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DESCRI PTI ON The invention relates to a throttle device
with a device housing conprising an inlet and an
voozdoen2easud with a throttle el enent arranged iPOTAP2003/009698
connecting duct connecting the inlet and the outlet,
said throttle elenent conprising at least two throttle
conmponents to be adjusted relative to one another and
by the relative positiofpphtye\WaiieB an opening surface
of the throttle elenment is Jetern1ned at least a
first throttle conponent being actlvely connect ed
with a drive nmeans for §%§§$ﬁﬁﬁ§ﬁ relative to the
second throttle conmpone hrottl e devi ce can,
for exanple, be enployed in an apparatus for the gas
or oil production which can be arranged at
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thessegond-thiotie SRIBPY™MNd conprise correspondi ng
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In order to be able to adjust the opening surface of the throttle element, the same

normally comprises two throttle components to be adjusted relative one to another.
One throttle component can, for example, have a sleeve-like design and comprise
corresponding openings in the sleeve walis which are more or less covered and thus
closed by the other throttle component also having a sleeve-like design. Depending

" on the arrangement of the two sleeve-like throttle components one upon the other,
thus the opening surface of the throttle element and thus of the passage through the
throttie device is determined.

In this throttle device known from practice, the mechanical movement of the two
throttle components is rather complicated and it is possible that due to the impurtties
antrained in the fluid to be transported the throttle device and in particular the throttle



el ement get choked at |east partially. The nmounting of
the throttle conponents, too, is relatively

conplicated. It is therefore an object of the
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relative to the device housing. By a pure rotation of
the second throttling disc, this results in a
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only one of the throttling discs can be movably connected with the drive means, so
that, for example, the first throttling disc is fixed relative to the device housing. By a
pure rotation of the second throttling disc, this results in a corresponding adjustment
of the opening surface of the throttie element.

In order to keep the influence on the flow between inlet and outlet through the
connecting duct by the throttle element as low as possible and optionally not to
deflect it, the first throtiling disc can form a part of the connecting duct with its at least
one throttle opening. That means that the corresponding throttie opening leads
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Anal ogously, the design is further sinplified if the
second rotating throttling disc is arranged directly
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In order to be able to arrange the throttie element formed by the two throttling discs
at an adeguate distance to the inlet, the rotary adjustment device can be movably
connected with the second throttling disc via a connecting sleeve as operating
element of the throttle element forming a part of the connecting duct and being
inserted in the device housing. The connecting sleeve is correspondingly rotatably
mounted in the device housing, its rotation being transmittable to the second

throttling disc.

In order not to need any further additional component in the area of the inlet, the inlet
can be formed in the area of the connecting sleeve.
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able to securely supply fluid fromthe inlet to the
connecting duct, the inlet can have an inlet sleeve
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guiding slot in the connect4ng sleeve. In this case,
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A simple possibility of rotating the rotary sleave by means of the fixed sleeve can be
seen in that at least one slot is formed each in the fixed sleeve and the rotary sleeve,
which slots comprise different inclinations in the longitudinal direction of the sleeve
and overlap each other at least for receiving an insertion element, the insertion
element being movable by the drive means. If the inseriion element is moved along
the slot of the fixed sleeve, it is forcibly also moved along the slot of the rotary slesve
and due to the different inclinations of these slots, the rotary sleeve rotates relative to
the fixed sleeve. One possibility of realising these different inclinations is to dispose

the corresponding slots in an X-shape.



the fixed sleeve. One possibility of realising these
different inclinations is to dispose the
corresponding slots in an X-shape. WO 2004/ 020784
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el ement along the slots in % sinple manner, it can
project essentially radially to the outside froma
rotating spindle or a nut of a screw. If it projects
fromthe rotatin
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For a better guidance of the insertion elements along the slots, it is moreover
possible that the insertion elements comprise friction-reducing supports or pivot rests
which roll off along the slots when the insertion elements are adjusted.

The construction of the rotary adjustment device can be further simplified if the rotary
slteeve is rotatably mounted in the device housing at both its ends. Moreover, a
rotating bedding (bearing) can be provided between rotary sleeve and fixed sleeve. It
is also possible for the two sleeves to be adequately spaced, so that there is no

friction in case of their relative rotation.

In order to be able to mount the rotating spincle in the device housing in a simpler
way, at its front end facing the operating element, the rotary sleeve can comprise an



way, at its front end facing the operating el enment,
the rotary sleeve can conprise an WO 2004102U784
PCT/ EP2003/ 009698 6 annul ar flange projecting
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with the associated conponent which one is enpl oyed
as first and which one as second thro
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e openings are arranged in the throttling
thnuﬂecpemngs4nple possibility of varying the throttle
surface of the throttle elenent by only a few
throttle openings and with an only slight rotation of
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example, determined only by a corresponding connection with the associated
component which one is employed as first and which one as second throttling disc.
This can, for example, be effected in that the same number and/or the same shape
and/or the same size of throttle openings are arranged in the throftiing discs.

A simple possibility of varying the throttle surface of the throttle element by only a few
throttle openings and with an only slight rotation of the throttling discs one to another
can be seen in that the throttle openings are designed in a circumferential direction of
the throttling discs with growing opening surfaces. Such throttle openings comprise,
for example, a drop-shaped cross-section or the like.



the throttling discs with grow ng openi ng surfaces.

Such throttle openings conprise, for exanple, a
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housing 15 conprises at its left end an outlet 3 which
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The fixation disc 14 is stationarily held by studs or
stop pins 51 with a hexagon socket screwed into the
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corﬁlﬁgﬁ@gﬁé}@ @?ﬁ r@qmiepé%t@?élly%’ﬁnﬁgdjaq th@R Sy FialEdnr¥icting duct
4 within the device housing 15. A throttle element 5 is arranged between inlet and
outlet and within the connecting duct 4. It comprises two throttle components 6, 17
which are designed as throttling discs 9, 10 ta be rotated in opposite directions. The
first throttling disc 9 is stationarily arranged relative to the device housing 15. This
stationary arrangement is effected via pins 39 arranged between the first throtiling
disc 9 and a fixation disc 14. The fixation disc 14 is stationarily held by studs or stop
pins 51 with a hexagon socket screwed into the device housing 15 from the outside.
The fixation disc 14 comprises an internal boring 16 forming a part of the connecting

duct 4 and being expanded towards ihe outlet 3.



duct 4 and bei ng expanded towards the outlet 3. WO
20041020784 PCT/ EP2003/ 009698 8 The second throttling
disc 10 is arranged directly adjacent to and in
aboerwesaM th the first throttling disc 9. THOarEP2e08/009698
no connecti on between them 8so that the second
throttling disc 10 can be rotated within the device

Thasespng threttingrdise 10 fedpaanchgrectin ceiacest i ingbutment with
ot o TR O e B PeifSs it o gpcond

e '‘connec
throtiirig disc Towan de rotated witkin the davicenovesinigtd. Sheemperesponding

follows, the_seco hrottli di s¢ 10, Which is.al so
e PeRINgS g A RetD. (41 190 SRR e T WA i 8o 0, 10
forfeAbaalof iR eorflectifpandtny forms a part of the .
connecting duct 4. The inlet 2 is arranged in the area

of the connecting sleeve 17. It conprises an inlet
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on g IR R b s OB S e TR FRh "L alifghe area o
theSdcﬁﬂeetidg;’?ig&tave that amrgrp?sés o fnlétdledves] emichRishas with the

guij di n t 20 i.s anged,. which, in the o
oupilsr i deviow RBLRINSERE PrOE SRt (e SOBRPSHIGAIUP! dyvityipintemal
end.Thd ARt GlceGl TBeE 68A1ba with re8SE4A8 tHd devies hEuﬂHg @nd wiflf respect

t he device housing or the connecting sleeve 17. The

io tberrgepeeting sleea /.17 as operating elenent 18 for the
throttle element 5 is novably connected with a rotary
adj ustment device 11 at its side opposed to the
Withectheddnhectirg slegvedi g dn tite arBleecfitbe injet seenect?, icoguidimg siof 20 is

effected via,a supporili ' 4 ' ' rr d o
arraghet o ot 1 PRl nbad el A o iRV B 160 in
thecsreaatérnental ditectiore 21, /seeBigure 2 etfahballice Mausingdritite connecting

articular at the rotary adjustnent device 11. The
sle H?&?y connecti on between the connecting sleeve 17 and
the supporting ring 45 is in turn effected via pins

39. The connecting duct 4 ends opposite the inlet 3 at

The ceaneddibgwifeyR 175 prafptiRg elemapt 18JpF thedbriiinglesirat Srig

o A b et anBfCoc e s T Rogen o e
seinddhestiiiag disc 10. The motion connection is effected via a supporting ring 45
which is arranged between the rotary adjustment device 11 and the connecting
sleeve 17 and is detachably mounted in particular at the rotary adjustment device 11.
The rotary connection between the connecting sleeve 17 and the supporting ring 45
is in turn effected via pins 39.

The connecting duct 4 ends opposite the inlet 3 at a cap 46 which is inserted in a
corresponding opening of the supporting ring 45.

The rotary adjustment device 11 is formed by two sleeves. A first fixed sleeve 22 is
arranged within the device housing 15 in the longitudinal direction 28 of the sleeve
and cannot be rotated or shifted. The rotary attachment is effected by stop pins 47
which can comprise a hexagon socket and are screwed through the device housing



arranged within the device housing 15 in the

| ongi tudinal direction 28 of the sleeve and cannot be

rotated or shifted. The rotary attachnment is effected

g 2eop7pi ns 47 which can conprise a hexagomrCcIwrs@®s/009698

and are screwed through the?device housing WO

2004/ 020784 PCT/ EP2003/ 009698 9 15 fromthe_ outside.
157rase theppuisior. Fnese pies Jtalsl thpsionsping & it NeRIPISSt oW el

. i I t he devi ce housi ng.

CO&F?ﬁaﬁﬁgfgﬁgg@Q%ﬂg&?ﬁég%V%?£EV§$ 2 Is in abutment wth

a corresponding step in the interior of the device

] t b
wiltits padh, e Mhars Beig P irmati-Binadth BiBhesbaliRs Zep i e
int8liedfehedelise ABLSIAG O withtdhéapairtite sthpesd thhEie ¢annéide HMifted in

its front end 34 facing the operating elenent 18, it

the ongibudinalditegtien ARt FRAY SipeYe £hiE G Wiynthe fxegssleeve
2b§t HERGS &d §Af fgg@@égwgre{ﬂnﬁ%lerﬁén{ 1 if :&%ﬁa&%ﬁﬁﬁogr@fected

rotary S urt nernore an annul
witBahe adppdring ping 4édtyl mganoof $teds asthedikes At they inent, erid34 of the

roffiy %ﬁ?@?@%ﬁﬁﬁ'&éfﬁ“‘c’&gﬁ%ﬁ St 3RALE SokalBHP hidieetha to e inside is
forfBkdp Il WICha 1t 7eB10(3 for to Embw’mg eoloting Spiviikd obis
ardBpdet O R o7 b e ot el 50 16 felsenall Sfinetiel with the
pi\/&)@ﬂa@% bens FBtﬁsﬁ@smﬁdlbh@rdt%ﬂlgt el 'ﬂx?'théj1| Eb@eddtien vﬁ& l%E pivot

| eeve. rear end he rotary sl eev

reSZ §3abwe!h¢armjﬁ devwhiftedso th%loggﬁ%ggbdqu@tlgaﬁﬁ gfine sieeve. At the
{ hi ft ed
reM S%joﬁﬁewt?xa{j %‘ré g@ a%aﬁﬂh%ﬁé&gfﬁlﬂﬁ%‘é‘r@ gshifte

in the ~longi Irecti eve and
al so rotated about the rotating spindle 30. The

ta I W
A gt 9 PPt s e RS 0 i B Bt igie
Ior@ﬂnmaaitdirbdmn 28 af ¢ros sleew and a{;sormtaied abbut the rdiating spindle 30.
neans 8 of thr such not or or el se
Thg rofe P%rspm @ﬂ%ﬁa' %fﬁor %Blé??rgw icted in
Figure 1 for sinplification. The connection of these
notors with the rotating spindle 30 can be effected

Thaiotheastang 3§ ofdhe gotgiing ﬁeléﬂiei 3yisseengptedwiita SpEBSRRIGING motor

of $RAriiMhdans SHPHR! tRfot®d d8vIEd 1ShGdh Qﬂ’{ﬁlorgﬁraifé‘ ‘éﬁflt?r f such
a harnoni c drlve a morn1gear alr dou e

maferarmioh jeimgdiapicied indeigurent forimplificatioonthes senneziion of these

e hei r. , -
R 3gh P 3580 B8 ek o B gt ne o
moFavetapRdet goar elisnErampke, of 3Bchistgpedown gear units are a harmonic
drive, a worm gear pair, a double helical gearing and the like.

The nut and counternut 31 comprise at their outer side a straining ring 48 with which
a supporting ring is connected via studs 49. Two insertion elements 29, 33 project
from this supporting ring essentially radially to the outside relative to the ball nut 31.
The insertion elements 29, 33 engage slot pairs 24, 25 and 26, 27 on opposite sides
of the ball nut 31. Slots 24, 26 are formed in the rotary sleeve 23 and slots 25, 27 are
formed in the fixed sleeve 22, respectively. The slots of rotary slesve and fixed
sleeve comprise different inclinations in the longitudinal direction 28, the
corresponding slots being, for example, arranged in an X-shape.



fromthis supporting ring essentially radially to the

outside relative to the ball nut 31. The insertion

el enents 29, 33 engage slot pairs 24, 25 and 26, 27 on

voppigi2edssi des of the ball nut 31. Slots 24 PCTRPa008/009698

formed in the rotary sleevd023 and slots 25, 27 are

forned in the fixed sleeve 22, respectively. The slots
rotary sleeve and fixed. sleeve conprise different

in E@Hf%@%‘%'ﬁ%? oy Ao o, BT R S, e SRs00 e fproush
thé@hﬁérﬂ@elem@t@@é&@a’mﬁ@érra érﬁeao@r&he@r%&& opér@ng mz 13 40, 41

gure 2, a section al on

e RO e ThEOIBIAHING Siss S Ao IhroHind SRt By 20 Bfe s see the
de%;ar p?rgafs Hf"f:rgh éﬁ&%‘ﬁ?@én ctddith '?ﬁ@?és'p@cw&rf’é’apbﬁdmg

can e seen in both throttling discs 9,
comﬁoné'rhteseérﬁmtlohl digc tH ot somectiog slesvedl’s cespastively, by a number
fdeS%P ptions to Figure 1, stationarily connected with
o piha espective corresponding conmponent, see fixation
di sc 14 or connecting sleeve 17, respectively, by a

RSt ek Wl SSOERS Bt i
corgﬂé’mﬁﬁ tuBg4, le Ghe éhodnﬁ‘ eHb%dﬁﬁéWﬂn @'@lﬂélmem?np'ﬂe Qllolér% are two

for exanp e, there are two ottle openi ngs
thrqﬂrle.qpenmsﬂﬁr 44 in thedirst rhﬁ@ttlogﬁscggr ahd copeseandng rhrgttie

op%ﬁ]n@é %%%ﬁﬂﬁ? r@g§n?1?hrotﬁﬂw dsd 8. PR ‘EH?'QttIIe*Hp%Hr{éjs%mpnse an

e ope ngs conprise an
opaning aoﬂa@l@-ﬁi@ 'mrwrng i thet mB:umferzemrhrﬁbdreentrpaQw i m pqsrtron of the

flfsf A P?F?'?PE“’E& s o% A %la%n rrrih:ﬁg% ?eﬁr%qrﬂfcﬁge openings of the

varidusdisdLd® pommleppéo tHae they esriretind idsics4 toclostd,
overlap, so that the connecting duct 4 is closed. In
Figure 3, a second enbodi ment for throttling discs

In Wﬁhﬂe 20s&ndiashadimeht foh tisottlieg dree Wrtﬂgﬁrdtﬁerfd&m of throttle

are essentially drop-shaped and extend

opempsera s, yhey are pesentiaty, drcer ehanes and pxiend gRpeoximately in
thescﬁr%uﬁ{f?r%ﬁalzﬁhrécﬂoﬁ Bl Ss&@FRurd 90m thréecéégefad‘ %egéléérﬁﬁﬁsurface is

arger ih one circunferential direction
geiﬂnlﬂareer mrmwe@rmnﬁemeatﬁraﬁlohe openi ngs are obvi ous.
It should, however, be ensured that in at |east one
position of the throttling discs 9, 10 relative one to
Fudhat draipes fdrethe thriolenapenivegd are aldviduree litshoold, hewepen beghsured
hat C

thag E‘fh g@%%{e%taofqﬁh%ﬁgrafﬂw digcs b?’?b rr‘rgat?\}ce Erﬁ‘ee to another, there

is no overlap of the throttle openings of the various discs, so that a closing of the

connecting duct 4 is ensured.

In the following, in brief the functioning of the throttle device according to the

invention is described with reference to the Figures.

If a revolution is transmitted to the rotating spindle 30 by one or several non-depicted
drive motors of the drive means 8, the ball nut 31 moves in the longitudinal direction
28 of the sleeve and also rotates about the rotating spindle 30 due fo the
engagement of the insertion elements 29, 33 in the slots 25, 27 of the fixed sleeve
22. As the insertion elements 29, 33 also engage the slots 24, 26 of the rotary sleeve



In the followng, in brief the functioning of the
throttle device according to the invention is
described with reference to the Figures. If a
Weaeh0rdn is transnmitted to the rotating spiPOER2@6/009698
by one or several non- depi died drive notors of the

n, the

29, Bk i BiHaR of Pedereation 2Emsnte HBTG o8 piota mhe g sleeve, the

rotzp} aleeve abeieshbAdinglyabialed Shed ltite Aflafussdve 231% rotated the
engagenent of the insertion elements 2 33 1in

suppeitigsing 457stationaiily epnnasted thepaio ang th%Oﬂn@ctms%eqweoW as

RSS9, SLTBHSOR S5 S bppSef it o oo

rolajed. Ithegmthaﬁtaénooammnenw witb the et thratiling glischt0, the

{ t he f | the ..rat |
oS0 B Py BeR 37 FnenSuneliBekig B Gpultsin g oiative
adiLetrabeitor thé eecontppesttingatisd mhé$|r§tttlﬁﬁdttﬁﬁ@ﬂlsb)9 which is

connected thereto and the connecting sl eeve
St BPEY R ENOPRIB e GG NGUSITG 06 VAN EATSr o §ation disc 14. When

the b trﬁ&%rrig' HsGON "RERYoldied RISV B cfHeSéhotﬁéF #Herd alddug a
to the stati onary connection wth the seco
relﬁh\raatqtaticngofdh@ dratile Qﬂe@lngsO‘t%;ﬁDcﬁanﬁ,tMefowad étthergspective

o B T T SIS ol B

opehiegf ihe&tvetilap oelrg rejweden zef) andaahaximunstalte whia isyessentially

rran evice housing,.15
acflblad et hechinte Thifinds HEBtt oAl HTPRRG dhesalapars g
combﬁetétytmadby ehachMRedtmgaiet 3renny clogéwbﬁogérﬁ-sa H)éiwéen the
el atiyve rotaglﬁ1 of the throttle ogenln gs 12, 40 a
’”'elts'2 and thePyied 3 they ReXimat peering suriap Wifﬁﬁm%ﬂ%@ th%n@ﬂmal
Ové@@guﬁ&é@%@[hrbﬁgtgﬂeﬁmgg a different overlap of the
throttle opening, the overlap being between zero and
a maxi mum val ue which is essentially achieved in that
the throttle openings of the different throttling
di scs overlap conpletely. Thereby, the connecting
duct 4 can be cl osed or opened between the inlet 2
and the outlet 3, the maxi mal opening surface
corresponding to the maximal overlap surface of the
throttle openings. WO 2004/ 020784 PCT/ EP2003/ 009698
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1. Throttle device (1) with a device housing. (15)
conprising an inlet (2) and an outlet (3) and with a
throttle element (5) arranged in a connecting duct (4)
wormne62 g the inlet (2) and the outlet (3), PEAEI2003/009698
throttle el ement conprising?2 at least two throttle
conponents (6, 7) to be adjusted relative to one

another and by the relative position of which an
opening surface of the throttle element (5) is

determ ned, at |east tIR@TTLE Q%Vl&ﬁle conponent (6)

bei ng act|vel y connected with a drive neans (8) for
an adjustnent relative to €hAIM8econd throttle
conmponent (7), characterized in that the throttle

bt ot aratie Hprige (1 V8 Yellibnupnd (%] sdtpridff shinF@) and an

whi ch ohgét@) amy ahxhsa mﬂ@@tembm (Bhaﬂaﬁ@écﬂihya connectlng duct (4)
adj ust nrent devi ce z of drive nea

t he tﬁf)@m@qtnnlgh@ir&%ts& gnd msa 0%@ §@Wgtﬂ5qtt¢@kgier§ﬁemprlsmg

t hr ot 4 t
b, cheb B PGPSR Fombine B 017} e 498l 391 o anctrer

rel at iand bpdbe rélative positicrectwinichtani qpymgs,tg’fa(og of tigg thrgtﬂe

Chat BRETEFR BEGIGS By et Gt in O BAHERRACI) Hoing
t o t hectialy cendetsd Wwith é]cﬁbve rﬁeaﬂ'ﬁ(&)tfblf an ddjmsmaant relative to the
e S BBl ARSI 8

connegpyn néﬁl@gs(ﬁparwmﬂbttﬁﬁ? %@gt(QO’r@to%@frﬁtété@relatwe to one
openi ng ‘E@ hrottl e device accor {q&}g to one

of thena aeai.iwt@n'a.qwhlmla@mwaPéacqnmec itrya rotary
Fixat i dﬁ&r@e d{'l? bf‘th@%ﬂb%éé&?s g@f}t@é@\aﬁltbfe throttling discs

|nserte |nto housi n ad] acent to
out | e(9,(18), carhgriging et leasirane ﬂhrmltgedapgalrfgsﬁmbiﬁ r@ 41) the overlap

25! s ebBEe b 0A KfAothgeufi e postn

cl ai mef thehtaratling disosd9) 10) t hat the fixation disc (14)
conpri ses an essentially centric hole (16) form ng WO
2004/ 020784 PCT/ EP2003/ 009698 13 a part of the

cpnne Cl'hrcﬂﬂe dugite (aéo\:ardﬁig tﬁfdlé!trt 1 echiractRizeddn rtHanmetfmst

one of the preced |n% cl ai s, gracterlzed
throtthng disc (9) is Tixed relative to the device housing (15)

3. Throttle device according to claim 1 or 2, characterized in that the first
throttling disc (9) forms a part of the connecting duct (4} with at least one
throttie opening {12, 40).

4. Throttle device according to one of the preceding claims, characterized in
that a fixation disc (14) is in particutar detachably inserted into the device
housing (15) adjacent to the outlet (3}, the first throttling disc (9) being
stationarily fixed to the fixation disc (14).

5, Throttle device according to one of the preceding claims, characterized in
that the fixation disc (14) comprises an essentially centric hole (18) forming



that the hole (16) is expanded towards the outlet (3).

7. Throttle device according to one of the preceding
claims, characterized in that the second rotating
WorokoLd7ey di sc (10) is arranged directly adjpaaeEpPRes009698
the first throttling disc (18) and is a part of the

opent rptisf e phgeta i, G201 oo accor di ng to one

of the preceding clains, characterized in that the

rotary adjustnent device (11) Jj.s npovably connected ) .
1 THEHS Betia R P TEe PR ac BTEs Anecestggzed in
sl eevenitlifb it ORSIPEITHde8GNERE thd @Ltief (yhe throttle

el ement (5) formng a part of the connecting duct (4)
and being inserted in the device housing (15). 9.

T ' ' i . .
of o e Ve B BEEATMAS dr 1 BrocqeA RS chractorized in
[ E t hdraﬂtge setomd eotatmgnibeaitiing diseENdd isl(q arT‘aangéki)céirectly adjacent to
Thr ot . i ce. rding .t n t r i n )

ol i miS BRA TSGR S8 AdiRaPA HY (HISBPPTS Selinawih at
an i nieist 5he avettieldPeniP{18CHiINg i nto the connecting

duct (4) through a guiding slot (20) in the connecting

sleeve (17). 11. Throttle device according to one of

tdie Pracads e i%%%h%din@tﬁerﬁfétcﬁrthégﬁ%déain Haind, Rfaracterized in
gui di ng sl ot Y ) essertially extends over an angre o¥ :
180 i thatitbe refiarcaditeiment devicdi( T tdsinvevapiy gorvfectaebwith the

o onsonh RSHB% U don R Rind ARG ESF BhSiafde

t he r elshient 40 Lsitthe throtlle\dleraetl(E) forsihgarpent dfitha chhueding
ane SV e Bt ord Hind B banarabhy e 1
thereto, the rotary sleeve (23) being novably

connected on the one hand with the connectjng sleeve .
©7) AReptimderiee gepringda engiaf the Reecdingclgis, characterized in
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devi ce according”to one the preceding cla
characterized in that in each fixed sleeve (22) and

"R, 27 ¥nithfEUEvikS 3cdthingdB Bne P ens bRdcetifrfly claims, characterized in

that the inlet {2) comprises an inlet sleeve (19) projecting into the
connecting duct (4) through a guiding slot (20} in the connecting sleeve
(17).

11.  Throttle device according to one of the preceding claims, characterized in
that the guiding slot (20) essentially extends over an angle of 180° in the
circumferential direction (21) of the connecting sleave (17).

12. Throttle device according to one of the preceding claims, characterized in
that the rotary adjustment device (11) is formed by a fixed sleeve (22) fixed
relative to the device Housing (15) and a rotary sleeve (23) to be rotated
relative thereto, the rotary sleeve (23) being movably connected on the one
hand with the connecting sleeve (17) and on the other hand with the drive



25; 26, 27) is formed, the slots conprising various
inclinations in the |longitudinal direction (28) of

the sl eeve and overl apping at |east for receiving an
waerewss el enent (29), which is novabl e by tPca/BPRI0GB0969S
means (8). 14. Throttle dd¢ice according to one of

the preceding clains, characterized in that the

[ nsertrﬁlQﬂPSe(Bgrrent (29) projects essentially radially

to the outside froma rotating spindle (30) or a nut

(31) of a screw (32). 15. Throttle device according to

ot@ offhrdite deeice dicogrdiigatiorssie aflthe peeaadingealains, chiapacterized in

th tat.i i ndl 3 d t 1) f bal |

scr ewtia Soe8 e et LR rLB R e o 2 aAe age st (24,
t he poecedi 719 i§tingd, thehastacbaprishtd vatioukhadlinktiéns in the
rotating spindle (30) is nounted in the device housing

(15) langitadinel gireqign (28)pidhe pleeyriand qvesapping @it legst for

Thr ot ; [ G ' n ; ' ;

ol ai mic Ry SRRt Heffent o it HorBbRARSRve means
be no®d al ong the rotating spindle (30) and rotated

t hereabout. 18. Throttle device according to one of

t he preceding clainms, characterized in that two

| nBer Thestte denweabacdrabg dnefahe precaudirgj dainfy, ematduterized in
bal | nut &3(19% essenti al | op(if)losi te to_qpe a.%t heﬁ] and .
engagihating fsastignoelamagt (79) &F J?ﬁf&&fsgr“('ﬁ’ ygafiedy (olpe outside
25, Z?rornzg}otﬁfing? l@ﬁiﬁﬂbé (8bp&VEn(2&1 ) nd screweb B! eeve

(22). 19. Throttile device according to one of the
precedi ng clains, characterized in that the insertion

CLE T i a5 6 SR B G bl BRlbactbhizoa in

Thr ot that tHe votatnaspiodigi (3G) and opb(3d) fervea pakk sertivn(B2).

clains, characterized in that the rotary sleeve (23)

is rotatably nmounted in the device housing (15) at ,
btg. h Theoti devicd4ccdbing 13 bneBithe preceding dainas chiackotarized in

to ong Sind Notalhd SSAuAYaE) A MBun&idh 8% SvidSholiding (15)

rotatably, but cannot be axially shifted.

17. Throttle device according io one of the preceding claims, characterized in
that the ball nut (31) can be moved along the rotating spindle (30) and
rotated thereabout.

18. Throttle device according tc one of the preceding claims, characterized in
that two insertion elements (29, 33) project outside from the ball nut (31)
essentially opposite to one another and engage in correspondingly
arranged slot pairs (24, 25, 26, 27) of rofary sleeve (23) and fixed slegve
(22).

19. Throttle device according to one of the preceding claims, characterized in
that the insertion element (29, 33} is detachably mounted at the ball nut
(31).



that the rotary sleeve (23) conprises an annul ar

flange (36) radially projecting to the inside at its
end (34) facing the operating elenment (17), one end
WQ@7200402078e rotati ng spi ndl e (30) being rot atrals/Bp2003/009698
mounted in the annular fldAge. 22. Throttle device
accordi nghto one of the

lains, L
i adDERHIs Gavips acparstnauBnect (B8 ProcRg T daims chagotpeized in
stati thé)‘o@ Q@é@eﬁgiﬂ"lé n*lb%atbéiyf BOMREY iirY ﬂ{é’%?/wce housing (15)

associ ate onent , in particular

nunbegat bbthgisrends38¥, 39)3. Throttl e device according to

one of the preceding clains, characterized in that at

| east one throttling disc (9, 10) conprises a numnber

af1.t hratdtile dedpe a’cugﬁlr(gliﬁ ong3f tHe pret:la):lir@miair@a d¢haradteezed in

throttl di tt d d
o onthae Reanr Bedus 145) EPiPHEeS enar BUEbIRSEA (19 ety
the SBF&e&HﬁQSEh@ﬁfMdEattiﬁ%rﬁP(‘gﬂ) m@th@nﬁie@énﬁdwgemu?)

size of © throttl e openi ngs 13, 40
ar r angee end (BReofithe mtﬁtmmgplaﬁ@dé%oz bemmcoytatezgy mewiniad inghe

devi CEnRGISPH to one of the preceding clains,
characterrze n that the throttle opening (12, 13,
40, 41) is fornmed in a circum‘erential direction (21)

g%_ grol?ﬁé)ége\lnéé] lng o’ on%o trWe fopecaed%'bot%iﬂ%, ehSiHctErized in
that each throttling disc (9, 10) is stationarily connected with its respectively
associated component (14, 17) in particular by a number of pins (39).

23. Throttle device according to one of the preceding claims, characterized in
that at least one throttling disc (9, 10) comprises a number of throtile
openings (12, 13, 40, 41) arranged in the throttling disc plane.

24. Throttle device according to one of the preceding claims, characterized in
that the same number and/or the same shape andfor the same size of
throftie openings (12, 13, 40, 41) are arranged in the throttling discs (9, 10).

25. Throttle device according to one of the preceding claims, characterized in
that the throttle opening (12, 13, 40, 41) is formed in a circumferential
direction (21) of the throttling disc (S, 10) with a growing opening surface
(42).



