e & 48 ‘acjofive fsicros iearumlat sBrea g8 ales 1 416 direction of
the firsPORbVE BAEH0iwtH R OXiRBSKRSh BSgt 207 Thel SuppdiesiBBeNi B@xhibits at least
area 8 of the dosing gap 5 is enlarged so far that
O“BCOFW%mKQ@QWBﬁ%t of the additive fluid according to
Figure 3 enters the dosage feed line 50 via the

.. discha 63. Howe this increase
With regais 0,208 SmPRAMaGHbg e BYsR ! 1 RORAIR YU I the functioning
prmmpi@%fﬁﬁef dédage Fearmiive isSattidig fib ithé emibodient in Figure 4, whereby

5/ 015 EP2004/ 007950 _12 Wth the fai

analog?lﬁgv "iﬁ’glsﬁﬁ?ffq‘{%kg?@ea%cor 04 Egyre TP Yty E‘ the ‘%’hH‘%Od'me”* according

topguﬂpﬁage feed device 1 occurs due to the spring
pressure on the displaceable sleeve 12 in the
direction of the wthdrawn position 17 as well as the
spring pressure of the non-return valve 26 in the
direction of the valve-closed position 25. According
to the invention, .the non-return valve 26 as a val ve
device 7, the valve-seat sleeve 22 and the
di spl aceabl e sl eeve 12 forma dosing elenent 4 with
the dosing cone 9 and corresponding dosing gap 5. The
feed of the additive fluid 2 to the dosage feed device
1 occurs in an appropriate annular space 37 between
the gui de sleeve 13 and support sleeve 15, whereby
appropriate feed hol es
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or additive fluid guides 36 can extend radially
outwards fromthe annul ar space at several points. In
order to be able to feed additive fluid fromthe
annul ar space 37 also in the direction of the first
sl eeve end 19 with the conpretision spring 20, the
support sleeve 15 exhibits at |east one connecting
hole 38. Wth regard to thecpedi nent according to
Figure 1 it is again pointed out that the functioning
principle of the dosage feed device is according to
the embodiment in Figure 4, whereby anal ogously the
ure 1 is used in

dj ust.nent  devi c 3 according to _ ,
e BREBE I CieaPd AR Goote dBLFenaisna doskergiemen, which
Dosagsn beedjdrd lﬁ,earf adj uﬁﬁ'neﬁﬂgéxfsd:é/ QuHickelh @hé?&ﬁﬁ?ﬁg SleRfénfexhibits

d I t t
) uSLiSBRD BN bR cscPiRyien (e o gy cigection

a dosf the mmvarfml B theakivgng @!é:ﬁé%.t %ﬁ@ﬁﬁﬁ& af Qéé@%ﬂxg h dosing
in the flu d m1d|rec%|on addrtive flul

the GHS fleg¥tn Mﬁ#ﬁlﬁa&lﬁﬁ B@% fﬁﬁ%ﬁhéﬁaﬂﬁﬂsﬁmgiﬂsm

conecm@rﬂfg&lgdﬁesle@eye t he dosi ng gap- being forned
between the dosing cone and the guide sleeve. 2.

Dosage feed device according to Caim1, wherein an

Bperiiaggarfead Qievicb&accdwwﬁz aRmi $, %ﬁét‘eﬂphﬁ opninkORBISf the
feed, devi ce .according to any one of the previous

O ai IS GRBR VoA 15 dosing cone and gui de sl eeve
are novable relative to one another. 4. Dosage feed
revious d ai

Sino 5038 i lhepoGRIDY © 1t Riot PR graniapediams wherein the

Dos ageinf @ofe BRY blile 3060 HidVlolsbldANaRB s Bhe E{?ﬁher
previous C ainms, wherein the sleeve is displaceable

and the dosing cone is fornmed as the end section of

4. he Dodagp Frce@U® ScBRMR ol 1 &Rl &F BB r&%ﬁ’tﬁt{s‘ d@%ims, wherein the

app nical in the diréction of
gﬁQQQ?QFSJQWGQF@@WegeCU on is arranged for

dlsplacenent in a guide sleeve as the counter
g to Caim

5 e%@ éag @H&Sé%ggg{réig agngfvcltf{égafatgé %I‘e%&?;s Claims, wherein the
sleeve is displaceable and the dosing cone is fotnted as the end section of the
displaceable sleeve, the said end section appearing conical in the direction of
fiuid flow, whereby at least the end section ,Fé;:;aﬁréﬁg=ad for displacement in a
guide sleeve as the counter element. :

8. Dosage feed device according to Claim 5 wherein a guide section of the
' displaceable sieave is supported for displacament in a support sleeve between
an exiendad posftion and a withdrawn position,

7. Dosage faed device according to Claim 6, whareiri the displaceable sleeve is
subject to spring prassure In the direction ﬁﬁ?h;eﬁew'ltﬁdzawn position.

8. Dosage feed device according to either of Clafms & or 7, wherein an especially

annular stop protrudes radially outwards fmm the d;sp!acaabie sleeve far
\ﬁaﬁning the withdrawn position on the support siseve,
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1E,. I}ﬁsag& feed deviﬁe aecardmg to any aﬁa af: 'tzj,a

di spl aceabl e sl eeve is supported for displacenent in a
support sl eevee between an extended position and a

wi t hdrawn positlonu 30 7. Dosage feed device according
to Caim6, .Therein the displaceable sleeve is
subject to spring pressure itthe direction of the

W t hdrawn position. Dosage feed deviate according to
either of damm a or 7, wherein an especially annular
rotré%gs radially outwards fromthe displaceabl e

4PBr sORyie ﬁF‘ﬁ’é ding fonpmhdingwal GrEest f o9 8n viheesin a
supmrﬁpredswazrmg% aﬁang{&smeeé@&% SRPbR Sl&E Ui Nrst Sleeve

any i s, 6 wherein a conpressi on spring
aﬁ“gé‘ﬁg&‘gﬂﬁ el sﬁei‘?é"&support sl eeve and a first
sleeve end of the displaceable sleeve, $ 10. Dosage
por.t

ﬁfeg)devigegﬁ C rdi, to Caim9, wherein a sup

ndoage, ek dRibe o 1 Sl &, aleesie Asuppart TBgdageanged
f eedndBy ficesiaeaodfi Ng to any one of the; previous

Cl ainms, wherein the 10 valve device is a non-return

val ve having a val ve-seat sleeve, which is subject to

14pr mgagxf mm&:aaracbmn@l eyl o ¥fthd BRavicak \RaisRaWherein the
sl eeve. eed devjce according to any one of

t he“?ﬁ'%éﬁtfa% ISk ggwt & BAG 3 HplYB S8R Ioa G Mioh; s sUbject
ar r pgRig pedssa s in tRedirlive ofibiveReaagt dilgedosi Nng gap

in 15 the flow channel, on which a valve el enent of

t he val ve devi ce contacts on one side in the

12al mes@eoe@d deRk tdcefdinltoDRsAER: Bf—‘% ﬂ@vzbae tﬁéiﬁ&f QHBekin a

to Claima1l wherein the essentially spherical valve
el eYflfR-5%a r?!%t’é’?és apangsaheiyeatithe wive fryicpaansbthgcdosing gap in

sl el%&lmaﬁ@;ahﬁéi b Ghichy va?@ ﬁgﬁbﬁﬁé’f thé Uél?é devife EdRacts on one
vaIv Dosage feed device

cl posed Ition.
acc% rtg @Vgﬁ{%ﬁ@? F”‘%?“Q‘fl aims 12 or 13, wherein a
spacer sl eeve i s arranged between the val ve-seat
i ggve and a guide sleeve. 25 It Dosage feed device
150 d3950R Jo7d IBGe GRETBINICD 1AM 120 WheeRuthe prsealial; spberical

valpatve didraemiiontaRisod SRR édhedit 1S %Fé-l‘&@ét'%awe adaaied tightly

cup-s el epent ept acl e, between
i nr?@iap@?‘g‘t%d%ﬁ“ ﬁwﬁ'&h@r%&ﬁdw@fﬂaﬂ | east ogr e fI ui d
opening is forned.

r_slaa&tﬁ.-ns arrangad between the valve-seat sie%m;and a;gmde--siew-..

18, ;ﬁsggﬁ. feed device according to any one of Claims 12 to 14, wherein the valve

‘lement is arranged in an essentially cup-shaped element recaptacie, batween
which and an inner side of a housing hels at feast ohe fiuld opening is formed.

18.. Degage feed device according to any one of the previous Claims, Whersin the

dosing gap exhiblts & certain opening area In.a withdrawn position of the
displaceable sleave.
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16, Rosage feed device according to any one of the
previous C ains, wherein the Ol dosing gap exhibits

a certain opening area In at withdrawn poslttan of the

di spl aceabl e -sleeve. 1!. f sage feed device according

to any ne of C$ifrns 5 to 9s'®h In an aotuattng

plunger is supported for displacement WO, TO the

di fp&meaa{aleerslaadv& {A%ﬁ&ﬁassspaﬁ%ﬁ@,sh?%?sﬂﬁﬁ@ﬁm wiﬂﬂi the valve
val ve-seat sl eeve ch is in contact w e val ve

el en@ﬁ%&%aﬁ%%&xm end. 18. Dosage feed device
according to Caim1l7, wherein the actuating plunger

j _ cannected. t q_t he. adjustnment. device, with

1§ G0 dEPER SR inhrle' ot I BhFEe i Sctgating piinger i
Dos agevabtechbraestied do ot adjdstr@nt dedbaivih 4 moel ahd rdhigte from

novapl n otrudes by a certain delay |ength out
of t es%Ps?'g?&il eeve end of the displaceabl e sleeve.

10 20. Dosage feed device according to one of the

evi [ wherejn at. |e one additive fluid
8P %5 et e AHCEAInG S ioaiRd, wbrein Bt movatin aphatotrudes
bet by arceatagudaiey iohgiR et ofiitle frss HiRPAY éncbbiaby dispfhbedile sleeve.
Dosage feed device according to Caim 20, wherein at
| east one connecting hole penetrates the support
?I.he@magmfaeﬂeiwlc&mgﬂm%o% drl&ec?ffthﬁ Provilue eM8ing) Qvgfel"éimtar least
e _ ce, .22, sage feed device accordin 0
any OBR it HRRE BuireooReTa e A FoRo0! B flow channel
adj bstweents glidd siesvednda $uppatt slegst a spindle drive, a
reduction gear, in particular in the formof a
so-call ed harnmonic drive, a helically toothed spur
2geaﬂo§@edfeedcﬂa’viﬁje mgmﬂng RBCldpasAY G&ﬁa@ﬂﬁlaﬂ%é&%ne connecting
2o ol bt et Msgon Aensh The HeaciBh WS fst steove and from
axi thklaynuadéggelaceabl e spindle nut and a rotationally
rigtd, but axially displaceable threaded spindle.
Dosage feed device according to Caim 23, wherein a
22 odBoszgerfeed dodicapmsdibg 0N anp @6 @f tHeSprefoR@ ClAIRY| @herein the

A5 ARG Aeh abiie 'IHEALCS RREMY Soindie drive, a redustion gear, in
particular in the far of a so-called harmonic drive, a helically toothed spur gear
and a drive motor. '

23. Dosage feed device according to Claim 22, wherein the sﬁindlb‘:-dﬁ@eiéxhibits a
rotatable, but axially undisplaceable spindle nut and a ra-ﬁatimaﬂjf vigid, but
axially displaceable threaded spindie.

24. Dosage feed device according to Claim 23, wherein a code carrer-of a position
gansor is i part

25. Desage feed device gecording to one of the previous Claims, flirther somprising
@ device housing having a number of insertion bevels on the outer side of its
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30 20, Dosage food device according: to one of the
previous Clains, WIllheir conprising a device housing
havi ng a nunber of insertion bevels on the outer side

of its housing, 18 26, A systemfor the production

of crude oil conprising a do¥age feed device

according to any preceding Claim 27. Atree for
p@StaldygtbhOfor QRe tli6dis8an RE derG@TRN | @initBlisiRgd® &ﬂﬁ@%é q88H device
device 5 according to aq%%of claims | to 25.- 28. The

use AFFOTgH ---géaépfe@gafﬂaé%ﬁ as clained in any of

clains 1 to 25 for the dosage feed of an additive
luid.in crude oi| production. 10 29. A dosage feed »
Houifs d1o8, i BieRation) S8R s eresisnge o Bicrita et device
r ef eemrding t6 anpofcigmsM @wses 1 to 3 or Figure 4. J 30.

A nethod for dosing an additive fluid in crude oi
production substantially as hereinbefore described.

25 The use of a dosage feed device as claimed in any of ctaims 1 to 25 for the
dosage feed of an additive fluid in crude oil production.

23. Adosage feed device substantially as hereinbefore described having reference
to any of Figures 1 to 3 or Figure 4.

30. A method for dosing an additive fluid in crude oil production substantially as
hereir}before described.



