FAST CLOSI NG WELL CHOKE Field of the Invention., This
invention relates in general to well chokes for
controlling the pressure and flowrate of well fluid
flow, and in particular to a quick closing nmechani sm
that causes the well choke to close rapidly. -1
Background of the Invention: Gl and gas wells
typically utilize a choke for controlling the flow
fromthe production tubing. The choke has a choke

el ement that noves within a choke housing to vary the
flow area. One common type of choke, particularly for
subsea production, has a stepping drive actuator for
varying the position of the choke el enent, An actuator
rod extends fromthe actuator into engagenent wth
the choke el enment. The actuator typically has a gear
train connected with a stepper notor, which when
driven, causes rotation of a threaded drive nut. The
drive nut engages a threaded portion on the actuator
rod to nove the rod linearly in response to the
rotation. Chokes are constructed of materials that
enable themto withstand erosion due to high flow
rates and granular material within the well fluid.
Subsea production trees have a nunber of val ves that
can be opened and closed for controlling the well
fluid. The valves are typically gate val ves that
operate either in a fully <closed or fully open

position. Because of the erosive conditions, gate
val ves do not ser F&5dsCLOSING WELL CHOKE

Field of the Invention:

This 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 mechanism that canses the well choke to

close rapidly.




chokes, Typically subsea chokes do not serve as
ener gency val ves because chokes close too slowy in
the event of an energency. |If a subsea choke coul d
effectively serve as an energency shut off valve,
fewer valves would be required on a tree. One prior
art solution to using a choke al so as an energency
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controlling the well fluid, The valves are typically gate valves that opetate either in a fuin

closed or fully open position, Because of the erosive conditions, gate valves do mot serve as
chokes, Typically subsea chokes do not serve as emergency valves because chokes close too
slowly in the event of an emergency. If a subsea choke could effectively serve as an emergency

shut off valve, fewer valves would be required on a tree,

One prior art solution to using a choke also as an emergency shutoff valve involves
providing the choke actuator with a ball screw driven by a hydraulic piston to rotate the ROV
(remote operated vehicle) override of the choke, That design, however, is complex and fairly
large. Another solution is to vtilize a hydraulic actuator with a bank of accumnulators, however in -
deeper waters, the amount of accumulation required would be extensive, In another appraach,

U.S patent 6,315,264 discloses a choke modified for rapid closure.



opening direction relative to the choke housing. The

hydraul i ¢ chanber overcones the bias of the spring to

cause the cl osing novenent. When the hydraulic '

pressure is released, the spring noves the actuator

housi ng back to the operational position. _3_ Brief

Description of the Drawings: Figure 1 is a sectional

view illustrating a choke assenbly constructed in
SupmaryeftheInyertiont hi s  nvention, showing the choke in

a cl osed position and the quick closure mechanismin

an Texigngaentisngeh qyids i dosor, afembly eis2mbsnteh befwean g Gubstantially

sectional view of a portion of the choke assenbly of
copyegtipwsl thoke shivatongnd:  ehokb hkesirgl SWRa achtedNhe AR closure assembly

position and the quick closure assenbly in an expanded
cawgedthe amior hoiking irgluictnalhr irSd 8Pt &Y ﬂﬁ%nvﬂvﬁ"’ea%h:god}w?rin 2 closing

to Figure 1, but showi ng the quick closure asse y
dirbdtiof rel@fier blst@N - Thi o oA chpt Lon of,

e et oaePhoRP Bl it G S IR bight el o closo e

flow$aeald y 11 has a conventional choke 13, which may.
be of "a variety of types. In this enbodi nent, choke 13
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19 that "are
thaPUdLs 8 a gcage. inner sleeve 23 conprise
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he J.upction .
cxa:t.np% éh%wn, thé quick closure assembly has a spring that biases the actuator housing in an
opening direction relative to the choke housing. The hydrautic chamber overcomes the bias of
the spring fo cause the closing movement, When the hydmulic pressure is released, the spring

moves the actuator housing back to the opetational position.




between inlet 17 and outlet 19. A choke el enment 25
nmoves linearly along on the axis of outlet 19.
Apertures extend through inner and outer sleeves 21,
23, and the position of choke element 25 determ nes
how many apertures wi |l be bl ocked and how many wil|
be open. In Figures 1 and 3, all of the apertures
within the inner sleeve 23 are bl ocked, preventing any
flowfrominlet 17 to outlet 19. In Figure 2, the
apertures within inner and outer sleeves 21, 23 are
Briefddescidptirineof ¢heeveavtisgs?1, 23 and 25 may be of a variety
of types. In this enmbodi ment el ement 25 conprises a
mul Figupi bise: seytionaiciéve Hlustraing @ chékp Abseinhl) deb@l&ﬁcﬁﬁ nﬁ §R8ldance with
one, and preferably two annular seal nenbers

thiChmlentic, eleving 85 chiskeCians dladel Yol i@t o & gﬂanl
rod 27 that noves |inearly. ¥Actuator rgg'zgﬁg¥?g% sm in 20

expandelrglittogbsieiogl pl ate 29 of choke housing 15 to an
actuator 31. Actuator 31 is also conventional and may

b h mh ,
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onnect di.rectly n late 29 of
shefi e Rl SOR it oo R ettty rrppeadea
vﬁﬁﬁp §h§paced fron1end plate 29. Actuator 31 has one
nore stepper notors 35, mhlch operate a gear train

t.at e drjve nut when .t he position of
on ik Raftelsetd WSy il Bibistgeh boprobiatbe 2ugk s sssembly
nldntg%e% Ereads t hat engage external threads on part
{42 0d 27. Actuator rod 27 is held agai nst
rotation in a conventional manner, thus rotation of
drive nut 39 causes actuator rod 27 to nove Ilnearly
al ong the axis of actuator rod 27. 5




A qui ck closure assenbly 43 nounts between actuator
housi ng 33 and choke housing 15. Quick closure
assenbly 43 has a choke plate 45, which is a nounting
plate that nounts to choke housing end plate 29.
Fasteners 47 extend from choke plate 45 into end plate
29 for securing quick closure assenbly 43 to choke
|.ck closure assenbly 43 al so has an actuator
BlEL WeseripHon pithe Inyeatiens” si de. Actuator plate 49
bolts to an end plate of actuator 31, such as by
f ast eMdeEng o Fige 4t well dpke prgerdidy hhbes hohesitiomn chugB 13, which may.
their centers through which actuator rod 27 passes.
bﬁﬁ’fcwa@lf’fdslﬁ iwensbahip bmbatinémohoidels tas hyhlskaGbishg 15 with an inlet 17

ylinder 53, which is nounted to one of the plates
apg anggtiet| 19 thtjace Bhibayrticseintive tydatincdder. 58 chg® oIREEEAR 24 Qnd a cage
plate 45, but it could be otherw se. Cylinder 53
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tg;ftogmiﬁgéidéégnnectedségggéate 43 and extends :nt
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with an extendable Iength that surriounds actuator
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fluid pressure is suppl |e to chanber 5
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RSt 01 BEmead 29y|dh993651e1§%t 5oy %gﬁﬁ?&t F%Pal&e %i%ttgf T4 27 that

to cause return by supplying
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actuator 31.

Actuator 31 is also conventional and may be of a variety of types. In this embodiment,
actuator 31 has an actuator housing 33, which in the prior art would connect directly to end plate
29 of choke housing 15. In this embodiment, actuator housing 33 is spaced from end plate 29,
Actuator 31 has one or more stepper motors 35, which operate a gear train 37 to rotate a drive
nut 39 when the position of choke element 25 is to be changed. Drive mut 39 has internal threads
that engage external threads on part of actuator rod 27. Actuator rad 27 is held against rotstion

in & conventional marmer, thus rotation of drive nut 39 causes actuator rod 27 fo move linearly

along the axis of actuator rod 27.




pl ates 45, 49. Actuator rod 27 extends through piston
55 but does not seal or connect to it. Movenent of
pi ston 55 does not cause novenent of actuator rod 27

relative to actuator 31. Springs 59 are |ocated
outward of cylinder 53 in this enbodi nent and spaced

ar ound the ci rcunference of cylinder 53. Each spring
59 is on a ujde 61 that retains spring
°6 gu‘l‘&dgélé SRS s A GRS | ers setmian ppas Sheonekedpusing 15
g& Shown nou t%g i nside spring guides 59. Guides 61
ek el piz epsembly 46 hava sinke plan g8 rdids amormtingipipty hatinduats to choke

he, | engths shown in Figure 3, A first outer sleeve

WrimesAd gls ¥ stateneonat ratndnfinum clde plitcadd intt @il pial® for secaring
49. A second outer sleeve potion 65 is stationarily
HHE e oGS tolchake 135Quckitlesurs kseentdy pbalkd asn ﬁcauator plate 49
65 encircle springs 59 and are concentric with the
Axihg oprosie tidmt antuatag @laR745 tOlts transhé plae qfacttdins, 63h s BPfasteners
slide sealingly relative to each other from the
Bx plinige dS pod K8 have ohowimoigh theig uitord thdgh RBich BRERE tRDT passes.
position shown in Figure 3. Preferably the annul ar
chantiickidisweessentilyad ishaley ehydailit cAngat3, whih ?sr}gountcd to one of
pi ston and cylinder 55, 53 is filled with a liquid
thehplntes dfmini datids embddindl) cyastsT8liabRunkd el ﬁ!@%ﬂ)ﬁm it could be

that serves to bal ance the internal pressure Wi t

ofutveise. s I0ytinder 9B lekicARSiowd plfd 4Mabd tdrkiRatly H LS n%faﬁ' piston 55 is
pressure on the exterior. Quick closure asse

calrscled & pAe #Nidd- ¢x@had e cAnderSH | H&uﬁﬁlerogoﬁpéx?eiﬁé Q&wentn‘cally
device to prevent rotation of choke 13 relative

tlgmgﬁayﬁmdesﬁ aldrpidtdii 55, @r 5 Rhd prtB@ 580k} bé Q&E%Bére&‘to be an inner
evice includes a guide receptacle 67 nobunt
sleadivaithl an catehdwblederdth @Mts@EoBAEAYRRT B3 276 PistdBHsAB4 cylinder 53 have
enlarged areas that cooperate and seal against each other to form a hydraulic fuid chamber 57
(Figure 3). When hydranlic fluid pressure is supplicd to chamber 57, piston 55 will pull actuator
31 along with actuator rod 27 toward choke 13. Hydraulic fluid passages extend through the
sidewall of cylinder 53 for supplying hydraulic fluid pressure fo chamber 57.

In this example, springs 59 are mounted between plates 45 and 49, urging them apart
from each other. Alternately, piston 55 and cylinder 53 could be made double-acting to cause
return by supplying hydraulic fluid. Piston 55 and cylinder 53 are located on the central axis of
plates 45, 49. Actuator rod 27 extends through pisten 55 but does not seal or connect fo it
Movement of piston 55 does not cause movement of actuator rod 27 relative to actuator 3t

Springs 59 are located outward of cylinder 53 in this embodiment and spaced around the

circumference of cylinder 53. Each spring 59 is mounted on a spring guids 61 that refains spring




receptacle 67 could be either nmounted to plate 49, as
shown, or to plate 45. A guide pin 69 is nounted to
the other of the plates, which in this case is plate
45. @uide pin 69 extends parallel to the axis of

actuator rod 27 and slidingly engages gui de receptacle
67. In operation, Figure 1 shows well choke assenbly

but with quick closure
?u ﬂeﬁéﬁy%h’g%ﬁ”ﬁ 51J ‘ﬁ%?‘ﬁé {FPPER R RGRIRTp Sltsvim roentadtiokde spring guides
e cks e a ertures through choke cage
3 nﬁ}&ei éPafﬁ F e&?@ﬁ’fl? H@m lengtls phewnin Rigired taltie feogtbsitHoes in Fi gure
. To allow flow, the operator actuates stepper
tors 35, which in turn rotate threaded nut 39 a
desired_increnent, This rotation causes actuator rod
27 t ohriBEtoRter Slepisi Horting. @hiskeatietagipenbundal totsmaor plate 49, A second
retracted position. This novement exposes sone of the
e Y e e 8otcrS g Haibemgelymeavioe 12 8hoke Blateotsal O@W dideP¥portions 63, 65
frominlet 17 to outlet 19, as shown in Figure 2,
Q‘:‘ﬂrﬁlﬂ springs 69 @%&S@Mnﬁltﬂ-&m the Wi cfchitol dod 2N0DHR} sleeVe portions 63
expanded positi on whet her choke 13 is open, as in ’

5 gide scatinglylrelstix, to aschi stherRraguthe ckpandéd Bifdoh ahdwh o
(not shovvn) To qui ckly cl ose choﬁe 13mt he opera?%?ml-to the

WSxsfsdi pesitiny dhawd incFifhrei X1 Pre@smUF e tAndhihher tetwed S Duter sleeve
shown in Figure 3. This causes plates 45, 49 to nov

rogiams d3,cachd plbanad TS 52isFENHRE lighd
toward choke 13, along with actuator &4 M%mﬁ&m“““’ﬂh&n

anmm(nmmﬁ tiehadees tEbLMesMhe ?t@enﬁé? ) uﬂ%u% Ql?ter qee§e7pomons

cl osed position. During this m)verren

6AusSewithi the hydisainpsésite cAGhdkktgiy, NOUSi ng 33 t hus no
power needs to be supplied to notors 35 (Figure 1),

;Agt g%ttngl; ilgsrmﬁbh%ie;(bﬁg%?’g@ H&B g:}( Eﬁerlﬁtgﬁn%netﬁg §]€g’§dg%?e Eo%p?essmg device to
prevent rotation of choke 13 relative to actuator 31, In this embodiment, the anti-rotation device
inclndes 2 guide receptacle 67 mounted radially outward of outer sleeves 63, 65. Guide
receptacle 67 could be either mounted to plate 49, as shown, or to plate 45, A guide pin 69 is
mounted to the other of the plates, which in this case is plate 45, Guide pin 69 extends paralle] to
the axis of actustor rod 27 and slidingly engages guide receptacle 7.

In operation, Figure 1 shows well choke assembly 11 in a closed position, but with quick
closure assembly 43 in its normal, expanded position. Choke element 25 blocks the apertures
through choke cage member 23, preventing any flow from inlet 17 o outlet 19,

To allow flow, the operator actuates stepper motors 35, which in tum rotate threaded mat

39 a desired increment, This rotation causes actuator rod 27 to retract, pulling choke element 25

to a retracted position. This movement exposes some of the apertures through cage member 23




noves a di stance equal to the difference between the
expanded and contracted positions of quick closure
assenbly 43. If choke elenent 25 was in a partially
open position when quick closure assenbly 43 is
initially actuated, rather than the fully open
position of Figure 2, then it would be stroked |ess

ght t owm in Figqure 3, The |ength of
téfﬁ(%ﬁ%wé{"gﬁ‘g% 1@%@73{;}, et et ig dégurpP atQEck2Gpsurs assenbly 43
?electe% so that it will block all of the apertures
Wa(%qdﬂ T/ E@@J@ieg pagljea wigther gy 1 bapenfas ihEigure 2, closed, s in
EOSi tion of choke elenent 25 relative to choke sl eeves
WUl e A RitHaEK opsndaefskowms senbl y 43 was actuated. Wien

the hydraulic pressure in hydraulic chanber 57 is

reli #e‘an ckbprlos gholsd 3yht bpamistsupraied hyaitautic Bhidtiesd Qe & \Gamber 57
actuator_31 back away fromplate 45 to the expanded ’
P8I BrFigire Bi Glis eansds platesch5249 Beiidvatoward &@h e TOMBS i actuator
uni son wi th actuator housing 31 during this expansion
Frovdhmeve tygrdveldke 1Gheking etk emboRmbdvar, | Th SR mERCoanses choke
same position relative to sleeves 21, 23 that it hagls

et & Guinoto ol s tbedansitan] Bud B8k B Tod B moves in
i nvention has significant advantages. The quic '

upisos with setasterhiuying 38 the daeReeskaliOn WXt ke
actuator assenblies with very | iettﬁne&%géqe?g% [ gorlﬁ 3$ﬁgm° D,

Agtiatk rad VSt gin OB IR Eaing podidnQ¥BHTE 2 S S ohifn %::] ﬁh‘)t/)?:@ element 25

as an energency valve by allowing it to be ra
moivesetistaridhbqual fohBe difvenk beDa8: BSeMN-3 ' | Yisi QN8 aui
of its forns, it should be appa?%%t to 1 gtsr%tésa&'lo%{lfl%n&‘)fqmck

o Lo Chances WAL e A AR Ll o
assérmlili @3 isrinieilly 2fated, rather than the fully open position of Figure 2, then it would be
stroked less to the right than shown in Figure 3. The length of choke element 25, which includes
geal plates 26, is selected so that it will block all of the apertures through choke cage sleeve 23
regardless of the position of choke 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 Figures 1
end 2. Actuator rod 27 moves in wumison with actuator housing 31 during this expansion

movement, 85 well. Choke slement 25 will resume the same position relative to sleeves 21, 23

that it had before quick closure assembly 43 was actuated,




-9 W claim 1. A well choke apparatus, conprising: a

choke housing having a fl ow passage; a choke el enent

carried in the choke housing for |inear novenent

relative to the choke housing to vary a flow area

through the fl ow passage; an actuator housing; an

actuator rod extending fromthe actuator housing to
thenéﬂoke el egent, for linearly noving the choke

el eneAt DVEYRhgesigrifatatAdertzes. t e quivkwhisae assemBlyngn bofounted to
sel.ectively extending and retracting the rod; and a
cuistinachokeasidrastuatorissdmibliesrwiinverd itk iweldvatifie BRlguRk Qlosure assembly
housi ng and the choke housing for noving the actuator
aliowstheghokn th fubetion eslar emenginspvalvg Hy@ll@ﬁﬁ% i0h BEFapldly Bosed,
closing direction relative to the choke housing to

causWhilbehecivdttioehenmah shownChas®, shieorilsomha :
The apparatus according to claiﬁql, wﬁereln’?%%ggﬂﬁ%ﬁwmeMto

thobeoskillel BSHR M thal AP b &5 lin@e B Atbd G fud O ,
causing the movenent of the actuat of gB%ﬁﬁgggﬂwiﬁ%mgﬁ’“Mhmu

aghRiSE Bom ) 864 Otk infeiffie apparatus according to

claiml, wherein the quick closure assenbly conpri ses:
a spring for biasing the actuator housing in an

opening direction relative to the choke




housi ng. 4. The apparatus according to claim1,
wherein the quick closure assenbly conprises: -10 a
hydraul i c chanber for causing the novenent of the
actuator housing in the closing direction; and a
spring for urging the actuator housing in an opening
direction, 5. The apparatus according to claim1,

We&l Ln the quick closure assenbly conprises: an
a'cgc-u-%!gr plate stationarily nounted to the actuator

oysi ng;, .2 choke plate stationarily nounted to the
tghglé‘éerﬁﬁ%?}%eiaﬁaﬁwﬁ%wmﬁ%? mounted to one of the plates

and extending toward the other of the plates; a
pi st &fmgb@w@mmge@f the plates and

extending into the cylinder, so that the application

of hyAPeKe slenant efmiedpn the shinke homingdisr linbe nawvtma eflatRk & 85 choke
to nove toward the choke plate. 6. The apparatus
@B@B&@i%@f%ﬂ)ovcﬂraaﬂnroﬁghﬂmanwipmssﬁgae qui ck cl osure

assenbly conprises: an actuator plate stationarily
noun@egetaagorthhesimget uat or housi ng; a choke plate
stationarily nmounted to the choke housing; a cylinder

nountegtitator ombsxiending Gomm et 2MmaeAEbueX ) BNHE B8KE QUAL
other of the plates; a piston nounted to the otlﬂgrr%g?aﬂy

ntavangphetheke datengxt endi ng i nto the cylinder; the rod
ext endi ng concentrically through the piston and the

\(/:\% Ie |r gt_‘ltfﬁve,mechm’ﬁ@{ ing SOETRF RNSIRE 0P SLIMRCLy LR R30S Petracting the
i
rod; and

a quick closure assernbly mounted between the actuator housing and the choke housing
for moving the actuator housing and the rod in tnison with each other in a closing direction

relative to the choke housing to canse the choke element to cloge the flow passage,

2. The apperatus according to claim 1, wherein the quick closure assembly comprises:

a hydraulic chamber for causing the movement of the acuator housing in the closing

direction.

3. The apparatus according to claim 1, wherein the quick closure assembly comprises:

a spring for biasing the actuator housing in an opening direction relative to the choke

housing,

4. The apparatus according to ¢laim 1, wherein the quick closure assembly comprises:

-10-




the application of hydraulic fluid pressure to the

pi ston causes the actuator plate to nove toward the
choke plate; and renoving hydraulic fluid pressure
causes the spring to push the actuator plate away from
the choke plate, -11 7. The apparatus according to
claim1, further conprising: a guide receptacle

stati ' unt to.one of the housings; and a

gui de%ﬁ%ﬁléyc wﬁgﬁa‘?ﬁl@ Piteank o therpetuatonieusiog irttheelosing
hﬁﬂa%c?zg f\nd in sliding engagenent with the guide
receptacl’ e when the actuator housing noves in the

cl osi ng di rfecti_on, the guide nmenber and the guide

r ecepf 3T 1RGN EHE th aptseien houddhaialen epenimgalibaizt, f rom an

axis of the actuator rod to prevent rotation of the
housi ngs relative to each other. 8. The apparatus

3(:0;? ding to claim1l, wherein the quick closure

S

ﬁfﬂn&?¥ﬁgﬁ$ﬂor¢ﬁa§mochﬂiﬂdWUWhBﬁﬁﬁmheqmﬂakéﬁ&ﬁﬁﬁﬁgiéﬁﬂﬁﬂlﬁ&npﬁéém
contracti ble froman extended to a contracted
posi t FoAsfuator platerstatonasilyanomted ssRaRI At A6 AR
concentrically within the outer sleeve assenbly, the
i nner? dpktplete sgieatilyymdeien ¢ Otk Aidukhle from an
extended to a contracted position, the rod extending

concérryiindeainoynted blvheofepIhBNen ofk 853 ; _
pi ston and hydraulic fluid charrberﬁfﬁ‘}rgggr por at e remﬂP?IplatBS’

one afpitimensainedtethasnerdditicdtatdsand SRR LIS 1l ¢ and
outer sleeve assenblies to nove to thegcontﬂ{regg@)éiar’mﬂmﬂm

egﬁ%tiaﬁbromf hyttenlics g e idre iistd b MaR biafe of bl StoRhRS AN Ske plase.
6. The apparatus according to claim 1, wherein the quick closure assembly comprises:

an actnator plate stationarily mounted to the actuator housing;

a choke plate statfonarily mounted to the choke housing;

a eylinder mounted to one of the plates and extending toward the other of the plates;
a piston mounted to the other of the plates and extending into the cylinder;
the rod extending concentrically through the piston and the cylinder;
a spring compressed between the plates; wherein
the application of hydraulic fluid pressure fo the piston causes the actuator plate to move

toward the choke plate; and

removing hydraulic fluid pressure causes the spring to push the actuator plate away from

the choke plate.
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a spring located in an annul ar space between the inner
and outer sleeve assenblies for wurging the inner and
outer sleeve assenblies to the extended positions. 9.

A wel | choke apparatus for causing quick closure of a
choke assenbly having a choke housing, a choke

el ement, an actuator housing, and an actuator rod

X ' I .he,_act uat or housj ng to the choke
2[ gﬁng%ﬁ%t)"{rs a?%&é%ﬁoﬁ %g’ifﬁ’éﬂef PR GEe- el enent, the
appar onpri sjng: .. an actuator plate for nounting
to thgelbg%r%%%‘gaf)fcﬁ%g%aﬂg;mcﬁm@&&é@eﬁf&?éoﬁsmgs;ritndmti ng to
the choke houysing, -12 a cylinder nmounted to one of
the pt %i“gﬁsm%{ﬁﬁf S%loé‘ﬁ%‘m@u%f tlep atirrs obthpbousings 4riden sliding
| ates; and_ a piston nmounted to the other of the
EageTenbvih s guideircagptaclatviien the actydtimivesing moves hade £188ng direction
Tgpgl{l},i cation of hydraulic fluid pressure causes the ’
£ EHidt Brmpir andthe guideirecptachdavihya besiatiindeaxis b @ronCRO%R of the
plate for noving the actuator housing and the rod in
HKRPEHIPAP Plevenbrofation héthe hovsiagoietivety sadliotiRet | ON
relative to the choke housing to cause the choke
el enent to close the flow passage. 10. The apparatus
according to claim9, further conprising: a spring

Endin epraraisteameting foelaph fveisrdiothe Grigh flosutd RsdRibal @pikksAN
opening direction. 11. The apparatus according to

cl ai #n Qyterwheveasemblyehit yd donER b8 BImRh SkieMicA ks &ﬁﬁlﬁﬁ‘?éd%gsiﬁon-
on the plates. 12. The. apparatus according to claim '

9, faritivesleeerieinblyn@tated GorRbitfdalls WaBNEh AV B3 oL ﬁlﬁlty the
_portion nount ed to the actuator plate and a second ’
perrsitevmassembly being contractible from an extended to a contracted position, the rod
extending concentrically within the inner sleeve assembly:

& piston and hydraulic fluid chamber incorporated with one of the siseve assemblies to
cause the inner and outer sleeve assemblies to move to the contracted position when supplied
with hydraulic fluid pressure; and

a spring Jocated in an annular space between the inner and outer sleeve assemblies for

urging the inner and outer sleeve assemblies to the extended positions,

9. Awell choke apparatus for causing quick closure of 2 choke assembly having a choke

housing, a choke element, an actuator housing, and an ectuator rod extending from the actuator

housing to the choke element for linearly moving the choke element, the apparatus comprising:
an actuator plgte for moumting to the actuator housing;

a choke plate for mounting to the choke housing;
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nounted to the choke plate, the first and second
portions sealingly engagi ng each other and being
retractabl e when the actuator plate noves in the
closing direction, the outer sleeve concentrically
encircling the cylinder and piston; and a spring
mount ed between the plates in an annul ar space between

A e LM T L

plates in an openin Ire
accordi: i m.9 her, conpri si,ng, . a_ gui de
rece p%j%c ehlg Flg%@g Hﬁéa rc‘i‘l?eé g%%ﬁﬁtgwg%x%ﬁdé“%ﬂt% th?gcyﬁll%ﬁf 59 that the

- ui.d nber stationarily mounted to the
APcarton Pt BB BT E R (bRt PG o RS TG v THftiveto the

%hgegggge rec%ﬁéacle m@en'the actuator plate noves in
Hoke RS 6T OV AR BT heysios gud therod i me witicacthehe i delosing
%ecqgéafLe h%é; %ﬁﬁ | ongi tudi nal axis offset froma

BREFHF 29 1 Bsrohplpdousingte sanse Ge phicko elsmentdo sibisole Bfw phasee.
plates relative to each other. 14. The apparatus

according to claim9, further conprising: an outer

| eeve having a first portion nounted to the actuator
]@tgﬁ%”ﬁﬁﬂnﬁ&§@8@W60ﬁ@¥¥Rdwﬂwnﬁumrbhglo t he choke
plate, the first and second portions sealingly
engafFiitreaunintcd betweendhalplifed fagurging thepdtealin & oesing th@tion.
actuator plate noves in the closing direction, the
outer sleeve concentrically encircling the cylinder
and piston; a spring nmounted between the plates in an
ThnRied sppersiyaeesoidingwednint hevhawinele cylindey endaidod R€centered on the
cylinder for urging the plates in an opening
Plgiekect i on;

12. The apparatus according to claim 9, farther comprising;

an outer sleeve having a first portion mounted to the actuator plate and a second portion
mounted to the choke plate, the first and second portions sealingly engaging each other and being
retractable when the actuator plate moves in the closing direction, the outer sleeve concentrically
encircling the cylinder and piston; and

a spring mounted between the plates in an annular space between the outer sleeve and the

cylinder for urging the plates in an opening direction..

13, The apparatus according to claiz 9, further comprising;

8 puide receptacle stationarily mounted to one of the plates; and
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a guide receptacle stationarily nounted to one of the
plates radially outward fromthe outer sleeve,
relative to a central axis of the plates; and a guide
menber stationarily nounted to the other of the plates
and in sliding engagenent w th the guide receptacle
when the actuator plate noves in the closing direction
to preysids mem8&atatiORriff md relative to each
other. 15, A nethod ogf %u@%ﬁ%ﬁ%?%gri Dﬁ&ﬂgl%@g%@@g engagement
welthi thOzuid (BB 1B AU M0 e elenent carried in
t he choke housing for f%t%éog?%%ﬂ%vﬁ%ﬁt%?ﬂ?%ad&@mt%ihhsﬂlde
g{aﬁﬁ@-,ﬁgﬁigﬁ}% & ar .housi.ng, .an_ actuator rod
extendi ng fr om t E%@%%S@ﬁ&ﬂ”%ﬁ@%%@ﬂi effseivgora A otdral axis of the
RIRYr Lnear| ving the choke elenent, and a
gir?'i ve rr%ccﬁarﬁ%agm (%rﬁh%m%% ?:lf”%"ﬁtt?)imhéﬁﬁng f or
sel ectively extending and retracting the rod, the
met hod conprising; -14 (a) nounting a quick closure
s&g‘gl et ween the_ actuator housi ng and the choke
%Zu& n%l%gmg%c?cf%é}n%%“ﬁuﬂﬁeﬁlﬁ%ﬁrmmﬂmure assenbl y,
novi ng.1 he.,actuat or housing and the rod in unison

wi t h*EECH BEREhevIng a dre persipgoiteddo tieaphniet jthte el  Bodri@ortion

n?«ﬂﬂ!‘eg h%usi n? fqt% tg‘ai%rse t he choke el enent to nove to a

cl 0s 5‘3 8??‘:11( ?bj, B lrstgng SWﬂﬁDTj’UgEGeii]MEjmgnglqgmgLe[ﬁihmg%?mdbeing
erein_step conpri ses applying hydraulic ui

S e 6

© eiepatimeres buheclesmptiotton, % outheo @i rically

acc rd&ggylt o claim15, wherein:

encircling inder and piston;

a spring mounted between the plates in an annular space between the outer sleeve and the
cylinder for urging the plates in an opening direction;

a guide receptacle stationarily mounted 1o one of the plates radially outward from the
oufer sleeve, relative fo a central axis of the plates; and

a guide member stetionarily mounted to the other of the plates and in sliding engagement

with the guide receptacle when the actuator plate moves in the closing direction to prevent

rotation of the plates relative to each other.

15, A method of quickly closing a well choke having a choke housing, a choke element carried
in the choke housing for linear movement relative to the choke housing, an actuator housing, an
acteator rod extending from the actuator housing to the choke element for linearly moving the

choke element, and a drive mechanism in the actuator housing for selectively extending and

retracting the rod, the method COTmIprising:

-14-




step (a) conprises biasing the quick closure assenbly
toward an open position with a spring; step (b)
conprises applying hydraulic fluid pressure to the
qui ck closure assenbly to nobve the actuator housing
in the closing direction; and wherein the nethod
further conprises: releasing the hydraulic fluid

pr es sy @okmiaph ke AbnfekasGhd nd WI%@ h
spring novi nghflhe act uat or %&%ﬁ%@g&hﬁ%& “he's ﬁﬁe&mk@
Basingi@R. 18. The nethod according to claim 15,

further conprising preventing rotation of the actuator

2?2; i(‘%b%griﬂﬁﬂ_h%ﬁi M?clés‘areta&%mﬁf}%gwﬂgo it iac%’atc%ohs?n wad fﬂ?errrorcil Hngunison
with each other in a closing direction relative to the choke housing to caunse the choke element to

move to a closed position.

16. The method according to claim 15, wherein step (b) comprises applying hydraulic fluid

pressure to the quick closure assembly.

17. The method according to claim 135, wherein:

step (a) comprises biasing the quick closure assembly toward an open position with a
 spring;

step (b) comprises applying hydranlic fluid pressure to the quick closure assembly to
move the actuator housing in the closing direction; and wherein the method further comprizes:

releasing the hydraulic fluid pressure from the quick closure assembly and with the

spring moving the actuator housing toward the open position.

18. The method according to claim 15, further comprising preventing rotation of the actuator

housing relative to the choke housing while performing step (b).




