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Description The invention refers to a | ocking device

wWorolsoadesng an exchangeabl e unit in an insertp@fEp2004/011426
openi ng of an associ ated housing, particularly in the
maritime extraction of mneral oil or mneral gas,
conprising |ocking el enents adjustable between an

i nsertion position and a | ocking position, wherein in

the insertion positiopgdlaNgbDEWER be inserted into
the insertion opening and is |ocked in the | ocking

position wwthin the insertion opening and/or relative
to the housing. Locking devices of this kind serve for
the sinple assenbly and di sassenbly of the respective
unit for instance to repDeswiptions unit by another unit
on the spot. Units of this type are for instance
tubes, valve units, throttle units or other actuator
units, which are inserted on the spot into the
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a locking position. In the insertion position of the
.ocki ng el nts, the |ockin el enents are
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and subsequently fixed by means of the locking device.

A locking device is for instance known from practice, in which respective locking
elements are adjustably arranged in an actuator unit between an insertion position
and a locking position. In the insertion position of the locking elements, the locking
elements are substantially retracted inio the actuator unit and do not project over the
circumferential surface of the actuator unit. If the actuator unit is inserted into the
housing, the respective fixing is impleménted by pivoting out the locking elements in
their locking position. The insertion opening comprises in this connection respective

‘recesses into which the locking elements particularly pivot with free ends and thereby

‘effect afixing of the actuator unit in the housing.




Such a | ocking device operates fully satisfactorily
Wth respect to the insertion and | ocking of the
We3@ensa9ve unit in the housing. However, the pewep2004/011426
constructive effort of the sarrangenment of the | ocking
el ements and their operation is relatively high and
requi res very specific constructional nodifications of
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g device conprising the features of claiml.
Accordlng to the invention, the locking elenents are
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housiAgt he circunferential direction. The insertion of
the unit is inplenented in the insertion position of
the thread segnents, wherein the thread segnents are
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other at a gap. If the unit is sufficiently far inserted into the insertion opening, a torsion

“of the respective thread segments relative to one another takes place so that these

segments are in threaded engagement in their locking position.

By forming the locking elements as thread segments, a pivoting of respective locking
 elements is not required and particularly no arrangement and movability of such
“locking elements on or relative to the unit. Thus, the unit may have a simpler structure .

and may not reveal the above-mentioned disadvantages.



3 The formation of the |ocking elenents as thread
segnents also |leads to the fact that these thread
VeRgwens®3si nply press the unit into the insertpic@fp004/011426
opening by a tw sting betv\gen the insertion position

and the | ocking position to i nprove sealing. The
respective thread segnents can easily be manufactured
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t he possi ity exists to formthe thread segnents and
the respective insertion gaps in the circunferenti al
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three di fferent alignment positions of the unit exist
they are insertable into the insertion
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l'ocking position t
the construction and possibly also the insertion of the unit, the thread segments may

be equally long and/or equally spaced apart in the circumferential direction.

. In an embodiment, a segment row may comprise three thread segments and three
insertion gaps each. These are all equally long and extend over a circumferential
angle of 60°. Thus, principally three different alignment positions of the unit exist in

'which they are insertable into the insertion opening. Subsequently an only slight

| twisting of the thread segments relative 1o one another in their locking position takes

place to fix the unit within the insertion opening and relative to the housing.



("

place to fix the unit wthin the insertion opening and
relative to the housing. WO 2006/ 039937
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strain the unit during tw sging of the thread segnents
between the insertion position and the | ocking
position and in order not to have to handle these
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insertion opening is fornmed by a housing opening and
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. actuator unit can be used as a unit with an actuator end and a drive end formed with

‘relatively enlarged dimensions. In order to be able to receive such an actuator unit in

a simple manner, an annular surface can be formed between the housing opening
and the inner opening, said annular surface exiending substantially radially outwardly.

Thus, the housing opening has smaller dimensions than the inner opening and the

actuator unit is inserted into the different openings with its respective portions.

- Since the actual control unit of the actuator means is arranged in the actuator end,

which is inserted into the housing opening and a respective sealing is required in this
area, sealing elements for sealing between the inner opening wall and the
circumnferential surface of the actuator unit may be arranged at least within the

housing opening. -



Since the actual control unit of the actuator neans is
arranged in the actuator end, which is inserted into
Waeookossesng opening and a respective seal ing ipgT/EP2004/011426
required in this area, seaking elenents for sealing
bet ween the inner opening wall and the
circunferential surface of the actuator unit may be
arranged at |east within the housing opening. WO
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alignment means for the aligned msernon of the unit into the housing opening.

. A simple embodiment for such an alignment means may be that the alignment means

is formed as an alignment groove into which a guide projection ouhNardIy projecting

from the unit can be inserted and which is subsequently guided.

In order to improve in this connection the allocation of alignment groove and guide
projection when inserting the unit, the alignment groove and/or the guide projection
may comprise insertion aiding surfaces running towards each other obliquely in the

~ insertion direction. Thus, a somewhat more precise allocation of unit and housing is

possible, which is automatically improved by the insertion aiding surfaces and which

-is subsequently maintained by the engagement of the guide projection and the

~ alignment groove.



In order to inprove in this connection the allocation
of alignnment groove and guide projection when
wWomems39987 t he unit, the alignment groove and/ Gt Ro04/011426
gui de projection nay conprgse insertion aiding
surfaces running towards each other obliquely in the
insertion direction. Thus, a sonewhat nore precise
all ocation of unit and housing is possible, which is
Th@bléé%lmﬁtj/ @Rlsteytol r'EFEHté"l'H:édropclf bRevd 'B?‘i:‘frbbtoéht@l é’x‘nd%ement ﬁnd to
surfaces and which 1Is su sequen mal nt al n
therehy Ayt iy Imkmgwelegwntﬁebqiwemﬂta meran@l pokigon ang cyirmm&ng
o] 4 0
posﬂfoﬂ Yrbo ?ﬁgﬁ&%{g§§$€é rg ft;% ?%%Qa/y%}%eﬁé Sr'\dq8 %ltaneously
snmdin‘y etstrotauom:ra drigageapnbpenableticom theoetsidet fos strembtebqontrolled

| ocking, el enent s b n the insertio i tion
vehifi 61 Bl oG Rt (e Sraene race assianad ety ofY
strain the rotary sl eeve and to si mul t aneousl y
fy its rotation, a drive nmeans operable fromthe
Mgt %@ eterl dhatdhe @eviblliy Al BY1Fi6 40 OpEIRe PecThR FwoMaRss n a
remofe oA of 2k Y lrER s B, SHRIIES LA, RAlialy,
predsnadeallyt@r ale@drieally. such a drive nmeans in a
renot e-controll ed manner, wherein this neans is
operated for instance hydraulically, pneunatical ly or
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tme%ﬁ IroIIed and nonitored, may for instance be a
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worm gear, which nay be formed as a cylinder worm

gear, ‘FR’ ear or also as a double envel opi ng worm
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in order to prevent the unit from possibly being unlocked automatically at least

partially, the drive means can be formed in a self-inhibiting manner.

in order to safely displace the unit into a respective sealing seat within the housing
when adjusting the locking elements between the insertion. position and the locking
position, at least one thread segment may extend in a bevelled manner in the

| ‘direction towards the housing. The bevel may for instance be between 10°and 30°
and preferably between 15 and 20°. Such a bevel is sufficient to bring the unit into
contact with the respective sealing element when twisting the rotary sleeve.

In order not to have to release the entire flange housing from the housing for the
purpose of a maintenance, the rotary sleeve and/or the outer housing portion may be
exchangeable with the drive means. That means that the outer housing portion with




position, at |east one thread segnent may extend in a
bevel l ed manner in the direction towards the housing.
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preferably between 15 and 2. Such a bevel is

sufficient to bring the unit into contact with the
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nmeans. That means that the outer housing portion with
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sgect ve nmeans to | ock such a tubular unit and
unit may also be substantially tubular, wherein the locking means may also be

attached in the area of a pipeline at respective means to lock such a tubular unit and

to possibly afso hold it.

Advantageous embodiments of the invention are explained closer by means of the

Figures enclosed in the drawing.

‘Figure 1 shows a longitudinal section through a first embodiment of a locking device

at a housing for locking a unit in the housing;

Figure 2 shows a longitudinal section analogue to Flgure 1 through a second

-embodiment with a unit formed as an actuator unit;



to possibly also hold it. Advantageous enbodi nents of
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au ct ua
Flngﬁ c hargpﬁlgﬂr % ahgﬁms}]ﬁgontgé uglgp cngihrgug}b aég{:ljl%gg\p%eeq%r locking
a uPi2 afd eetub@ir Uit iARCoBINganged on the bottom of the
sea and which serves for extracting mneral oil or
gas. The housing nay be an integrated part of the

Such "=8fouing 4 @}‘oer Sér?éﬁ@% ¥alRR #d ah@ristiens@Rce -ﬁ'ﬂ%nged on
act uat or usual |y serves for controlling a
the boigpm ef then sfgrand which serves herr edtractiag mingialr @h or qa$eThe housmg
|
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V\/nl ch varies the fl ow surface betvveen an |nI et 45 and
the f|

| et 6of t he ont r ol id .
o ARl 4o Gy 5P Wi eflhia 87 bochL st it mineral
gas,iwipreinehé adtuasorainitrd M&)wmamhmmeanmedmm URit Borhpeses for
mstanceuaaFo?ary lfhrottle element 44, which varies the flow surface between an inlet
45 and an outlet 46 of the housing 4 to control the fluid flow. The rotation of the

throttie element 44 is implemented by a drive means arranged within the actuator unit

2. This means is particularly formed as an electric drive means, which comprises at
“least one electric actuator motor, a respective drive unit and usually a thread drive

~ with a spindie and spindle nut.

- The unit 2 in Figure 1 and 2 is already fully inserted into a respective insertion

opening 3 of the housing 4 and locked there by means of the locking device 1. The

insertion opening 3 comprises a housing opening 16 and an inner opening 17 of a

| ﬂange housing 15. The housing opening 16 extends in the longitudinal direction of the
- housing 4, and the inlet 45 opens into this housing, see Figure 2, and the outlet 46 is

.' arranged in the extension of the opening. A substantially radially outwardly extending



2. This nmeans is particularly formed as an electric

drive nmeans, which conprises at |east one electric

Ve@ easaman93Tot or, a respective drive unit and usiggiEPioR/ 011426
thread drive with a spindl @ and spindle nut. The unit

2 in Figure 1 and 2 is already fully inserted into a
respective insertion ndﬁem ng 3 of the housing 4 and

annu ke 1hisfarmpgd hatweendne haESING EREMEY d6\@nddhe nepgpening 17.
Thid BS&UIA %a@@%ké&%&e&?ﬂﬂd@?%x @ﬁéh'gje L%ﬁ@n'lg‘gv% RAfls
ge sin

an I nner opening 17 o The
parthefiike lagkingealevieg 1.6 extends in the | ongitudinal

direction of the housing 4, and the inlet 45 opens

into this housing, see Figure 2, and the outlet 46 is

Thedlangadwdsing 15he dekdchalsly cattacied laEthepenn'almmg Hbusmg 4 (Figure 2)
exte

or PRl B e aiss a1y I et Interigh e &b Lsniabed exjegor

houbiag BRAIdREL MeBN THE fhoh@ih? ipdgtioRBeé BEnideterNG driteandii&@! wherein
opening 17. This annular surface is restricted

 an A SEOTCRYORININg PR iniorRed Bieipensa froeat of 8rleRger pdeg of the
:nné?fhohgﬁgb%ﬁ}&'n@? Sy g‘fr%ele d'&8nd bRGHES theg%!r tH: éltﬁel' ﬁousmg

detachably attached at the renaining housing 4 (Figure
port@ﬁ 28 rThpdpnerdfousing peuiicsi agcompasdesh e |anerL0|®tmameml7 and is set

{
ontc, g B 3r Ao HEHABBRE £ttt ATPLRY SRR B Gfmed
betwdeer the innearand nines oater mgallagtpodmamTJm g826fth|s drouke dpace a rotary
bet d n L-1eg of the jnner .
slecils 15 m g Bisid Homea%s Sha WTOREE! RGeS s heromn plgdial
and @fxial BeamgseThE estahngeePEShPYsedt ndiber 3t Akieal Gegineets 10 as
portion enconpasses the inner opening 17 and is set

ook e BANS el HF TEEEES Wr1apE thib MSnEPenng 16rEesadhread
segrRBAtd! rbictPRGR t19¢H sbGmEY 5}?691 g)ﬁé e ekl s ﬂﬁéa@%@gh@ﬁts 10

out er hou3|ng portion 2 In this annul ar spaCe
are aganged indiveseamest rawvsi vcwdbgngaeanesnﬂchw Hueddk seghents 10

on tipeeeﬁﬂepgld@%?ﬁ% géyét%r LH‘? 2]c ?ﬁé@e nﬁ{n?é?l't?hre 404 %h@%d in two

bear

respebtl\@anb\nfs&grmgmnﬂsmasm.l OCkI ng el enent s 7 on its inner
side 14 facing the inner opening 17. These thread
segnents project fromthe segnment opening 26. The

The difepstt tseg@mehh fad1 £ egn@Rtibd@nti@yeariingdd 3@ thd dirdunierential
dlreqlgggnmtr@@\@%nllr}sert}ozn 823 8e|Q on%gd rbee?vegecnt é&?gimtngrtﬁ?e%d segments
10. The insertion gaps and the thread segments extend across identical lengths in the
circumferential direction. The relative arrangement of the different thread segments
10 shown in Figure 1 and 2 corresponds to their locking position in which the different
thread segments are in engagement in. a manner that the unit 2 is locked in the
“housing 4 with the flange housing 15 and according to Figure 2 is arranged in a
sealed manner particularly between the opening wall 22 of the housing opening 16
- and the circumferential surface 23 of the actuator unit 2 by the respective sealing

' element 19, 20, 21.

- By twisting the rotary sleeve 13 by means of a respective drive means 37, the
different thread segments of the segment rows 11, 12 are twistable relative to one
-another to such an extent that the thread segments 10 of the rotary sleeve 13 are



on the outer side of the actuator unit 2. These

segnents are also arranged in two respective rows of
wegmens®s1il, 12. The different segnent rows 1lpethee2866611426
substantially arranged in tfge circunferential

direction 9, wherein an insertion gap 8 is forned

bet ween ad&nm ning thread segnents 10. The insertion

arrgged 3} fyoamie the ireard segnemts <10l e unih2agd dn thie mspeign
poﬁttﬁiﬁg%ﬁ‘é de Fifife Lbf fh‘é%?era%rgé entl i@ 1&"12 &8 either be
rel ative arrangenent of the different t ad segnents
insarteds g e Iﬁsqﬁlcyumemngmdit paie be relsgaieditherefranhei r
| ocking position in which the different thread
segnents are in engagenent in a manner that the unit 2

The driveomkeans BN absuriatéo trsthegothryslebvé Bao ftheaziJmimbctheﬂeog isfermed
In a

d di to, Fi 2.1
as & 38BN Rikad o 4iE aoimibe Rt i ove 295A B Putste
toothiPigs4 N fopesd Mt nléute BEIELUTEreftilCiMhes e tHedotaii kfe0e 183said
of the actuator unit 2 by the respective sealing

oute) teptHng heing zodﬂ\@lcons9cttqm with adgesnestivowar. alsesoe Figyre 3.
by neans of a respective drive neans 37, the
different thread segnments of the segnent rows 11, 12
Theavasiopaityeath segmentst i0@ay exiend in anobligire mansefch the direction

oGP sl 16 BT B

arranged at a gap to the thread segnents 10 of the

upit 2. and in thi |nsert ositi al sp see , .
in offé i 80BN o predit TFRLRD SR Ral Hiseihh GhetinosS e inserting
the @hk hethe isseridns@ifdclbn i3Rtpdtthe threse %égrﬁ@n@pﬁﬁﬂnﬁﬂe fsetion

can be retracted therefrom The drive neans 37

posifign e fher IBRST FUSIRg Rasian 27 HRs apalignment Means,28 in thg form of an
allgrﬁrh@ﬁle@%o'lres efd@ﬁc’i‘iﬁ? in e |ﬁse$r%rf dlr&gioﬁ'éé %%otéyeeﬁgu@ré Y&ith this

ormof a wormdrive . An ot
allgrﬂragiﬁtmrﬁgvma guiglefspigsiipr A1 aaﬂ!@!b'tmmectlmg:gw@r@mfmm the unit 2
dunﬁ%ﬁrfs@ﬁﬁmocg thd it Qtlr%}l{hesln%swa %eni?mg gis ﬁ%ﬁégéd LRgLI ng
being In i've connection a réspécti Worm® al so
submeﬁilyggmde&alon@hhe\ahgnmelst grbomﬁb.segrrents 10 may
extend in an oblique manner in the direction towards
the housing 4 according to an enbodi nent according to

Thetdngnmemegrbbmas Wl a&aies gm@ecﬁ%}ad:trbnacdiﬁ@ﬁes@w filelr el if&ding

of d insertion openi 3 when inserti
the housmg A msertsr(])n alcrilmg surfaces 33, 34 agnd 35, 26 obhquely ruan?ng towards

each other also see Figure 3.

~ Figure 3 shows a cut along line 1it - 1t of Figure 2. In this Figure the alignment
- grooves 30 with respective insertion aiding surfaces 33, 34 can be seen, which serve

for accommodation and for the subsequent guiding of the guiding projection 31, see

Figures 1 and 2. In this case, two respective alignment grooves and guide projections

are arranged.

. The thread segments 10 on the inner side of the rotary sleeve 13 are arranged such

that they extend across a central angle of approximately 60° and the insertion gaps 8

formed between adjoining thread segments 10 also extend across a central angle of

approximately 60°. This analogously applies to the thread segments 10 of a further



the unit in the insertion direction 32 and the thread
segnents 10 in the insertion position 5, the inner

W o@sespepor tion 27 has an alignment nmeans 29 igeidiBoo4/e11426
formof an alignnment groowq extending in the

insertion direction 32, also see Figure 3. Wth this

al i gnnment groove a guide projection 31 radially

rowHf SEEEENBOIRISERF S tFpaschseaiRenini 10 of thegiamsrey saeag@nﬁ bhand
12 @ﬁtnb%téiaébf the ﬂtﬁhtt)hﬁndé‘ss?e;q:ig&eep%d?.i 3 is engaged

and is subsequently guid ng the gnment groove
30. The alignment groove as well as the guide

It is%ﬂsfanﬁégr %%H 1§ HRrL SEn QY Jﬂﬁétfnggﬂgg%gﬁﬁ%g%g *g@er}%gﬁécrﬁge

Ion aiJl Ag sur aces
threaB|segonehis tQoninsgribowaps$ are asistabichbetwebs ansaserforg position 5

e YRR VS S b S bk e S 5 e

rotaeSRECANY Rotar)y SPEdvieors witttlh ResgRdfiferb@®r Bdthikd s6ABs st this
seen, which serve for accommodati on and for the

tW'SgrﬂQ)sequent gui di ng of the guiding projection 31, see
' Figures 1 and 2. In this case, two respective

al i gnnent grooves and gui de projections are arranged.
TheTpiary ahalhdo @e@mmesi tremswerselygoitinen longitdiral aixis ¢ighe ootary

s S G MR 6005010 0 B o PR ) S

for eg@pgeraentf drarmindﬂetomtrnlfaidyemme rtgoit drfead dvegoethiedikéGn order to

ana By M8 et 00 S8 BNt en i Re eStantts rfgéégs?@%%*iow
betvenahé ideiiin YitRPOMDBBI8dkin I odHRADD 4 Byl g thd rb@\l‘\{/ shaft

of segnments or also for the thread segmsnts 1
40 angfRe gpsacilebMoEM11 and 12 on the outsi de of the
actuator unit 2, see Figures 1 and 2. It is also
indicated in Figure 3 that by twisting the rotary
In the| esetaslinmentt morfg@@aﬂgw 3 ther dringe wegne AT & dubstantially

e85 Y BEE Ryt St o VSR 3

overdbisdicssinggpantiort. ot ary shaft 40, wormon the rotary
shaft and rotary sleeve 13 with a respective outer
toothing serves for this twsting. The rotary shaft

In thé(émtﬂ)d&ﬁérﬁlmdrdnﬁg’tlﬁs FiguRed Yhet @rivieNBiehrNgT tsUglrdiRjeddUbstantially
OUtS[de of %e outer hgusmg portion 28 and comprises a drive housing portion 47 of

its own.

Except for the other drive means, the separate drive housing and a slightly modified
rotary sleeve 13, the embodiments according to Figure 1to 4 correspond to each

other, and reference is made to the description with respect to Figures 1to 3.

Contrary to the above-mentioned embodiment, a spur gear with an outer toothing is
- arranged on the rotary shaft 40 in the embodiment according to Figure 4. This spur
gear engages an opening in the outer housing portion 28 and is in engagement with

~the outer toothing 43 of the rotary sleeve.



sl eeve and provided with an operating adapter 42 on

one side. This adapter serves for engagenent of a
wenwwse3wentrol | ed vehicle, tool or for a diverpdairdbfioitaze
like in order to analogously tw st the rotary sleeve

13 and thus the respective thread segnents 10 between
the insertion position and the | ocking

osition 5, 6
Thegrrangesiant gf theereseedivg thiiead segmenigntp @mfgms@'@amame@eans 29
and’!ﬁé %mhﬁlﬁgh@aﬁff@cp di ﬂﬁﬂécl@@&&ﬁﬂe‘"&& & thb %ﬁ%né 4 &ﬁ"respond to

drive neans 37 I1s substantially 1ntegrated i
thogg efdhe fiesh simtpdiaenti on 28 and fornms a portion out vvardl y

projecting over this housing portion. In the

enbodi ment according to Figure 4 the drive neans 37 is
Thedunctiogeaf tse beokangt devideyaccordirgj ethe finviehtoro willenovin besiesgribed by

ortfl onF28 and conprises a drive housing portion 47 of
meqnsof i gi%(%sept for the other drive neans, the

separate drive housing and a slightly modi fied rot ary

sl eeve 13, the enbodi nents according to Figure 1 to 4

In thecase0i dhrgad Segments M Alefotary steeve fidrasdut Zintag insegion

postibg Sdﬁféclﬁﬁlpltn'ag rﬂ)e"lhsleh‘teﬁ‘?ﬁtﬁ%é résg:eanﬂaufngérn&n to%e?f ing 3 by means
Contrary to the above-nenti on %

of ag@@ﬂtanmrﬁmb\ed yehigle erdbe likadh reativaralignigent @frurtﬁh%andatraegtlon
Opeﬁllagffal arfbohélﬂsn{ & i€ Hashasak trﬂéﬁ@ﬁ] fHeh% gﬁg\ﬁ}eg &%gf&ﬁglg 'S

ages 'an openi n
desq:rduet:ll ahmvﬂSIfaimjumwnmmeerm:Igmtwnhb imgetriion bixenilogy Bao such an extent

et e el oS S e A RS o oy
sleewespaﬁbpmtsbnhrcﬂmb SRGNEH 37 tbﬂeﬁﬁﬁlcb e thiak lagBARM-ca@Ned
he remai ni ng%’f eat ures of the |ocking device

Veh's'ﬁd’fé e{ roiRigs ithey ralary shal 48 oirar eperating @dapter, ndrthvs ¢
rotaRRBRs Mﬁﬁﬂtandﬁhs shUNgdrothé&de ér@@n bﬁ&ifdoéhge SMhChe é)uter toothing

accor di ng to he i nvention w | now escri
43 ofhenrotasy Stague Fi3gﬁ§r iagt thissleens ie a@tate@!f ana!nmelystegatbm with its

thre&tps&ﬁmér% afo%ﬁbﬁ@‘éﬁé%@ﬂg 4% 2, gg %Jlf‘sghgﬁtzé &4

Ion 5, the e insert
segmelsipel@tof\tlme ratasr dleeue tﬂoenhm@camlgwdsman$ thod usait 2 is on the one

- t IIe{cj[vehche r t
han(%ﬁgg%cfrgﬁlﬁﬂ t ion %R?&nr]gn dﬂures an% 5 t%e other
hand it is pressed in the direction towards the sealing elements 19, 20, 2 1 for correct

sealing within the housing opening 16, see Figure 2.

The locking means according to the invention may withstand high pressurés within
the unit and the housing without an unlocking taking place. The twisting of the rotary

~ sleeve and thus of the respective thread segments is usually 60° at most. Thus, only
a minor operation of the respective drive means is required. The drive means is also
formed in a self-inhibiting manner so that an automatic unfocking cannot take place.
Instead, the respective rotary sleeve with its thread segments must be rotated back in
- reversed direction about a respective angle for the purpose of unlocking, so that the
t_hread segments of the unit and rotary sleeve are arranged with a gap and
subsequently the unit can be drawn out of the housing. Due to the use of the specific
drive means and the respective locking elements with a possibly bevelled extension,

only small forces are required when operating the drive means by a remote-controlled -
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opening 3 and housing 4 is inplenented through the

al i gnnent neans 29, as described above. If the unit 2

WO 200¢489932d i nto the insertion opening 3 to SUBd/BRoo4/011426
extent that the thread segqents 10 can be engaged

with each other by rotating the rotary sleeve 3, an

_ era of t nit 37.takes Iace t
verfR bF eOtker In,poge F tnish 16 tap Se@S eBents at e g means and
in droérkoypreveadne 166kad engiigenRAt Aid tHe BRGRhEhreaNSedndifts. This
rotates the worm and, the spur gear. These are 1n

apRligs Agelognusivite e W@St@Gt‘gﬁhQ ISt ripmerds i theriaseriier pgsition.
sl eeve 13 so that this sleeve is rotated anal ogously
together with its thread segnents 10 in rows of
segnents 11 and 12. By adjusting the thread segnents
10 of the rotary sleeve 13 in the |ocking position 6,
the unit 2 is on the one hand |ocked within the
insertion opening 3, see Figures 1 and 2, and on the
other hand it is pressed in the direction towards the
sealing elenents 19, 20, 21 for correct sealing
wi thin the housing opening 16, see Figure 2. The
| ocki ng means according to the invention may w t hstand
hi gh pressures within the unit and the housing
W t hout an unl ocki ng taking place. The twi sting of the
rotary sleeve and thus of the respective thread
segnents is usually 600 at nost. Thus, only a mnor
operation of the respective drive neans is required.
The drive neans is also fornmed in a self-inhibiting
manner so that an autonmatic unl ocking cannot take
pl ace. Instead, the respective rotary sleeve with its
thread segnents nust be rotated back in reversed
di rection about a respective angle for the purpose of
unl ocking, so that the thread segnents of the unit
and rotary sleeve are arranged with a gap and
subsequently the unit can be drawn out of the housing.
Due to the use of the specific drive neans and the
respective locking elements with a possibly bevell ed
extension, only small forces are required when
operating the drive neans by a renote-controlled WO
2006/ 039937 PCT/ EP2004/ 011426 13 vehicle or the like,
in order to twist the rotary sleeve by neans of the
drive nmeans and in order to prove the | ocked
engagenent: into the different thread segnents. This
applies analogously to the twisting of the Iocklng
elements in the insertion position.




WO 2006/ 039937 PCT/ EP2004/ 011426 14 Cains 1.

Locki ng device (1) for |ocking an exchangeabl e unit

WO R006/93%937 i nsertion opening (3) of an associ a@EGEP2004/011426
housing (4), particularly kp maritime mneral oil and

m neral gas extraction, conprising |ocking el enents

(7) adjustable between an Clgﬂf‘serti on position (5) and

a locking position (6), whefein in the insertion

position (5) of the locking elements (7) the unit (2)

can be inserted into the insertion opening (3) and is

| ocked in the | ocking position (6) within the

1N Siegcking teReNH Nbr (sbkindsh &nahbdbId Ankt 1 iR AWShsHidfbpening
characterized in that the |ocking elenents (7) are

f or(@bef 2sa$I9ciEiRy BeUFRG (4, pqr@tyulgl%ewelaa&tgae tmipgral oil and

i NSE [ :

(9 acis? Ba g BRBadibh, irbiind \cHE R 27} SEEb Hbween an
uniiesgrin pesiticrs 6€5) gnddh lookind positiare () wherejreini the ifs@)tion

sai d _..threa nts bein an in_the.inserti.on
o osiibl B e REBTLeIRRRAR GLIEIMR T2l fark BS risbeh B ee
| n indeetidrooaningg [B)intiiotocked in Pe 1baxry pasititey (6] itk the
clained in claim1l, characterized jn that at | east two
r oRSESHONS QRATME 65 @ relpdiye i thejougiRg @kgnents (10) are

ar cppeRtErioad idhgauni t (2) and/or are assigned to the
insertion openin 3. Locking device as clained

3).
i ntha lecking elgments gﬁgﬁf)ﬁé@féﬁdzwhfﬁﬁdt seamemse (1Mrapaged apart by
|
> GERIoh, 4oH)eRnng Wiplnlerof JRERHON" (Of AR ate/ an 8RR G the

devistsidleads the actatbriumitdBeand asdignedrtedieelinsgrticinadpening (3), said
h ' in.th f. 11,..1

colliFFd Soffite S Bl K, rSSRTR rdaten it bygpaaand

I ndeingiiothrgap eng@jemént ih teXiooking @vsiten @8. cl ai med in

one of the preceding clains, characterized in that the
thread segnents (10) associated to the insertion

2. Locking device as claimed in claim 1,
characterized in that at least two rows of segments (11, 12) of thread
segments (10) are arranged on the unit (2) and/or are assigned to the insertion
opening (3).

‘3. Locking device as claimed in claim 1or2,

characterized in that the thread segments (10) are equally long and/or equally
. spaced in the circumierential direction (9).

" 4. Locking device as claimed in one of the preceding claims,

characterized in that a row of segments (11, 12) comprises three thread

segments (10) each and three insertion gaps (8).

5. Locking device as claimed in one of the preceding claims,

characterized in that the thread segments (10) associated to the insertion
- opening are pivoted relative to the insertion opening (3). '
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opening are pivoted relative to the insertion opening
(3). WD 2006/ 039937 PCT/ EP2004/ 011426 15 6. Locking
VR 9068039387 cl ai med i n one of the precedi ng cl aimEyEP2004/011426
characterized in that a roygry sleeve (13) is pivoted
relative to the housing (4) and the thread segnents

b e G i e R bty 7° ¢

Locdtiareristzetiae tas aClotdrpeield (18)8s pivolddacpuics ﬁﬂth@gqousmg (4)
cl ai ns char&cterl zed 1n that the rotary. sl eeve

13)

i s BB dyepd sgumeaisyd Oharoriated teghe Irfssrth»@ooqua@ i
t heurfiged Prtichlargith RAMheCHatd)y detachabl y connect ed
to the  housing, wherein the |nsert|on opening (3) is
formed by a housi ng openlng (16) and an inner opening
g”Lochn]gth%%icta a%”&ﬁrd%@%ﬁ'oﬂg 0 ﬁ@pre?@(’]iﬁl Elﬂ'ﬁ openi ng

receiving a un £ ‘arly fornmed
as maraﬁﬂraad am thatitite (c@ary sieeveded) u;uglwimd ine femgel mousig (15)

d
" S paf o) PRIEAMG, (L d?ﬁ?rap'@ara ARahAYY shfitieled to the
f a¢©u5|(1Q8\)lhdaI%lrf mermgbrtm .@mﬂmeﬂ@y@pﬁwm 6géning (16)

and the inner openjn . Locki ng device as

cl &NAEd NRErAHRensio Wg {)ﬁheé'@a%aowag » g inner Opepipg being
i N téhrld 1o AddeVbhePh AR Phiiclibfly fc%ﬁ}edzgls) gétyﬁl‘g)@'uhﬁ%).

bet ween the inner opening wal
circunferential surface (23) of the unit (2) are
rn : . i 16 10.
B RRARG gBlice 33l Bt SPrB R RS BERLY, L”
cI ahmpteclhed arcthat b zetstantidlih aadiaie ofitwand)e ehmueilngmr(nnﬁa)r face

nnuI ace (,24).1in he rot.a sleev
337 P Bep BT fre skivoChp ibiar ol e ER o rsgperigr 17).
Locklng device as clained in one of the preceding

cl characteri zed in that the annul ar space (24)
%oﬁaF’flg%Qe\AC%éaﬁ[ﬂwe%ﬁeﬂﬂ%aft ERGCTAUHEAMSTh t he
t her@eceAssE M hal Qé&lm?f Iérﬁ‘&ﬂé QIR0 §ll)ef%i/§e:§|ﬂq§)bé?\¥v@éﬁme

in the direction of hread segnents
uninne{ gpening wall (22) and the cnrcumferentla surface (23) of the unit (2) are

arranged at ieast within the housing opening (16).

10. [.ocking device as claim in one of the preceding claims,
characterized in that the flange housing (15} has an annular space (24) in
which the rotary sleeve (13) is supported by means of bearing means (25).

- 11. Locking device as claimed in one of the preceding claims,

'_ characterized in that the annular space (24) comprises a segment opening
(26) from which the thread segments (10) of the rotary sleeve (13) project in
the direction of the thread segments (10) of the unit (2).

- 12. Locking device as claimed in one of the preceding claims,

characterized in that the annular space (24) is bordered by inner and outer

o housing portions (27, 28) of the flange housing (15), said housing portions

~ being L-shaped at least in cross section.



12. Locking device as clainmed in one of the preceding
clains, characterized in that the annul ar space (24)

WO 2pes/03easgd by inner and outer housing porti opSrEmbeso11426
28) of the flange housing ¢45), said housing portions
bei ng L-shaped at |east in cross section. WO

2006/ 039937 PCT/ EP2004/ 011426 16 13. Locki ng device

as clained in one of the preceding cl ai s,

aBarsskirey dete@ agclhiid ihPel MRS pleebGihg@lapast i on (27)
conprises at |east one alignment neans (29) for the

al | terizegrip that th INNBENOWSIAG perjion 2 Atqoprises @hteast one
housi . . . o " ‘

i rmenngthd foo) 6 e g TTRERoh & WREHL FF Petative o e
t hehpisivged) wih dockingsslerhatsde irsettivadiieatiorn £8). t he
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preceding. clains, characterized in that the drive
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in that the thread drive (38@ is a worm gear (39).
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conprises a spur gear (‘4155 arranged
remote-controlled vehicle or tool for twisting the rotary sleeve (13) is assigned

to the rotary sleeve (13).

17. Locking device as claimed in one of the preceding claims,
characterized in that the drive means (37) is a thread drive.

18. Locking device as claimed in one of the preceding claims,
. characterized in that the thread drive (38) is a worm gear (39).

19, Locking device as claimed in one of the preceding claims,
| characterized in that the thread drive (38) comprises a spur gear (41) arranged
on the rotary shaft (40), said spur gear being in engagement with a respective
outer toothing (43) of the rotary sleeve (13). - '

- 20. Locking device as claimed in one of the preceding claims,
- characterized in that the drive means (37) is formed in a self-inhibiting manner.
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~the drive neans (37) is det achably attached

articularly on the outside of the outer housing
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operating adapter (42) partic or a renot
comprtion| (@8- vehicle is associated to the drive means
(37). 26. Locking device as clainmed in one of the
precedi ng clains, characterized in that the flange
o lecking (&Gye ias cfaimewdh bmé egthalﬂrgcedmdmlalhts remai ni ng
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the insertion opening (3) through its inner opening

(17).
25. Locking device as claimed in one of the preceding claims,

characterized in that an operating adapter (42)' particularly for a remote-

controlled vehicle is associated to the drive means (37).

26. Locking device as claimed in one of the preceding claims,
characterized in that the flange housing (15) is formed integrally with the
remaining housing (4).

- 27. Locking device as claimed in one of the preceding claims,

characterized in that the housing (4) is formed by the flange housing (15) and
the insertion opening (3) through its inner opening (17).



