FAST CLOSI NG WELL CHOKE FIELD OF THE | NVENTI ON Thi s
invention relates in general to well chokes for
controlling the pressure and flow rate of well fluid
flow, and in particular to a quick closing nechani sm
that causes the well choke to close rapidly.
BACKGROUND OF THE I NVENTION G | and gas wel | s
typically utili I Hag the flow
fromthe produ??\u%i:ue{j‘%@nl\{;@ |||Eﬂulu<§]2as a choke
el ement that noves within a choke housing to vary the
flow area. One common type of choke, particularly for

1 [ has a stepping drive actuator for
Fﬁ%%&fﬁﬁ@%ﬁ% of the choke elenment. An
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rod to nove the rod linearly in response to the
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a choke modified for rapid closure.

SUMMARY OF THE INVENTION

In this invention, a quick closure assembly is mounted between a substantially
conventional choke actuator and a choke housing. When actuated, the quick closure
assembly causes the actuator housing and actuator rod to move in unison with each
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other in a closing direction relative to the choke
housi ng: Thi's novenent causes the choke elenent to
cl ose the fl ow passage. In the preferred enbodi nent,
the quick closure assenbly includes a hydraulic
chanber that causes the novenent of the actuator
housing in the closing direction. Further, in the
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Choke elements 21, 23 and 25 may be of a variety of types. In this embodiment
element 25 comprises a multi-piece cylindrical member that includes at least one,
and preferably two annular seal members 26. Choke element 25 is centrally mounted
on an actuator rod 27 that moves linearly. Actuator rod 27 extends through an end
plate 29 of choke housing 15 to an actuator 31.



2 0 Actuator 31 is also conventional and may be of a
variety of types. In this enbodinent, actuator 31 has
an actuator housing 33, which in the prior art would
connect directly to end plate 29 of choke housi ng 15.
In this enbodi nent, actuator housing 33 is spaced
fromend plate 29. Actuator 31 has one or nore stepper
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A first outer sleeve portion 63 is stationarily mounted to actuator plate 49. A second
outer sleeve potion 65 is stationarily mounted to choke plate 45. Outer sleeve
portions 63, 65 encircle springs 59 and are concentric with the axis of actuator rod
27. Outer sleeve portions 63, 65 slide sealingly relative to each other from the
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in this enbodi nent and spaced around the circunference
of cylinder 53. Each spring 59 is nounted on a spring
gui de 61 that retains spring guides 59. Two hydraulic
feeds to stepper notors 35 are shown nounted inside
spring guides 59. Guides 61 are retractable fromthe
Iengths shown in FIG 1 to the lengths shown in FIG
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element 25 relative to choke sleeves 23 when quick closure assembly 43 was

actuated.

When the hydraulic pressure in hydraulic chamber 57 is relieved, springs 59 will
push actuator plate 49 and actuator 31 back away from plate 45 to the expanded
position of FIGS. 1 and 2. Actuator rod 27 moves in unison with actuator housing 31
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novenent causes choke el enent 25 to nove to the cl osed
position. During this novenent, actuator rod 27 noves
in unison with actuator housing 33 thus no power

needs to be supplied to notors 35 (FIG 1). Actuator
rod 27 remains in the same position relative to
actuator housing 33. Choke el enent 25 nobves a di stance
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cl osure assenbly 43 is initially actuated,

rather than the fully open position of FIG 2, then
The ipptign phass sigpificant] adwantages. hEhg jogiek elogire sasepblyncan be
mpp@ed 3o exibting cholje And Actughvisserabligsenith ey liilg mpdification. The
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23 regardless of the position of choke elenent 25
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withouX @@Jﬁ #?roﬁpﬁl %pfso%tflesin(/ togved, springs 59 will

push act uafor plate

9 and actuator 31 back away from
plate 45 to the expanded position of FIGS. 1 and 2.
Actuator rod 27 noves in unison with actuator housing
31 4 during this expansion novenent, as well. Choke
element 25 will resune the sane position relative to
sl eeves 21, 23 that it had before quick closure
assenbly 43 was actuated. The invention has

signi ficant advantages. The quick cl osure assenbly can
be nmounted to existing choke and actuator assenblies
with very little nodification. The quick closure
assenbly allows the choke to function as an energency
valve by allowing it to be rapidly closed. Wile the
i nventi on has been shown in only one of its forns, it
shoul d be apparent to those skilled in the art that
it is not so limted but susceptible to various
changes w thout departing fromthe scope of the
invention. 5 0 CLAIMS 1. A well choke apparat us,
conprising: a choke housing having a fl ow passage; a
choke el enent carried in the choke housing for |inear
novenent in forward and rearward directions relative
to the choke housing to vary a flow area through the
fl ow passage; an actuator housing | ocated rearward of
t he choke housing; an actuator rod extending forward
fromthe actuator housing to the choke el enent for
l'inearly noving the choke el enment; a drive mechani sm
having a notor and a drive train in the actuator
housi ng for selectively extending and retracting the
rod; and a



qui ck closure assenbly having a rearward side nounted
to a forward side of the actuator housing and a
forward side nmounted to a rearward side of the choke
housi ng for noving the actuator housing, the entire
drive nmechanismand the rod in unison wth each other
in a closing direction relative to the choke housi ng
(%é&§é$J the choke elenent to close the fl ow passage.
e apparatus according to cIa|n11 wherein the
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5. The apparatus according to claim 1, wherein the quick closure assembly
comprises: an actuator plate stationarily mounted to the forward side of the actuator
housing; a choke plate stationarily mounted to the rearward side of the choke
housing; a cylinder stationarily mounted to one of the plates and extending toward
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extending into the cylinder, so that the application
of hydraulic fluid pressure causes the actuator plate
to nove forward toward the choke plate. 6. The
apparatus according to claim1, wherein the quick

cl osure assenbly conprises: an actuator plate
statlonarlly mounted to the forward side of the
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heysinig)ca choker plage dtatienasidy molrged tatths reashvarde sidet dfethe choke
hewig; @adyliaderaftationydlyambintted kalonke pf drsplates tnd txtending toward
theBiR&@Soft the phfidst atpastoR lsitiendrily M Ritddotethe othee of Alofktes and
eRblife iRO the &Jﬁ%érn %mqr&wnu&gfédﬂb&tﬂ&aqmﬁm E S HiSton and
e b rags%ﬁ 1Ly ol et i tﬁs Ak fon of
h¥cﬂ' l?C {ua ssure ti')fvard the

[ J}%
st 4"8 °V6‘F P ﬁﬁ‘a %‘% BreSSLH‘a 355 S%%g)r psh the
adyaiey ﬁtﬁﬁ“fay k¢ Bafhe ot her of the housings and
in sliding engagerrent with the guide receptacle when

7t he %be eppaseiuheceordigs towiaimi b furberceamapriringiar de gageptacle
statienagily deounteirheonanef theehousings; rand epigaideememben gtagionarily
moanted o | the githen difntht Iaxsingohhdan slidmg enpdgement avitlelthe guide
redéptacle Swiidh theReachgdtoraholisiig thdves [in etierlosingy direaionpfthe haide
mBRbE} AESthé Lk rdR@plable HARMY aloRdhen BngithdndRRAT FEs¥Srom and
pﬁ'ﬁlﬁf& rgli :aH AxisPrthéhdudtor YEHRIShBvd @otﬁﬁbr? Kt QSR S relatlve to

conprises: an outer sleeve assenbly t
contractl ble from an extended to a contracted

800q ThSApuiais Aok Va1 %{-eaagls E;gfc 42 clo0 Y Gty

CARIKES BRI ks aﬁSf»f‘éla lwathat Enao % d to a
cqniragigd n%rtwar thespfer seeyhasssabliahaying iy ftigparily
fix¢cbtovthe reasward(side| af dhe ehipkehonsiagend @ searyag qnﬁlswtlpn@rlly fixed
too thee forglank sidle aefs theb hgtpatoh dobsingr as | ivesreslesysenistmblyelasgted
canpatriaglty blithif thenvwer sleévenawsembly, dhe onter aletesl assembly being
ccﬁﬂh&bﬁble Mrorh A dxsnded 36 eestmtiasied Pokiyion ¢l ingerasléevevissanbly
h g tfetviR8 @0l IstatibhX89 fi:edtloehé eedrwarddsidé € tigf ciidke housing
rxbﬁﬁ%hﬂ Qtaﬁ@ﬁ‘eﬁ{ﬂ? firx%@ ke FoRigd SIR IdrAaddhator HotsHhg, the

rotdo e% d1 %r e tﬁ /i Hethgcfnlﬂ@lt %[eeb@ueﬁb IZI he pidh
cf( g@}ﬁ)ﬂu g.\g&%gln mrﬁb Lé( Wl MH Pn Hf <‘eﬁ1\‘b(f1es to cause

therega dag&y Al é%Jg gg b7 Besition when
Wit BYrAMs awdp@a%? Ydop RrIag %%fr &%‘% space
beteyeem thedamrand outer slseve pysmplentor ugipe it mm:rt ﬁﬁld outer sleeve
assgrabligs th ¢hef ¢xtnded pesiionse; and a spring located in an

annul ar space between the inner and outer sleeve

9.asseAblvel scHoke appgriang fonecausing rquickd chostuer o hechoke assembly
hassealhbleshdinghe chakesidadnty s iabiuas hoflsing) andldn sheke rod
eBORBAAINNS JrivhrdCAkHiBE fidni fie a‘éh&&}tr}ﬁmﬁlﬁg %o eedndke element for
1if351$ HbVing the choke element, the apparatus comprising: an actuator plate for
mounting to a forward side of the actuator housing; a choke plate for mounting to a
rearward side of the choke housing; a cylinder stationarily mounted to one of the
plates and extending toward the other of the plates; and a piston stationarily mounted
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havi ng a choke housing, a choke el enent, an actuator
housi ng, and an actuator rod extending in a forward
direction fromthe actuator housing to the choke
element for Ilinearly noving the choke el enent, the
apparatus conprising: an actuator plate for nounting
to a forward S|de of the actuator hou5|ng a choke

tolgéﬁ f %rf zghe gl.gd egiegfhng G}ﬁ‘{o"\?é %ﬁ%ﬁd %p%e?n g?fa on of
s x{j’% RE o
to 59 tﬁ? shelie pé%t SH9TIRAYINE w&m% ouyng a{lﬂﬁ‘}@r{g & H*gt Wlth
eacheothgranesclaping éi)klteem FrIRtivieL 9 theshekin hepstie, tosguph e choke
elt:mentetpplqscﬁtqurwcassagwdrauI ic fluid pressure to the
cylinder causes the actuator plate to nove linearly
10.0naThe bppdritas abairdinp|tateaifno?, fupthen gotpising:taisprong mounted
bdtREd 1he phites fob eraimeithe Plates spart fwinh Bachemhdr. ot her in a
cIOS|ng direction relative to the choke housing to

Paus E%mg %ccﬁjd ot clafn @, QR réiRehé | §Pn@ESHERAFiston are
P

tus ac ordlngtoca|m9 urt her

ere ! Ia spri ng m)unt ed between the pI at es for
rgi t he at es a ot her.,

S prisi g outer sleeve
gppaﬁlg‘? &gﬁ%{ %‘Br?&g g o CF!%‘ § ﬁ’\‘/F\Stlilgrr S?ﬁcg (%;%*ﬁgﬁﬁniunted to

gmﬁeaa@édirai A ﬁ%ﬁoeﬁan%l@s ?rea}mgl@rené g ieapty gtheg and
beuug mtra@tabbwwhem thei apjuatorf platst mpwest indhe winsingediraconptge outer
slasteuednzentpicallye earidclmgs theoeydinder aind rpistonnaedi at springhmounted
bethvekethelpldtes intdmearinutas spawe betemarthle patet sleeve andahé afingder for
wnpXaE Phite3ds An 0pHfihg aiettioaei ng retractabl e when the
actuator plate noves in the closing direction, the
19Ut eftpe ShEENEs GORTERE "t CRlitnYo, SRhECE dnhystisidle acydlﬂé" #REptacle
stgt &ap 'lf }n nted? oﬂe oP He?ﬁt@? UIQ@I:H er §ihorki®} Bdunted

ﬂ}f o ﬂgrplaﬁg in fh ﬁa nga gm ﬁ't \gfth ge ?e% thl€ when
halch@fqrd}].ate fBoves rét EQFI wgéeg ‘%ﬁ the guide
receptarle bauBgs cp axis Olt5e ‘P‘g‘ a °§P‘5%1| a&ﬁa‘?f‘P?/PlateS
torpyeyané tptetipnofdhep aqu éeléﬂl‘éﬁ tegachpier, gui de menber
stationarily mounted to the other of the plates and

14.n sTheliapparetuy ageoming i chimh® fuuthde compdpngc e optessleeve
hivigg &Gkt posonnhairdedmvtbs attoatohplatd sl aspednd parttion mounkeel to
tHeUdHdRe PRdTB.Cthe M@t bhE s€idnd porfieeestalifgle dnguging cacl @theprand
bdifE Fkttddeibialvhan kife Rith A6 plhfeObdesCRINhE *losing dir&tioh e outer
sIBSR &RicertAcdllyEMR hﬁéjﬁétd Ra&f aﬁdrﬁs@haﬁ inﬁgﬂn%hht%& befveen
hfefp %}ﬁ r?] 4ar shi& BRRA {Hés CoLRE 8} %or urging

t é)ﬂ%tfz%w 3r gec{lﬂ% %ltuﬁe {eclgSt%fV,lg st f% %\Iﬂg Iﬁ‘o écf‘fo one of
e ﬁa%(g’n?% fropy, e, 1; el § éela&lw el s of the
plstesoi! partdcomembBLHRtRnaL MoRGicdCdie gihst ot b, pfgtes and in
sligng) gngagpmantt with éhergraide rogepiaele Pesy thp agtuatorplale mayes futhe
clobing idirgetitinrte prdvent rotation@f ther plates @éaﬁé/ed@ gedrathereal | y
encircling the cylinder and piston; a spring nounted
1het waemethblof pukBsclosinga welhchoke Impmgen tetkadensingea choke
cleheRt cstis@Vg thOEhdhe hewdingd dar lifedk s @niegt relative to the choke
housing, an actuator housing, an actuator rod extending from the actuator housing to
the choke element for linearly moving the choke element in forward and rearward
directions, and a drive mechanism including a motor and gear train in the actuator
housing for selectively extending and retracting the rod, the method comprising: (a)
mounting a rearward side of a quick closure assembly to a forward side of the
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the plates in an opening direction; a guide receptacle
stationarily nounted to one of the plates radially
outward fromthe outer sleeve, relative to a centra
axis of the plates; and a guide nmenber stationarily
nmounted to the other of the plates and in sliding
engagement with the guide receptacle when the actuator

a&ll%&[ehcm%}ﬁ(gfsfolfxﬁarh I?)? tlteczln F&L éa{r RGid Ol Qur t ng\‘a%l'ward side of

0 1T,
tbﬁ.egws c?s Eﬁﬂ%ltg Eﬁarg d/ d% te % 23K d (b)
afiane e oy m ERblY 8?‘15Fé fo woy%gg&?ﬁ% OIA’ooalg Byhe
eptige drive @agcharive fed wda%%%*ﬂf chifRer Ingg lff‘?‘g’
refativgatoothenehoke ripusing toceavse dhe choke glegisat g mq‘@rﬁq Reelosed
pesitieat or housing to the choke el enent for linearly
nmovi ng the choke elenent in forward and rearward
16li r eThé anghod accordidg i teeclaiec Hanwhareim stepd(bh goapris¢so applying
hpdieuleemiid tokeskitre itd tHeltfri ACdlosk®issedblysi ng f or
sel ectively extending and retracting the rod, the

147t h?ﬂ ‘iﬁ’éﬂ%d 84dd8ding 3 clARUTY, i Wikréin! 6RpWaS HoripERs Pladin
S T s

Flt at o c§ g oslp%g 4 Engpgemen whe%{eu{% agﬁ? Hdel of %@choke

ha%m% gt QuEpIEEsEd 4 (it ACh wgt@@% fig 4 grove

kyhewrings step M@gw-%ss Applying hydryic tlid prossure

tq GhenﬁW@ t @ﬂm@:taasmhly HeuBPYRy the Retuater hopging tpyard the choke

howsirig reind rvkereint the meshiod further semprisesh relaasing theehydranlig fluid

peesase figndiheaptickoolosure lassembdy tnd whith thia skang meyingytheactuator
hewsirgeavwdyefre abeectelke iivading.0 nove to a closed position.
16. The method according to claim15, wherein step (b)

1§0npfrh§ ﬁ&tmpdc}éézaﬁl tBB&’diﬁhUis FurkHed meBﬁ@iﬁg pE&chng Rftation of
t}fyﬁ'c to‘i ggﬁéi réfﬁ?v% ke chgaﬂg ha—ltk?n hil© r?&ﬁﬁ’ﬁé’ét&g(ﬂ)o

rein: step conprlses p aci ng

rearmard end of a spring in engagenent with a formard
side of the actuator housing and a forward end of the
spring in engagenent with the rearward side of the
choke housing, the spring being conpressed so that it
urges the actuator housing to nove away fromthe
choke housing; step (b) conprises applying hydraulic
fluid pressure to the quick closure assenbly to nove
the actuator housing toward the choke housing; and
wherein the nmethod further conprises: releasing the
hydraulic fluid pressure fromthe quick closure
assenbly and with the spring noving the actuator
housi ng away fromthe choke housing. 18. The net hod
according to claim 15, further conprising preventing
rotation of the actuator housing relative to the
choke housing while performng step (b). 9




