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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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283 061 A; literature on Dresser Mddel "SRM Safety Rel ease Manual Actua-
‘tor; Baker Q| Tools Mintenance and Qperating Instructions for Mde
"CSWC' Coil Spring, H gh Thrust Wre-Cutting Actuator; and Baker G| Tools
Jiterature on Pneumatic "Piston" Actuator, show generally the variety of
types of actuators that have been empl oyed in the past and sone executions
of shutdown sequences incorporated in those designs. U S. Patent
5,261,446, issued to the inventor of the present invention, Cerald S.
Baker, illustrated a shutdown systeminvol ving 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 enployed a

pi ston-sensing line pressure and a series of conplex |inkages upon which
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not inpossible, for IOMFdlfferentlaI setpoints for high- and IOMFpressure
trips. issued to the inventor of the present invention, Gerald S. Baker, illustrated 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.



Accordingly, what is needed is an actuator for a valve which can be easily
Teset and which can be tripped without the need for auxiliary electrical

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

shut down techni ques such as, for exanple, 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 anot her objective is to provide a variety of ways for nmanually
tripping the valve to the closed position. Yet another objective is to
retain the valve in the trip position until manually reset. Those and
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in the art froma review of the preferred enbodi ment and an alternative
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ovemensuch as)dodexamiplenirbtite evént of alfiee it ltlee arehasfa valvedmounted 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



~upon by the tripping system BRIEF DESCRI PTION OF THE DRAWNGS Figure | is
a sectional elevational view which shows a split view of both 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 valve. Figure 3
shows the actuator stemin the down ppsition, corresponding to the open
position of the valve. Figure 4 shows the tipping systemwhich ultimtely
engages the torsion spring in its 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

t echni que of push- ing in a button on a manual plunger. Figure 8 is the

Vi ew of rigrHIR Allow RYSVEMBAYIr Bﬁeﬁf?éc%[ﬁﬁ bUPZlolﬁﬁﬂfé‘otl"férV@'ﬂbQS%cﬂtéﬂ? in

the vicinity. "Figure 9 1s the viewo I gure 4, show ng how a sol enoid
-pomereduxnibpgnetﬂpphgpsygﬁﬁhjo renotely trip the valve attached to the
actuator as shown in Figure 1. Figure 10 illustrates an alternative

enbodi nrent for a normal actuation of the valve fromthe open to the closed

posi tion. Figure 11 is a detailed view of Figure 10, illustrating the stem
corre- BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 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.



sponding to the val ve-cl osed position and show ng the tripping system en-
gaged to the lower of two torsion spring/clutch devices enployed in this
enbodi ment. Figure 12 is an alternative enbodinment, illustrating in section
¢view the conbining of the nmechanisns for shutdowmn with a sol enoid and
shutdown in response to a fire, usiﬁg eutectic material, where both
mechani sns direct the actuator tot failsafe position using the sane
rod. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Referring to Figure
1, a valve body 10 has a passage 12 and a recipro cally nounted gate 14
shown in the split viewin 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, noving the passage 16 out of alignnent with pas- sage
12, thereby dligdrendldsfa pedailed view ddFiguid 105 ilusteatimytiio stémned@e-A cup
20 is secured to stem 18 and bi ased by spring 22. A housing 24 sur- rounds
spring SPONgg 1o thevabie-plesed position andshowing the trippingsysteavenThe
actuati 26 in its two positions is shown in Figures 2 and 3. A
| oner h@%@%@&ﬁégdwﬁg ?1¢ g‘U?eEo@ WePEIRgdduich dgviees smglwedhln thisin turn
connectgﬁn¢6ai ft adapter 34. The threaded screw 36 is pinned to the
shaft adapter y pin 38. Screw 36 is thus confined to | ongitudinal
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OMJI result intranslation of the threaded screw shown
. response to a fire, using eutectic material, where both mechanisms direct the

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



in Figure 2, the passage 12 in the valve body 10 is closed. In order to
open the passage 12, drive cap 42 nust be rotated after depressing pin 44
against the force of spring 46. Once the pin 44 is depressed and drive cap
.42 is turned counterclockw se, adapter stem48 will turn in tandemwth
drive cap 42. Adapter stem 48 is noypted on bearings 50 and 52 above and
bel ow, respectively. Adapter stem 48 is al so connected to drive stem 54,
whi ch has a key 56 connecting it to rotor 58 for tandemrotation. Locking
sl eeve 60 holds 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
radi al bearings 66 and is held from above and bel ow, respectively, by
thrust bearings 68 and 70. Radial bearing 72 facilitates rotation of drive
stem54. Clutch stator 74 is secured to body 76 by fasteners 78,. Mounted

over clnutcd0 wibtesultia teerdlatiroof the thseaded sdrew 360dndfe pusitidn showeund
counter- clockw se. The lower end 82 of coiled spring 80 is fixed to the .

cl ut ch dndtigure 24thaipassggeri2initieivaivaebodyd Gis clegedo Iharder io opeaindi ng
tab 86. Tab 86 is egfa ed by tab 88, which is ﬂirt of .t he, shut down system
90. The BRRaFSATe 12, erp dRimustbasetated aftendepressing pin 44 agaiast

di scussi,pn elatip t.o _F| gur.es g-Q..It hou| d be nqted,at. this t] t hat
unl 53 Ittﬁs CR 38Hpsc4€df<5%e BE RIS SeRrES e and,grive; 6aR 42088 ng 60
: : Y : . : 52
é“dapt or B FoUnteicooiies) aBpfis SB-ide Wil R Hssihdeln eﬁg*céﬁxé S, ot on
count or clolouTIRteE staf 48 itirmduiiedl 6 farifes SPPand 52 aBBYS dhd SRS | 3¢
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passage 12 in valve body 10 wll be w de open. Reverse

a key 56 connecting it to rotor 58 for tandem rotation. Locking sleeve 60

holds the rotor 58 to the 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



rotation of the assenbly, beginning with drive cap 42 and endi ng at bal

nut 40, is prevented by coiled spring 80. However, as will be expl ai ned
with regard to Figures 4-9, novenent of tab 88 against tab 86, in effect,
.dncreases the dianeter of coiled spring 80 in order to permt clockw se
rotation of rotor 58 and all the conponents which nove in tandemwth it.
Coiled spring 80 has a slight interference fit over the rotor 58, and
counterclockwi se rotation tends to increase its dianmeter, thus allow ng
rotor 58 to turn counterclockwi se. However, in attenpts to turn the rotor
58 cl ockwi se, the coiled spring 80 binds tightly onto the rotor 58,

|l ocking 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 dianmeter of coiled spring 80, whereupon the return spring
22 (see Fotgtion ofthe wssembly, begimtingtwith sz cap 42 ahdenthnghitdal aaut s
threaded screw 36. Threaded screw 36 can then translate, which results in
a cl ockwf9e i$ graventedoby iegilechgpring 80d Howeves, asmwilinbatexplainestindth to it
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(about its outer periphery or, alternatively, directly i on
104. Thiendstourcreasedts diametor, ¢hde dllowirgyvrclor 68 to aaw edeltdriddrwviséze of

the opening past projection 104 as the threaded screw 36 noves in either
direc- However,in attempts 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—



tion. Normally, when opening the valve by turning drive cap 42 countercl ock
W se, the novenent is sufficiently slow so that the danpening effect of rod
94 in bore 92 is not noticed. However, on closure to prevent slamm ng of
.the parts, the novenent of threaded screw 36 is controlled by the passage
or passages 106 around or through thg circunferential projection 104 such
that the rate of novenent of threaded screw 36, upon urging by closure
spring 22, is regulated. The primary conponents for nornmal operation of
the illustrated valve having been described, including notion fromopen to
cl osed during normal operations, the energency 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 conponents of the actuation
assenbly 26 ﬁée omtted |n F'gures 4-9 for clarity. However, R should be
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of clutch release sleeve 114 is in contact In
Figure g regalatedi10 extend sufficiently outwardly to engage shoul der 124,
(thus pre- ventjng novenment of tripping sleeve 108 to the left. A spring 126
bi ases the Iheprimary components for normal operation of the illustrated valve

having been described, including 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



tripping sleeve 108 to the left, thus holding the balls 110 agai nst

shoul der 124 in the view of Figure 4. Extending conpletely through clutch
rel ease sleeve 114 and tripping sleeve 108 is ball lock pin 128. Ball | ock
pin 128 has a series of openings 130, each of which contains a ball 132. A
pl unger 134 fits through ball lock pin 128 and supports balls 132 in an
outwardly extending position shown i A Figure 4 such that they engage | ow
trip release pin 136. Balls 132 can be retracted for reasons which will be
expl ai ned bel ow when grooves 138 on the plunger 134 are noved into
alignment with balls 132, thus allowing themto retract inwardly into bal

| ock pin 128. Ball lock pin 128 has a closed |lower end 140 which is

di sposed in a bore 142 of lowtrip release pin 136. High trip release pin
148 extends through bore 142 of low trip release pin 136 and into contact
wi th | owdil4and tipping sleeve 1080k balldodiepin 128y Baildock pired28 Hrsia Edfieext ends

t hrough a, bore, 150 in body 152. Spring 126 bears on one end agai nst body
152 and 8hopeaingsd30: rach af which reptaigs @ dalle13208A plunger 184cfise
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(release pin 148 has a bore 160 through which ?xtends trip rqd 16
sol enoi dallpwipgrtben lecreteactinwandlyrintchball $ooKipih 128! Balbldok pin 128 héa
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



to selectively actuate it into ball lock pin 128, which in turn forces
clutch release sleeve 114 to nove, placing groove 120 adjacent balls 110,
thus 10 allowing tripping sleeve 108 to be biased by spring 126 for closure
of passage 12. Lowpressure trip assenbly 166 conprises a body 168, having
a piston 170 nounted in bore 172, mﬁQﬂ a peripheral sea] 174. An internal
shoul der 176 in body 168 represents % e travel limt of piston 170 when
exposed to line pressure connected to passage 12, generally on the
downstream side. Such |ine pressure is connected to bore 172. Acting
against line pressure on piston 170 is the force of spring bias from
spring 178. An adjuster nmechanism 180 allows the preload on spring 178 to
be changed to alter the | owpressure trip point of the system Connected
to piston 170 is flat disc 182 which has extending through it a rod 184,
one end allowimgclrippingesideve M08 todve bidsed by epriag 1@6fott 3fosuFergiasasinde gure 4
with Figure 5, it can be seen that if the line pressure acting on piston
170 fal | $2bel ow the force of spring 178 acting on flat disc 182, which
abut s piston
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line pressure is connected to bore 172, Acting against line pressure 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



pressure downstream of the valve. However, a buildup in that pressure
results in novenent to the left or toward body 152 by high trip rel ease pin
148. This is because rod 188 translates to the left when Iine pressure ex-
.ceeds the force of the calibration spring 178", thus noving high trip

rel ease 11 pin 148 without af fecting,the position of lowtrip release pin
136. This occurs because the high trip release pin 148 extends through a
bore 142 in low pressure release pin 136. The significant conponents of
the emergency shutdown system 90 now having been described, the specific
avai |l abl e shutdowns wi |l now be dis- cussed in nore detail. A |owpressure
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 conparing Figures 4 and 5. Wen the
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Y ock pi thedime 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. 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



di spl aced by high trip release pin 148 in response to novenent of rod 188.
‘Movenent of the ball lock pin 128 takes with it clutch rel ease sleeve 114
to eventually put groove 120 into alignnment with balls 110, allow ng them
to retract away from shoul der 124. \Wen that occurs, the spring 126 can
bias the tripping sleeve 108, thus fggcing tab 88 to engage tab 86 on
coiled spring 80 for a release of rotor 58. Thereafter, the return spring
22 drives the 12 threaded screw 36 upwardly as the ball nut 40 and those
conponents at- tached to it rotate clockw se. In both the high and | ow
trips, the passage 12 in the valve remains closed, and the shutdown system
90 must be reset in order to allow the passage 12 to be reopened. The
reset procedure is illustrated in Figure 7. Figure 7 illustrates the
position which occurs after a |low trip as previously described, which
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Figure Those skitled in the art will appreciate that even if a high trip occurs, moving
rod 188 to the left, the paésage 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



7 shows the ball |ock pin advanced fully until it has cone 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 |ock
pin 128 noves with it clutch release sleeve 114, as well as tripping

sl eeve 108. Referring to Figure 5, it can be seen that until the balls 110
clear the internal shoul der 124, movehent of clutch rel ease sl eeve 114 _
will also result in novenent of the tripping sleeve 108. Eventually, balls
110 cl ear shoul der 124, thus allowing outer surface 118 to cone in contact
with balls 110, effectively pushing them 13 radially outwardly so that they
now can engage the shoul der 124 by virtue of the fact of bias on tripping
sl eeve 108 fromspring 126. Depressing the plunger 134 allows the bal

|l ock pin 128 to advance within lowtrip release pin 136 sufficiently so
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178 is overcome by the force behind piston 170, thus moving rod 184 to the
right to the position again shown in Figure 4.
Raam@mmee&mewmmmmpmmmmm¢ﬁmaemamem
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.



is able to bias the no |onger |ocked tripping sleeve 108 to the left, thus
noving 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 nove trip rod 162'. The eutectic materi al
158" hol ds back a spring force on slﬁfve 165 from spring 156" until
sufficient heat in the area due to a fire renoves the eutectic materi al
158", thereby allowing spring 156' to nove sl eeve 165 against snap ring
159 on plunger 162. It should be noted that the solenoid rod 167 abuts the
pl unger 162' so that the solenoid 164 can independently actuate the
energency shutdown to the failsafe position. 14 Yet another way to shut
down the passage 12 in the valve illustrated is shown in Figure 9. The
solenoid 164 is actuated to nove the trip rod 162 to the left against bal
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described prewou_sly. The return spring 22 now can move the gate 14 to the

closed position.

- 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



tab 88. The energency shutdown system 90, which is responsible for noving
‘tab 86, puts the valve in a closed position. The danpener rod 94 acts to
regul ate the closure rate of passage 12 with gate 14. C osure occurs

W thout rotation of drive cap 42 because pin 44 is not in engagenent wth
adapter stem 48 when the cl ockwi se ggtation 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 nornmally be secured
to drive cap 42. The advantages of the energency shutdown system 90 are
clearly seen from Figures 4-9. Independently operating high and |l ow trips
are provided. Auxil- iary trips, such as by solenoid 164 or eutectic
material 158, are al so available. The energency shutdown system 90 Gan be
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assuring a long period of maintenance-free operation. A manual trip option
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(Referrlng now . t.o Flg Ees 10 and 11, an al{ ternatjve enbodi nent is
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body 19Gfle, assuring a long period of maintenance-free 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



provide a frame of reference. An actuator assenbly 192 is nounted above
‘it. A stem 194 extends through body 190 and into the actuator assenbly 192.
A return spring 196 acts on plate 198 to bias the stem 194 upwardly to
.close the valve, An energency shutdown system 200 is illustrated, and for.
‘all intents and purposes, functions identically to the shut down system 90
previ- ously described. The actuati od®system 202 is nmount ed adj acent the
ener- gency shutdown system 200 and operates in a slightly different manner
than described in the preferred enbodiment. The detailed operation of the
actua- tion system 202 can be better seen froma review of Figure 11. A
drive cap assenmbly 204 is secured to rotor 206 by key 208. Drive cap
assenbly 204 supports the ball nut 210. Radial bearings 212 support the
drive cap assem bly 204 when rotated. Thrust bearings 214 and 216 al so

support the m@%é/baft 23 8-meves Jongitiglinaliy with rgspectitashutdowresleave bot g
di ti A f 218 engages t bal | nut, 210. A key 220 extends
't o or 828 #b A Aaliatatd 58 100 Hickey 220 1Gmalns At tey 2806 660t nal |y
ith e 224 and dae .rotate. as l.on ey
\rMemai :lgs | xedf.ooﬁz%wge%‘ge- é@ﬁr e r§§or§ ﬁﬂf'ﬂé\g& lSe%k%%P‘%"z’ﬁa alto?'gq %i’%tpr i ng
226 | e S e as
226,15 SHARIBLIE 20 ciulelf 290 dHeReie: Aldhe SRSENERZADARETLARY SER ©
t hr ough- hctuator(systera2DMand is setadd B)é tnmgmn%\’»@ot/éhwm' ineflied i Si ON
spring 226 contacts shutdown sleeve 224 in order to allow'clockw se
r ot at i onopenings 2820 A portion of torsicockpiing 226 eontacts shutiown sleew: 22ge 224.
(In order, to allow the shutdown sleeve 224 to rotate 1in a counterclockw se

di rect i dR, OfdeE taflloye Ractavisedelatiany butte poeventecepiinterclockwise rotation
of shutdown sleeve 224. In order to allow the shutdown sleeve 224 1o rotate

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



to be actuated in a manner described before so that tab 234 can push tab
'236 on torsion spring 226 to increase its dianmeter, thus permtting
shutdown sleeve 224 to rotate in a counterclockw se direction. Torsion
,spring 238 is disposed over rotor 206 as well as sleeve 240, which is
stationary. The lower end 242 of torgion spring 238 is connected to sleeve
240. The upper end of torsion spring 238 covers the rotor 206. The torsion
spring 238 pernmits countercl ockwi se rotation of drive cap assenbly 204,
which turns with rotor 206 but precludes clockw se rotation. Counter-
cl ockwise rotation of drive cap assenbly 204 turns the ball nut 210
counter- clockw se and translates the screw shaft 218 downwardly to open
the valve. As previously suggested, rotation in a clockw se direction of
torsion spring 238. However,
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previously described for shutdown system 90 will result in movement 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



.previously described for shutdown system 90 will result in novenent of tab
236 so as to increase the dianeter of torsion spring 226. Wien this
happens, shutdown sl eeve 224 can rotate countercl ockwi se 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 tinme, torsion spring 238
hol ds the drive cap assenbly 204 as Il as the ball nut 210 agai nst
cl ockwi se rotation. This is because torsion spring 238 only permts
countercl ockwi se rotation and always precludes cl ockw se rotation.
Accordingly, with the ball nut 210 held against clockw se rotation and an
upward force being applied to screw shaft 218, screw shaft 218 will turn
count ercl ockwi se with shutdown sleeve 224, which is now rel eased for
countercuﬂéﬁw'se {otation ue to the actuation of the  shutdown system 200.
I
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the val vneﬁamnbwi@nw\eﬂan%haﬁhwﬁeél BrohShewn) hatich ¥api 196 afteiched 1838 ehol ds
the drive cap assenbly 204 stationary as the valve 1s being closed so as
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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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Thus, the difference in the enbodi nent 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 torsiom spring 226 secures the shutdown

sl eeve 224 against counterclockwi se rotation to facilitate the translation
of the screw shaft 218 guided by key 220. Wen it comes tinme for shutdown,
tab 236%&? .disPIa_ed and return spring 196 provides an upward force on
screw shaft 19 %Jn(§CFEM/Shaft 218 can then rotate with shutdown sleeve 224
in a counterclock- wise direction due to an increase in the dianeter of
torsion spring 226 as a result of novenent of tab 236. Wth the ball nut
210 braced agai nst clockwi se rotation, counterclockw se rotation of screw
shaft 2{8 al hawgyd actﬁg)m}f@fr@{,ﬁh@mumrgémpmﬁlg respect to ball nut 210 as
a result of its counterclockw se rota- tion to allow the valve to close.

The foregoi % dlsclosure and description of the invention are illustrative
and expl anat ? Rer eof , and vari ous changes in the size, shape and materi -
als, as well as |n t he detalls of the illustrated construction, may be nade
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novenent between an open and

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;



cl osed position of a valve to which the actuator can be nounted; a drive
assenbly to nove said shaft between said open and closed positions., a

bi asi ng nmenber actin- on said shaft to Uge it toward one of said open or
cl osed positions known as the failsafe position.:, a shutdown systemto

Sel ectively rel ease said shaft fromZohe position in which it was placed by
said drive assenbly to allow said biasing nenber to Urge said shaft toward
said failsafe position. said shutdown system conprising: a shutdown

housing, a tfipMH r vapl unted in,said shutdown housi ng and
oper abl y conérlélgﬁgﬂ}ugﬁéégﬁas a@ﬂ?@%ﬁ@%@iﬁm?ﬁé’gﬁgﬁ%ﬂ Pk}elbﬁ%fra#ﬁ hi gh-
and | owpressure (rip assenblies, each operably connected to said tripping
nenber PefitioR couesRnding daithe opeppnd closednprsition of apyalye te eviiahtthe [ine is
outside a predeterm ned pressure range. A valve actuator for a valve in a
line, cayipitbBtMPbe mdiglsd;ng; a shaft nounted to sad housing for novenent
bet ween an open and cl osed position corresponding to the open and cl osed

position of v ich the aciuater, can he unt ed: ri ve assenbly
to nmove sai oaa s(#ﬁjfet %B%G?Q\%angosé?ﬂveoﬁg}# 5ﬁﬁRcP%§V€ 053 i?l?%%élflaagltﬁ‘?%‘gi ng
menber acting on said shaft to urge it toward one of said open or closed

posi ti AN as the failsafe position; a shutdown systemto selectively
rel ease said shaft fromthe position in

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 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.



which it was placed by said drive assenbly to allow said biasing nmenber to
urge said shaft toward said failsafe position, said shutdown system
conprising: a shutdown housing; a tripping nenber novably nounted in said
shut down housing and operably connected to said drive assenbly:

i ndependent|y operating high- and | oa% pressure trip assenblies, each
operably connected to said tripping nenber for actuation of said tripping
menber when pressure in the line is outside a predeterm ned pressure range;
said high-pressure trip assenbly conprises a first rel ease nenber novably
nounted i n said shutdown housing for selective tandem novenent with said
tripping menber when |ine pressure exceeds a predeterm ned | evel; said

| ow pr edsur elhe pefuatos efislaimchiphéreds a second rel ease nmenber novably
nmounted i n said shutdown housing for selective tandem novenent with said
trippi ng nended fitdiemd debonPrssdembeiteh @ @ nbstedesiafiphdtgs. | evel . 21 The
actuator of claim2, wherein: said first and second rel ease nenbers are in
a nested relationship. 4. The actuator of claim 3. wherein: said tripping
menber conprises a projection in contact with one of said first and second
rel ease menbers, while the other of said first and second rel ease nenbers
abuts ah endlles agfuptier of clasinndy wikerbisx . The actuator of claim4, further
conprising: a trip rod extending through said rel ease nenber which is in
contact Wit hsai @iﬂpiﬁ%%@ﬁlb@ﬁbdnip&is@@'af]ﬂ‘ojééﬁbﬁrin ALt it ohebis@li@ctively
actuabl e to nove sa

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;



trippi ng menber independently of operation of said high- and | ow pressure
trip assenblies. The actuator of claimb5, wherein: said triprod is
actuated by a solenoid. ". The actuator of claiml1l. further conprising: a
bi ased tripping sleeve nounted to said shutdown housi ng and operably
connected to said drive assenbly; sai2d trippi ng nmenber connected to a

rel ease sl eeve novable froma set position. Wiere said tripping sleeve is
prevented by said rel ease sleeve fron1 novenent in response to said bi as,

to a tripped .tion e sai 35 fca e sa geve to
il ow st a VaRtPPRR PR PRGNS € 3an YRl bl BoBR a4 The
actuator of claim7, wherein: said tripping sleeve conprises at |east one
bal | expesiddmg W@ﬁmsaﬁyulwm@atﬁeva i preveuted pyrdand) réleassaslgeve ifmpi ng

sl eeve, said release sleeve conprises a support surface and a groove,

wher eupeyemelt w%‘@’dnsé%fs%ﬁ? DiRCKS =5 fishelad, J)sﬁl@n S@hreS§uil AU chRUSI g,
whi | e said groove, Wnen aligned with sai'd ball. all ows novenent of said

tripping sleev [esponsi ve The act uat of

tur b her BeSFRId GG St Eels” B o SR tbolpe B AT bt iectosShid S
housi ng and operably connected to said drive assenbly: said tripping
menber kemheitt ed 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

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.



nove said tripping sleeve to allow said shaft, in turn, to nove to said
failsafe position. 1 0. The actuator of claim9, wherein: said tripping

sl eeve 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 groove, whereupon sai d2isupport surface |ocks said ball to
sai d shutdown housing while said groove when aligned with said ball, allows
novenent of said tripping sleeve responsive to said bias. 11. The actuator

of cl ai iy9, i 0 i 6. ase nenber abuts said end of said
), n%vggaeeuamé%ﬁ*c@mﬁi 9,3%{1&%

tripping nme sald second rel ease nenber is nmounted over said first
rel ease nmenber, .and .in gontact with said projection. on said tripping
menber: sai daifli BIPHRE eeRYSr Cemppises & leasti pherball extending amtvardly movabl e
pl unger therein.; said projection conprises at |east one ball supported in

a | at ertirougtenilaigral peanigdirpbaid geppingXlechee saidtrehiass siebve kainpritds awher ei n:
sai d plunger conprising a groove which can be selectively positioned in

al i gnne i i I j i bpi r said
ahut dovs PO SeBie oty e Wbt RELTE STEERE S BsP 10 HRER Rpect 't
said second, release nenber, suffjiciently to allow said tripping sleeve to
be rel otaidshulosyy hougnawbile saslgrayewmihes eﬁrg@@éuwéhiw%baﬁx aﬂ@ws n the
i ne. ABSTRACT OF THE DI SCLOSURE VALVE ACTUATOR W TH EMERGENCY SHUTDOWN
FEATUREmovement 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.



A val ve actuator with an energency shutdown feature incorporates shutdown
of the valve when a sensed line pressure is outside of high- and

| ow- pressure trip points. The actuator can be nmanually tripped. The
.actuator can be tripped in the event of a fire or, incorporating a
'solenoid, atrip can be acconplishe@$Mtrlan appropriate signal. Once
tripped, the actuator requires nanual reset. The nornmal open and cl osed
operation of the valve cooperates wth a clutching nmechani smwhich i.s part

of the tripss¥stEor Hite BESESSGrE €NDOdi ment of the clutching systemis a

torsion rmal |y all ow novenent in one direction

but not in the other unless acted upon by the trygﬁin system FIG 1
VALVE ACTUATOR WITH EMERGENCY SHUTDOWN FEATUR

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
normally allow movefnent in one direction but not in the other unless acted

upon by the tripping system.

FIG. 1



