GATE VALVE ACTUATOR This invention relates to gate val ve ae‘t‘éaff?)olf‘éh1 t%hd-.
nore particulakrly to hydraulically operated. actuators for subsea well gate
val ves. Fgesgsone tinme the oil and gas industry has required 5 hydraul i c
actuators bperating gate val ves on subsea wel| christmas trees, pipe °
“mani f ol ds,Na#d ot her under- water well| apparatus, and such actuators of
=“"yari ous designs are in w despread use for this purpose. Preferably, an
“irgefuator for this type of service would pe capable of 10 manual
“opération in the event of* hydraulic powk}'failure, woul d have provision for
~ external adjustnent to conpensate for valve gate drift, could be manually
operated and adjusted with readily available tools and mninmal effort, and
-woul d be conpact in size and fLHKEAfﬁ] Aﬁbﬁ éfﬁﬂbe'15 20. 25 - 2-
"According to the present inventionr—aghydragirt—pnmered actuator for a
sliding gate val ve conprises, a housing,. neans for attaching the housing to
the bonnet of a sliding gate valve, a hydraulic cylinder 5 wi thin and

attached to the houstifs Biv&et it OFe P68 &4 Qi G dIVL Wt it AOUsi ng, a

piston within

and more particularly to‘hydraulic;ily operated actuators
for subsea well gate valves.

For some time the o0il and gas industry has required
5 hydraulic actuators for operating gate valves on subsea

well christmas trees, pipe manifolds, and other:under-

water well apparatus,'and such actuators of various
designs are in widespread use for thié purpose. Preferably,
an actuator for this type of service would be capable of

10 manual operation in the~event of hydraulic powerlfailure,
would have provision for external adjustment to compensate
for val?e gate_drift, could be manually operated and
adjusted with readily available tools and minimal effort,

and would be compact in size and functionally reliable.
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the, cylinder for noving the actuator stemaxially in response to hydraulic
pressure, ‘neans to connect the actuator stemto the stemof the sliding

gate 10 .. valve, and.externally accessible valve gate drift adjust ppat -
means for -adjusting the drift of the valve gate. The above and furt
features of the present invention are illustrated, by way of exanpl® n't5
the’tiamﬁngs wherein: - 20 25 -3- Figure 1 is a diagrammatic side

el evation of a subsea well conpletion system show ng val ve actuators
incorporating the present invention in fuspctional position on gate val ves

of a subsea christmas tree; and, 5 Figure 2 is a centra

Tongi tudi nal section, on an enlarged scale, of a valve actuator that

i ncludes the features of the present invention. As diagrammatically
represented i n Fi gur dctorddinge tacthat pres&néntiosgnhjonheaphedeatliaventi on

are especially 10 suitable for use on subsea well conpletion apparatus
10 to open and Glovexedamstyaltess o Rosdiddngngake vAlvVetaemPXigesd4 that
is mounted on the subsea wel | head assenblx 16. The illustrated well head
assenbly 16 typiacRomginge| mgags for attaching the housing to the
s bonnet of a sliding gate valve, a hydraulic cylinder
5 within and attached to the housing, ah actuator

f)

stem extending through the housing, a piston within
“the cylinder for moving the actuator stem axially
in response to hydraulic pressure, means to connect
the actuator stem to the stem of the sliding gate
10 . valve, and'externally accessible valve gate drift
adjustment means for adjusting the drift of the .
valve gate. -
The above and furfher features of the present
invention are illustrated, by way of example, in

15 the Drawings, wherein:-
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a wel | head housing 18, a tree connector 20 securing the 15 tree 14 to
t he housing 18, and a pernmanent gui de base 22 surrounding and secured to

the pessing 18 and associ ated well head conponents 24 by. support struts 26.
The étbr s.8 are operated by hydraulic pressure conducted from a _
sui t\gblde source (not shown), through hydraulic |ines 20 (not shown),

and the pressure is applied to the actuator pistons through internal \ﬁgﬁ
passages.in the actuator as described bel ow. 25 - 4 - Referring to

Figure 2, the preferred enbodigent of the present invention is illustrated

in one of the valve actuators 8 that is shown attached to the bonnet 30 -of
one of the gate valves 12 by a plurality of screws 31. The 5 actuator 8
broadly conprises a housing 32 secured to a main body 34 by threads 36, a
fl ange body Bdgevenkciedatadizgrammdbi¢odidsgelgvatiommyfe @ody col lar 40, a
stem assenbly 41 conprising an outer or. manual override stem 42 and an
i nner ofubEegavebh €9PPHAELORt BVFLeM, SRYWHRE-¥3ANe RRFWANILS 10 cyl i nder 46
secured,by threads 48,10 the majn, body 34, a cylinder cap 50 secured by
Uhr eads BEOERATATIRG LRFRFSSSRD 1RECREIThdt SRCEional BPSE Nt ed on
the inner stemi44.withip th Iigggr.46 and a piston-return coil spring
56 surrSndthe TREVES PRatr Suk¥end Bt et D it it he i n
5 Figure 2 is a central longitudinal section, on an
enlarged scale, of a valve actuator that includes the
teatures of the present invention.
As diagrammatically represented in Figure 1, valve
actuators 8 embodying the present invention are especially
10 suitable for use on subsea well completion apparatus 10 to
open and close gate valves 12 located in the christmas tree
14 that is mounted on the subsea wellhead assembly 16.
The illﬁstrated wellhead assembly 16 typically includes
a wellhead housing 18, a tree connector 20 securing the
15 tree 14 to the housing 18, and a permanent guide base 22
surrounding and secured to the housing 18 ahd associated
wellhead components 24 by support struts 26. The
actuators.8 are operated by-hydraulic pressure conducted
from a suitable source (not shown), through hydraulic lines
20 (not shown), and the pressure is applied to the actuator

pistons through internal passages. in the actuator as

described below.
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15'body 34 .and a spring conpression hub 58 that surrounds the outer stem

42. The outer-‘e
Fig. 2, .has a c

nd of the housing 32; i.e., the right- hand end as vj
entral opening into which is threaded a packing gl a

din

,1.;4‘-'- )

and threaded onto the 20 outer end of the packing gland is an end cap 62’

with a centra

openi ng 62a. The outer stem 43-extends through the pack

ng

gPaﬂﬂ'SO and into the end cap 62, preferably termnating wthin the central
epeni ng 62a when the stemis inits "valve closed" position shown in Fig.

2. Between a radial 25 fReapgeiffaPirilieePacking e3rd-60 ansbdemdibacent

end face of the
facilitate furt
stop for the ac

actuator housing 30 is a spacer ring 63 that is renoved
bee preseact dgvehtidre i dldusntatédcirthone n§ tloe praiwiede a
tuator stem as will be nore fully explained later, An

to

annul ar static 3egpagrs 8 rhat_ is havmestrpahedttiithe REBRRFt IO 1t #8€n t he

gland 60 and th
barri er between

h [ d | ] I [ fl
SEVBHE " SR L3 LRI S50l g 11

he™g stem he outer s

i d
tem

42 has a radi Rl byr@itcd SBrah8fy Homprils2B08 Adsif Hedewhibint@ £ antinal

bore 58a of the

hub 58, and a pair of bearing assenblies 68, 70, |ocate

d on

opposi te si des bédy h# fHyanheedls, 3fpr avifdengel hody 3§ ctomneoned uppattte bet ween

t he stem 42 and
70 in position
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a%gli? r.ilgjc& %Z g?e%]e% ]E.ialrpgeer broldr}]rg CZ%].Q‘P | 49 OS, tah % tgt% agls .Q gmbalsyS %r'lb
comﬁrising an outer or manual override stem 42 and an inner
or actuation cylinder stem 44, a sleeve-type hydraulic
cylinder 46 secured by threads 48 to the main body 34, ;
cylinder cap 50 secured by threads 52 and a set screw 53 to
the cylinder 46, a pistoﬁ 54 mounted on the inner stem 44
within the cyliﬁder 46, and a piston-return coil spring 56
surrounding the cylinder 46 and extending between the main-
body 34 and a spring compression hub 58 fhat surrounds the
outer stem 42,

The outer end of the housing 32; i.e., the right-
hand end as viewed in Fig. 2, has a central opening into |
which is threaded a paéking gland 60, and threaded onto the
outer end of the packing gland is an end cap 62 with a

central opening 62a. The outer stem 42 extends through the

ly.

packing gland 60 and into the end cap 62, preferably terminating

within the central opening 62a when the stem is in its
"valve closed” position shown in Fig. 2. Between é radial
flange 60a of the packing gland 60 and the adjacent end face
of the actuator housing 30 is a spacer ring 63 that is
removed to facilitate further threading of the gland into
the housing to provide a sto§ for the actuator stem, as wiil

be more fully explained later. An annular stactic seal 64



10 flange 42a. The outer stem42 is connected to the inner stem 44 by neans
of ‘& gtem adjustment screw 74 that is secured to.the end of the‘inner stem
by afgaR screw 76. The inner end of the stem adjustnent screw 74 has a
“centAWl)/transverse 15 tongue 74a that cooperates-with a mating groove 44a
in the adjacent end of the inner stem44 to prevent relative rotation _ ,
bet ween the screw 74 and the stem 44smhen properly assenbl ed as shown. Thé
adj ust mrent screw 74 and the adjacent portion of the inner stem44 reside in °

a cent r&éoéime%a%qiéoéﬁ%e{l@&n%ggmyhﬁeasge@f _t%tae%!ééﬁd i t@lenal threads

on the screw 74 cooperatie wth the threads in t bore 42b to axially
change hdesimec 82, oanaf atimiel -ac dgwainie t Salzor6d, pandiddus fheidaxi al position

of the inner stem44 with respect to the outer stem 42, when the outer stem
i s rot abaxrign petwspacthe gkand prAckhoRofuarertReoBEe RIS RM242 ext ends
through a centra in the

fluid-tight mnnéPQ?{ﬂ‘gF%’f os':tf;‘?’ g’élnh?gg caaodﬁ?gyggg [%ggfésagggﬁdavég‘nat he i nner
o2 Sl TR M LTS phston St sbg smibanbie 0 80
| S rot aawdl avpairr efpbesring tdssemblibes S6&M744 ilotetedeopasifdsiiteshown in .
Fig. 2. Wen in that position the outer. stem 42 holds the piston 54
agai nstsiges of the flange 42a, provide relative rotation support
between the stem 42 and the hub 58. A retainer ring 72
- holds the bearing assembly 70 in position against  the stem
10 flange 42a;
The outer stem 42 is connected.to the inner stem
44 by means of a stem adiustment_screw 74 that is secured to
the end of the inner stem by a cap screw 76. The inner end
of the stem adjustment screw 74 has a central transverse
15 tongue 74a that cooperates with a mating groove 44a in the
adjacent end of the inner stem 44 to prevent relative rotation
between the screw 74 and the stem 44 when properly assemblgd
as shown. The adjustment screw 74'and the adjacent portionm
of the inner stem 44 reside in a central threaded bore 42b
20 in the outer stem 42, and external threads on the screw 74
cooperate with the threads in the bore 42b to axially change
the location of the screw in the bore, and thus the axial
position of the inner stem 44 with respect to the outer stem
42, when the outer stem is rotated with respect to the inner
25 stem. IR
The outer stem 42 extends through a central bore
in the cylinder cap 50 and is sealed in a fluid-tight manner

thereto by annular dynamic seals 78. Between the inner end

of the outet stem 42 and the piston 54 is an annular bushing



5 - annul ar  shoul der 44b on the inner stem 44, and when the actuator is
operated by hydraulic pressure the piston 54, innmer stem 44 and outer ¢
42 translate in unison. Annular seals 82 assure a fluid-tight barrief}
bet ween t he. pi ston and the i.nner stem 10 When the actuat or-8
fwunctii onal |y connected to a gate valve the acguator's inner stem44 is
dbnﬁécted to the valve's bonnet stem 84 by suitable neans such as the
T-sl gt arrangenent shown in Fig. 2, so that when the actuator is operated
the stens 44, 8480rbpsPrRventygahliies.of the agharens PiSTETpERER WY OFP& he

val vé bonnet stem 84 jncl.udes,an_annul ar. beyel,ed. .shoul der .8 t.
"cooperates with éﬁe‘ﬁnlh&‘ﬁ}eszf\]}& 3ge%a%ﬁ<§é’§ta¥§ﬁr‘fja%é t%@%%gﬁ ?ﬁeEQ/%I]i/nen Jonnet
30 to establish g.pRtah-ifkdmhal psetidetween thersd em 84vaed thechannet
when the valve is closed as shown in Fig. 2. An annul ar packing 20 86, held
in place in the poshetoBOcHey catpackiew 42chalder timitpidBonpiSévirgetnst ddmani c

seal between the bonnet and the bonnet stem 84, and annul ar, dynam c seal s
90 proovide a f urBRRightshanldes: 4hktMedher ABOETE et 8 4ihd 2PHeYBER TR nut

88. The packing nut 88 is.sealed . to th net .3 ane al

el ement 92, and 335:5%%%7 ar® s?@gfragﬁgp‘?%\%y%%guﬁﬁi%%’sg%l’ i%g‘tee ?l%?/ﬁb%f’v\een
the bonnet and thgnast ¥ad®r44ManA BOEYr FtenMdr 8phh€l LNeriad vasdhe Vadifar
actuator 8 is designed for hydraulic

seals 82 assure a fluid-tight barrier between the piston and

the inner stem.

10 " When the actuator 8 is functionally connected to a
gate valve the actuator's inner stem 44 is connected to the
valve's bonnet stem 84 by suitable means such as the T-slot
arrangement shown in Fig. 2, so that when the actuator is
operated the stems 44, 84 translate in unison. The other

15 end portion bf the valve bonmet stem 84 includes an annular
beveled shoulder 84a that cooperates with an annular beveled
backseat surface 30a on the valve bonnet 30 to establish a
metal-to-metal seal between the stem 84 and the bonnet when
the valve is closed as shown in Fig. 2. An annular packing

20 86, held in place in the bomnet 30 by a packing rétainer nut
88, provides a dynamic seal betwéen the bonnet and the '
bonnet stem-84;'and annular aynamic seals 90 provide a
fluid-tigbt barrier between the stem 84 and the packing nut

ot 88. The packing nut 88 is sealed to the bonmet 30 by an

25 annular seal element 92, and an annular seal 94 provides
'flui;;tight integrity between the bonnet and the actuator
main body 34}

Hvdraulic Operation

“The valve actuator 8 is designed for hydraulic



-7- operation but is provided with nmanual override capability when
requi r ee. When operated hydraulically, control pressure is introduced

. throug ﬁahe or nore ports 96 (onl-y one shown) and cohducted by an annul ar
mani f ol\&48 to and through a 5 plurality of circunferentially*spaced

| ongi tudi nal passageways 100 in the wall of the cylinder 46 into ah annul ar
chanber 102 between the piston 54 and the cylinder cap 50. Annul ar seals

" 104 between the piston and the cylimder and 106 between the cylinder cap
and the cylinder cooperate with the seals 10 78, 82 to confine actuation

control dyeeesubs b tie prbonbed Wi nMbekebyvefri@spaipe®itecyhis pressure
the piston, the actuator stem assenbly 41 and the val ve bonnet stem 84

t rans| atwhennrequsoed co Whiea bpérated iwmadlinakFly, ntnedepreaguisdie bonnet

stem shoul der 84a from the_bonnet backseat 30§ 12 nd transl atjng the val ve
gate (ndt® REFRATUFRE FhrovElpeRe pR% iM9TEn POBras b °‘§&nﬁ’éﬁsé PBR) for the

act uat or t ht er.at| S p. | ravided by an
externalané%oﬁ%gﬁggg%é l%syn(%?l gﬁ%&g%ﬁla(ﬁﬁ%@df gﬁcglgo%l‘g?lélﬁggﬁﬁeét ed to 20 one
or My e HRiral it98of adidcudmiFerehAovd]ly spatedatbhgi ed 11 pagdygevays
Conpensated oil pressure entering port 108 is conducted by a passageway 110

i nto an hidnathe reablerofl thei aytirdey|4hdatosanagmnilar chambet t he piston *

54, and gl so by a ssagewa 4 iptqQ the.spring housjng . 32._Thi
25 comIaHeBetHReR Bt (otobxPhr o MAIRILIBERE proatln o APRBREr ushi ng e
housi ng 44:andohepdasd :g@ep%g&&@t&{a AP RLARhEer T AWeUBLRLeSRT I NG 56

functions to automatica
the cylinder cap and the cylinder cooperate with the seals

10 78, 82 to confine actuation contrgl pressure - to the chamber
102, whereby in response to this pressure the piston, the
actuator stem assembly 41 and the valve bonnet stem 84
translate in unison to the left as viewed in Fig. 2, unseating
the bonnet sfem-shoulder 84a from the bonnet backseat 30a

15 and translating the valve gate (not shown) into its open
positiom.

Pressure compensation for the actuator 8 to ease
its operation at deep sea depths is provided by an external
compeﬁsator (not shown) that is functionally connected to

20 one or more ports 108 (only one shown) in the actuator main
body 34. Compensated oil pressure entering port 108 is
conducted by a passageway 110 into an annular chamber 112 in
the cylinder 46 and in front of the piston 54, and also by a
péssageway 114 into the spring housing 32. This pressure

25 compensation precludes exterral hydrostatic pressure from
crushing the housing 32 and rendering the actuator inoperable.

The actuator spring 56 functions to automatically
close the valve whenever control pressure is lost or removed

from the backside of the piston 54. The spring 56-pfovides'



cl ose the val ve whenever control pressure is |ost or renoved fromthe
backsi de of the piston 54. The spring 56 provides - 8 a force X
sufficient to rapidly.overcone the hydrostati:c head of the control preXsure -
col um situat ed above the water surface; i.e., platformcontrol room hei ght
above the water. Since the above-descri bed gressure conpensation system5
ehi nates the effect of the anbient water gressure on the actuator, which
pressure can be very great dependi ng upon the depth at which the actuator

is [ocated, the FozeeObutfieiThiti kO 5§p{§wiorv%4cbﬁ]e%l9§%ytﬂ%s\ggltyg f.l%%d

substantially | ess than if such pressure ‘conpensati on were absent.
‘When t he act uatedt the hguitzil ipsaisbyrepeshimed siyueead raboyy eteutetepmmand t he

outer stem42 is Eoved fromits "valve closed" position towards the valve
bonhet 30, car SATRECRF th-§1- PAECEPFRNEPRGiRIr E9omoheighy Spoxed thRewaRRF i Ng

assenblies 68, gfQ..Th 1 e hub 58 conpresses the_actuator 15
spring 56 which ?’gﬁnphé %%own%pggéggigéglpopnegssgget Re™R AT B8R Bpen.  Thi s

movenent of theldnminetés effel2fFes® 6LStHd Snbiehe! P58dd PredhutbBeostamd s
outer end face 42c, so that the position of the stem and thus the position

of the val ve g&cé&uatan, bériminpaksyuns ceatt Jiensdrfr gnedathalepengidg wpo20 t he

att uator.throug: the end cap .o eni'_lng 62a. Manual Override Operation The

preSent |nvent|g‘ﬁ BFBH‘d%rs "ﬁ’éﬁg‘aF BVRTTHRROT 1s located, the size of the
« E' - spring 56 required to close the valve is substantially less
tﬁan if such pressure compensation were absent.

10 When the actuator is hydraulically operated by
control pressure command the outer stem 42 is moved froé its
"valve closed" position towards the valve bonnet 30, carrying
with it the spring compression hub 58 and the bearing assemblies
68, 70. This movement of the hub 58 compresses the actuator

15 spring 56 which remains compressed as long as the valve
remains open. "This moveﬁent_of éhe outer stem 42 also
results in relocation of the steﬁ's outer end face 42¢, so
that the position of the stem, and thus the position of the
valve gate, can be manually ascertained from the outside of

20 the actuator through the end cap opening 62a.

Manual Override Operation

[ ¢

"The presenﬁ invention provides manual override
operation of the valve operator 8, even under valve operating
Pressure or hydraulic system control pressure, by removing

25 the end cap 62, installing a wheei_;rank 116 (Fig. 1) or the
outer stem 42, and thén'rotating the stem. As the stem 42
rotates the stem adjustment scre& 74 is forced to the left
(Fig. 2); i.e., towards the valve bonnet 30, thereby translacing

the inner stem 44, the bonnet stem 84, and the valve gacte



hydr { c systemcontrol pressure, by removing 25 the end cap 62,

I nst ng a wheel crank 116 (Fi.g. 1) or the outer stem 42, and then-
rotattng the stem As the stem42 rotates the stenladjustnent screw 74 is-
forced to the left (Fig. 2); i.e., towards the val ve bonnet 30, thereby ;
‘translating the inner stem 44, the bhgpnet stem 84, and the valve gate -
9 - (not shown) to the left to open the valve. During this val ve opening

rotation,the gperation resulfant forces fromthe stens 44 and 84 and the
val ve ga{’é°'ér$‘9"§’a?ctt€dt¥‘ﬁr %QPSBaF?%d’aalé’ﬁnbpyr?ﬁgbﬁh’tene stem 42, and
t he bear r | t should be
not ed tthQY%éﬁﬁiﬁu ¥8§%F%$%e gF£¥1§#qﬁﬂgﬁﬁgggn?5?€€%§$¥gL enabl es the
stems 44tR&ds s aﬂ.daaa 8O UL, :hael salvhegaad \Wregabaccba thwnsdtat e wit hout
exercising the piston 54, the spring 56 or the spring conpression hub 10
58. Becathe hﬁalxings asseghlfl&rhyl y¥heesten o‘rl}uemlds theqbearthg o manual |y open

t he val ve, s .an i vanta hi.eved as conpared with
oper af'i oft® ? Xw 1§pFF %ﬂﬁ’é§§ %€§%n88the nanuarpoverride to
close the valve 15, fhaMmutse Sﬁgldpgﬁhfz'ﬂ{‘eﬁ#ﬁlaﬁt BUL$2: 48 Fiahed by the |

wheel crank 116 in the opposl rection. I'S rotation causes the stem
adj ust NeBf ©ite Py eFbritOiO¥Rt i teRDLEGNthe istems 44 and 84, and of

opergﬁion of the valve operator 8, even under valve operating pressure or

course, also the valve gaﬁe, to translate.withoﬁt-éxércisiﬁg
the piston 54, thé spring 56 or the spring compression.hub
10 58. Because of this, significantly less torque is required
to manually open the valve, and thus an important advantage
is achieved as compared with Opération requiring spring
compression.
When using the manual override to close the valve
15 from its open position, the stem 42 is rotated by the wheel
crank 116 in the opposite direction. This rotation causes
the stem adjustment screw 74 to move to the right; i.e.,
towards the packing gland 60, thereby pulling the stems 44
and 84 and thé valve gate in the same direction, and resulting
20 in closing the valve. During this valve-closing rotation
the operation resultant forces from the valve géte and the
stems 84 and 44 are reacted Ehrough bearing assembly 68 b&
the stem 42. Also during this valve-cloé@pg the bearing
-assembly 68 is reacted by the spring compression hub 58, and
25 the hub is reacted by the spring 56.
” It.should'be noted that the retainer ring 72,
which retains the bearing assembly_?O on the outer stem 42,
is required for normal hydraulic operation of the actuator 8§

. when the stem 42, hub 58 and spring 56 cycle.forwa:d and afe



towards the packing gland 60, thereby pulling the stems 44 and 84 a he
val ve gate inthe sane direction, and resulting 20 in closing the e
During this valve-closing rotation the operation resultant forces fromthe
val ve gate and the stens 84 and 44 are reacted through bearing assenbly 68
by the stem 42. Al so during this valve-closing the bearing assenbly 68 is
rsaefed by the spring conpression hub 58,-pgpd 25 the hub is reacted by the
spring 56. It should be noted that the retainer ring 72, which retains the

. bearing aSSerTbEXnyocﬂést Ia%rgir'l%]eﬁoﬁﬁﬂmaé%ua{::?oﬁ i edptar PofvRIphydraulic

operation of the actuator | wnen the stem 42, hub 58 and spri'ng 56
cycle forward asAtedl presshbe o@tiyardd.mes during normal actuation of a

subsea val ve by control pressure command. External Adjustnents The present
i nvention furtéﬁiﬁﬁEﬂu@dﬂEﬁEﬂE&E&ternalIy 5 adjusting the position of the
val ve gate to which the_actuator 8.i% cgnnec%quxgxternal adtqgtngp% og
valve gate drift is accdmyl PERRTPbY SRR PRG PR F RAGE 67| 59 fEE TR Y
cl ockwi se or sCoUNi&FGlOGhe Pbsfrio@Lehkataife s d W8 Rl Sh Ofnd HgRARbyr
t hreads 40a, 10 40b, one right-hand and the other |eft-hand, that engage
external threa8lsioncdrrecitlednge body 38 and the main body 34. Relative
rétation of the bodies 38, 34 is prevented by an .
External adjustment of valve gate drift is accomplished
3 by rotating the flange collar 40 either clockwise or counterclock-
wise. The collar 40 has two sets of internal threads 40a,
10 40b, one right-hand and the other left-hand, that engage
external threads on the flange body 38 and the main body 34.
Relative rotation of the bodies 38, 34 is prevented by an:
anti-rotation key 118 that resides in opposed keyway slots
in the adjacent body surfaces. Accordingly, rotation of the
15 collar 40 either draws the main Body 34 and the housing 32
towards the flange body 38 or forces them away from the body
38, thereby changing the position of the bonnet stem 84 and
the actuator's innef stem 44 with respect to the actuator
cylinder 46, and thus changing the drift; i.e., the valve .
20 gate position with respect to the valve body/bonnet/ actuator
assembly.
C External stop adjustment for the stems 42, 44, 84
and the valve gate is accomplished by rotation of the packing
° glahd 60. Thus, if it is desired to stop closing movement
25 of these stems and the gate before the stem shoulder 84a
backseats on the bonnet surface 30a, the frangible spacer
ring 63 is knocked out and the gland 60 is threaded furcher

into the housing 32 until its axial position stops the

movement at the desired point.



rotation key 118 that resides in opposed keyway slots in the adjacent
b surfaces. Accordingly, rotation of the 15 collar 40 either draws the
wgl ) body 34 and the housing 32 towards the flange body 38 or forces_them
away from the body 38, thereby changing the position of the bonnet stem 84

and the actuator's inner stem44 with respect to the ‘actuator cylinder 46, |

-and thus changing the drift; i.é., the valve 20 gate position with respec
to the val ve body/bonnet/ actuator -ddsenbly. External stop adjustnent for

the stens 42, 44, 84 and.the valye gate is acconplished b otation of the
- packi ng gl and 60.Th?hﬁg","9}'fy i%° ia§h&§§FrE}ﬂe§% WOEBQPBE‘P%E efent 25 of

t hese s . th t r b, eats on the
bonnet Es)g‘r??fa%%q: afactg ﬁ%@f?}%ﬁ%%ﬁﬁ%gﬂﬁtﬁg 0%% Fgélg?lﬁ%ﬁié‘?j out and the
gl and 6@skembly erjedchefit hasodhntie the Seewidig 32 wAki Fiéld, asl al position
stops the novenent at the desired point. - 11- The ability to achieve
t hese twelhddustdjmstwent orhesutisi desuheeactaratdoneffers significant cost

savi ngs._.i asc,senbl adiustyrent, hoth in the shop and in the field, as well
as ad?u&&ﬁ&i&f&ﬁﬁ#—é—w L d£345388t i on. 5 Valve Gate Position Indication
As discussed aboyg, dagsupgééb%aeovegalgpeg&fe il ahesod et &liiRakkgn of the

position of the valve gate by view n _
determination of the position of thé valve gate by viewing

or feéling/ﬁeésuring the relative position of the outer stem
42 to the end cap 62. A fully extended stem indicates the

10 valve gate is closed, and of course a fully retracted stem
indicates the valve gate ?s in its open poéition.

The invention also envisions determination of the
valve gate position by electrical means, such as by an
eiternal electricgl sensor (not shownj mounted on the end

15 cap 62. Using a permanently magnetized stem 42, the proper
sensor can determine the presence (valve closed position) of
the stem or the non-presence (valve open position) thereof,
and send an appropriate signal to the control room on the
surface platform (not shownm). |

20 : It should further be noted that although the
above-described valve actuator is intended for use on gate
valves on subsea well completion chrisémas.trees and/or
manifolds, the actuator also has utility on shore where
remote operation of gate valves is required. Thus the

25 adjustment features described above offer an economic advancage-
where valve adjustments are required in the field, either on
1anﬁ or subsea.

Although.;he best mdde contemplated for carrying

out the present invention has been herein shown and described,

oy



or feeling/neasuring the relative position of the outer stem42 to the end
cap 62. A:-ful.l'y extended stemindicates the 10 val ve gate is closed, and of=
course a fully retracted Stemindicates the valve gate is in its open £
position. The invention al so. envisions determ nation of the valve gate
pesiti-on by electrical means, such as by an external electrical sensor (n
showf) nmounted on the end 15 cap 62. Using a permanently magnetized stem
42, the proper sensor can determ ne the presgg&e (val ve cl osed position) of
the stemor the non-presence (val ve open position) thereof, and send an
appropriate signal; shhe .0 : :aGe s (Ao ).
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val ve actuator i s nadiectwdeblotOrdapat cafiggftan wiate3 sopegahdan uoelble ehapl etion
christmas trees and/or manifolds, the actuator also has utility on shore
where renpte oper HIPIRCHI ngRERr wf FBE IBVeRiANY @¢. sThuborthe i5 thej Cbdiment
features descri bed above offer an econom ¢ advant age where val ve
adjustnments are required in the field, either on I and or subsea. Although

t he best node contenplated for carrying out the present invention has been
herei n shown and descri bed, -12- it will be apparent that nodification
ahd variation may be nmade wi thout departing fromwhat is regarded to be the
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subj ect matter of the invention as set forth in thé,CIains. -13- CLAI M

“"A hydraulic powered actuator for a sliding gate val ve, the aetuator

, régxiisjng:- a) a housing; b) . nmeans for attaching the housing tothe
-bQnpet of 5 a sliding gate valve; c) a hydraulic cylinder

wi thin and attached to the housi-ng; d) an actuator 'stem extendi ng throqgh*
t he housing; e) a piston wthi-13he cylinder for noving the 10 ;
act uat or__st axially in response to hydraulic pressure; f) neans to
connect TAEMP¢t uat or stemto the stemof the sliding gate valve; and, Q)

externally aﬁPESSib5§P$t|$%19?5§°g%%%5_ggkﬂgkggﬂk°}faa?%idin means for

adjusting the drift

e va ac r ac%ording to

clai m 1 uher gl ihe g%aggtﬁggogt%gﬁ?kggﬁhggrhousing to a val ve bonnet

conprises a maln body connecte

odsing and a fl ange body for

attachmgnt t@ haRsialgwe bonnet, the main body and 20 the flange body
bei ng interconnected by the valve gate drift adjustnent neans. 3. An
act uat olb)acc aie@nzg fior altziawhingheéhei AouBéng to the bonnet of
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a sliding gate valve;
c) a hydraulic cylinder within and attached to the
housing; _ | 3
d) an actuator stem extending through the housing;
e) a piston within the cylinder for moving the
actuator stem axially in response to hydraulic
pressufe;
f)} means to connect the actuator stem to the stem of
the sliding gate valve; and,
g) externally accessible valve gate drift adjustment-
means for adjusting the drift of the valve gate.
2. An actuator according to claim 1 wherein the
means for attaching the housing to a valve bonnet comprises
a main body connected to the housing and a flange body

for attachment to the valve bonnet, the main body and

‘)

the flange bédy being interconnected by the valve gate

drift adjustment means. "

3. An actuator according to claim 2 wherein the
position of the main body relative to the flange body
can be adjusted axially by the valve'gate drift

adjustment means. .
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gosition of the main body relative to the flange body can be adjusted

axially by the valve gate drift 25 adj ust nent peans. 4, An @3

dctuator according to claim2 or claim3 wherein the valve. gate drift

adj ust ment neans conprises a.collar threaded to the main body and 'the
f.hange body, and wherein rotation of the collar with respect to 5 t he
feliur’and fl ange bodi es causes relative axial novenent of the bodies. 5.

An actuator according to claim4 and including a differential thread system
between the collar and the main and flange bodd=es. 10 - 6. An
actuator according to any of clainse 2 to 5 and including neans for
preventing relative rotation between the main body and the flange body. 7.
An actuator according,to any_of the precedin plains‘ﬁferein t he _act uat or

stem conprises an assénmbly 137 aCTRRLPL AT ML Tl d Sferftl2ih 3 nner
and i ner ot em eranERta. tiE VEVSTERS drlef ddBiaheh s SRHRE (Riaed 0
:‘Qleats}[ \E;ren ad] ust ngng, Qﬁstﬁ@géééé aﬂ@%ﬁéiﬂiﬁ%é@ Y e QfClange tﬂ&%&/,
positions of the oufer and inner stem el'enents. 9. An “act uat or
a%cording to cl ahAl 7wREr&iRi FdBation of the collar with respect to

5 the main and flange bodies causes relative axial
movemeht of the bodies.

5. An actuator according to claim 4 and including
a differential thréad system between the collar.and the
main and flange bodies.

10 6. An éctuator accordihg to any of claims 2 to 5
and including means for preventing relative rotation
between the main body and the flange body.

7. An actuator according to any of the preceding
claims wherein the actuator stem comprises an assembly

15 : including an outer stem element, an inner steﬁ element
and stem adjustment means for adjustably connecting the
outer and inner stem elements. |

8. An actuator according to claim 7 wherein the

stem adjustment means facilitates axial adjustment of

& 20 the relative positions of the outer and inner stem
elements.
9. An actuator according to claim 7 or claim 8

wherein the stem adjustment means comprises an adjustment
screw secured to one of the stem elements and threadedly

25 engaging the other stem element, whereby rotation of one

-_—
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wherein the stem adj ust ment neans conprises an adj ustnment screw secured to
one the stemel enents and threadedly 25 engagi ng the ot'her -stem

el , Whereby rotation of one -15- elenent with-respect to the other
el changes the relative axial position of the two el enents. 10. An
actuator according to any of claims 1 to 9 wherein the actuator ‘stem 3
i ncl udes manual override- 5 - nmeans for manual ly operating the \*~I
actuat or-w t hout advanci ng the piston. 11. An actuat or according s
to-claim 10 and including neans for biasing the piston and the actuator
stemin one axial direction, andMerein the nmanual -- 10 override means:
functions w thout exercising said biasing neans.. -- 12. An act uat or ¥
according to claim 11l wherein the biasing nmeans conprises a coil spring

I t.he h . : 3. A d I d actuat
For o SITHPHD ks VATRer S (o 1 4SF AL%Rant [paiandy ke shown by the

.Exam‘ngélaggbe axial p051tlon of the two elements. -

10. An actuator according to any of claims 1
to 9 wherein the actuator stem includes manual override- - {
5 means for manually operating the actuator without - §

advancing the piston.

11. An éctuator according to -claim 10 and
including means for biasing the piston and fhe actuator
stem in one axial direction, and wherein the manual

10 override means functions ﬁithout exeréiSing said
biasing means..

12.  An actuator according to claim 11 wherein
the biasing means comprises a coil spring enclosed - -
within the housing.

15 13. A hydraulic powered actuater for a sliding
gate valve substantially as described and as shown by

the Drawings.
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