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The field of this invention relates to valve actuators such as, 'for exam-—

ple, those that can move a gate in a gate valve between an open and a closed
position and which have features which allow emergency shutdown for a

variety of conditions.

BACKGROUND OF THE INVENTION

Control valves and chokes, as well as other types of valves, are fre-

quently used in the oil and gas industry. There are numerous designs of
actuators which have been applied to such valves for remote operation.
Some actuator designs also incorporate an emergency shutdown feature.

The shutdown components can be actuated electrically or hydraulically.

a

Some applications do not have an adjacent available electrical supply or an
auxiliary hydraulic system for actuation of the shutdown sequence for the
valve. Shutdown systems in such environments have relied on line pressure
changes for the shutdown trigger.
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tor; Baker O Tools Miintenance and Operating Instructions for Mde
"CSWC' Coil Spring, H gh Thrust Wre-Cutting Actuator; and Baker Q| Tools
literature on Pneumatic "Piston" Actuator, show generally the variety of
.types of actuators that have been enployed in the past and sone executions
of shutdown sequences incorporated isn those designs. U S. Patent
5,261,446, issued to the inventor of the present invention, Gerald S
Baker, illustrated a shutdown systeminvolving actuation of a torsion
spring which worked with the main closure spring in the actuator to
acconpl i sh energency shutdown. The tripping systemfor the shutdown nodes
Is illustrated in Figures 8-10 of this patent. This system enpl oyed a

pi ston-sensing |ine pressure and a series of conplex |inkages upon which
vari ous spring-|oaded plungers would act so as to allow actuation of the
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trips. Accordingly, what is needed is an actua for a val ve which can be

Zi’i: IC It ¥I E?Md to thevinvdntoaof the presertinvention; Gearald8e Baker, iustrated a
shutdown system involving actuation of a torsion spring which worked with the
main closure spring in the actuator to accomplish emergency shutdown. The
tripping system for the shutdown modes is illustrated in Figures 8-10 of this
patent. This system empl-oyed a piston-sensing line pressure and a series
of complex linkages upon which various spring-loaded plungers would act so-
as to allow actuation of the tripping mechanism if the sensed line pressure
exceeded a high-pressure setpoint or became less than a low-pressure

C setpoint. One of the problems with the design lustrated in U.S. Patent

5,261,446 is that when the setpoints for tripping upon sensed high or low
pressure were set fairly close together, the mechanism was incapable of
being reset. As the line pressure rose in an attempt to reset the mechanism
in U.S. Patent 5,261,446, the high pressure setpoint trip would also be actu-
ated, precluding resetting of the device. This generally became a problem if
the difference between the high- and low-pressure trip points was less than
about 400 psi. This problem occurred due to the linkages employed, which
had interdependent movements, thus making the reset procedure difficult, if

not impossible, for low-differential setpoints for high- and low-pressure trips.



or hydraulic systens. Additionally, an objective of the present invention
is to provide independently operating high- and | owpressure trip
assenblies where the operation of one trip assenbly is independent of the
operation of the other. Another objective is to provide alternative

shut down techni ques such as, for exapple, in the event of a fire in the
area of a valve nounted to the actuator. Another objective is to provide a
conpact design to accommp- date installations where space is at a prem um
Yet another objective is to provide a variety of ways for manual ly
tripping the valve to the closed position. Yet another objective is to
retain the valve in the trip position until manually reset. Those and

ot her features of the invention will beconme nore apparent to those skilled
in the art froma review of the preferred enbodi nrent and an alternative
enbodi ment deseodrdéinigiiye wivat iSuNddRd @& anHctubieINDOrGNvalveawhichdamber W th
an energency shutdown feature incorporates shutdown of the valve when a
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énlpplng system BRI EF DESCRI PTI ON THE DRAW NGS Fi gure I's a 'sectional

| evat i sneh as, dor ekaniplehintheaespht of aifewinthdeirba of a valve mounted to
~ the actuator. Another objective is to provide a compact design to accommo-
date installations where space is at a premium. Yet another ob}ectiv'e is to
provide a variety of wajs for manually tripping the valve to the closed position.
Yet another objective is to retain the valve in the trip position until manually
reset. Those and other features of the invention will become more apparent
to those skilled in the art from a review of the preferred embodiment and an

alternative embodiment described below.

SUMMARY OF THE INVENTION
A valve actuator with an emergency shutdown feature incorporates

shutdown of the valve when a sensed line pressure is outside of high- and
low-pressure trip points. The actuator can be manually tripped. The actuator
can be tripped in the event of a fire or, incorporating a solenoid, a trip can be
accomplished with an appropriate signal. Once'tripped, the actuator requires
manual reset. The normal open and closed operation of the valve cooperates
with a clutching mechanism which is part of the trip system. The preferred

embodiment of the clutching system is a torsion spring or springs which



- the open and cl osed positions of the valve. Figure 2 shows the actuator
stemin the up position, corresponding to the closed position of the

val ve. Figure 3 shows the actuator stemin the down position, corresponding
~to the open position of the valve. Figure 4 shows the tipping system which
ul'timately engages the torsion spring inits normal position. Figure 5
shows the systemof Figure 4 in the condition where a [ow pressure trip
has occurred just before the tab noves the torsion spring. Figure 6 is the
view of Figure 4, showing a high-pressure trip just before the tab noves
the torsion spring. Figure 7 is the view of Figure 4, indicating the reset
techni que of push- ing in a button on a manual plunger. Figure 8 is the
view of Figure 4, showi ng how the systemtrips respon- sive to a fire in
the vicinity. Figure 9 is the view of Figure 4, showi ng how a sol enoid

- Pover egorfial loﬁaﬁlélférﬁéﬁﬂlﬁ BnéQﬂPééﬁdh bt Paol It thebiferainiess eetéq the

actuator as hown in Figure 1. Figure 10 illustrates an alternative
enbodlnwmﬂnfbythenﬂppni gyguwm|on of the valve fromthe open to the cl osed
position. Figure 11 1s a detailed view of Figure 10, illustrating the stem
corre- sponding to the val ve-cl osed position and show ng the tripping
system en- ed to the | ower of two torsion spring/clutch devices enployed
in thisBR %?E(SQRIHT@!E OF THE DRAWINGSt i ve enbodi nent, illustrating

'n section V'I‘-engure ? is a sectional elevational view which shows a split view of both
the open and closed positions of the valve.

Figure 2 shows the actuator stem in the up position, corresponding to
the closed position of the valve.

| Figure 3 shows the actuator stem in the down position, corresponding
to the open position of- the valve.

Figure 4 shows the tripping system which ultimatély engages the torsion
spring in its normal position.

Figure 5 Show's the system of Figure 4 in the condition where a low-
pressure trip has occurred just before the tab moves the torsion spring.

Figure 6 is the view of Figure 4, showing a high-pressure trip just
before the tab moves the torsion spring.

Figure 7 is the view of Figure 4, indicating the reset technique of push-
ing in a button on a manual plunger.

Figure 8 is the view of Figure 4, showing how the system trips respon—
sive 1o a fire in the vicinity.

Figure 9 is the view of Figure 4, showing how a solenoid-powered
plunger can be used to remotely trip the valve attached to the actuator as
shown in Figure 1.

Figure 10 illustrates an alternative embodiment for a normal actuation

of the valve from the open to the closed position.



conbi ning of the nmechanisms for shutdown with a sol enoid and shutdown in
response to a fire, using eutectic material, where both nmechani sns direct
the actuator to the failsafe position using the sanme rod. DETAI LED
(DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring to Figure 1, a valve
body 10 has a passage 12 and a recipro cally nmounted gate 14 shown in the
split viewin two positions. On the |12ft side of the figure, the gate 14
is extended all the way down, corresponding to the open position for
passage 12. On the right-hand half of the figure, the gate 14 is all the
way up, noving the passage 16 out of alignment with pas- sage 12, thereby
closing off passage 12. Gate 14 is attached to stem18. A cup 20 is
secured to stem 18 and bi ased by spring 22. A housing 24 sur- rounds spring
22. The actuation assenbly 26 is nounted to the housing 24. The actuation
assenbly 26 ifgues 1dvie apdé‘taiimyiew aftféigure r OFillusteating tleodtéin dodrewer head
28 has gui de.grooves 30 which accept a key 32, which 1s in turn connected
to a shEPPndigietheyalvarclosed positien and showingthentripping systesheht

adapt er i 8. Scr 36, is.thus confined to |ongitudinal novenents
only du@%&%&@é@ OWeﬂﬁ\gﬂa tafsign, spasgidutoba deviees 2mplayedain thisi t h
threadegnﬁ@§&W% through a series of balls (not shown). Those skilled in
the art 'w undetstand that rotation of the ball nut 40 will result in
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turned tesparsectoon Ring, Lsing dafsctic Fiatenidie whdrb 5dthﬁnbﬂhhﬁl§i'ﬁ§‘d§fégﬁ tHsl ve cap
42. Adapter stem 48 is nounted on bearings 50 and 52 above an el ow,
actuator to the failsafe position using the same rod.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figure 1, a valve body 10 has a passage 12 and a recipro-
cally mounted gate 14 shown in the split view in two positions. On the left
side of the figure, the gate 14 is extended all the way down, corresponding to
the open position for passage 12. On the right-hand half of the figure, the
gate 14 is all the way up, moving the passage 16 out of alighment with pas-
sage 12, thereby closing off passage 12. Gate 14 is attached to stem 18. A
cup 20 is secured to stem 18 and biased by spring 22, A housing 24 sur-
rounds spring 22. The actuation assembly 26 is mounted to the housing 24.

The actuation assembly 26 in its two positions is shown in Figures 2
and 3. Alower head 28 has guide grooves 30 which accept a key 32, which
Is.in turn connected to a shaft adapter 34. The threaded screw 36 is pinned _
to the shatft adapter 34 by pin 38. Screw 36 is thus confined to longitudinal
movements only due to keys 32 extending in grooves 30.

Ball nut 40 interacts with threaded screw 36 through a series of balls
(not shown). Those skilled in the art will understand that rotation of the ball



respectively. Adapter stem 48 is also connected to drive stem 54, which has
a key 56 connecting it to rotor 58 for tandemrotation. Locking sleeve 60
hol ds the rotor 58 to the drive stem54. Ball nut adapter 62 is secured to
.drive stem54 at fastener 64. Ball nut adapter 62 rotates on radial
bearings 66 and is held from above d bel ow, respectively, by thrust
bearings 68 and 70. Radial bearing 72 facilitates rotation of drive stem
54. Clutch stator 74 is secured to body 76 by fasteners 78,. Munted over
clutch stator 74 and rotor 58 is coiled spring 80, which is wound counter-
cl ockwi se. The lower end 82 of coiled spring 80 is fixed to the clutch
stator 74. The upper end 84 of coiled spring 80 has a protruding tab 86.
Tab 86 is engaged by tab 88, which is part of the shutdown system 90. The
shutdown system 90 will be described in nore detail in the discussion

rel at i ngitad0-willressiit id-tanslatiocholthe theeaded dcedw 36. sintthagpdsitisn shbegs t ab
88 has contacted tab 86 and displaced it, the coiled spring 80 wll only.
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to Figures 4-9," novement of tab 88 agai nst _ ect, 1 ncredses
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rotor 58 and all the conponents which nove in tandemw th it. Coile
spring &b kelyaS6 ccarineagting ittter fotor 88efdri tandesn robatiomt drocking stebve 60
counter Chlcﬁgg Vt\ﬂg ?otro(r)tsast tiootﬂe drive stem 54. Ball nut adapter 62 is secured to drive
stem 54 at fastener 64: Ball nut adapter 62 rotates on radial bearings 66 and
is held from above and below, respectively, by thrust bearings 68 and 70.
Radial bearing 72 facilitates rotation of drive stem 54. ,

Clutch stator 74 is secured to body 76 by fasteners 78,. Mounted over
clutch stator 74 and rotor 58 is coiled spring 80, which is wound counter~
clockwise. The lower end 82 of coiled spring 80 is fixed to the clutch stator
74. The upper end 84 of coiled spring 80 has a protruding tab 86. Tab 86 is
engaged by tab 88, which is part of the shutdown system 90, The shutdown
system 90 will be described in more detail in the discussion relating to Figures
4-9. It should be noted at this time that unless tab 88 has contacted tab 86
and displaced it, the coiled spring 80 will only permit rotation of rotor 58 and
along with it, drive stem 54 and adapter stem 48 in a counterclockwise rota-
tion. Counterclockwise rotation beginning at drive cap 42 with pin 44 de-
pressed, ultimately results in counterclockwise rotation of ball nut 40, which
causes threaded screw 36 to translate downwardly to the position shown in

Figure 3, where the passage 12 in valve body 10 will be wide open. Reverse



tends to increase its diameter, thus allowng rotor 58 to turn
count ercl ockwi se. However, in attenpts to turn the rotor 58 cl ockw se, the
coiled spring 80 binds tightly onto the rotor 58, locking it to the stator
.74. Those skilled in the art will appreciate that in order to close the
valve, tab 86 wll have to be pushed yn a direction to increase the

di aneter of coiled spring 80, whereupon the return spring 22 (see Figure
1) pushes on cup 20, translating up stem 18 which abuts threaded screw 36.
Threaded screw 36 can then translate, which results in a clockw se
rotation of ball nut 40 and all the conponents connected to it up to and

I ncl udi ng adapter stem 48. Since the pin 44 is not depressed during the

cl ockwi se rotation of ball nut 40, the drive cap 42 does not rotate as the
gate 14 noves to the position where passage 12 is closed. Threaded screw 36

has a boretatientafitbegsssembly, begimuingawith thiveecap 4ddand eriing &ddlsngeal ed
by seal 96 near the lower end of rod 94, A cap 98 wth seals 100 and 102

seal s of f#0; ke pipyRatedhby goilest spdng 80d Hawexeraasowillchefexmpatnied with
projection 1 i ch defjnes a narrow bypass_ passage 106 _about its outer
digf Pan 8 585,
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(parts, the movenent of threaded screw 36 is controlled Dy the passage or
passagestends tarincredseitstdiametér, thes allowing wtenss8 46 troceghicrtlotRkdvisech t hat

the rate of novenment of threaded screw 36, upon urging by closure spring
22, s Heweaverda attempis to turn the rotor 58 clockwise, the coiled spring 80 binds
tightly onto the rotor 58, locking it to the stator 74. Those skilled in the art will
appreciate that in order to close the valve, tab 86 will have to be pushed in a
direction to increase the diameter of coiled spring 80, whereupon the return
spring 22 (see Figure 1) pushes on cup 20, translating up stem 18 which
abuts threaded screw 36. Threaded screw 36 can then transiate, which
results in a clockwise rotation of ball nut 40 and all the components connected
to it up to and including adapter stem 48. Since the pin 44 is not depressed
during the clockwise rotation of ball nut 40, the drive cap 42 does not rotate
as the gate 14 moves to the position where passage 12 is closed.

Threaded screw 36 has a bore 92 through which extends a dampener
rod 94. Bore 92 is sealed by seal 96 near the lower end of rod 94. A cap 98
with seals 100 and 102 seals off the upper end of bore 92. Rod 94 has a
circumferential projection 104 which defines a narrow bypass passage 106
about its outer periphery or, alternatively, directly through projection 104.
Thus, movement of the threaded screw 36 is regulated by the size of the
opening past projection 104 as the threaded screw 36 moves in either direc—

tion. Normally, when opening the valve by turning drive cap 42 counterclock—



The primary conponents for normal operation of the illustrated val ve

havi ng been descri bed, including notion fromopen to closed during normal
operations, the enmergency shutdown system 90 will now be described using
.Figures 4-9. Referring first to Figure 4, the tab 88 is illustrated in
order to orient the reader. The conpgnents of the actuation assenbly 26
are omtted in Figures 4-9 for claritly. However, R should be understood
that novenent of tab 88 to the left will have the effect of noving tab 86
in the direction that increases the dianeter of coiled spring 80 to
initiate the shutdown sequence previously described. Tab 88 is a portion
of tripping sleeve 108. Balls 110 are disposed in openings 112 in tri pping
sl eeve 108. Cutch rel ease sleeve 114 fits inside a bore 116 which extends
partway into.one end of fripping sleeve 108. Clutch release sleeve 114 has
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pl unger is3ggulated.t hr ough ball |ock pin 128 and supports balls 132 in an
(outmardly extending position shown in Figure 4 such that they engage | ow
trip rel ease ph@ Ariwary pamponaatsdon narmaltoperationiafrithedastratodhivalveni | | be
expl ain hel qw whe, ooves 138 on the plunger 134 are noved into
fiavingrbesh desedbsd,

al i gnnediaINPee iluding motion from open to closed during normal
operations, the emergency shutdown system 90 will now be described using
Figures 4-9, ‘

Referring first to Figure 4, the tab 88 is illustrated in order to orient the
reader. The components of the actuation asserﬁbly 26 are omitted in Figures
4-9 for clarity. However, it should be understood that movement of tab 88 to
the left will have the effect of moving tab 86 in the direction that increases the
diameter of coiled spring 80 to initiate the shutdown sequence previously
described. Tab 88 is a portion of tripping sleeve 108. Balls 110 are disposed
in openings 112 in tripping sleeve 108. Clutch release sleeve 114 fits inside
a bore 116 which extends partway into one end of tripping sleeve 108. Clutch
release sleeve 114 has an outer surface 118 and a groove 120. Head 122 fits
over tripping sleeve 108 and has an internal shoulder 124. When surface 118
of clutch release sleeve 114 is in contact with balls 110, as shown in Figure
4, balls 110 extend sufficiently outwardly to engage shoulder 124, thus pre—
venting movement of tripping sleeve 108 to the left. A spring 126 biases the
tripping sleeve 108 to the left, thus holding the balls 110 against shoulder 124

in the view of Figure 4. Extending completely through clutch release sleave



allowng themto retract inwardly into ball lock pin 128. Ball |ock pin 128
has a closed | ower end 140 which is disposed in a bore 142 of lowtrip

rel ease pin 136. High trip release pin 148 extends through bore 142 of | ow
trip release pin 136 and into contact with Iower end 140 of ball lock pin
128. Low trip release pin 136 extends through a bore 150 in body 152.
Spring 126 bears on one end agai nst %ody 152 and on the other end agai nst
tripping sleeve 108. Cutch release sleeve 114 noves in tandem w th bal

| ock pin 128 due to the pin connection 154. A spring 156 is held in a
conpressed state by a eutectic material 158. As will be described bel ow,
in the event of a fire in the locality of the shutdown system 90, the
eutectic material 158 will release its hold on spring 156, forcing clutch
rel ease sleeve 114 to be biased to the left, bringing groove 120 into

al i gnment 14iand tHgping Sleeye\MQ&iBLhaﬂdoslpplm‘gz&Saﬂdock pirm3$28Head aisepiero
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(passage 12, generally on the downstream side.
. allowing them to retract inwardly into ball lock pin 128_ Ball lock pin 128 has
a closed lower end 140 which is disposed in a bore 142 of low trip release pin
136. High trip release pin 148 extends through bore 142 of low trip release
pin 136 and into contact with lower end 140 of ball lock pin 128. Low trip
release pin 136 extends through a bore 150 in body 152.. Spring 126 bears
on one end against body 152 and on the other end against tripping sleeve
108.
Clutch release sleeve 114 moves in tandem with ball lock pin 128 due
to the pin connection 154. A spring 156 is held in a compressed state by a
eutectic material 158. As will be described below, in the event of a fire in the
locality of the shutdown system 90, the eutectic material 158 will release its
hold on spring 156, forcing clutch release sleeve 114 to be biased to the left,
bringing groove 120 into alignment with balls 110, whereupon spring 1730 can
bias the tripping sleeve 108 for a shutdown.
High trip release pin 148 has a bore 160 through which extends trip rod
162. A solenoid or some other actuating mechanism 164 abuts to trip rod 162
to selectively actuate it into ball lock pin 128, which in turn forces clutch

release sleeve 114 to move, placing groove 120 adjacent balls 110, thus



line pressure is connected to bore 172. Acting against |line pressure on
piston 170 is the force of spring bias fromspring 178. An adjuster
mechani sm 180 allows the preload on spring 178 to be changed to alter the
lowpressure trip point of the system Connected to piston 170 is flat

di sc 182 which has extending through {t a rod 184, one end of which
extends into lowtrip release pin 136, Conparing Figure 4 with Figure 5,
it can be seen that if the line pressure acting on piston 170 falls bel ow
the force of spring 178 acting on flat disc 182, which abuts piston 170,
then disc 182 and piston 170 nove to the left, taking with themthe | ow
trip release pin 136 by virtue of the connection provided by rod 184. The
hi gh-pressure trip assenbly 186 is preferably identical in operation to
the | ow pressure trip assenbly 166. Thus, its individual conponents wll

not be daliewingsdppig sleeVdd 08rioybel bidsedbiby spriag tii2ét for biosureesht passayef
hi gh- pressure trip assenbly 186 is in a reverse direction fromthe
orientat$®n of the | ow- pressure trip assenbly 166. Both assenblies 166 and

186 sense |in ressure .downstreamof the val ve. ver, g buildup in
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descri belihe pressipeis tonnecteditalboresina. dAuting wighinst finelpredsare on piston
170 is the force of spring bias from spring 178. An adjuster mechanism 180
allows the preload on spring 178 to be changed to alter the low-pressure trip
point of the system. Connected to pisten 170 is flat disc 182 which has
extending through it a rod 184, one end of which extends into low trip release
pin 136. Comparing Figure 4 with Figure 5, it can be seen that if the line
pressure acting on piston 170 falls below the force of spring 178 acting on flat
disc 182, which abuts piston 170, then disc 182 and piston 170 move to the
left, taking with them the low trip release pin 136 by virtue of the connection
provided by rod 184.

The high-pressure trip assembly 186 is preferably identical in operation
to the low-pressure trip assembly 166. Thus, its individual components will
not be described again. The only difference is that the orientation of high-
pressure trip assembly 186 is in a reverse direction from the orientation of the
tow—pressure trip assembly 166. Both assemblies 166 and 186 sense line
pressure downstream of the valve. However, a buildup in that pressure
results in movement to the left or toward body 152 by high trip release pin
148. This is because rod 188 translates to the left when line pressure ex—

ceeds the force of the calibration spring 178’, thus moving high trip release



cussed in nore detail. A lowpressure tripis illustrated in Figure 5.
‘There, the line pressure which is connected to bore 172 decreases to the
point where spring 178 can push the piston 170 to the left, as shown by
.comparing Figures 4 and 5. Wen the piston 170 is pushed to the left, the
low-trip release pin 136 al so noves 4t,0 the left, taking with it the clutch
rel ease sleeve 114. \When the grooves 120 align with balls 110, the
tripping sleeve 108 is no longer |ocked against internal shoulder 124, and
the spring 126 biases the tripping sleeve 108 to the left. This takes tab
88 against tab 86 on coiled spring 80. Mvenent of tab 86 increases the

di ameter of coiled spring 80, thus allowing the return spring 22 to push
the threaded screw 36 upwardly as ball nut 40 and the conponents connected
toit rotate clockwi se. A high-pressure trip is illustrated in Figure 6.
When pr eBE\H48 witheyi affecting tha pesition afslofmtripe;ejgaf:?cpléu 1@5._swhils;gcda,t§ , rod
188 noves to the left . toward | ower end 140 o a ock pin 3. .

U timat eé??a't‘ﬁ%e‘!i‘% I“belrkp geleases pins 148; exeads dhrgugh gn borepi42 e dew pi n

' k pin 128
Lakes v DRESRERE rhfbaBR BIETa6°C ove 214 10 event ual | ;“Sufa'g'r oove Ilgb”i nto
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the pas Ssa&%gl'f 7§ %agepurs?? eengi%ton 170 to the left, as shown by comparing Figures
4 and 5. When the piston 170 is pushed to the left, the low-trip release pin
136 also moves to the left, taking with it the clutch release sleeve 114. When
the grooves 120 align with balls 110, the tripping sleeve 108 is no longer
locked against internal shoulder 124, and the spring 126 biases the tripping
sleeve 108 to the left. This takes tab 88 against tab 86 on coiled spring 80.
Movement of tab 86 increases the diameter of coiled spring 80, thus allowing
the return spring 22 to push the threaded screw 36 upwardly as ball nut 40
and the components connected to it rotate clockwise.

~ A high-pressure trip is illustrated in Figure 6. When pressure in bore
172’ exceeds the force provided by spring 178', rod 188 moves to the left
toward lower end 140 of ball lock pin 128. Ultimately, the ball lock pin 128 is
displaced by high trip release pin 148 in response to movement of rod 188.
Movement of the ball lock pin 128 takes with it clutch release sleeve 114 to
eventually put groove 120 into alignment with balls 110, allowing them to
retract away from shoulder 124. When that occurs, the spring 126 can bias
the tripping sleeve 108, thus forcing tab 88 to engage tab 86 on coiled spring
80 for a release of rotor 58. Thereafter, the return spring 22 drives the



The reset procedure is illustrated in Figure 7. Figure 7 illustrates the
‘position which occurs after a lowtrip as previously described, whi ch
results in novenent to the left of rod 184, taking with it lowtrip
release pin 136. Those skilled in the art will appreciate that even if a
high trip occurs, noving rod 188 to the left, the passage 12 and the valve
w Il close, thus reducing the sensed™pressure to a point bel ow the
setpoint for the low trip. Thus, as line pressure adjacent the passage 12
is reduced at the point where it is sensed, the return spring 178 wl|l
nove the rod 188 back to its normal position showm in Figure 4. At the
sane tinme as the line pressure is reduced, where sensed, due to the

cl osure of passage 12, a lowtrip occurs, allowi ng spring 178 to nove rod
184 to the left. Accordingly, when it is time to reset, Figure 7 indi-
cates t hdhirRded sarewr 36 dipwvaslly asithsballinutildand thoseseompanenisatger 134

' d d, .thus allow ng .balls 13 oretract within ball lock pin 128.
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tripping sleeve err gure it can be seen that until the
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sleeve 114 wll also result 1 n novenent of trippt ng sleeve
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pin rod 188 to the left, the passage 12 and the valve will close, thus reducing the

-,

sensed pressure to a point below the setpoint for the low trip. Thus, as fine
pressure adjacent the passage 12 is reduced at the point where it is sensed,
the return spring 178’ will move the rod 188 back to its normal position shown
in Figure 4. At the same time as the line pressure is reduced, where sensed,
due to the closure of passage 12, a low trip occurs, allowing spring 178 to
move rod 184 to the left. Accordingly, when it is time to reset, Figure 7 indi-
cates the positions of rods 184 and 188. In order to reset, the plunger 134 is
depressed, thus allowing balls 132 to retract within ball lock pin 128. Figure
7 shows the ball lock pin advanced fully until it has come in contact with high
trip release pin 148. However, when a trip occurs, the position initially of the
ball lock pin 128 is further out. Pushing in ball lock pin 128 moves with it
clutch release sleeve 114, as well as tripping sleeve 108. Referring to Figure
5, it can be seen that until the balls 110 clear the internal shoulder 124,
movement of clutch release sleeve 114 will also result in movement of the
tripping sleeve 108. Eventually, bails 110 clear shoulder 124, thus allowing
outer surface 118 to come in contact with balls 110, effectively pushing them



136 sufficiently so that the balls 110 can becone rel ocked onto shoul der
124. 1t should be noted that as these nobvenents are occurring, the | ow
trip release pin 136 does not nove. The energency shutdown system 90 is
now reset. Wien line pressure resunmes and clears the | ow pressure
setpoint, the spring 178 is overco y the force behind piston 170, thus
nmoving rod 184 to the right to the ition again shown in Figure 4. _
Referring to Figure 8, the eutectic trip is illustrated. If there is a fire
in the vicinity of the enmergency shutdown system 90, the eutectic materi al
158 shown in Figure 4 liberates the spring 156 to act on clutch rel ease

sl eeve 114. Bracing off body 152, the spring 156 pushes the clutch rel ease
sleeve 114 to the left, thus bringing grooves 120 into alignment with
balls 110. This allows balls 110 to retract away from shoul der 124. Wen

t hi s occradialiyt titwardiyngp st thiey raiw eancengage the shouldergt24 byckguetod ppi ng
sleeve 108 to the left, thus noving tab 88 against tab 86 for a shutdown
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(shown | nWiarulice presBiresesamasdritbdenss the low quressurepsetpoirt, the gpring) 162 to

178 is overcome by the force behind piston 170, thus moving rod 184 to the

right to the position again shown in Figure 4.
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the vicinity of the emergency shutdown system 90, the eutectic material 158

shown in Figure 4 liberates the spring 156 to act on clutch release sleeve 114.

Bracing off body 152, the spring 156 pushes the clutch release sleeve 114 to

the left, thus bringing grooves 120 into alignment with balls 110. This allows

balls 110 to retract away from shoulder 124. When this occurs, the spring 126

is able to bias the no longer locked tripping sleeve 108 to the left, thus moving

tab 88 against tab 86 for a shutdown in the manner previously described.
Referring to Figure 12, spring 156’ acts on sleeve 165 which, in turn,

bears on snap ring 159 to move trip rod 162’. The eutectic material 158’

holds back a spring force on sleeve 165 from spring 156’ until sufficient heat

in the area due to a fire removes the eutectic material 158’, thereby allowing

spring 156’ to move sleeve 165 against snap ring 159 on plunger 162’. It

should be noted that the solenoid rod 167 abuts the piunger 162’ so that the

solenoid 164 can independently actuate the emergency shutdown to the

failsafe position.



the | eft against ball |lock pin 128. Rod 162 di splaces ball lock pin 128 to
the left which takes with it clutch rel ease sleeve 114, which allows the
balls 110 to retract away from shoul der 124, thus allowi ng the tripping
Sleeve 108 to nove to the left. This takes tab 88 against tab 86 for a

rel ease in the manner described prevjpusly. The return spring 2-2 now can
nove the gate 14 to the closed position. Those skilled in the art can now
appreci ate the advantages of the preferred enbodinent illustrated in
Figures 1-9. Atorsion spring 80 is at the heart of the clutching system
to allow for manual opening of the valve by a counterclockw se rotation of
drive cap 42. C ockw se novenent of the com ponents connected to ball nut
40 is prevented unless the tab 86 is noved by tab 88. The energency

shut down system 90, which is responsible for noving tab 86, puts the valve

in a closed p¥etanotherway teshehdowndte phssaye 12in firavhhieilluReatbq54T €

rate of passage 12 with gate 14. Closure occurs without rotation of drive

cap 42 bsbewsdngdiigure9i SThesolenaiddibkisattuated tadapiethe ttiprodsisdes t he
cIockmASﬁvéPtation of ball nut 40 occurs at the urging of closure spring
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- Those skilled in the art can now appreciate the advantages of the
preferred embodiment iﬂustrated in Figures 1-9. A torsion spring 80 is at the
heart of the clutching system to allow for manual opening of the valve by a
counterclockwise rotation of drive cap 42. Clockwise movement of the com-
ponents connected to ball nut 40 is prevented unless the tab 86 is moved by
tab 88. The emergency shutdown system 90, which is responsible for moving
tab 86, puts the valve in a closed position. The dampener rod 94 acts to
regulate the closure rate of passage 12 with gate 14. Closure occurs without
rotation of drive cap 42 because pin 44 is not in engagement with adapter
stem 48 when the clockwise rotation of ball nut 40 occurs at the urging of
closure spring 22. This is a safety feature which prevents injury to those
standing near the handwheel that would normally be secured to drive cap 42.
The advantages of the emergency shutdown system 90 are clearly seen from
Figures 4-9. Independently operating high and low trips are provided. Auxil-
iary trips, such as by solenoid 164 or eutectic material 158, are also available.
The emergency shutdown system 90 can be reset independently of the

setpoints for the high and low trips. The amount of force required to move the



passage 12 of the valve body. Thus, spring 126 can be a fairly weak spring.
"Resetting the energency shutdown system 90 is possible, regardl ess of the
cl oseness of the high- and | owpressure trip points. External access to
.springs 178 and 178" allows for easy adjustnent of the high- and | ow pres-
sure setpoints. Auxiliary electrical gr hydraulic systens are not required
for normal high- and | ow pressure tripping options. The design is conpact
and sinple, assuring a |long period of maintenance-free operation. A nanual
trip option is available by sinply providing a pull to the Ieft on bal

| ock pin 128. Referring now to Figures 10 and 11, an alternative enbodi nent
is illustrated. In Figure 10, there is a partial illustration of the valve
body 190 to provide a frame of reference. An actuator assenbly 192 is
nmount ed ,above

act uatortr'ﬁ‘?é@%ﬁilt?é‘iézféaegorlgfﬁ)éhgg&ﬁhéwl% Q@P@h bo%ﬁ%gl%it gl!i@fgsgl‘i;%?%s t he
194 | | Al . 200 i

iSLFlTSL AP 1 ph h& ARG bddl, YRS Senfifla TR 4R bl BTG WHaR $PLEG Lo °
_ m . _ . . Yoo i

oot og REseinyhERMGrBafity snititnh SEsi ifts dOSA tabaRflosy Bf iR 202 1 ©

sl ightl yclgééﬁ@téggt?]f g@t i hi R Id@?—ﬁ?r@s'@.ﬁ?eitﬂptzgginﬁ.ef%ﬁ@?ﬁaleﬁ@é&mt . The

detail ed opera actua- tion system can be better seen froma
revi ew odpririget 28 dhd ¥r8irallowsclap easyerdjbsiméntiof theshigh-edntidowepess-206 by
key 208. Drive cap assenbly 204 supports the ball nut 210. Radi al bearings
212 suppaure setpointsy Auxiianselestriaal privdrablio systamsdaremotusguiredrforgs 214

and 216 al so sypport the drive ca assembly 2Q4 agai nst. | ongi t udi nal
(mvenentnqrmq}fhlﬁﬁmar@clpm&ewreé *BW%@PFOX%%"@é%'% isieomBast apd 210, A

key 220 s?r)ﬁtp?g,dgséu?rln% g'ioonoﬁl Eerzlgcg of Pna‘?ﬂ?eur{aenc]eqfree operation. A manual trip
option is available by simply providing a pull to the left on ball lock pin 128.

Referring now to Figures 10 and 11, an alternative embodiment is

illustrated. In Figure 10, there is a partial illustration of the valve body 190 to

provide a frame of reference. An actuator assembly 192 is mounted above

it. A stem 194 extends through body 190 and into the actuator assembly 192.

A return spring 196 acts on plate 198 to bias the stem 194 upwardly to close

the valve. An emergency shutdown system 200 is illustrated, and for all

. intents and purposes, functions identically to the shutdown system 90 previ-

C ously described. The actuation system 202 is mounted adjacent the emer-

gency shutdown system 200 and operates in a slightly different manner than

described in the preferred embodiment. The detailed operation of the actua-

tion system 202 can be better seen from a review of Figure 11. A drive cap

assembly 204 is secured to rotor 206 by key 208. Drive cap assembly 204

supports the ball nut 210. Radial bearings 212 support the drive cap assem-

bly 204 when rotated. Thrust bearings 214 and 216 also support the drive cap

assembly 204 against longitudinal movement in both directions. A screw shatft

218 engages the ball nut 210. A key 220 extends into groove 222 to ensure



that the screw shaft 218 noves longitudinally with respect to shutdown

‘sl eeve 224 and does not rotate as long as key 220 renmins fixed. Key 220
is se- cured to shutdown sl eeve 224. Torsion spring 226 is supported at end
.228 on sleeve 230. Sleeve 230 does not rotate as it is part of the body of
‘the actuator system 202 and is secured by through-bolts (not shown)
inserted in openings 232. A portionl§f torsion spring 226 contacts

shut down sl eeve 224 in order to allow clockw se rotation but to prevent
countercl ockwi se rotation of shutdown sleeve 224. In order to allow the
shutdown sl eeve 224 to rotate in a counterclockw se direction, the
energency shutdown system 200 needs to be actuated in a manner described
before so that tab 234 can push tab 236 on torsion spring 226 to increase

its diamgter, thus permtting shutdown sleeve 224 to rotate in a
count er gﬁ‘@i ke sereyy phatti2d® moyesilongitdinaly with respestdpatutdovar sleever 206

[ 1 I 240 |ch iis statjonary. The | ower end 242 of torsion
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in a counterclockwise direction, the emergency shutdown system 200 needs

to be actuated in a manner described before so that tab 234 can push tab 236

on torsion spring 226 to increase its diameter, thus permitting shutdown
sleeve 224 to rotate in a counterclockwise direction.

Torsion spring 238 is disposed over rotor 206 as well as sleeve 240,
which is stationary. The lower end 242 of torsion spring 238 is connected to
sleeve 240. The upper end of torsion spring 238 covers the rotor 206. The
torsion spring 238 permits counterclockwise rotation of drive cap assembly
204, which turns with rotor 206 but precludes clockwise rotation. Counter—
clockwise rotation of drive cap assembly 204 turns the ball nut 210 counter—
clockwise and translates the screw shaft 218 downwardly to open the vaive.

As previously suggested, rotation in a clockwise direction of drive cap assem-
bly 204 is precluded by torsion spring 238. However, torsion spring 226
retains shutdown sleeve 224 against counterclockwise rotation. Accordingly,
the screw shaft 218 can translate under the guidance of key 220 extending
into groove 222 on the screw shaft 218, Referring back to Figure 10, down-

ward movement of the screw shaft 218 eventually results in a contact with



17 stem 194 at its upper end 244. Plate 246 is supported by a thrust
"bearing 248 at the lower end 250 of screw shaft 218. Return spring 196 is
al ways exerting an upward force agai nst screw shaft 218. Thus, when the
.valve is in the fully open position representing conplete downward
novenment of screw shaft 218 responsiyg to a counterclockwi se rotation of
drive cap assenbly 204, the energency shutdown system 200 can allow the
valve to close rapidly. Actuation of the various trip nechani snms

previ ously described for shutdown system90 will result in novenent of tab
236 so as to increase the dianeter of torsion spring 226. Wen this
happens, shutdown sl eeve 224 can rotate counterclockw se with screw shaft
218. A closure spring 196 puts an upward force on stem 194, mhich in turn

puts an _u rd f.qQrce on screw sh ft 218, At this time, torsion ring 238
hol ds thgteprﬁ%a &Hd%%o&’@t@mlswmﬁ@dmmhmst bear ﬁat

cl ockwi s ot,ation s IS bec orsion sprin perm,ts
counterc&) ﬁﬂda{ Rf serew %ﬁ@ﬁ%%p %@UH@ ”nggéviﬁé"i ways axesting
Accordin agai nst cl ockwi se rotation and an
upwar d f%b%:ﬁ vgée@fg&rg% %ﬂéﬁs%gé}%@gﬁ 218, screw shaft 218 will turn
count er cl ock Sgép% ki [ .
counterclock&?ggsrgrgpﬁﬁﬁ §§h?ﬁ%ﬁg t ar}geéﬁ?nrﬁpﬂﬁﬁﬂﬁﬁg g @en1200.
Wt h t hedbwiiwardt mbb@m@ﬁt%ﬁ@@fe&ﬂ ghaftt 218 egdponsive rt@ta\-’ﬁlbb(;lt‘l’terclockwm:e
countercl ockwi se rotation of the screw shaft 218 wll cause it to rise

wi t h r espatation of drivetcapl assemiiy 204; the eaiargency shatdown system 200 eanf such
closure |@9control ed by an orifice 252 in plate 254 which is sealed in

(pore 256aligWathe.yalvesto cinse Eﬂmyng%mﬂfl?@ Ofam% Vaylouadumr@e@haamse
rotati on ol i8N A SEHERF T sﬁ’utagémoé:g? i 80 VT et S ement of tab

236 so as to increase the diameter of torsion spring 226. When this happens,
shutdown sleeve 224 can rotate counterclockwise with screw shaft 218. A
closure spring 196 puts an upward force on stem 194, which in turn puts an
upward force on screw shaft 218. At this time, torsion spring 238 holds the
drive cap assembly 204 as well as the ball nut 210 against clockwise rotation.
This is because torsion spring 238 only permits counterclockwise rotation and
always precludes élockwise rotation. Accordingly, with the ball nut 210 held
against clockwise rotation and an upward force being applied to screw shaft
218, screw shaft 218 will turn counterclockwise with shutdown sleeve 224,
which is now released for counterclockwise rotation due to the actuation of the
shutdown system 200. With the ball nut 210 retained against clockwise
rotation, counterclockwise rotation of the screw shaft 218 will cause it to rise
with respect to the ball nut 210, thus closing the valve.

The rate of such closure is controlled by an orifice 252 in plate 254
which is sealed in bore 256 by a seal 258. The opening of the valve by

counterclockwise rotation of drive cap assembly 204 occurs at a slow enough



.18 rate where the size of the orifice 252 does not materially inpede the
rate at which the valve can be opened. It should be noted that torsion
spring 238 holds the drive cap assenbly 204 stationary as the valve is
.being closed so as to preclude injury to person- nel in the vicinity of any
handwheel (not shown) which can be ahbached to the drive cap assenbly 204.
Thus, the difference in the enbodi ne shown in Figures 10 and 11 is that
a pair of torsion springs 238 and 226 are used. The upper torsion spring
238 nmerely ensures that the drive cap assenbly 204 can only be turned
countercl ockwi se and serves the purpose of bracing the ball nut 210 agai nst
cl ockwi se rotation. The |lower torsion spring 226 secures the shutdown

sl eeve 224 against counterclockwi se rotation to facilitate the transl ation

of the screew, shaft 218 jded . ke 20. When it cones tine for shutdown,
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and expl anatory thereof, and various changes in the size, shape and materi -
als, as ddve cap assemblyw204i|s of the illustrated construction, may be made
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that a pair of torsion springs 238 and 226 are used. The upper torsion spring

238 merely ensures that the drive cap assembly 204 can only be turned

counterclockwise and serves the purpose of bracing the ball nut 210 against

clockwise rotation. The lower torsion spring 226 secures the shutdown sleeve

224 against counterclockwise rotation to facilitate the translation of the screw

shaft 218 guided by key 220. When it comes time for shutdown, tab 236 is

displaced and return spring 196 provides an upward force on screw shaft 218.

Screw shait 218 can then rotate with shutdown sleeve 224 in a counterclock—

wise direction due to an increase in the diameter of torsion spring 226 as a
- result of movement of tab 236. With the ball nut 210 braced against clockwise

rotation, counterclockwise rotation of screw shaft 218 allows it to translate

upwardly with respect to ball nut 210 as a result of its counterclockwise rota—

tion to allow the valve to close.

The foregoing disclosure and description of the invention are illustrative
and explanatory thereof, and various changes in the size, shape and materi-
als, as well as in the details of the illustrated construction, may be made

without departing from the spirit of the invention.
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per 113 val ve actuator w energency shutdown.wpd ss 19 What is clainmed A

val ve actuator for -1 value in a line, conprising: a housing;, a shaft
nounted to said housing for novenent between an open and cl osed position
of a valve to which the actuator can be nmounted; a drive assenbly to nove
said shaft between said open and clo®ed positions., a biasing nenber
actin- on said shaft to Uge it toward one of said open or closed
positions known as the failsafe position.:, a shutdown systemto
Selectiﬁﬁkx.rgjeas_ said shaft fromthe position in which it was placed by
sai d dr 'WEE5S8HBFY to all ow said biasing menber to Urge said shaft toward
said failsafe position. said shutdown system conprising: a shutdown

housi ng, a tripping nenber novably nounted in said shutdown housi ng and
operably connected to said drive assenbly: independently operating high-

and | ow pr esgWadvd AdtRat@ds FHPVAIRS in 8IME, c&ﬂngfié’ihlgy connected to said tripping
menber for actuation of said tripping nenber When pressure in the line is

outsi de a preﬁeternj ned pressure range. A valve actuator for a valve in a
line, conpri®dMf4$™& housing; a shaft nounted to sad housing for movement
bet ween an open and closed position corresponding to the open and cl osed
position of @ shaftveousteghia saidhbousing ular omogemente batyvasnean open and

closed position of a valve to which the actuator can be mounted;

a drive assembly to move said shaft between said open and closed
positions;

a biasing member acting on said shaft to urge it toward one of said open or
closed positions known as the failsafe position;

a shutdown system to selectively release said shaft from the position in
which it was placed by said drive assembly to allow said biasing member to urge
said shaft toward said failsafe position, said shutdown system comprising;:

a shutdown housing;

a tripping member movably mounted in said shutdown housing and
operably connected to said drive assembly;

independently operating high- and low-pressure trip assemblies, each
operably connected to said tripping member for actuation of said tripping

member when pressure in the line is outside a predetermined pressure range.

2. A valve actuator for a valve in a line, comprising:

a housing;



a drive assenbly to nove said shaft between said open and cl osed

positions; a biasing nenber acting on said shaft to urge it toward one of
said open or closed positions known as the failsafe position; a shutdown
systemto selectively release said shaft fromthe position in which it was
pl aced by said drive assenbly to allmw said biasing nenber to urge said
shaft toward said failsafe position, said shutdown system conprising: a
shut down housing; a tripping nmenber novably nmounted in said shutdown
housi ng and

operat g ni bREL AP BT Rshl RE e BNl oy b AR RS oo o

to said tripping nenber for actuation of said trippin menber when

pr essurRosifon gerespanding dothe gperm apd adesedr pasiiéen pf @sealve te avigel thai d

hi gh-pressure trip assenbly conprises a first rel ease nmenber novably
nmount edadtiatdatgh bOwisiewed;housi ng for sel ective tandem novenent with said
trippi ng nenber when |ine pressure exceeds a predeterm ned | evel; said

| ow pressure, tyi y,.canprises, a,second rel eagse nmenber, novably
nmount ed in s%i%i‘}s%héﬁ%mg’h%éﬂﬁ‘ée afd §g?ﬁc$‘iﬂvwge{1a§?d rr?l?ﬁf’véqﬂgn?lo\%f"f‘h sai d
tripping menber when line pressure is below a predeterm ned | evel. 21 The

act uat drostions; ai m 2, wherein: said first and second rel ease nenbers are in
a nested relationship. 4. The actuator of claim 3. wherein: said tripping

menber conprd Si@sing rAEMbEELItHY b sAHQRhAE o Wit 9Rarf orkPbBsaid bp&t ofNd second
rel ease nenbers, while the other of said fiTst and second rel ease
closed positions known as the failsafe position;

a shutdown system to sclectively release said shaft from the position in
which it was placed by said drive assembly to allow said biasing member to urge
said shaft toward said failsafe position, said shutdown system comprising:

a shutdown housing;

a tripping member movably mounted in said shutdown housing and
operably connected to said drive assembly;

independently operating high- and low-pressure trip assemblies, each
operably connected to said tripping member for actuation of said tripping
member when pressure in the line is outside a predetermined pressure range;

said high-pressure trip assembly comprises a first release member
movably mounted in said shutdown housing for selective tandem movement with
said tripping member when line pressure exceeds a predetermined level,

said low-pressure trip assembly comprises a second release member

movably mounted in said shutdown housing for selective tandem movement with

said tripping member when line pressure is below a predetermined level.



menbers abuts an end of said tripping nmenber. The actuator of claim4,
further conprising: a trip rod extending through said rel ease nenber which
is in contact with said end of said tripping nmenber, said trip rod
selectively actuable to nove said tripping nenber independently of
operation of said high- and | ow pressure trip assenblies. The actuator of
claimb5, wherein: said trip rod is actuated by a solenoid. ". The actuator
of claim1l. further conprising: a biased tripping sleeve nounted to said
shut down housi ng and operably connected to said drive assenbly; said
tripping menber connected to a rel ease sl eeve novable froma set position.
Where said tripping sleeve is prevented by said rel ease sl eeve from
nmovenent- i n Fles pefiatorod cdind2,biegreinio a tri pped position, where said bias
can nove said tripping sleeve to allow said shaft, in turn, to nove to
sai d fail safgid pesidndeecodd relbdeanémMBl@rar®in &nhaited felakib@tgh.n: said tripping
sl eeve conprises at |east one ball extending outwardly through a |ateral
opening in said tripping sleeve, said rel ease sl eeve conprises a support
surface and a groove, whereupon said support surface |ocks said ball to
sai d shutdown housing, while said groove, when aligned with said ball.

al | ows $ovenblg agpatogiod claiinphiwhersineeve responsive to said bias. 9. The
actuator of claim4, further conprising: a biased tripping sleeve nounted

to said shutgeMripsiugi Memdef cORPIREE ¥ profiRfieatiitbdnPact avith kU aggendl y:
first and second release members, while the other of said first and second release

members abuts an end of said tripping member.

5. The actuator of claim 4, further comprising:

a trip rod extending through said release member which is in contact with
said end of said tripping member, said trip rod selectively actuable to move said
tripping member independently of operation of said high- and low-pressure trip

assemblies.

6. The actuator of claim 5, wherein:

said trip rod is actuated by a solenoid.

7. The actuator of claim 1, further comprising:
a biased tripping sleeve mounted to said shutdown housing and operably

connected to said drive assembly;



said tripping nmenber connected to a rel ease sl eeve noveable froma set
position., where said tripping sleeve is prevented by said rel ease sl eeve
from novenent in response to said bias, to a tripped position, where said
bias can nove said tripping sleeve to allow said shaft, in turn, to nove
to said failsafe position. 1 0. Thexactuator of claim9, wherein: said
tripping sleeve conprises at | east one hall extending outwardly through a
| ateral opening in said tripping sleeve, said rel ease sl eeve conprises a
support surface .and. a groqve, whereupon said s ort surfagce |ocks said
ol | 1o sl EHPRER. O s e R 3 Bt BB bl e B 551 G
ball, allows novenent of said tripping sleeve responsive to said bias. 11.
The act pegiven.of Whieed said, trippangisleeve db prevended byl wad ecleaseelecubditom sai d end
of said tripping nenber: said second rel ease nenber is nounted over said

first rﬁb@éﬁﬁnﬂﬁﬁ"@&poﬁh@@' tol JAif BMs2¢d Mﬁﬁpeﬂa' SkifRbR) ®BbicOhid Hla$hhl tri ppi ng
menber; said tripping nmenber conprises an internal passage wth a novabl e

pl unger _therein,:. said,projection co ises at |least one ball. supported in
5 1 ater@OVEpaH HipPRy L& ) el said Shath i Bep b BV IO K e e n:
sai d plunger conprising a groove which can be selectively positioned in
al i gnnepesiiadn.h said ball on said tripping nenber to allow reset of said
shutdown system by allowi ng said tripping nenber to nove with respect to
said second release nenber sufficiently to allow said tripping sleeve to
be rel ocked to said shutdown housing while pressure is built up in the

i ne. 8. The actuator of claim 7, wherein:

said tripping sleeve comprises at least one ball extending outwardly
through a lateral opening in said tripping sleeve, said release sleeve comprises a
support surface and a groove, whereupon said support surface locks said ball to
said shutdown housing while said groove, when aligned with said ball, allows

movement of said tripping sleeve responsive to said bias.

9. The actuator of claim 4, further comprising;:

a biased tripping sleeve mounted to said shutdown housing and operably
connected to said drive assembly;

said tripping member connected to a release sleeve moveable from a set
position, where said tripping sleeve is prevented by said release sleeve from
movement in response to said bias, to a tripped position, where said bias can
move said tripping sleeve to allow said shaft, in turn, to move to said failsafe

position.



ABSTRACT OF THE DI SCLOSURE VALVE ACTUATOR W TH EMERGENCY SHUTDOWN FEATURE A
val ve actuator with an energency shutdown feature incorporates shutdown of
the val ve when a sensed line pressure is outside of high- and | ow pressure
trip points. The actuator can be manually tripped. The actuator can be
tripped in the event of a fire or, i¥corporating a solenoid, a trip can be
acconplished with an appropriate signal. Once tripped, the actuator
requires manual reset. The normal open and cl osed operation of the valve

cooper afgs ' l; [.smwhich is part of the trip system
187, cant dealir rchifigo RS

The preferre tching systemis a torsion spring or
springs whic normal l'y all ow novenent in one direction but not in the

h. .
ot her unl essS¥dt EPPIRGICEHF CHRPISED A nigasy ehe balkieatending outwardly

through a lateral opening in said tripping sleeve, said release sleeve comprises a
support surface and a groove, whereupon said support surface locks said ball to
said shutdown housing while said groove, when aligned with said ball, allows

movement of said tripping sleeve responsive to said bias.

11.  The actuator of claim 9, wherein:

said first release member abuts said end of said tripping member:

said second release member is mounted over said first release member and
in contact with said projection on said tripping member;

said tripping member comprises an internal passage with a movable
plunger therein;

said projection comprises at least one ball supported in a lateral opening

by said plunger.

12.  The actuator of claim 11, wherein:

said plunger comprising a groove which can be selectively positioned in
alignment with said ball on said tripping member to allow reset of said shutdown
system by allowing said tripping member to move with respect to said second
release member sufficiently to allow said tripping sleeve to be relocked to said

shutdown housing while pressure is built up in the line.





