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DESCRI PTION The invention relates to a throttle
waolendo20784 t h a devi ce housi ng conpri sing an i NPET/EP2N8I009698
an outlet and with a throttle elenment arranged in a
connecting duct connecting the inlet and the outlet,
said throttle elenent conprising at least two throttle
conmponents to be adj ust ' to one anot her and
by the relative positioﬁﬂgﬁﬁéaﬁ$%% an openi ng surface
of the throttle elenment is determ ned, at |east a
first throttle conponent being ac |ver connect ed
with a drive nmeans for Qﬁ éi' relative to the
second throttle conponent. Such a throttle devi ce can,
for exanple, be enployed in an apparatus for the gas
or oil production whi ch can be arranged at
i naccessi bl e géaces rneath sea |evel.
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he same normally c rrprlsestvvothrottle
componpnﬂsmng actvely mnaghe@ldfvuﬂe padriveaneaes o athadjkstment relative to

éhﬁd; l e conp nt can, for exanple, have a

the g¢ 30859 "Ynd conprise corresponding
openings in the sleeve walls which are nore or |ess
covered and thus closed by the other throttle
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conplicated and 1t 1s possible that due to the
devicethaustrigesonnectingitihe thiétranchthef ouliet. t o be transport ed
the throttle device and in particular the throttle WO
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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 walls 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 upaon the ather,
thus the opening surface of the throttle element and thus of the passage through the

throttle 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 impurities
entrained 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

waoeoploearat ed. It is therefore an object of thePCT/EP2003/009698
invention to inprove a throttle device of the type
mentioned in the beginning in that the same guarantees

elersentzges abpkeatattaas@paftwdaly he onaurdingesfi tbe tatotieheomparents, too, is

I f-’ %Ts havi n SI nplified design and not bearing the

relapy K%’fﬂpt“ﬁ orrespondl ng throttle el ement getting
choked, and in that sinultaneously the possibility of
a si Ie nmovenent of the throttle conponents is
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one anot her, each 'Thg discs
conprising at | east one throttle opening, the overlap
of these throttle openings |s ried and thus the
Th@dﬁﬁﬁ@ﬂ@a@bﬁWﬁ@éw&heﬁﬁ%uT gﬁgnglenent i s determ ned.
The use of discs as throttle conponents results in a
smal|l size of the throttle elenent and sinmultaneously
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e b ferbl GhE T anPtnel B or Bl o ffdes BRcf ls7are movably

£ Fot dili rMRicdicd ﬁbd?ﬁietrh bn§
CO”ﬁCZQ?W%‘t?eF%a@g?.’cgmf% | ar Bceliﬁexcl udedé lilnl']%rb&geégondlngly

rotaiing the theottiingudisce reletivecte e andines, each eftherdbeitiing disos

comfli§ig3 ey Bitle cpBHinG HE perd By b8 ihiofidgbaigs is
variédahd thus thexepanieg stifiacd bf Sie thivttibtdlémentissdatémmiheded

relative to the device housing. By a pure rotation of
t he second throttling disc, this results in a

The P%éroﬁﬁl?sg{ét sn@\r?t‘ft e nté’F stl.htg olﬂ %ﬂhg@ﬁ%{ég?ﬁﬁ gﬂgtéde element
and simulitemnefdusly inet swfempenatmn aasdt muedsly pdssdul@to tdtate the discs in

OPPAETEACUOH P/6pi EIRHFG® A6 STl aiigs Rabe 1Y K b Cansgrted, so
tnat B4t Bl Shokil SRGOBY Hofibo 1 RrG ki, duct
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that the corresponding throttle opening | eads WO

In or%gpﬁé 8;%%%’ tﬁ%MeEgé\%gg ggggr%?r?g to?’the invention an even simpler design,

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 throttle 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 throttle opening leads



t hrough the connecting duct between inlet and outl et
W t hout changing the flow direction of the fluid. In
wo@r@e21784 be able to arrange the throttling di BCEEPIW03/009698
the device housing in a sinple nmanner, adjacent to
the outlet, a fixation disc can be inserted in,.
throygt tHeceormectieg acihbbetyeenrinieh andeitiot Withaut Fanging the flow
. first throttling disc being stationarily fixed to the
diregtiopAfita flUlgh sc. "This nakes it possible to remove the
first throttling disc by sinply detaching the
fixation disc in the device housing and to possi bl .
In ondeptabe abte toyarsangathe throtingtdises N ﬂ“ﬁgjjeques'g‘?usdﬂ% n{g@mple
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device via the outlet, the holg of 't?%}{fit ati,on di sc

deviga hopeingxpawtiaa in 8\wPBle desian af tha first g @{lﬁaﬂ@Fy, t he
design is further sinplified if the second rotating
throttling disc is arranged directly adjacent to the

"In thid esvingdtion} it can dpedugtheamaref mnm%d@replatﬁtbeoJravah@ble for the fixation
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ductand its throttle opening do not deflect or deviate the
fluid flowwng from the inlet to the outlet. In order
to be able to arrange the throttle elenment forned by
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connecting sleeve as operating elenment of the
throttle elenent formng a part of the connecting duct
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In order to be able to arrange the throttle element formed by the two throttling discs
at an adequate 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.



4 In order to be able to securely supply fluid from

the inlet to the connecting duct, the inlet can have
W@rooif0k@B4 sl eeve which projects into the conneRCT/BB2003/009698

duct through a guiding slot in the connecting sleeve.

In this case, the inlet sleeve can optionally extend

t owar ds the outI et at its end facing the connecting '
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correspondingly rotated by 180. It is of course

possible to give the guiding slot a shorter or |onger
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a rotary sleeve to be rotated relative
rotatbﬂé:ye‘t&ﬂ%eqw res only little space. In this case, the
rotary sleeve is connected on the one hand with the
connecting sleeve and on the other hand with the

Itis 8f éd{ﬁsé%@&blé%egut/@ théguRiirmeyet biskoridesr wngek design.

rotary "adjustnent device, there still remains sone
space in the interior of the sleeves for
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A simple possibility of rotating the rotary sleeve 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 insertion element is moved along
the slot of the fixed sleeve, it is forcibly also moved along the slot of the rotary sleeve
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 corresponding slots in an X-shape. WO 2004/ 020784
PCT/ EP2003/ 009698 5 In order to nove the insertion
web@apni7sal ong the slots in a sinple manner, iPCT/EP2003/009698
project essentially radially to the outside froma
rotating spindle or a nut of a screw If it projects
fromthe rotating spindle its rotary and | engt hw se
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projeé'} g?%‘%&%ﬂg réc?iﬁflylﬂf‘o e slasre iR ROrdtdhgSsihale or a nut of a screw. If
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slee@&ué‘?&tﬁé)ge@aaﬁ&@ Blcp@ tAsisidtky. In this case, the

I nsertion enment 1s noved by the ball nut. In a
sinpl e enbodi ment in this connection, the ball nut can

no l.ong the rotati L
Prefais fig Scredy -0 Bal s RSP of Rftaffy, SobAi ang bt hut
one spot by the action of a corresponding insertion
moroe v o0t et PR Bsia s el P8 oan be
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the i668rti6S RIETHEMUE /nGvadbg thte salbhupai rs  of rotary sl eeve
and fixed sleeve. For a better guidance of the

insertion elenents along the slots, it is noreover

Ina ?@fpé% Al & ddidknt ﬁ\Sthiisnécg*iﬁétc%n?iHé!’@élF SuiCEHPMos€ along the rotating

"on-reducl ng supports or pivot rests which roll
spinéi&farrl v gotated sbautdhelsame he i nsertion el ements are
adj usted. The construction of the rotary adj ustnent
device can be further sinplified if the rotary sleeve

For rio'fadﬁﬁbt MeaBlary Steasbti dhly BEol BpeELY tisactiprabf &abiresponding
ends.” Moreover, a rotating bedding (beari n(%) cain be ,
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the fi;g%glgsg%e’ov% g@?ﬁ%&pﬁ@ [eéérﬂgnt%"&n%r%ﬁ& skt £8b¥ne

'S nho fri lon In case of their

anothet atisik: frefncthedall iut apxideigdge inecontgspondinghuatranged slot pairs
rotating spindle in the device housing in a sinpler

of rofrry, sleave anrd fixemelegN8. f aci ng t he operating el enent,
the rotary sl eeve can conprise an

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 roli off along the slots when the insertion elements are adjusted.

The construction of the rotary adjustment device can be further simplified if the rotary
s‘leeve 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 spindle in the device housing in a simpler

way, at its front end facing the operating element, the rotary sleeve can comprise an
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projecting radially to the inside where one end of the
WO oa0an2aTgd spindle is rotatably nmounted. The PCT/EP2003/009698
correspondi ng other end of éhe rotating spindle is
novably connected with the drive neans. At the ) )
annufdrflzegeprdjetting padially td the ineidebyhrerecmesend oh the rdating spindle
) rotating spindle can also be rotatably nounted. In
is rotgtakdy mosintRd.-abl e to arrange the throttling discs
relatively easily in the device housing and to

stationarily connect it there with the corresponding .
The €om@spening othen endrofdhe rotating spinidieais rn@vgblutqomﬁch&g/vvlth the

il e
spincil?&:gﬁ%bﬁrofé?@olf/in*f(ﬁﬂwteéi.hr ottling disc is

lonari 'y connected with the fixation disc by pins
correspondi ngly arranged between them and the second

1 o B el PRI SRRt v
hous@@aﬁffeb shgiBhatiyecdninect it HarbWitmihedtsresspaneling oomponent, each

In fricCtional abutment to one another, .
throtfingfdisabary bestationamipeennesiedibdtsTasPagiiveassegiated

di | . i i a i t .
comiton aegs bR aRnbd g | ffigads HFE! 6f Safiple, the fixed
throtfliﬂb dist & étaﬁ@rﬁ%f_iIy?lbba?émedwviibytherfbaﬁfsnaﬁsqaby]_pin_smrr@pondmgly

e renmal nin | SC ane C serve . .1or recel vln a .
arrangasletiEEn DAFLATY 81 BRmNRGRTOTING Ushis FREPTEIYSPNpRgied with
: . . . !
e BRI TGHEHAEASESE B ST 9. To o
throtdingcdisdaae, foresxemnplediesirigtionsa absigmentita ene enother, preferably both

exanmpl e, determ ned only by a corre [ .
throtjinaierenagaadheFaTe UBRRBIRE S i ERe S e REE HaBters.
as first and which one as second throttling disc.

This can, for exanple, be effected in that the sang
An ecigaté the reSpective droliling sisepsandiriiosmedier tisotary attaghment by

meata? rggtgmsiwgfﬂ%gbg 9%@%&%@@?[3?@%?«9 \E/:g? )%Igﬁ\éé fb{ﬁg‘g{’éﬂ‘r’@‘%ﬁ number of
throtﬂﬁrd‘p@ﬁﬁﬁg%f the throttle elenent by only a few
t

rottle openings and with an only slight rotation of
the throttling discs one to another can be seen in

The %Bﬁ%mw&néﬁ{t%%@ﬂ?&;%bieg%c?éir‘?:ltiﬁ%% fHERVERiGh can furthermore be

I al Ion o throttling discs
simphfitd irg trasiting trapting disse hearedise s8mehdesigotper se@nshit isgor
exangglrg,)rdiatseerhqined 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 throttling 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.



for exanple, a drop-shaped cross-section or the |ike.
WD 2004/ 020784 PCT/ EP2003/ 009698 7 In the follow ng,
wa@adwantEgeous enbodi nents of the invention ar ePCT/EP2003/009698
illustrated nore in detail7with reference to the
figures enclosed in the drawings. In the draw ngs: i
In th&Tfallovengd, adwantagedusreinbediments stthg ioNeptierbatmillyStrated more in

detal itPeelsiatinly P o det arear b RARET o f gure

2; Figure 2 shows a section along line Il - Il of

Figure 1, and Figure 3 shows a section anal ogously to
In th&idgawiegs2 t hr ough anot her enbodi nent of the throttle

device according to the invention. In Figure 1, a

| ongi tudi nal section along line | - | of Figure 2

Figutdf oughsrvseaadjittiivial settion thinoagh bethrbitié devite according to the
according to the invention is represente

ed. | .

conpr i 9B¥entianegarERSPaREing i $6C @Prﬁgé'”@sls“efw?f BigHe 2;

only depicted in the area to be inserted into a

correspondi ng apparatus of the gas or oil production.
Figul¥ 2i t s shiglvera séction albagdiewilcell o Figured, @odpri ses a

cross-section reduced in degrees by neans of fitting

surfaces which permits in a sinple manner an

. lngerti ; j [ i

Figui 30T o SR 2508toryReiodBuay Y& Flaire ZtPoSHF another embodiment

at i nacsfels ittrotleptieres actordifigytor thelinvemtiordevi ce

housi ng 15 conprises at its left end an outlet 3 which

is in comunication with an inlet 2 laterally

- ' b Aind | CORNFRGUrBQ thu6ligh 4n embodiment
In Fl%&{eﬁ?’g&g}ﬁgﬁgg@i@té&ﬁ?ﬁﬁgg ?5. AL hfgéf tle el engent 5is .
of a tirotilegiavideet weeording st theraverdian istreprrsenfachilhcermerises a device

conpecti.ng. duct 4. .1 oL | t ;
nousigRBERE seSsprtaly ol SRR aEdn iRt &l ferieginto o
corréﬂp‘éfh@ir%haﬁ&rbmshﬁ thetgaisest dilpropipotsont. eAtdisrauter side, thehdevice
first throttling disc 9 is stationari I%yarrangcgg_ ,
housirg geMpESe® ARSI FRSlySPH i 859rens iy MeaRsQh Al surfaces

ar L ois e . : _ A

wrich ST RGP S th sy 3% iommantite vtucn

apparatuskxaendry nieans bf aitelesbatrolethvehiglenati idatsessinie plaves.
stop pins 51 with a hexagon socket screwed into the
devi ce housing 15 fromthe outside. The fixation disc

A R
commuinicztioB . with an inlet 2 laterally arranged at the housing via a connecting 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 to 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 throttling
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 the outlet 3.
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throttling disc 10 is arranged directly adjacent to
wap@4iom7abut ment with the first throttling di BCT/8P2003/009698
There is no connecti on betwden them so that the
second throttling disc 10 can be rotated within the
The devone trhrotnlmgwglsms 0 |siaeraas@ededgm§ii¢ iagipcent ioand & abutment with

the (TR ATDETSR g Bneeus§ qoacyBRbsthEd T, fEthatthé Second
throtﬂ[?ig;@% H D%aﬁ‘ﬁé rdtatefov@iAné Bevicel iusthg 85. Cﬂﬁé‘@@ﬁréé\@bndmg

e 17 foll ows the second throttllng di sc
throtileiageningsal 3d 3, éOaﬂabuop ReaMgues 2 ame d@\/th@éhmugg ifhscs 9, 10
gle or opening forms a part of

LS ce
formt%Baﬁn&m'é ?%e 'ngt ué?t The inlet 2 is arranged in the

area of the connecting sleeve 17. It conprises an
inlet sleeve 19 which flushes with the outside of the

Towaesis tbe inehi2i agoanectndoslieeys 17 folowh e sertt inneftingcdisq 10,
il e Bk Bb Blatg I nd 8 HEHE I el e or

operiifg férensca paraifithg cohrestinglduct\W. tTﬂnenntétQ is mnmgedng the area of
sl eeve 17, in the area of the inlet s

the guingichiga slesive Ag. ftcomprisaya inlglslesve |1§ mgh 1 usies with the
outsldgPSiiRE '?J‘e%féeed;ﬁl&ﬂ%edg? prﬁé&t%rlﬂﬁn tﬂ%ﬂfd??ﬁ'e@ﬁﬁ@'dﬁc@i V\Q@\Qts internal

e circu Irection 21, see ure
end.tTree thintisteeVieolS isngpabed with respeeidoithg devloedrumsir@ andhavith respect
connectij.n £§S| eev 17 as operating elenment 18 for the

to theGopPeFin §ﬁ1‘éﬁt1 5 is novably connected with a rotary

adj ustment device 11 at its side opposed to the
second throttling disc 10. The notion connection is
Withef fhectaruhecting slesypdiar, in H@ aiaggolabe inlet sieeve 18 eagvidiog slot 20 is

arrargGthauteg taf bayEsa Rl RTBRigiel fsnde ARfrbdfataly by 10 in

the dd@UfEINGEI difedtith 2DisveyFigdia/s] ofthe disvdeitodsing off tree connecting
rotary connection between the connecting sleeve 17 and

sleey@d7supporting 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 correspondi ng opening

The cbnhétetlr@tme@m ﬂﬂ@srdpmgat%g erélmeemtcft&foy tlaeljhrsttimiément 5is
device 11 is forme fixe

t
movalh . spEnsataevita pgiRge SONSLHER EREoRdd: il PRgosed fathe
secdndnt gL dist 76! TiHE FRATohEbrERchbN 1416ffE¢t8EYRa 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



and cannot be rotated or shifted. The rotary
attachnment is effected by stop pins 47 which can

W@ oimp/2Ees a hexagon socket and are screwed t hrPCIEP100#009698
devi ce housi ng WD 2004/ 0207%4 PCT/ EP2003/ 009698 9 15
fromthe outside. These pins 7 and the stop pins 51 do

15 fmm thﬂ ojitsiste. dhese pinsk 6 iENESpe mmMBIN LR ke sohargjedovara

corrbspariarenidr vl s bECEERBHARES cp T The i nteri or

of the device housing or with a separate stop, so that
it cannot be shifted in_ the | ongl tudi nal direction

Wittpigs emds, dbafixed isiaave 225isiis apuimpgkWita wrmmdm%f&p in the

o Beflols R 00 4 P 50 9 8 COSHRR Bt

the l&HQﬁ@dlhelf&rédti@@ 28 Aoiotamgasise i 2311$Jdﬁrangedi éthin tree fixsd sleeve
front end 34 of the rotar%msle er nore

22, éh't%lfh’ﬂm end 13145?*1@@9 Yo paaraé'nsysl 8Nk 1e i é%’%taphég'b’ fongected
with &ﬁ% ﬁp%(gﬁgg r| A hg éarf d{ﬂtgﬁ@% tﬁéglllié)rAtrtgéwleﬁd(?4 of the

arrange
rotad//sleéve 28, fusthatmore anplamdUlar:ﬂenge %etmiaﬂilamrwe@hngéotmjm&de is
wWth the |vo r?s

formbg i BBICH A1EIVG ERFTAROL DD DS 3 TAHEIS Spincleaiq is
arraﬂgr eg(?ﬁe 'eh g5 ot?ﬂbﬁ%tﬁﬁlhgfszﬁﬁhlé @Otlg%lét%tﬂwgbﬁﬁécted tthh the

ion rear end 35 of
pivot cesa¥. Theeotting spirshaid rojatably h@dmy the conngstienl with the pivot

bal 31 . d he . i Ng. spi 3
rest 38 by ¥ oot FRHEHET o) BRRRE Bt B BBl acine
reartelh% 34 6eiR rdfshy 3l 28 atRAringUsvidd 80 iheahgad.spi ndl e
. The rotat| ng spindle 30 and ball nut 32 forma

baII screw 32. The other end 38 of the rotating

A bR o ol e B B iR 0 bR
longﬂuﬁlﬁél directiore28opiner sieévey andl afsociotateot abvout tree rdteting spindle 30.
picted in Figure 1 for%?rgon&l ﬁatl on,  .The

Theé@ﬁ@ﬁ@@ﬁpml%ﬁot%@” gt [SEreW B3t | ng spindl e

30 can be effected directly or else by inserting one
or nore step-down gear units. Exanples of such _
The stlegr-ahal\B8 gé the notatirg spind 3Gisneorinected witb,a eov@spanding motor

of tribatvahnenss b R ot aeie 36 bR B BBfr o Blgd &l of sueh
mot&sI it %Len? aéﬁate%&nvmg&ém FSTSimplifatRiReT, TheGonneetibs of these
connected via studs Two insertion elements 29, 33

motcpnsoq/i&cthe fotating spisdielihean bagfiacied diseetit orglsg by inserting one or
more sg ' al!:kla nt 2 atrwﬁltg uf:')?érﬂ‘pal edf%h Kestéé’-o‘o'i}ﬁ] &Qérl urﬂfétar%]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 sleeve and fixed
sleeve comprise different inclinations in the longitudinal direction 28, the

corresponding slots being, for example, arranged in an X-shape.



The insertion elenents 29, 33 engage slot pairs 24, 25

and 26, 27 on opposite sides of the ball nut 31.
wWEb@us2@44 26 are formed in the rotary sl eeve PGI/ARPN03/009698

slots 25, 27 are fornmed inodthe fixed sl eeve 22,

respectively. The slots of rotary sleeve and fixed

sl eeve conprise different inclinations in the

In F.lg@?%'gf 32'32?@3' rEﬁ.tn'eQF ﬁrgjé:t Lllrﬁ O” @/ﬁbnﬂ% ng@?t%on goes through
the ARG ﬁl % a@ tn%’fﬁ'ﬂ tﬁ??ﬂf&é@@ﬁé&fenﬂ@fﬂq@tﬁt&ﬂé% nirfy 12, 13, 40, 41

Sec Figure 1 is s
can bedisiearin potfs thrbttimgytiscs Be 10hTloe ttfhr@tthn@ﬁllﬁﬂs %, 105@’ & H&O see the

descgrgﬁloggtg gggprp,:} gg{tptngﬁ%&{qoqte%e {R/ﬁ@gh@% ctu(% codl‘r%spé%dlng
comFBﬁ%ﬂtt Béamng.&?a.s% 1418; SdrthecBh§®lsaR 17‘&esﬁ§§tﬁfél3ptby0@ﬁumber

gure 1, stationarily connécted
of pines%ecti ve corresponding conponent, see fixation disc
14 or connecting sleeve 17, respectively, by a nunber
of pins 39. In the respective disc plane, the throttle

In th%%@b@&ﬁ/eadnsc 9rern@n gedtHrottiehsbenimgs afe afengsd rmmt areg of the
shown enbodi ment 1n Figure 2,

conm@mgl@ct ﬁhbr@eaﬁr@wmgmbpﬁmerﬂn i Figerd ager fzampks ithere are two

ool B 2 B e BB g e A asR o ke

opetiRgetBl 81 apeTd s@sorentpsttlitg disc 10p€her1llgr0$tter bpeﬂmgg comprlse an
growng in the circunferential

opemppgistrigae g grawing irytoe %rﬁ&nﬁ@r@éﬁ@li PH%HQW ﬁ 'MF@@SQ'OH of the
h
first fd S2AONE Bl @UIes, 1 ghapﬁ T ﬁﬂg@@pﬁegg@gggggec&s&mgs of the
varislicdisds de not esedap,| so ﬁﬁag maecmnectmgodmﬂ dantobabatent f or
throttling discs with another design of throttle
openi ngs is shown. They are essentially drop-shaped

In F@Uﬂje §x5 @BEoRPRRIDOFRERL for *tﬁk‘ottﬁﬁ? dPddsOMitA Bh6tHer dlesign of throttle
irection 21, see Figure 2 his case, too, the

opempgaumgﬁmm FHay are esgentinty drop-gaapes agd extend approximately in

e SHLGHE ARl 27 24! g ARG oo Bring e

gettlﬁﬁ%'rfg%dln bhacirttimedrehigisdireatienposi ti on of the
throttling discs 9, 10 relative one to another, there

is no overlap of the throttle openings of the vari ous
runhe Siang o VR o SRS i i SORIF SN, R b8 nurec
that ifhat kebsbbdhé positivh of tee thwotliimgdisos thd 0 relative one 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 to 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



invention is described with reference to the Figures.
If arevolution is transmtted to the rotating spindle
wW@oobp2008€ or several non-depicted drive not oPGT/BP20051609698
drive neans 8, the ball nutt131l noves in the
ongi tudinal direction 28 of th and al so
23, biihe GS OGR! e MssTUR ﬁ'&”lﬁﬂtﬁéf@gs eglafSyp thpdxed sleeve, the
n
rota§¥ %%%9%%3@%@&%@?, Xe @cg‘l\lglbgg‘%ﬁé %t%%S%%gé?r% ngr%tlated the
suppbsimgTireg 29 ,steﬂ@nahls/occmmga@m theeetol andsthedcorz@ctingtsteeve 17 as

t I 0784 CI/ . EP2003/ 009698, ., 11
opergir SefahARal BT olle et § SHtDnEHs, e, Hereld are also
rotafe®Bud fb ﬂw‘éestéhdff%%/%ﬁﬁéénoﬁ #eh thesBEYNG 'trﬁ@‘ktﬁ’ng §i|sc 10, the

correspondi ngl ated. \WWen the rotary sleeve 23 is
rotation &f &g comrmctmmm\ta hg lsiralgsmﬁt%itaeremaThusyesults in a relative

i SRR Pheci eon R b cisc R berl ot BraiEfiec . Bicn s
statfohitiy0aIRaided PARBRRIRE rﬁdm:@g a538yemabiAY of S Akatbn @Y 14. When

he stationary connection with the second
the tvm mr@tthmggd@pg& 10 are retated relelivntopne Recthehnibere algo is a

rotafug FEyer o fje £ AR OB s A dcband i 4f Fothes il @epgpective

throtthveg tlises ThistreRitiveimetich rssults inval diffefet oveagp ontrd fhyottle
arranged in the device housing 15 by nmeans of the

Opeﬂmﬁafh%ﬂVQﬂ%Pcbqlﬂg bhupen ZREO @Wﬁﬁ & mAYMYMVgIug whichgs esgentially

achiBB i it ife Rl ferifae BRERAraRint thefifio 8% pyrn
comstterTﬁererWd thencortmeectiegpiet dvean bé claseli orgpdined. betieen the
., relative resul.ts in a different overl of he .
inled R0 e oBsich thg e pBeRiag ifise GstasoonarsHo thAnaximal
overdap BUIfAEELY MeUBrolle Dpehihgassential Iy achi eved 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 nmaxi mal opening surface

corresponding to the maximal overlap surface of the

throttl e openi ngs. WD 2004/ 020784 PCT/ EP2003/ 009698

12 THROTTLE DEVICE CLAIMS 1. Throttle device (1)

with a device housing. (15) conprising an inlet (2)

and an




outlet (3) and with a throttle elenent (5) arranged in
a connecting duct (4) connecting the inlet (2) and

w0 b@4po2ii7BL£t (3), said throttle el ement conpri SPOYEPZN3/009698
| east 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 el enent

(5) is determned, at least the first throttle

conmponent (6) being AHRQETKEJINMKdIted with a drive

means (8) for an adjustnent relative to the second

throttle conponent (7), ch@rAf8ri zed in that the

throttle conponents (6, 7) are throttling di scs (9,

10) to be rotated relative to one another, | east

hine dhrefiectevine (19 withvadpyicedinusing( Ev)ACpmmlsarm anynlet (2) and an

? ﬂ{euﬁaﬂ%{]{m 2 C?g%lilﬁ o(t@é ff%é? lﬂo(%%%ﬂgga n‘ %l)cggg‘l{gﬁﬁngfduct (4)

t hr otdphReSffNMHbN(et £2) drid thEDoutfslt)(3J, f‘sélthrfrbit@Felemfent comprlsmg
whi ch determ nes the opening sur face dependi n

r el atat laaspdwo throtle eemperenti (6t 1) inbe @ﬁb@&({ 2 ati\Ga o one another

Throttle dev

T ol Lo R Rt o Eh U b Aeni R ASbE of R'rirBite
to t keerflemi @& @agt@rmme(dl@l Jeadt tﬁ'élﬂmtthretttbammponent (6) being
according to'claim1 or char act erl zed

fi r stactively sonneaigdawise a(ObsyvefrB?ﬁﬁS B)ieF ?ncﬁdq lﬂfﬁ@ent rdlStive to the

t
pongoRd ftdfils Sohpthont (7), cifdialordy efea%tﬂéﬁ*%‘* 1he throttle.
of t lenporents (& 7)laae throttihgdiscsdPi 28)ta e eratﬁd relative to one
fixati di 14) is.in, t.i
| naarArothdm ablebone of wBidheios toYatdy caShERe wittva ratery
out | eatdl[]ds%ﬁ'llenﬁ PEVlEbr ($1) 6ﬂh@tc¥rlv‘eﬁﬁegh§ ¢8) %lacﬁ%lf 'ﬂ% throttling discs
stationari I xed 'to the fixation disc
Thr ot(8) 130)demmpelsmgcairleaﬂgana)tmmlecﬁpamm T%d@d |4ﬁ')g41 ) the overlap

comprd YT AR Bl e gperirid pritS¥e rebBhuE i} i 5o positon
2004/ R4 & ol g@gg@g/ 9698 13 a part of the

connecting duct (4). hrottle device according to
one of the preceding clalns characterized in that

s he hel Bt Rvids a83RaRdaE AN denaftictolte & in tRat the first

throttling disc (9) is fixed 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
throttle opening (12, 40).

4, Throttle device according to one of the preceding claims, characterized in
that a fixation disc (14) is in particular 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).

S. Throttle device according to one of the preceding claims, characterized in

that the fixation disc (14) comprises an essentially centric hole (16) forming



7. Throttle device according to one of the preceding
clains, characterized in that the second rotating

wao booatoed78g di sc (10) is arranged directly adj BCERP2008009698
the first throttling disc (19) and is a part of the

connectin uct | east one throttle
openlan%a éﬂ‘ 4‘1‘3’4"‘3@“”3@:&8?& 4le devi ce according to one

of the preceding clains, characterized in that the
rotary adjustnent device (11) is novably connected
&i t h Thnettlessvicadactording|to wedifdbe pregeding claimsnabaraatigrized in

o1 cmihat (&GS (A5 BbRled F B LEHUB OL° doct ()

and being inserted in the device housing (15). 9.

Throttl e device according to one of the precedi ng
Tl ai Mroitiegleyiceaccosdingrio aneaf thﬂ@re@@@ﬂg clgimsscharagtgrized in

5 PTAEHBE LTI 4 rgef ey st o

cl ai e fiedtatiretieg dised9) andtidatpdrhef ihel c&inr(e&)lngdnmfﬁs)aﬂth at
an inlet sleeve (19) pr o(J ecting into the connecting

duct l¢apt onertbrjie 2rgaingi(Ag. 41bt (20) in the connecting
sleeve (17). 11. Throttle device according to one of

the preceding clains, characterized in that the

gui dimhgoitibatevi@dacasdiag!tto aneyofdke @reseding clamsacharaactérized in

180 in th i . di ti 1 f th .
conndbat the rofarkadiysiment aavicsi] £ sl BowaTy orhetbfarin the
to onrg8fg w—gnﬁrgga%@' (78) Gibed E&ﬂnééilf’i‘fgaéléé\?é ted asrbpéraﬁﬁg

the rotary adj nment’ device (1 formed by a fixed
sl eeeternned) (18) o the thedtieielement tﬂiefodnmg(aapatiwértmggccgﬂ@ctlng

her et bt e kb oo S B st B,

connected on the one hand with the connectl ng sl eeve
(17) and on the other hand with the drive WD
2004/Throttle devTe &e0dingdo spesf the m@@@@ng @jalmﬁscharacterlzed in

Thro f
ol =i ipaf BRI PR Ia T R 4185 St ind uBpPEERRE By (17
(22) and rot ary sl eeve (23) at | east one sI ot (24,
, is fornme slot}s1 ri.sing.variou
1Qm| ,T,ﬁug@qtlgﬁj@wqe agrording to one of the preceding cfaims, 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 sleeve (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



| ongi tudi nal direction (28) of the sleeve and

over |l apping at least for receiving an insertion
web@aoni7s{ 29), which is novabl e by the drive nREIEP2003/009698

(8). 14. Throttle device ad¢ording to one of the

precedi ng clains, characterized in that the insertion

el ememan2@). proj ects essentially radially to the

outside froma rotating spindle (30) or a nut (31) of

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

ide ares@E gice @édﬁdmgh@b@@tcﬂfthé eetading b@mtsheharactenzed in
rotating spindle (30) and nut (31) form a bal

(32) thabin eantvlixadesierve 622) &nsbiotRiipleevei?s) ot lqasﬁé one slot (24,

Cpi ndre 20a8! e dBrmfiihd SoS chBbalshe LR B Rine
r ot am@wdlrmvdlr@atrm(z&e)fm 8ldeyesdnd omwapb?ng §hre@tst for
devi ce according to one of the preceding c

char &egeivingen ingertiopzalemeat (28) Whigh I(smvecbé% byeheslivg means
al ongot he rotating spindle (30) and rotated

t her out. 18. Throttle device according to one of

the preceding clainms, characterized in that two

nsertion el ement 29, 33 roj ect out, 'd fro
4Ibda|s| Tﬁh@ttl(&gjgwcee%éc@(ﬁ@ngtpy)ng&jg]gptpéeg Y @g‘;g ains Eh?raé:ﬁanzed in

S5t oS RERNEER ) BOREFSS Bl a Bio o

(22) froh®a rotativgtdpindle (BOkoraa oot (B Hpfteosaraw (8R).t he
precedi ng clains, characterized in that the insertion
el enment (29 33) is detachably nounted at the ball nut

‘Sr’%l) ThASHE YA 2R diRg k6 %B%W&h@%?@@@dmé@%s characterized in

rott e device accordlng to one t he recedln
cl ai tisat iieanotatingr spirdei(30) andnut (%1 )rf@trarq/bail srew @Zﬁs)

is rotatably nounted in the device housing (15) at
both its ends (34, 35). 21. Throttle device according

i® ormr@tfcletdway@@wﬂdmg t@bﬁﬂerm’ thelpreesding ickbtis] chatduterized in
the rotary sl eeve (23) nprises an annul ar fl ange
( 36) thakiihg nojating spindle (30) iIs mounted in the device housing (15)

rotatably, but cannot be axially shifted.

17. Throttle device according to 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 to 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 rotary sleeve (23) and fixed sleeve
(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).



projecting to the inside at its end (34) facing the
operating elenent (17), one end (37) of the rotating

wa@ pioadbes{ 30) being rotatably nmounted in the BEOTEPZ03/009698
flange. 22. Throttle devicdSaccording to one of the

precedi ng clainms, characterized in
2r offhrotHg device aacordiog tp onercithe @mq@ﬂg; shw@a ehasgatarized in

par « HEaF B Bl iaBaRo0 B BEBREREsgintne HBl g housing (19)

devi gepafies ehdg (30 38)e of the preceding clains,
characterized in that at |east one throttling d| sc

(9, 10) conprises a nunber of throttle openings (12,
%ﬂﬁ ' Oﬁ?\rotﬁé)de@ creaé'&%‘?dlgp tb etk y{é@e éf‘allﬂlsa@ﬁaraaenzed in

evi ce accor to one reced |ng

cl ai gisat mbabm@ewzsmcomasesm araadanflariye (38) dadially
t he same shape and/or the [

sa i.ze of throttle
openPrYscingto the ingige atitp %}0@@&3 faige dhs APerRting element (17),
thro Ty bel a® ted in th
accotrohl néggjt@@%gto rc%t%@gp?@gglgl @O?'b r%r‘?ﬁ%(t fy mounted in the
char aghelarfladgen that the throttl e openl ng (12, 13,
40, 41) is formed in a circunferential direction (21)
of the throttling disc (9, 10) wth a grow ng opening

ST T afgottie Hevice according to one of the preceding claims, characterized in
that each throttling disc (9, 10) is stationarily connected with its respectively

associated compbnent (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 throttle

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 and/or the same size of
throttie 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 (9, 10) with a growing opening surface
(42).



