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SELF~CONTAINED EMERGENCY
SHUTDOWN VALVE /

The present invention relates to an improved valve
which is a self-contained emergency shutdown valve which
is manually and spring operated and which will close any
time its high or low pressure presettings are exceeded.

Prior to the present invention, there have been
emergency shutdown valves, which valve 1is either
hydraulically or eleétrically operated. This requires that
the source of power (hydraulic or electric) be available at
the valve to ensure that the valve will close responsive to

_ line conditions. The unit manufactured by Barber

Industries Ltd. of Calgary, Alberta Canada (T2H 2P3) and
Edmonton, Alberta, Canada (T6E 4S8) and having the name of
RA-PRESCO-DYNE, which device is desighated to be a self-
contained emergency shutdown system for reverse act;ng gate
valves which are actuated either electrically or
hydraulically.

- U. s. Patent No. 3,429,321 discloses a safety valve
actuator which uses springs for high and low set points,
uses a spring to close the valve and manually resets the
valve after tripping. A pivoted trigger is pésitioned to
engage a shoulder on the stem to prevent its closing
movement until the trigger is pivoted out of engagement
with the shoulder. Pivoting of the trigger is the result
of the high-pressure trip pulling upward on one portion of
the trigger and low-pressure trip pushed downward on a
second pﬁrﬁion °ff$ﬁ3htfiqge§? {?°$? E?g$e the trigger to
pivot and disengage from the-shoulder so that the valve
closes résponsiVe to the force of the stem spring. When
resetting, the valve must be held open manually until line
pressure is between the high and 1low set péints;
Additionally, the low set point is adjusted by threading
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SELF- CONTAI NED EMERGENCY ' ' SHUTDOWN VALVE The
pr esent |nvent|on relates to an inproved val v2-which is a sel f-contai ned
ener gency_ shlt down val ve which is manual |y and spring operated and which
will close any time its high or |ow pressure presettings are exceeded.
Prior to the present invention, t here have been energency shutdown

val ves, which

val ve either hydraulically or electrically operated.

This requires that L gh?% %%%hgf gf@EEm#$¥Q£agﬁgﬁsgﬁeﬁLeCtfﬁ&g ;ﬁ&fﬂﬁﬁdégﬂéﬁt
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Cl 0se responsi
of the hlgh set point changes the low set point.

U. S. Patent No. 3,198,207 discloses a fluid pressure
controlled shut-off valve which operates responsive to
predetermined line pressures. The device is powered by the
downstream pressure and is not suggestive of the structure
of the improved device of the present invention.

U. S. Patent No. 5,046,376 discloses a shaft locking
or manual operating apparatus for operating a gate valve
manually which includes a nut, a screw shaft and balls in
the grooves of the nut and shaft to provide a limited
friction device together with a wrapped spring preventing

‘rotation in one direction except when released and the

rotation of one of the nut or shaft causes axial movement
of the shaft which is used to operate a gate valve or to
be used to lock a shaft such as a blowout preventer ram
tail rod against axial movement.

Other systems have been used for emergency shutdown
of valves, but those required a source of fluid pressure.

A pilot by-pass valve has been offered to the oil and
gas industry by Cameron Iron Works, Inc. in which a low
pressure actuated automatic safety valve can be opened when
the auxiliary pilot has shut off the supply pressure.
Manual operation of the by-pass valve directs supply
pressure to the valve operator. As soon as line pressure
returns the auxiliary pilot to normal position, the by-
pass valve cuts out and the automatic safety valve is again
on automatic operation. |

,ﬁ.The present invention prov1des a totally self-
cohtained emergency shwtdown valve 'in which the valve is
maﬁgglly' operated to the open posztlon and is spring
operated to the closed position. The actuator consists of
an overhauling ball screw with a wrap spring clutch t.
prevent overhauling. It also has a spring for fail-saf

closed operations. The valve can be opened manually %
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line conditions. The wunit manufactured by Barber Industries Ltd. of
Cal-gary, Alberta Canada (T2H 2P3) and Ed®onton, Al berta, Canada (T6E 4S8)
and havi nf the name of RA-PRESCO DYNE, which device is designated to be a
sel f - “cont ai ned energency shutdown system for reverse acting gate val ves
which are actuated either electrically or hydraulically. Us- A-
3,429,321 discloses a safety val ve actuator which uses springs for high and

| ow set points uPﬁfﬁ atﬁerhaqdwefélo%% Ul‘i:hV%' Inge i griﬁwiw r g3 éyftger

val ve after tr|p pi vot ed trlgg IS to,en a sho
on the stemto’ %%eh? ?P%ncIBEFnGa v%ﬂﬁﬁtsﬂﬁ%WQ %%etFY%ﬁﬁeF°|§1%§%ok%d

out of engagensit the wrap spring clutch keeps it from closing. The

" high~low shutdown mechanism is contained in a control box

5 which is an integral part of the actuator. When the actual

line pressure gets too high or too low, the shutdown

mechanism pushes the release tang of the wrap spring

clutch, allowing the valve to be closed by the fail-safe
spring.

10 An object of the present invention is to provide an
improved self-contained emergency shutdown valve which does
not vent any of the fluids in the valve.

Another object of the present invention is to provide
an improved self-contained emergency shutdown valve which

15 uses contained line pressure to sense the high and low
pressure points so that the valve will close responsive to
either pressure above the preset high set point or below
the preset low set point.

A further object of the present invention is to

20 provide an improved self-contained emergency shutdown valve
which does not require any outside power to be present in
its safety shutdown and in its resetting. ‘

Vs : A still further object of the present invention is to

provide an improved self-contained emergency shutdown valve

25 which requires only light loading to release the safety
shutdown system and includes a means for disconnecting the
release during manual resetting of the valve.

30
In the accompanying drawings:-

FIGURE 1 is a sectional view..of the improved valve of

the present invention in two views with the valve in its

35 open or flowing position. FIGURE 1A shows the upper
portion of the valve and FIGURE 1B shows the lower portion

of the valve.
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wi th the shoul der. Pivoting of the trigger.- is the result of the
hi.gh-pressure trip pulling upward on oné portion of the trigger and
| ow- presdure trip pushed downward on a second portion of the trigger. Both
cause the trigger to pivot and disengage fromthe shoul der so that the
val ve cl oses responsive to the force of the stemspring. Wen resetting,
the val ve nust be held open manually until line pressure is between the
hi gh and | ow set p@EIGURE Asldiki analdotionag Ivolewesipbiak t6 RIGUREed I
threading the improved valve in two views with the valve in its
closed or non-flowing position. FIGURE 2A shows the upper
portion of the valve and FIGURE 2B shows the lower portion
5 of the valve.
FIGURE 3 is a transverse sectional view taken along
line 3 - 3 in FIGURE 1A.
FIGURE 4 is a sectional view of the release mechanism
illustrating the release collar in its normal position.
10 FIGURE 5 is a similar sectional view to FIGURE ¢4
showing the release mechanism in its trip position.

FIGURE 6 is another similar sectional view of the
release mechanism in its untrip position.

FIGURE 7 is another similar sectional view of the

is release mechanism in its bypass position.

FIGURE 8 is a sectional view of the control structure
for setting the high and low set points and the release
structure in its normal position.

FIGURE 9 is-a similar sectional view of the control

20 structure and release structure in its high trip mechanism.

FIGURE 10 is another similar sectional view of the

control structure in its low trip position.

25 . As shown in FIGURES 1A and 1B, valve 10 includes body
12 having inlet 14, outlet 16 and gate chamber 18 between.
Gate 20 is positioned within gate chamber 18 in a position
either providing flow between inlet 14 and outlet 16
through opening 22 in gate 18 or to block or close flow

30 therebetween. Gate 20 is movable within chamber to such
positions. Stem 24 is connected to gate 20 and extends
through opening 26 in bonnet 28 which is secured to body 12
in a position closing the'opening of gate chamber 18 in
body 12. Gate stem 24 includes external tapered shoulder

35 30 which is adapted to coact with internal tapered shoulder
32 on the inner end of opening 26 to provide a stem seal
whenever gate 20 and stem 24 are in their outermost
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- 2 - wthin the high set point adjustnment. Thus any adjustnent of the
hi gh set point changes the | ow set pointT3~ US- A- 3198207 di scl oses a
fluid pressure controlled shut-off val ve which operates responsive to
predeterm ned |ine pressures. The device is powered by the downstream
pressure and is not suggestive of the structure of the
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positions as shown in FIGURES 2A and 2B. The upper end 34
of opening 26 is enlarged in diameter to receive seal 36
which is held in place by nut 38 threaded into the end
opening 34 as shown.

Actuator housing 40 is secured around the outer end
of bonnet uppef bonnet flange 34 and extends in surrounding
relation to stem 24 to connect to upper housing fing 42.
Stem 24 is reduced in diameter to provide upwardly facing
shoulder 44. Cup shaped spring guide 46 is threaded on
threaded portion 48 of stem 24 above shoulder 44 and
includes upper outer flange 50 against which one end of
spring 52 engages. The other end of spring 52 engages
upper surface 54 of bonnet flange 34. Thus spring 52 urges
spring guide 46 and stem 24 upwardly against ball shaft 56.
Ball shaft 56 extends through ball nut 58 with balls 60
positioned within the mating grooves in shaft 56 and nut 58
to provide a low friction means for converting rotation of
one into axial movement of shaft 56. Shaft guide 62 is
threaded and secured within housing ring 42 and includes -
axial rectangular shaped opening 64 extending therethrough
to receive rollers 66 secured to the sides of the lower end
of ball shaft 56 as best seen in FIGURE 3. Cap 68 is
threaded to the exterior of housing ring 42 and includes
central opehing 70 through which the outer end of rotary
means 72 extends so. that it can be manually rotated as
hereinafter described. Rotary means 72 is secured to ball
nut 58 and both are suitably supported on bearing means for
rotation with respect to housing ring 42, shaft guide 62
and ball shaft 56. Sleeve 74 surrounds and is secured to
rotary means 72 by suitable lock ring 75 and key 77 to
rotate therewith and has outer cylindrical surface 76 which,
is aligned with outer cylindrical surface 78 on the
exterior of upper rim 80 of housing ring 42.

Means 82 (shown in FIGURES 1A and 2A) is provided to
retain ball nut 58 and rotary means 72 against rotation
with respect to housing ring 42 and ball shaft 56. Such
means 82 includes spring 82 which is tightly wrapped around
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i mproved device of the present invention.g. US- A- 5046376 di scl oses a
shaft | ocking or manual operating apparatus for operating a gate valve
manual | y* whi ch includes a nut, a screw shaft and balls in the grooves of
t he aut- and shaft to provide a limted friction device together with a
wr apped spring preventing rotation in one direction except when rel eased
and the rotation of one of the nut or shaft causes axial novenent of the
shaft which i ssusfdces dSiferamd F8gand hasvéter tanghendsddt tsedundd dosihydmt

such as a bl onggt o ob! RYEiGHg r@m%a\u d laa.a' er@ialg r@ﬂ&n@@tpro;ecn%her
systens have been  use ener down of val ves but those re(iw red
a source of fl HPGlﬁllé§s&‘Pé""’ard at a pos:.tz.on centrally w.LthJ.n the open
88 in cap 68. When spring 82 is tightly wound it prevents
5 relative rotation between the surfaces 76 and 78 in one
direction and such movement is not prevented when its tang
end 86 1is urged in a direction loosening the tight
engagement of spring 82 on surfaces 76 and 78. Rotation of
means 72 is provided manually and usually by a handwheel
10 (not shown) connected onto the portion of means 72
eﬁctending through opening 70 in cap 68.

Assuming that valve 10 is in the open position as
illustrated in FIGURES 1A and 1B, and it becomes desirable
to close gate 20 because of a low or high pressure in the

15 downstream line beyond the preset low or hiéh limits, then
suitable control means 90 operates disc 92 to move causing
tang 86 to be engaged and moved, thereby releasing spring
82 from its engagement with surfaces 76 and 78. This
allows spring 52 to force spring guide 46 upwardly. This

20 movement causes stem 24 to move so that gate 20 moves to
its closed position as shown in FIGURES 2A and 2B. This
movement also moves ball shaft 56 upwardly through nut 58

e causing nut 58 to rotate as shaft 56 rises.

Control means 90 and the engagement between disc 92

25 and tang 86 are seen in FIGURE 4. This view is taken
looking down axially on the upper portion of valve 10 at a
position slightly above tang 86. Housing 94 is secured to
cap 68 as shown and disc 92 is mounted on tubular sleeve 96
which slides through end 98 of housing 94 and is slidable

30 positioned within actuator plunger 100. Plunger 100 is
positioned in slot 102 in block 104 which is suitable
secured in housing 94 by fastening means 105 and also
includes slot 106 and slot 108 on either side of slot 102
as shown in FIGURE 8. Control pin 110 is slidably

35 positioned within sleeve 96. Disc 92 is secured to sleeve
96 by set screws 112 so that as sleeve 96 moires axially,
disc 92 has the same movement. Magnet 114 is secured in
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A.pil ot by-pass val ve has ‘been offered to the oil and gas industry by
Canmeron Iron Wirks, Inc. in which a | ow7pressure actuated automatic safety
val ve cah be opened when the auxiliary pilot has shut off the ‘supply
pressure. Manual operation of the by-pass valve directs supply pressure to
the val ve operator. As soon as line pressure returns the auxiliary pilot to
normal position, the bypass valve cuts out and the automatic safety val ve

is again on agheMpberoBREALIEORisc 92A9n&bi§cédap$théche m{e%samsd a&eﬂmgl i s
to provide an i nproved sel f-contailped genc utdown val ve whi ch does

not vent any bP tfE ﬁ%ﬁ%ﬁ??rp?ﬁbt%%mvet° °mﬁnbpﬁﬁrmBSP@EPCOP“Eﬁgeﬁ?EEent

invention is wathr oamdiewall 98 which is made of a suitable magnetic

material. When disc 92 moves to such extreme position,

5 magnet 114 retains disc 92 is such position until
positively release therefrom as hereinafter described.

As shown in FIGURE 8, fitting 116 is secured within
opening 118 in end wall 120 of housing 94. Pressure
responsive plunger 122 1is slidable positioned within

10 passage 124 and bore 126 in fitting 116 and extends through
plate 128. Plate 128 is secured to end wall 120 and
includes lug 130 through which bar 132 is pivotally mounted
by pin 134. Plunger 122 as shown extends through opening
136 in plate 132 and engages plate 138 which is pivotally

15 mounted by pins 140 extending through side posts 142 on
plate 132. Plate 138 is engaged on its surface 139 by
spring loaded plunger 144 and by plunger 100 which is also
spring loaded. Plunger 144 is slidable in slot 108 and is
engaged by spring 146 which surrounds upper end 148 of

20 plunger 144 and abuts the interior of cap 150 which is
threaded into slot 108. The force exerted by spring 146 on
plunger 144 is adjusted by threading cap 150 into and out

,° of slot 108. Plunger 152 is positioned in slot 106 and
. engages the surface 154 of plate 132 and is urged toward
25 surface 154 by spring 156 which surrounds the inner end 158
of plunger 152 and abuts the interior of cap 160 which is
. threaded into slot 106. The force exerted by spring 156 on
plunger 152 is adjusted by threading cap 160 into and out
of slot 106. Spring 162 surrounds plunger 100 and abuts

30 shoulder 161 on plunger 100 and shoulder 164 in block 104.
The force on plunger 152 is set to preselect.the highest
pressure which is acceptable in the outlet 16 of valve 10.
The force on pluriger 144 is set to preselect the lower
pressure which is acceptable in outlet 16 of valve 10. The

35 interior of plunger 100 is bored at 166 and counterbores at
168. Control pin 110 includes annular groove 170 therein
and balls 172 are pbsitioned in openings 171 in sleeve 96
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an inproved sel f-contai ned enmergency- shutdown val ve whi ch uses cont ai ned

| ine pressure to sense the high and | owg¢ essure points so that the valve
will close responsive to either pressure above the preset high set point or
bel ow the preset |ow set point.

and between the exterior of pin 110 and the interior of

counterbore 168 as shown in FIGURES 4 and 8. Also, balls

172 are engaged by shoulder 173 between bore 166 and

counterbore 168 so that movement of plunger 100 toward wall
5 98 causes sleeve, 96 to move toward wall 98.

Under normal operating conditions, control means 90
is positioned as shown in FIGURES 4 and 8. When control
means 90 has been actuated responsive to the sensing of
excess high pressure in the downstream side of valve 10 or

10 responsive to pressure less than the preset minimum low
pressure, as hereinafter explained, plunger 100 is moved to
i the position should in FIGURE 5 so that disc 92 moves tang
86 as shown. This movement of tang 86 relaxes the
engagement of spring 82 allowing relative rotational
1s movement between housing ring 42 and sleeve 74. Under
these conditions, the force of spring 52 urges spring guide
46 upward together with gate stem 24 and ball shaft 56.
The low friction of the balls 60 allows this upward
movement to be translated into a rotation of nut 58, which
20 is no longer restrained by spring 82, and the movement
continues until gate 20 is in its closed position as shown
in FIGURE 2B.
’ As shown in FIGURE §, control 90 functions to allow
movement of plunger away from disc 92 after it is tripped
25 and the downstream pressure returns to acceptable levels.
It should be noted that magnet 114 has become attached- to
end wall 98 and the downward movement of plunger 100 slides.
downwardly on sleeve 96 without allowing movement of sleeve
96 or control pin 110. Balls 172 remain positioned within
30 openings 173 in sleeve 96. This position causes gate 20 to
remain in its closed position until control means 90 is
manually reset as hereinafter explained. This is a very
real advantage in that it does -not allow valve 10 to be
opened unless there is someone present to check to be sure
35 that conditions are satisfactory for it to be opened.
Provision is included in control means 90 to allow the
its resetting so that gate 20 can again return to its open
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A further object of the present invention.is -to provide an inproved

sel f - cont ai.ned emergency shutdown val ve wAi"ch -does not require any outside
power to*be present in its safety shutdown and in its resetting. A
still: further object of the present invention is to provide an inproved
sel f-cont ai ned energency shutdown val ve which requires only |ight |oading
to rel ease the safety shutdown system and includes a neans for

di sconnecting tgsswl%aﬁeaﬁa'r lf@awnve@;%hglhesvasiwglef re8t¥BhY8hed. This

US- A- 3429321 di scl oses val ve conprising a body havin
t her et hr ough: ap€8P§§ #&*ﬁéﬁ%ﬁ ted 1n FIGURE 7. fi coné&ol means

90 positioned as shown in FIGURE 5, control pin 110 is
pushed into sleeve 96 to the position shown in FIGURE 7.
5 In this position, pin 110 has moved so that its groove 170
is in registry with balls 172 and they allow balls 172 to
enter bore 166 of plunger 100. Sleeve 96 is then moved
manually to the position shown in FIGURE 7 so that disc 92
is moved to the poesition at which tang 86 has been released
10 and this disables the relative rotation between housing
ring 42 and sleeve 74 so that spring 52 cannot return or
resist the movement of gate 20. This allows rotary means
72 to be manually rotated to return gate 20 to its open
position and establish flow through valve 10 until pressure
15 in the downstream line from valve 10 is allowed to build up
to normal levels. This brings plunger 100 to the position
. shown in FIGURE 4 and normal operation of valve 10 can
continue.
As shown in FIGURE 8, the positions of the componehts
20 are shown during normal operation of valve 10 with the
downstream pressure staying between the high and low
limits set in control means 90. When downstream pressure
/ as delivered to passage 124 of fitting 116 is above the
preset high limit it causes plunger 122 to push harder on
25 plate 138. The force balancing of plates 132 and 138 and
plungers 100 144 and 152 causes plate 132 to move upward to
the position shown in FIGURE 9. This moves sleeve 96
upward because of the engagement of balls 172 on the
shoulder 171 between bhore 166 and counter bore 168 and
30 their engagement within openings 173 to move sleeve upward
to the position as shown in FIGURE 9. This position is the
" same as shown in FIGURE 5.
Similarly, if the -pressure in the downstream line
sensed in passage 124 is below the low pressure set point,
35 the plunger 122 retracts to the position illustrated in
' FIGURE 10. In this position, plate 132 has returned to its
position parallel to wall 120, and plate 138 has pivoted
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positioned within the body-to open and ¢lgpse flow through t
nmeans biasing the val ve nenber toward its closed position;
retaining the valve nenber when it is in its open position;

he passage;
nmeans for
t he retaining

means having neans for releasing its retention of the valve nmenber inits
open position; neans responsive to the downstream pressure of the valve for

engagi ng the rel easing neans to rel ease the retaining neans.

According to

t he present i nabonitonpinchidd vElovea ippsitdcact éni sebichn gplhatger t 14dncisides

means retaini Ngxiclededl 333 PIuMRARS 1dd 1S dR/ P AP AP Wwall 98. 1In
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each of the positions shown in FIGURES 9 and 10, control
means 90 causes tang 86 of spring 82 to be moved to its
release position as shown in FIGURE 5, and this allows
spring 52 to cause gate 20 to close as previously
explained. |

From the foregoing it may be seen that the improved
valve 10 of the present invention provides to the automatic
closing of the wvalve whenever either of the high and low
pressure limits is exceeded. After such closing of valve
10, it cannot open without manual manipulation of control
means 90 and rotary means 72. Thus, if there is some
continuing reason why valve 10 was closed, it cannot be

automatically opened until someone has decided that the

closed position is no longer necessary. Additionally, the
control means 90 allows the maintaining of automatic shut
off in an inactive position until the downstream pressures
have been satisfied and control means returns to its normal
operating position. This allows opening of the valve 10

after . it has been automatically closed even through the

pressure sensed 1is below the minimum set low pressure
point. .
The improved valve of the present invention is a
completely self-contained emergency shutdown valve not
requiring any attendance by an individual during or after
shutdown. It does not vent any of the fluids flowing
through the valve at any time as the stem shoulder 44
engages and provides a metal-to-metal seal with bonnet
shoulder 32 whenever gate 20 is in its closed position.
This prevents flow around stem 24 in the event that seal
36 has failed. The improved valve does not require any
outside power source other than manual resetting for its
operation. With the improved valve 10, only a 1light
loading is required to cause a release of the safety
shutdown system, and it also includes a means for manually
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until manual ly rel eased therefromand [err] wherein the low friction noving
means includes a ball shaft, a ball nuf)~and balls between the shaft. and
nut to provide the low friction relationship between the shaft and nut.
The_.present invention provides a totally self contai ned emergency shutdown
valve in which the valve is manually operated to the open position and is

bi ased to the closed position The val ve nay have an overhauling ball screw
with a wap ng clu Ve NGanlia 12 drimy bbasthe
means whi ch dg ﬁgnaeg Pﬁg l%aégﬁ% c?kgegag%érations. I?%e val ve can
be opened nanualb; by turnlng, for exanpl e, a handwheel as with any manual
val ve. When the valve is open, the biasing neans is

R
PR

This Sheet Has Been Re;ilaced




trying to close it, but the retaining-neans, such as a wap [err] : in 4
that it includes |low friction noving neag§2ior novi ng t he vatruenenber—from

el osel sl om0/ 15" apen ost 4 on |

CLAIMS

1. A valve comprising

a body having a passage therethrough,

a valve member movably positioned within said bedy to
open and close flow through said passage,

means biasing said valve member toward its closed
position,

means for retaining said wvalve member when it is in
its open position, '

said retaining means having means for releasing its

- retention of said valve member in its open position,

i means responsive to the downstream pressure of said
valve for engaging said releasing means to release said
retaining means, and

low friction manual means for moving said valve member
from its closed position to its open position.

2. A valve according to claim 1 wherein said pressure
responsive means includes '

a high pressure control means responsive to downstream
pressure and having a preset maximum pressure point for
actuation, and

/ a low pressure control means responsive to downstream

) pressure and having a preset minimum pressure point for

O ' actuation, ' '

said high and low pressure control means when actuated
causing release of said releasing means whereby said valve.
member is moved by said urging means to its closed
position. _

3. A valve according to claim 1 including

means retaining said releasing means in its released
position until manually released therefrom. |

4. A valve according to claim 1 wherein said low
friction moving means includes’

a ball shaft;

a ball nut, and _

balls between said shaft and nut to provide the low
friction relationship between said shaft and nut.

—_—
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- 4 - spring clutch, keeps it fromclosing. A hi gh-tow shut down nechani sm
may be contained in a control box which=3y be an integral part of the"

val ve. When the actual line pressure gets too high o ummm

rel easing the retention of the val ve nenber may push ﬁmﬂﬂﬁmﬂ the
retaining means, which nmay be a wap spring clutch, *al Fowtng*t e wal ve to
be cl osed by the biasing neans. In the acconpanyi ng draw ngs:

FIGURE 1 is a sectlgnal wm&é %QS°£HEE§V€€|¥%YS Qf ik fm?{ﬁ ent invention

intw views with the val ve g posi tion. IGURElA
shows the upper por®i Oﬁleeve connec ed for rotat:l.on with said nut and

having an external cylindrical surface,

- a member connected to said shaft to remain stationery
therewith and having an external cylindrical surface
aligned with said sleeve cylindrical surface, and

a spring wound on said two cylindrical surfaces to
prevent relative rotation therebetween in one direction and
having a tang projecting therefrom forming said releasing
means,

movement of said tang in a direction unwinding said
spring from said surfaces releasing the engagement of said
spring on said surfaces which prevents said relative
rotation to allow said relative rotation and thus, said
closing movement of said valve member.

6. A self-contained emergency shutdown valve
comprising

a body having an inlet, an outlet and a valve chamber
therein with the inlet and the outlet communicating into
said chamber, said chamber having an opening through said
body other than said inlet and said outlet,

a valve member positioned within said valve chamber

y for movement between a first position closing flow between
said inlet and said outlet and a second position opening
flow through the valve member between said inlet and said
outlet,
~a low friction manual operator for moving said valve.
member between said first and said second positions,
means for resiliently urging said valve member to said
first closed position,

said manual opérator having means preventing movement
of said valve member and means for positively releasing
said movement preventing-means, ..

control means having means for sensing the downstrean
pressure of said valve and means for presetting the maximum
and minimum pressure acceptable downstream of the valve,
said control means having means connecting said presetting
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of the valve and FIGURE 1B shows the.|lower portion of—-t—he—val-v-eq\%

- 5 -

FIGURE 2 is a sectional view.gjoilar to FI GJ

i

means to said releasing means so that downstream in excéss
of said maximum pressure setting and downstream pressure
below said minimum pressure setting will each cause release
of said movement preventing means to allow said-resilient'
urging means to move said valve member to its closed
position. '

7. A valve according to claim 6 wherein

said movement preventing means is a spring wrapped
around two aligned, abutting cylindrical surfaces, with one
of said surfaces being connected to a non-rotating portion
of said low friction manual operator and the other of said
surfaces being connected to a rotating portion of said low
friction manual operator, said spring having a tang
extending to a position for engagement by said releasing
means,

movenent of said tang by said releasing means allowing
relative rotation between said cylindrical surfaces so that
the urging of said resilient urging means is sufficient to
move said valve member to its closed position.

8. A valve according to claim 7 wherein said low
friction manual operator includes

a ball shaft, .

a ball nut, and

balls positioned between saJ.d shaft and nut to allow
relative rotation therebetween with low friction.

9. A valve according to claim 8 wherein

said shaft is mounted for manual rotation,

said nut is mounted to prevent its rotation, whereby
rotation of said shaft moves said shaft axially together
with movement of said valve member. _

10. A valve according to claim 6 wherein

‘said valve is a gate valve,

said valve member is a gate.
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the i mproved valve in two views wth the valve in its closed or
non-fl owi ng position. FlGURE 2A shows 4% upper portion of the val ve and

FI GURE -2B shows the | ower portion of the valve. FIGURE 3'is a
transverse sectional view taken along line 3 - 3 in FIGURE 1A. FI GURE
4 is a sectional view of the rel ease nechanismillustrating the rel ease
collar in its normal position. FIGQURE 5 is a simlar sectional viewto
FI GURE 4 shovvi% FHcE %E%ﬁe”ﬁ@@éﬂb&@ckn its trip position. FI GURE 6
is another sim ar ctiona Vi ew](? t f rel ease Eglc?ams |n its un&rlp .
posi ti on. PRroKefh¥R e Rt dhe Bressny 1DVERTAPN 1 @ se

contalned emergency safety shutdown valve which does not
require the attendance of an individual or an outside power
5 source for its emergency shutdown. The valve illustrated
is a gate valve with the gate movable between positions
opening and closing flow through the valve and having a
stem which is controlled by a ball shaft extending through
a rotary ball nut with means for preventing rotation of
10 ball nut in one direction and means urging stem, gate and
ball shaft in a direction closing flow through the valve.
The control means controliing the release of the rotation
preventing means is controlled by both high and 1low
pressure responsive devices which are interconnected to a
1s plunger for operating tbe release and to a plunger for
sensing the pressure downstream of the valve. At any time
the sensed pressure is beyond either the 1low or high
pressure set points, the plunger is moved to operate the
release and the gate is returned by the urging means to its
20 closed position. A means is provided by which the release
means it held in the release position. until manually
released but is easily manually release so that the gate
e may be opening while the control means is ineffective to
cause shutdown until normal flow conditions are

25 established.
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rel ease mechanismin its bypass position. FIGURE 8 is a sectional view__~
of the control structure for setting the high and | ow set pojnts and the

rel ease 'structure in its normal position. FIGURE 9 is a simlar
sectional view of the control structure and release structure in its high
trip nechani sm FIGURE 10 is and/A& sinilar sectional view of the
control structure inits lowtrip pog+ang As.shown in FlI GURES 1A

and 1B, valve 10 incl udes bo%y8 12 hayiQy |

efO14, outlet 16 and gate
chanber 18 between.
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Gate 20 is positioned wthin gate chanber 18 in a position either providing
fl ow between inlet 14 and outlet 16 through opening 22 in gate chanber 18
.or to bllock or close flow therebetween. Gate 20 is novable w thin chanber
to such positions. Stem 24 is connected to gate 20 and extends through
opening 26 in bonnet 28 which is secBd to body 12 in a position closing

t he opening of gate chanber 18 in body 12. Gate stem 24 includes external

t apered shoul der 30 which is adapted to coact with internal tapered

shoul der 32 on the inner end of opening 26 to provide a stem seal whenever
gate 20 and stem 24 are in their outernopst

FIG. 1B
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- .6 - positions as shown in FIGQURES 2A and 2B. The upper. end 34 of opening
26 is enlarged in dianeter to receive seal

36 which is held in place by nut
.38 threaded into the end opening 34 as shown.
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Actuat or housing 40 is secured around the outer end of bonnet upper bonnet
flange 34 and extends in surrounding relation to stem 24 to connect to
‘upper housing ring 42. Stem?24 is reduced in dianeter to provide upwardly
faci ng shoul der 44. Cup shaped spring guide 46 is threaded on threaded
partion 48 of stem 24 above shoul der g442and incl udes upper outer flange 50
agai nst which one end of spring 52 engages. The ot her end of spring 52
engages upper surface 54 of bonnet flange 34. Thus spring 52 urges spring
gui de 46 and stem 24 upwardly agai nst ball shaft 56. Ball shaft 56 extends
t hrough ball nut 58 with balls 60 positioned within the nmating grooves in
shaft 56 and nut 58 to provide a low friction nmeans for converting rotation

o FIG. 2B
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one into axial novenent of shaft 56. Shaft guide 62 is threaded and
secured within housing ring 42 and includes axial rectangul ar shaped
-openi ng 64 extending therethrough to receive rollers 66 secured to the
sides of the |ower end of ball shaft 56 as best seen in FIGURE 3. Cap 68
is_threaded to the exterior of housing/t2ng 42 and includes central opening
70 through which the outer end of rotary neans 72 extends so that it can be
manual | y rotated as hereinafter described. Rotary nmeans 72 is secured to
ball nut 58 and both are suitably supported on bearing neans for rotation
with respect to housing ring 42, shaft guide 62 and ball shaft 56. Sl eeve
74 surrounds and is secured to rotary nmeans 72 by suitable lock ring 75 and
key 77 to

FIG. 3
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rotate therewith and has outer cylindrical surface 76 which is aligned with
outer cylindrical surface 78 on the exterior of upper rim80 of housing
.ring 42. Means 82 (shown in FIGURES 1A and 2A) is provided to retain
ball nut 58 and rotary neans 72 against rotation with respect to housing

ring 42 and ball shaft 56. Such rrean%,qzzi ncl udes spring 82 which is
tightly wapped around
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7 - surfaces 76 and 78 and has its tang end 84 secured to rim80 of housing
ring 42 and its other tang end 86 projecting radially outward at a position
.centrall'y within the opening 88 in cap 68. \Wen spring 82 is tightly wound
it prevents relative rotation between the surfaces 76 and 78 in one
dir'ection and such novenent is not py¢g@nted when its tang end 86 is urged

IN a direction | oosening the tight engagenent of spring 82 on surfaces 76.
and 78. Rotation of Ho
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means 72 is provided manual ly and usually by a ‘handwheel (not shown)
connected onto the portion of nmeans 72 extending through opening 70 in

-cap 68, - Assuming that valve 10 is in the open position as illustrated
in FI GURES 1A and 1B, and it becones desirable to close gate 20 because of
a fow or high pressure in the downstr | i ne beyond the preset |ow or high

limts, then suitable control neans 90 operates disc 92 to nove causi ng
tang 86 to be engaged and noved, '
engagenent with surfac

gui de 46 upwardly. 24 to nove
noves to its closed pqgi i j nd 2B
<
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novenent al so noves ball shaft 56 upwardly through nut 58 causing nut 58 to

rotate as shaft 56 rises. Control neans 90 and the engagenent between
disc 92 and tang 86 are seen in Fl GURE 4. This view is taken | ooki ng down
aX|aIIy on the upper portion of valve 10 at a position slightly above tang
86.° Housing 94 is secured to cap 68 4bown and disc 92 is nounted on

tubul ar sl eeve 96 which slides through end 98
positioned within actuator plunger 100.
102 in block 104 which is ®5itable se
means 105 and al so incl ud slot 1
102 as shown in FI

98

S

Ing 94 and is slidable
100 i s

unger itioned in slot

132 -

FIG. 7
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poSitioned within sleeve 96. Disc 92 is secured to sleeve 96 by set screws
112 so that as sleeve 96 noves axially, disc 92 has the sane novenent.

MWagnet .114 is secured in
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thé upper end of disc 92 and is adapted, when disc 92 noves to its extrene
position, to cone into magnetic engagenent with end wall 98 which is nade

of a suitable magnetic material. Wen disc 92 noves to such ‘extrene
position, magnet 114 retains disc 92 is such position until
positively rel ease therefromas hereiqpffgr descri bed. As shown in
FIGURE 8, fitting 116 is secured mﬁthln 0 qglng 118 Lﬁs 1 120 of
housi ng 94. Pressure responsive 2 is slidable® poSitioned within
passage 124 and bore 126 in fitti 11 d extends through plate 128.
Plate 128 is secured to end wal | 3 I ncl udes lug 130 t hrough which bar
132 is pivotally nounted by pﬁﬁ5 34. unger 12288s shown extends through
openi ng |14
el
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136 in bar 132 and engages plate 138 which is pivotally nmounted by pins 140
extendi ng through side posts 142 on bnar 132. Plate 138 is engaged on its
surface 139 by spring |oaded plunger 144 and by plunger 100 which is also
spring |oaded. Plunger 144 is slidable in slot 108 and is engaged by
spring 146 which surrounds upper end M2812f plunger 144 and abuts the .
interior of cap 150 which is threaded into slot 108. ngf e exerted by
spring 146 on plunger 144 is adjuste 1@adi ng cJEll C§o and out of
sl ot 108. Plunger 152 is position in ot 106 and engages the surface
154 of bar 132 and is urged towar rf e 154 by spring 156 which
surrounds the inner end 158 of g% f 2 and abqjé the interior of cap

160 which is .
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t hr eaded i nto sl ot _106. The force exerted by spring 156 on plunger 152 is
adjust ed b%ﬁt-hreadlng epp 160 into and out of slot 106. Spri ng 162

surroundg unger- 100 and abuts shoul der 161 on pl unger “I00 and shoul der

164 in b k 104. The force on plunger 152 is set to preslqlksq,ﬁ;etyﬂq;ekﬂ@bn&ti

prassur ef whi &hiiAUGI¥pt abl e in the outldt 16 of valve 10.
plunger 14§ is set to prpsklect the | oiE€r pressure which i ‘lﬂﬁ M
outlet 1p of valve 10. The |nsmeq:owfgmwgmgg,@ﬁnc$ bore

count er bbres—atl88..Contrbl pin 1$KUTTOWNdEALEBNUl ar groove 170 therein

and ball's 172 are positioned in openings 171 in Slge 0 0 6 6 2 2

The present invention relates to an improved valve
which is a self-c_ontairied emergency shutdown valve which
is manually and spring operated and which will close any
time its high or low pressure presettings are 'exceeded.

Prior to the present invention, there have been
emergency shutdown valves, which valve is either
hydraulically or electrically operated. This requires that
the source of ﬁower (hydraulic or electric) be available at

 the valve to ensure that the valve will close responsive to
line conditions. The. unit manufactured by Barber

. Industries Ltd. of Calgary, Alberta Canada (T2H 2P3) and
Edmonton, Alberta, Canada (T6E 4S8) and having the name of
RA~PRESCO-DYNE, which device is designated to be a self-
éontained emergency shutdown system for reverse acting gate
valves which are actuated either electrically or .
hydraulically. _

U. S. Patent No. 3,429,321 discloses a safety valve
actuator which uses Springs for high and low set points,
uses a spririg to close the valve and manually resets the
valve aftei:_ trippir_xq. A pivoted trigger is positioned to
engage a shoulder on the stem to prevent its 'closing
movement until the trigger is pivoted out of engagement
with the shoulder. Pivoting of the trigger is the result
of the high-pressure trip pulling upward on one portion of
the trigger and low-pressure trip pushed downward on a
second portion of the trigger. Both cause the trigger to
pivot and disengage from the shoulder so that the valve
closes responsive to the force of the stem spring. When
resetting, the valve must be held open manually until line
pressure is between the high and low set points.
Additionally, the low set point is adjust-e& by threading
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and between the exterior of pin 110 and the interior of counterbore 168 as
shown in FIGURES 4 and 8. Also, balls 172 are engaged by shoul der 173
between bore 166 and counterbore 168 so that novenent of plunger 100 toward
~wall 98 causes sleeve 96 to nove towagd wall 98.

-

within the high set point adjustment. Thus any adjustment
of the high set point changes the low set point.

U. S. Patent No. 3,198,207 discloses a fluid pressure
controlled shut-off valve which operates responsive to
predetermined line pressures. The device is powered by the
downstream pressure and is not suggestive of the structure
of the improved device of the present invention.

'U. S. Patent No. 5,046,376 discloses a shaft locking
or manual operating apparatus for operating a gate valve
manually which includes a nut, a screw shaft and balls in
the grooves of the nut and shaft to provide a limited
friction device together with a wrapped spring preventing

| rotation in one direction except when released and the
rotation of one of the nut or shaft causes axial movement
of the shaft which is;used to operate a gate valve or to
be used to lock a shart such as a blowout preventer ra:
tail rod against axial movement.

Other systems have been used for emergency shuedovn
of valves, but those required a source of fluid pressure.

A pilot by-pass valve has been offered to the oil and
gas industry by Cameron Iron Works, Inc. in which a low
‘pressure actuated automatic safety valve can be opened when
the auxiliary pilot has shut off the SUppl_y pressure.
Manual operation of the by-pass valve directs supply
pressure to the valve operator. As socon as line pressure
returns the auxiliary pilot to normal position, the by-

pass valve cuts out and the automatic sefegy”%iEX‘j&PNegﬁkET |
on automatic operation. :

The present invention provides a ‘
contained emergency shutdown valve in which the valve is
manually operated to 'éhe open position and is spring
operated to the closed position. The actuator consists of
‘an overhauling ball screw with a wrap spring clutch to
prevent overhauling. It also has a spring for fail-safe

closed operations. The valve can be opened manually by
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Under normal operating conditions, control nmeans 90 is positioned as shown
in.FIGURES 4 and 8. \When control neans 90 has been actuated responsive to
t he sensing of excess high pressure in the downstream side of valve 10 or
responsi ve to pressure | ess than the pgeset mninumlow pressure, as

herei nafter expl ained, plunger 100 is noved to the position shown in FI GURE
5 So that ditsendAINRe namrgwaeelass shthnany Zanwadoweriord. ofWhemg:he36

bet wmon housray s ia eperty, P SIS St ASUHPLED €8 e J¥ 0o

of spring 534§ fde sﬁF‘F@g iﬁﬂ-‘élég4619§ﬁ§r KeeRrfet her SHamh ghosiagem Pheand

bal | shaft »@ghHiew @Mdtdinh OBeehai¥n k! E0R0a2hbaNS N dHMYI pox
which is an J.ntegral part of the actuator. When the actual
line pressure gets toeo high or too low, the shutdown
mechanism pushes the release tang of the wrap spfinq
clutch, allowing the valve to be closed by the fail-Safe
spring. |

"An object of the present invention is to provide an
J.mproved self-contained emergency shutdown valve wlnch does
net vent any of the fluids in the valve. i

Another object of the present invention is to provide
an improved self-contained emergehcy shutdown valve which
uses contained line pressure to sense the high and low
pressure points so that the valve will close responsive to
either pressure abcve the preset high set poz.nt or below_
the preset low set point. _

A further object of the present invention is to

| provide an improved self-contained emergency shutdown valve
wvhich does not require any outside power to be presér_xt in
its safety shutdown and in its resett:.ng.

A still further object of the present invention is to
provide an improved self-contained emergency shutdown valve
which requires only light loading to release the safety
shutdown system and includes a means for disconnecting the
release during manual resetting of the valve. _
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In the accompanying dr."awings :-

FIGURE 1 is a sectiochal view..of the iniproved'va'lve of
the present invention in two views with the valve J.n its
open or flov:.nq position. FIGURE 1A shows the uyper
portion of the valve and FIGU'RE 1B shows the lawer port:.on
of the valve.
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nmovement to be translated into a rotation of nut 58, which is no |onger
restrai ned by spring 82, and the novenent continues until gate 20 is in its
cl bsed position as shown i n Fl GURE 2B. -As shown in FIGURE 6, control -
90 functions to allow novenent of plunger away fromdisc 92 after it is
- tripped and the downstream pressure returns to accept abI e Ievel s. It should

be noted that nmg 4 has_becone, attached 1P a h
downwar d novement ngmé#wge*‘s 160551':?'&8538 d?tlmb &) E%VE g@R’&A ﬁh&ﬁ
al | owi ng rmvétmntiuﬁrw&e@veraa@eormomupolvpeﬁslmtrBaths Vadveenbnn its

posi i oned i Bkaq0BENLRYS AT iy FeSINTSA0  BYGUISLL I LAY Wikt 20

g@
to remain inits close osition-u
portxon of the valve and FIGURE 2B shows the lower portion

of the valve.

FIGURE 3 is a transverse sectional view taken aleng
line 3 - 3 in FIGURE 1lA.

I-‘IGURE 4 is a sect:.onal view of the release mechanism
J.llustratlng the release collar in its normal position.

FIGURE S is a similar sectional view to FIGURE 4
showing the release mechanism in its trip pesition.

FIGURE 6 is another similar sectional view of the
release mechaxusm in its untrip pos:.tion. ,

FIGURE 7 is another similar secticnal view of the
release mechanism in its bypass position.

FIGURE 8 is a sectlonal view of the control structure
for setting the high and low set points and the release
structure in its normal position.

FIGURE 9 is 2 similar sectional view of the control.
structure and release structure in its high trip mecham.sm.

FIGURE 10 is another sm:.lar section
control structure in its low trip positien.

REPLACEMENT SHEET
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As shown in FIGURES 1A and 1B, valve 1¢ includes body
12 having inlet 14, outlet 16 and gate chamber 138 between.
Gate 20 is positioned within gate chamber 18 in a pesition
either providing flow between inlet 14 and outlet 16
through opening 22 in gate 18 or to block or close flow.
therebetween. Gate 20 is movable within chamber to such
positions. Stem 24 is connected to gate 20 and extends '
through opening 26 in bonnet 28 which is secured to bedy 12
in a position clesing the opening of gate chamber 18 in
body 12. Gate stem 24 includes external tapered shoulder
30 which is adapted to coact with internal tapered shoulder
32 on the inner end of openinq 26 to provide a stem seal
whenever gate 20 and stem 24 are in 'their outermost

_ ThlS Sheet Has Been Replaced -




manual |y reset as hereinafter explained. This is a very real advantage in
that it does not allow valve 10 to be opened unless there is soneone
present to check to be sure that conditions are satisfactory for it to be
opened. Provision is included in control neans 90 to allow its
resetting so that gate 20 can again retdrn to its open

_ : g_q;j_;tons as shown in FIGURES 2A and 2B. The upper end 34
R_EPLACEME.NT %!iffép ning 26 is enlarged in diameter to receive seal 36
wh:.ch is held in. place by nut 38 threaded into the end
0 1AUG 99
opexiu g 34 as shown.

ctuator housing 40 is secured around the outer end

=sT~bohnet upper bonnet flange 34 and extends in surrounding
relation to stem 24 to connect to upper housing ring 42.
'Stem 24 is reduced in diameter to provide upwardly facing
shoulder 44. Cup shaped spring guide 46 is threaded on
‘threaded portion 48 of stem 24 above shoulder 44 and
includes up‘per_oute:" flange S50 against which one end of
spring 52 engages. The other end of spring 52 eﬁgages
upper surface 54 of bonnet flange 34. Thus spring 52 urges
spr:.ng guide 46 and stem 24 upwardly against ball shaft 56.
Ball shaft Sé6 extends through ball nut 58 with balls 60
positioned within the mating grooves in shaft 56 and nut 58
toc provide a low friction means for converting rotation of
one into axial movement of shaft 56. Shaft guide 62 is
- threaded and secured within housing' ring 42 and includes
axial rectangular shaped open:.nq 64 extending therethrough
to receive rqllers 66 secured to the sides of the lower end
of ball shaft 56 as best seen in FIGURE 3. Cap 68 is
threaded to the exterior of housing ring 42 and includes
central opening 70 through which the outer end of rotary
means 72 extends so that it can be manually rotated as
hereinafter described. Rotary means 72 is secured to ball
.nut S8 and both are suitably supported on bearing means for -
rotation with respect to hous:.ng ring 42, shaft gquide 62
and ball shaft 56. Sleeve 74 surrounds and is secured to
rotary means 72 by suitable lock ring 75 and key 77 to
rotate therewith and has outer cylindrical surface 76 which.
is aligned with outer cylindrical surface 78 on the
. exterior of upper rim 80 of housing ring 42. | '
Means 82 (shown in FIGURES 1A and 2A) is provided to
retain ball nut S8 and rotary means 72 against rotation
with respect to housing ring 42 and ball'_shaft 56. Such
means 82 includes 'spring' 82 which is tightly wrapped around
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- 10 - position and flow through val ve 10-reestablished. Thi s provision
is illustrated in FIGURE 7. Wth control neans 90 positioned. as shown in
FIGURE 5, control pin 110 is pushed into sleeve 96 to the position shown in
FIGURE 7. In this position, pin 110 has noved so that its groove 170 is in
r:agl stry with balls 172 and this all ows Gaalls 172 to enter bore 166 of

pl unger 100. Sl eeve 96 is th nov.e aII toth sition own_in

FI GURE 7 so t A4Ff3ces |§"ﬁ’03§d gﬁ a?n‘gh#)ghs?ﬁ'ﬁﬁe%G haStbeen
rel eased and 8l sfdhmiﬁﬁsgthenqehatanm rtns aatlwrb‘eamgeanaoasi poojecting

radially outward at a position centrally within the opening
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cap 68. When spring 82 is tightly wound it prevents
ive rotation between the surfaces 76 and 78 in one

xction and such movement is not prevented when its tang

86 is urged in a direction 1lcosening the tight

ement of spring 82 on surfaces 76 and 78. Rotation of
means 72 is provided manually and usually by a handwheel
(not shown)_ connected onto the portion of means 72
extending through opening 70 in cap 68.
' Assuming that valve 10 is in the open position as
~illustrated in FIGURES 1A and 1B, and it becomes desirable
to close gate 20 becausé of a low or high pressure in the
downst:_‘éam line beyond the preset low or hi;;h limits, then
suitable control means 90 operates disc 92 to move causing
tang 86 to be engaged and moved, thereby releasing spring
82 from its engagement with surfaces 76 and 78. This
~allows spring 52 to force spring guide 46 upwardly. This
movement causes stem 24 to move so that gate 20 moves to
. its closed position as shown in FIGURES 2A and 2B. This
- . movement also moves ball shaft 56 upwafdly through nut S8
causing nut 58 to rotate as shaft 56 rises. '
| Control means 90 and the engagement between disc 92
and tang 86 are seen in FIGURE 4. This view is taken
looking down axially on the upper portion of valve 10 at a
position slightly above tang 86. Housing 94 is secured to
cap 68 as shown and disc 92 is mounted on tubular sleeve S6
which slides through end 98 of housing 94 and is slidable
positioned within actuator plunger 100. Plunger 100 is
positioned in slot 102 in block 104 which is suitable
secured in housing 94 by fastening means 105 and also
includes slot 106 and slot 108 on either side of slot 102
as shown in FIGURE 8. Control pin 110 is slidably
positioned within sleeve 96. Disc 92 is secured to sleeve
96 by set screws 112 so that as sleeve 96 moves axially,
disc 92 has the same movement. '~ Magnet 114 is secured in
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ring 42 and sleeve 74 so that spring 52 cannot return or resist the
nmovenent of gate 20. This allows rotary neans 72 to be nmanually rotated to.
return gate 20 to its open position and establish flow through valve 10
until pressure in the downstreamline fron1va|ve 10 is allowed to build up
to.normal |evels.- This brings plunger 7100 to the position shown in Fl GURE
4 and normal operation of valve 10 can continue. - As shown in FI GURE 8,

t he p05|t|onshefuPnercgnﬂonéndsSGr%Zshmﬁmishﬁdagﬁedwrﬁﬂennﬁﬂﬂﬂn9@nmovesalve
10 with the dgwagsr “e@é@d@@%&@i@ﬂ' ngobebiEen nfteem*at;aataed en agmnlahm ts

S Wien omnsfrean1pressure as “del |vere8 assage
1 REPOACEMENT ‘Sﬂfm q% Hﬂé\le Qﬁewhhch is made of a suitable magnetic

rilal. . When disc 92 moves to such extreme pOSltlon,

If4 .retains disc 92 is such position until

iively release therefrom as hereinafter described.
shown in FIGURE 8, fitting 116 is secured within
‘opening 118 in end wall 120 of housing 94. Pressure

responsive plunger 122 1is slidable positioned within
“passage 124 and bore 126 in fitting 116 and extends through
plate 128. Plate 128 is secured to end wall 120 and
includes lug 130 through which bar 132 is pivotally mounted
by pin 134. Plunger 122 as shown extends through opening
136 in plate 132 and engages plate 138 which is pivotally
mounted by pins 140 extending through side posts 142 on
plate 132. Plate 138 is engaged on its surface 139 by
spring loaded plunger 144 and by plunger 100 which is also
spring loaded. Plunger 144 is slidable in slot 108 and is
engaged by spring 146 which surrounds upper end 148 of
‘plunger 144 and abuts the interior’ of cap 150 whxch is
_ threaded into slot 108. The force exerted by spring 146 on
plunger 144 is adjusted by threading cap 150 into and out
of slot 108. Plunger 152 is positioned in slot 106 and
"engages the surface 154 of plate 132 and is urged toward
surface 154 by spring 156 which surrounds the inner end 158
of plunger 152 and abuts the intefibr of cap 160 which is
“threaded intq slot 106. The force exerted by spring 156 on
‘plunger 152 is adjusted by threading cap 160 into and out
of slot 106. Spring 162 surrounds plunger 100 and abuts
shoulder 161 on plunger 100 and shoulder 164 in block 104.
The force on plunéer 152 is set to preselect the highest
pressure which is acceptable in the outlet 16 of valve 10.
The force on plunéer 144 is set to preselect the lower
pressure which is acceptable in outlet 16 of valve 10. The
interior of plunger 100 is bored at 166 and countefbéres at
168. Control pin 110 anludes annular groove 170 therein

and balls 172 are posztloned in openings 171 in sleeve 96

This Sheet Has Been Replaced




preset high lint it causes plunger 122 to push har a'é'r'“bWe 1438. The
force bal ancing of plates 132 and 138 and pl ungﬂ?ﬁ;§s&9@;@?ﬁ 152 causes

pl'ate 132 to nove upward to the position shown i S noves

sl eeve 96 upward because of the engagenent of ba houlder 171
bet ween bore 166 and counter bore 168 &hd their I n openi ngs
173 to nove sleeve upward to the position as shomn I n FIGURE 9. This

posi LI on is ahd sl:semaeénsw excét {(3RFE. pin lﬁ:)rnlahdr ke Iifnttehﬁoﬁr ggsure

I?)'RE LACERENP unger efggcgg Sggﬁe gog%fz'é-g‘% e 4] #%I re >t :

n -t-«e-»-s—-pe‘mﬂ.?én aplaatenqageﬂasbyetshqmddetm L7S between bore 166 and

. 0 1 AUG mnterbore 168 so that movement of plunger 100 toward wall
98 ‘{m es sleeve 96 to move toward wall 98.

' tder normal operating conditions, control means $0

is positioned as shown in FIGURES 4 and 8. When control

means 90 has been actuated responsive to the sensing of

excess high pressure in the downstrean side of valve 10 or
responsive to pressure less than the preset minimum low
pressure‘, as hereinafter explained, plunger 100 is moved to.
‘the position should in FIGURE 5 so that disc 92 moves tang
86 as shown. This movement of tang 86 relaxes the
engagement of spi‘ing 82 allowing relative rotational
movement between housin@ ring 42 and sleeve 74. Under
these con_ditions,. the force of spring 52 urges spring guide
.46 upward together with gate stem 24 and ball shaft 56.
The low friction of the balls 60 allows this upward
novement to be tranéla_ted into a rotation of nut 58, which
is no longer restrained by spring 82, and the movement
continues until gate 20 is in its closed position as shown
in FIGURE 28. '
As shown in FIGURE 6, control 90 functions to allow
movement of plunger away from disc 92 after it is tripped
. and the downstream pressure returns to acceptable levels.
It shouid be noted that magnet 114 has become attached to
end wall 98 and the downward movement of plunger 100 slides
~downwardly on sleeve 96 without allowing movement of sleeve
96 or control pin 110. Balls 172 remain positioned within
openings 173 in sleeve $6.  This position causes gate 20 to
remain in its closed position until control means 90 is
manually reset as hereinafter explained. This is a very
real advantage in that it does not allow valve 10 to be
opened unless there is.somecne present to check to be sure
that cond].t:.ons are satisfactory for it to be opened.
Provision is J.ncluded in control means 90 to allow the
- its resetting. so that gate 20 can aqa:.n return to its open
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poéi t'i on paralle (o wal | 120 ‘—anc plate 138 Sh |ﬁot ed about
pin 140 to a posj ttl ob lAUGV\meh pl unger 144 ot aSBeeﬂRe
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position and flow through valve 10 reestablished. This
provision is illustrated in FIGURE 7. With control means
90 positioned as shown in FIGURE S, control pin 110 is .
pushed into sleeve 96 to the position shown in FIGURE 7.
In this pesition, pin 110 has moved so that its groove 170
is in registry with balls 172 and they allow balls 172 to
enter bore 1668 of plunger 100. Sleeve 96 is then moved
manually to the position shown in FIGURE 7 so that disc §2
~ is moved to the position at which tang 86 has been released
~and this disables the relative rotation betwaen housing
ring 42 and sleeve 74 so that spring 52 cannot return or
resist the movement of gate 20. This allows rotary means
72 to be manually ‘rotated to return gate 20 to its open
position and establish flow through valve 10 until pressure
in the downstream line from valve 10 is allowed to build up
to normal levels. This brings plunger 100 to the positien
shown in FIGURE 4 and normal operation of valve 10 can
cont:.nue. . :
As shown in FIGURE 8, the positions of the components
are shown during normal cpération of valve .10 with the
downstream pressure staying between the high and 1low
limits set in control means 90. When downstream pressure
as delivered to passage 124 of fitting 116 is above the
preset high limit it causes plunger 122 to push harder on
plate 138. The force balancing of plates 132 and 138 and
plungers 100 144 and 152 causes plate 132 to move upward to
the position shown in FIGURE 9. This moves sleeve 96
upward because of the engagement of balls 172 on the
shoulder 171 between hore 166 and counter bore 168 and
their engagement within openings 173 to move sleeve upward
. to the position as shown in FIGURE 9. This position is the
same as shown in FIGURE §. _ '
Similarly, if the - pressure in the downstream line
sensed in _'passéqe 12‘4 is below the low preésure set point,
the plunger 122 retracts to the position illustrated in
FIGURE 10. 1In this position, plate 132 has returned to its
position parallel to wall 120, and plate 138 has pivoted




ext ended and pl |

toward end wal | I'n each of the
posi tions showrd i d {10, control rT&‘HuEIShthQ{aQBébﬁR ag 86 of
spring 82 to b ) i ase position a RE 5, and
this allows sprji ' gate 20 to “w" evi ously
expl ai ned. omthe foregqingg it nh§y be seen roved val ve

10 of the presgnt invention provi des to the aytomatic cl osing of the valve
whenever eith# dWPPsdSd e Lhni YRIFR SRR, LARt eks such
cl osing of vaéxeeh@edi knaaplQhgeren 0o t;boubvmnlﬁtlwﬁ&nlm akapn 94. COIKW'

eans 50,219 RSEALBATRAY ki dl Spnotd LRSHEGRES T S LAY 05ndSS
means 90 ca_uses tang 86 of spring 82 to be moved to its
release position as shown in FIGURE S5, and this allows
spring 52 to cause gate 20 to close as previously
explained. '

From the foregoing it may be seen that the improved
valve 10 of the present invention provides to the automatic
closing of the valve whenever either of the high and low
pressure limits is exceeded. After such closing of valve
10, it cannot open withoﬁ_t ‘manual manipula_tion of éontrol_
means 90 and rotary means 72. Thus, if there is some
centinuing reason why valve 10 was closed, it cannot be
automatically opened until someone has decided that the
closed position is no 'longe.r. necessary. Additio'nall'y, the
control means 90 allows -the maintaining of automatic shut
off in an inactive position until the downstream pressures
have been satisfied and control means returns to its normal
operating position. This allows opening of the valve 10
after it has been automatically closed even through the
pressure sensed is below the minimum set low pressure
point. '

The improved valve of the present invention is a
completeiy self-contained emergency shutdown valve not
requiring any attendance by an individuval during or after
shutdown. It does not vent any of the fluids flowing
through the valve ' at any time as the stem shoulder 44
engages and provides a metal-to-metal seal with bonnet
shoulder 32 whenever gate 20 is in its closed position.
This prevents flow around stem 24 in the event that seal
36 has failed. The improved valve does not require any
outside power source other than manual resetting for its
operation. With the improved valve 10, only a light'
loading is required to cause a release of the safety
shutdown system, and it also includes a means for manually

M~



automatical ly opened until soneone has decided that the closed position is
no | onger necessary. Additionally, the control nmeans 90 allows the

mai nt ai ni ng of automatic shut off in an inactive position until the
downst ream pressures have been satisfied and control nmeans returns to its
narmal operating position. This allows; opening of the valve 10 after it
has been automatically closed even through the pressure sensed is -below the
m ni num set 4bsconaestingodihe . releagpedumpngy e wial cresethingr oferthe
invention is,g1¢anpl etely self-contained emergency shutdown val ve not
requiring any attendance by an individual during or after shutdown. It
does not vent any of the fluids flow ng
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t hrough the valve at any tine as the sunmﬁmﬁmukﬂehkéﬁmengages and provi des

a nmetal -to- nEfar-sea+—mrfh—bon?et shou
oMEPHAGEMENT cSHERTS

cl 6sed
36 has
source
val ve
safety

gate 20 is in its
posi ti}o flom/aro the event that sea
fail ed. 4 The |npreve$ al ve does no reqU|re any outsi de power

t

ot her arn ﬁg?g ll ng for |ts operation. Wth the inproved
10, onl l'i'ght Toadiing is requi téd to cause a

S LI al so i 8S a neans or
i S syorom—ns1 o o g @ eans i s

1. A valve comprxsxng
a bedy having a passage therethrough,
a valve member movably positioned within said bedy to
open and close flow through said passage,
 means biasing said valve member toward its closed
position, B | _ '
means for retaining sald valve menber when it is in
its open posztzon, '
said retaining means having means for releasing ltS
retention of said valve member in its open position,
means responsive to the downstream pressure of said
valve. for engaging said releasing means to :elease said
retalnzng means, and '
low friction manual méans for moving said valve member
from its closed position to its open position.
2. A valve according to claxm 1 wherein said pressure
responsive means includes
a high pressure contreol means responSive to downstream
pressure and having a preset maximum pressure point for
actuation, and :
a low pressure control means respohsive to ~downstrean
. pressure and havxng a preset minimum pressure point fcr
actuation, _
said high and low pressure control means when actuated
causing release of said releasing means whereby said valve
menber is moved by sa1d urglng means to its closed
position. S
3. A valve according to claim 1 including _
means retaining said'releasing means in its released
' position until manually released therefrom.
4. - A valve according to claim 1 wherein said low
friction moving means includes’ ' |
a ball shatt,
a ball nut, and
balls between said 'shaft and nut to provide the low
friction relationship between said shaft and nut.
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L-S-——A—va-rv-e—a'ccorqu to claim 4 including

a sleeve connected for rotation with said nut and
havmg an external cylindrical surface,

a member connected to said shaft to remain stationery
therewith and having an external cylindrical surface
aligned with said sleeve cylindrical surface, and

a spring wound on said two cylindrical surfaces to

prevent relative rotation therebetween in one direction and
having a tang projecting therefrom forming said releasing
means, | . '
movement of said tang in a direction unwim.iinq'said
spring from said surfaces releasing'th'e engagement of said
spring on said surfaces which prevents said relative
rotation to allow said relative rotation and thus, said
closing movement of said valve member. . |

6. ‘A sélf-contained emergency shutdown valve
_comprising ' '

a body having an inlet, an outlet and a valve chamber
therein with the inlet and the outlet communicating into
said chamber, said chamber havinq an opening through said
body other than said inlet and said outlet,

_ a valve member pos:_.tioned within said valve chamber
for movement between a first position closing flow between
said inlet and said outlet and a second position opening
flow through the valve member between said inlet and said
outlet,

. a low friction manual operator for moving said valve

- member between said first and said second positions,

. means for resiliently urging said valve member to said
flrst closed posl.tz.on, '

said manual operator having means preventing movement
of said valve me_mber and meagns for positively releasing
said movement preventing- means, ..

control means having means for sensing the downstreanm
pressure of said valve and means for presetting the maximum
and minimum pressure acceptable downstream of the valve,

said control means havihg means connecting said presetting



therethrough; ajv m)vabl y p05| t ioned within the body (12)
to open and cl ode

' hro passage (1%h sBmmﬁhmmeSZ) bi asi ng
t he val ve nenber‘(ZOﬁ%‘éGé’r | osed pOSltI T'm _

means to said r"I"‘le €asing means so that downstream in excess

of said maximum pressure setting and downstream pressure

1. A val ve (10 REPUNEEWNTQSHEETO (12) hawi-rg—a—passage (14,16, 18)
)
h

r\m

below said minimum pressure setting will each cause release
- of said movement preventing means to allow said resilient
urging means to move said valve member to its closed
position.
7. A valve according to claim 6 wherein
- said movement preventing means is a spring wrapped
"around two aligned, abutting cylindrical suffaces, with one
of said surfaces being connected to a non-rotating portion
of said low friction manual operétor and the other of said
surfaces being connected to a rotating portion of said low
friction manual operator, said spring having a tang
extending to a position for engagement by said releasing
means, o . )
_ movement of said tang by said releasing ineans alléwing
relative rotation between said cylindrical surfaces so that
the urging of said resilient urging means is sufficient to
_move said valve member to its closed position.
8. A valve according to claim 7 wherein said low

friction manual operator includes

N T

a ball nut, and _ e L m s

balls positioned between said shaft and nut to allow
relative rotation therebetween with low friction. |

9. A valve according to claim 8 wherein

said shaft is mounted for manual rotation,

said nut is mounted to prevent its rotation, whereby
rotation of said shaft moves said shaft axially together
with movement of said valve member. |

10. A valve according to claim 6 wherein

said valve is a gate valve,

said valve member is a gate.



for retaining the valve nenber (20) when It isin its open position; the
retaining means (82) having neans (90, 92, 86) for releasing its retention of
the val ve menber (20) in its open position; neans (90) responsive to.the
downstream pressure of the valve (10) for engagi ng the rel easi ng neans
(90,92,86) to release the retaining neans (82); characterised in that
the valve (10) includes neans (Il14)for retaining the rel easi ng neans
(90,92,86) inits rel-eased position until nmanually rel eased therefrom and
[err] wherein the low friction noving nmeans (72, 56, 58, 60) includes a bal

- SELF CONTAINED EMERGENCY SHUTDOWN VALVE

Abstract of the Disclosure

An emergency safety gate valve with the gate movable
between positions opening and closing flow through the
valve and having a stem which is controlled by a ball shaft
extending through a rotary ball nut with means for
preventing rotation of ball nut in one direction and means
urging stem, gate and ball shaft in a direction'closing
flow through the valve. Control means controlling the
release of the rotation preventing means is controlled by
both high and low pressure responsive devices which are
interconnected to a plunger for opérating the release and
‘to a plunger for Sensing the pressure downstream of the
valve.

FIGURE 1A & 1B REPLAGEMENT SHEET
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shaft (56), a ball nut (58), and balls (60) between the shaft (56) and nut
(58) to provide the low friction relationship between the shaft (56) and
nut (58). 2. Avalve according to claim1, wherein the pressure
responsi ve nmeans (90) includes a high pressure control neans

(100, 152,122, 124) responsive to downstgeam pressure and. having preset

maxi mum pressure point for actuation, and a.l.ow pressure control neans
(100, 144,122, 124) responsive to downst j ¥g¥re and ‘having a preset

m ni mum pressure point for act@gion, and | ow pressure control
~means when actuated causing rel ea : the i ng neans
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(90, 92, 86) whereby the val ve nenber (20) is noved by the biasing neans (52)
to its closed position. 3. "Avalve according to claim1 or claim2,

i néludi ng a sleeve (74) connected for rotation with the nut (58) and having
‘an external cylindrical surface (76); a nenber [err]: in that the val ue
(19) includes low friction noving neans . '
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connected to the shaft (56) to remain stationery therewith and having an
external cylindrical surface (78) aligned with the sleeve cylindrical
surface (76); and a spring (82) wound on the two cylindrical surfaces
(76,78) to prevent relative rotation therebetween in one direction and
having a tang (86) projecting therefron12?rning t he rel easing
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means (90, 92, 86); novenent of the tang (86) in a direction unw nding the
spring (82) fromthe surfaces (76;78) which prevents the relative rotation
to"allow the relative rotation and thus, the closing novenent of the valve
menber (20). 4. A valve according to any one of the preceding clains,
wherein the body (12) has an inlet (14), an outlet (16) and a val ve chanber
(18) therein with the inlet (14) and the outlet (16) communicating into the
chanber (18), the chanber (18) having an opening through the body (12)
other than the inlet (14) and the outl &, with the val ve menber

FIG. 2B

2L
I‘

J 11

~ REPLACEMENT SHEET |

0 1.AUG 996 |




(20) positioned within the val ve chanber for novenent between a first
position closing flow between the inlet (14) and the outlet (16) and a
setond position opening flow through the val ve nember (20) between the

inlet (14) and the outlet (16). 5. A valve according to any one of the
‘preceding clains, wherein the biasi.ng neans (52) resiliently urges the
val ve menber (20) to its closed p05|t|on - 6. A valve according to any
one of the preceding clains, 5

FIG. 3
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wherein the nmeans (90) responsive to the downstream pressure of the valve
Is a control neans (90) and has neans for presetting the nmaxi num and
m ni mum pressure acceptabl e downstream of the valve (20), the control neans
(90) having neans connecting the presetting neans to the retention
releasing means (90, 92,86) so that dowgstream pressure in excess of the

am pressure bel ow the m ni mum pressure

maxi mim pressure setting and downst re
setting will each cause
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rel ease of the novenment preventing neans (82) to all ow the biasing neans
(52) to nove the valve nenber (20) to its closed position. 7. A valve
according to any one of the preceding clainms, wherein the ball shaft (56) .

- is mounted for manual rotation,
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the ball nut (58) is nounted to prevent its rotati.on, whereby rotation of

t he, shaft ¢(56) noves the shaft (56) axially together with novenent of the
val ve nenber (20). 8. A valve according to any one of the pr.eceding
clainms, wherein the valve (10) is a gate valve and the val ve nenber (20) is

a gat.e. 8
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16 SELF CONTAI NED EMERGENCY SHUTDOWN VALVE
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Abstract of the D sclosure An energency safety gate valve with the
‘gat g. novabl e between positions opening and closing flow through the valve
and having a stemwhich is controlled by a ball shaft extending through a
rotary ball nut with neans for preventing rotation of ball nut in one
direction and nmeans urging stem gate_,and ball shaft in a direction closing
fl ow t hrough the val ve. Control nea controlling the release of the
rotati.on preventing means is controlled'by . (|0 ﬁlé. 8
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~ both hhigh and | ow pressure responsive devices which are interconnected to a
plunger for operating the release and to a plunger for sensing the pressure
donstream of the valve. FIGURE 1A & 1B
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SHUTDOWN VALVE

—{| 2o warm T

The present invention relates to an improved valve
which is a self-contained emergency shutdown valve which
is manually and spring operated and which will close any
time its high or low pressure presettings are exceeded.

Prior to the present invention, there have been
emergency shutdown valves,: which valve 1is either
hydraulically or electrically operated. This requires that
the source of power (hydraulic or electric) be available at
the valve to ensure that the valve will close responsive to
line conditions. The unit manufactured by Barber
Industries Ltd. of Calgary, Alberta Canada (T2H 2P3) and
Edmonton, Alberta, Canada (T6E 4S8) and having the name of
RA-PRESCO-DYNE, which device is designated to be a self-
contained emergency shutdown system for reverse acting gate
valves which are actuated either electrically or
hydraulically. OS- A=

Yr—S—Patent—Ner 3,429,321 discloses a safety valve
actuator which uses springs for high and low set points,
uses a spring to close the valve and manually resets the
valve after tripping. A pivoted trigger is positioned to
engage a shoulder on the stem to prevent its closing
movement until the trigger is pivoted out of engagement-
with the shoulder. Pivoting of the trigger is the result
of the high-pressure trip pulling upward on one portion of
the trigger and low-pressure trip pushed downward on a
second portion of the trigger. Both cause the trigger to
pivot and disengage from the shoulder so that the valve
closes responsive to the force of the stem spring. When
resetting, the valve must be held open manually until line
pressure is between the high ‘and low set points.
Additionally, the low set point is adjusted by threading
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within the high set point adjustment. Thus any adjustment
of the high set point changes the low set point. '

US-A-3198207 discloses a fluid pressure controlled
shut-off valve which operates responsive to predetermined
line pressures. The device is powered by the downstream
pressure and is not suggestive of the structure of the
improved device of the present invention.

US-A-5046376 discloses a shaft 1locking or manual
operating apparatus for operating a gate valve manually
which includes a nut, a screw shaft and balls in the
grooves of the nut and shaft to provide a limited friction
device together with a wrapped spring preventing rotation
in one direction except when released and the rotation of
one of the nut or shaft causes axial movement of the shaft
~which is used to operate a gate valve or to be used to lock
a shaft such as a blowout preventer ram tail rod against
axial movement.

Other systems have been used for emergency shutdown of
valves, but those required a source of fluid pressure.

A pilot by-pass valve has been offered to the oil and
gas industry by Cameron Iron Works, Inc. in which a low
pressure actuated automatic safety valve can be opened when
the auxiliary pilot has shut off the supply pressure.
Manual operation of the by-pass valve directs supply
pressure to the valve operator. As soon as line pressure
returns the auxiliary pllOt to normal position, the bypass
valve cuts out and the automatic safety valve is again on
automatic operation.

An object of the present invention is to provide an
improved self~contained emergency shutdown valve which does
not vent any of the fluids in the valve.

Another object of the present invention is to provide
an improved self-contained emergency shutdown valve which
uses contained line pressure to sense the high and low
pressure points so that the valve will close responsive to
either pressure above the preset high set point or below
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the preset low set point QTfREPLACEMEN—ji—_T—j_

2bnMﬁN ﬂﬂ7

I
|
J




1_REPLACEMENT SHEET |
[err] : ; _ ———

| | o || 2emanm

-3 - [ R T

|
A further object of the present—invention’! is to

provide an improved self-contained emergency shutdown valve
which does not require any outside power to be present in
' its safety shutdown and in its resetting.

A still further object of the present invention is to
provide an improved self-contained emergency shutdown valve
which requires only light loading to release the safety
shutdown system and includes a means for disconnecting the
release during manual resetting of the valve.

US~-A-3429321 discloses a valve comprising a body
having a passage therethrough; a valve member movably
positioned within the body to open and close flow through
the passage; means biasing the valve member toward its
closed positioh ; means for retaining the valve member when
it is in its open position; the retaining means having
means for releasing its retention of the valve member in

its open position; means responsive to the downstream
pressure of the valve for engaging the releasing means to

release the retaining meansﬁ B.-ew—fr::ct::mmv:nq—memts—fc:—-

-cpen-pos.;ta.oq and Accord:.ng to the present invention such
a valve is characterised in that it includes means
retaining the releasing means in its released position
until manually released therefrom ané@’wherein the low
friction moving means includes a ball shaft, a ball nut,
and balls between the shaft and nut to provide the low
friction relationship between the shaft and nut.

The present invention provides a totally self
contained emergency shutdown valve in which the valve is
manually operated to the open position and is biased to the
closed position. The valve may have an overhauling ball
screw with a wrap spring clutch to prevent overhauling. It
also has a biasing means which may be a spring  for
fail-safe closed operations. The valve can be opened
manually by turning, for example, a handwheel as with any -
manual valve. When the valve is open, the biasing means is
trying to close it, but the retaining means, such as a wrap

@> wwwwfdm%#wwmwm
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spring clutch, keeps it from closing. A high-low shutdown
mechanism may be contained in a control box which may be an
integral part of the valve. When the actual line pressure
gets too high or too low, means for releasing the retention
of the valve member may push a release tang of the
retaining means, which may be a wrap spring clutch,
allowing the valve to be closed by the biasing means.

In the accompanying drawings:

FIGURE 1 is a sectional view of the improved valve of
the present invention in two views with the valve in its
open or flowing position. FIGURE 1A shows the upper portion
of the valve and FIGURE 1B shows the lower portion of the
valve.
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FIGURE 2 is a sectional view similar to FIGURZ 1 of
the improved valve in two views with the valve in its
closed or non-flowing position. FIGURE 2A shows the upper
portion of the valve and FIGURE 2B shows the lower portion
of the valve.

FIGURE 3 is a transverse sectional view taken along
line 3 - 3 in FIGURE 1lA.

FIGURE 4 is a sectional view of the release mechanism
illustrating the release collar in its normal position.

FIGURE 5 is a similar sectional view to FIGURE ¢
showing the release mechanism in its trip position.

FIGURE 6 is another similar sectional view of the
release mechanism in its untrip position.

FIGURE 7 is another similar sectional view of the
release mechanisa in its bypass position.

FIGURE 8 is a sectional view of the control structure
for setting the high and low set points and the release
structure in its normal position.

FIGURE 9 is a similar sectional view of the control
structure and release structure in its high trip mechanism.

FIGURE 10 is another similar sectional view of the
control structure in its low trip position.

As shown in FIGURES 1A and 1B, valve 10 includes body
12 having inlet 14, outlet 16 and gate chamber 18 between.
Gate 20 is positioned within gate chamber 18 in a position
either providing flow _biﬁxssgzrinlet 14 and outlet 16
through opening 22 in gatells or to block or close flow
therebetween. Gate 20 is movable within chamber to such
positions. Stem 24 is connected to gate 20 and extends
through opening 26 in bonnet 28 which is secured to body 12
in a position closing the opening of gate chamber 18 in
body 12. Gate stem 24 includes external tapered shoulder
30 which is adapted to coact with internal tapere¢_§§qulder
32 on the inner end of opening 26 to provide a stem seal

whenever gate 20 and stem 24 are _ggyuthqizmnoutermqsﬁ_
! REPLACEMENT SheeT—

26 MAY 997




[err].

positions as shown in FIGURES 2A and 2B. The upper end 34
of opening 26 is enlarged in diameter to receive seal 36
which is held in place by nut 38 threaded into the end
opening 34 as shown.

Actuator housing 40 is secured around the outer end
of bonnet upper bonnet flange 34 and extends in surrounding
relation to stem 24 to connect to upper housing ring 42.
Stem 24 is reduced in diameter to provide upwardly facing
shoulder 44. Cup shaped spring guide 46 is threaded on
threaded portion 48 of stem 24 above shoulder 44 and
includes upper outer flange 50 against which one end of
spring 52 engages. The other end of spring 52 engages
upper surface 54 of bonnet flange 34. Thus spring 52 urges
spring guide 46 and stem 24 upwardly against ball shaft 56.
Ball shaft 56 extends through ball nut 58 with balls 60
positioned within the mating grooves in shaft 56 and nut 58
to provide a low friction means for converting rotation of
one into axial movement of shaft 56. Shaft guide 62 is
-threaded and secured within housing ring 42 and includes

ZO»MAN ﬂ97

REPLACEMENT SHF_ETa ial rectangular shaped opening 64 extending therethrough
; ; :'t receive rollers 66 secured to the sides of the lower end

of ball shaft 56 as best seen in FIGURE 3. Cap 68 is

j ; readed to the exterior of housing ring 42 and includes

i .:E ntral opening'7o through which the outer end of rotary

means 72 extends so that it .can be manually rotated as
hereinafter described. Rotary means 72 is secured to ball
nut 58 and both are suitably supported on bearing means for
rotation with respect to housing ring 42, shaft guide 62
and ball shaft 56. Sleeve 74 surrounds and is secured to
rotary means 72 by suitable lock ring 75 and key 77 to
rotate therewith and has outer cylindrical surface 76 which
is aligned with outer cylindrical surface 78 on the
exterior of upper rim 80 of housing ring 42. '
Means 82 (shown in FIGURES 1A and 2A) is provided tc
retain ball nut 58 and rotary means 72 against rotation
with respect to housing ring 42 and ball shaft 56. Such
means 82 includes spring 82 which is tightly wrapped around
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surfaces 76 and 78 and has its tang end 84 secured to rim
80 of housing ring 42 and its other tang end 86 projecting
radially outward at a position centrally within the opening
88 in cap 68. When spring 82 is tightly wound it prevents
relative rotation between the surfaces 76 and 78 in one
direction and such movement is not prevented when its tang
end 86 1is urged in a direction loosening the tight
engagement of spring 82 on surfaces 76 and 78. Rotation of
means 72 is provided manually and usually by a handwheel
(not shown) connected onto the portion of means 72
extending through opening 70 in cap 68.

Assuming that valve 10 is in the open position as
illustrated in FIGURES 1A and 1B, and it becomes desirable
to close gate 20 because of a low or high pressure in the
downstream line beyond the preset low or high limits, then
sultable control means 90 operates disc 92 to move causing

REPLACEMENT SHEFT
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ng 86 to be engaged and moved, thereby releasing spring
EE from .its engagement with surfaces 76 and 78. This
Y a 1ows sprlng 52 to force spring guide 46 upwardly. This
lm vement ‘causes stem 24 to move so that gate 20 moves to

' f; s'closed position as shown in FIGURES 2A and 2B. This

movement also moves ball shaft 56 upwardly through nut 58
ncauSidg nut 58 to rotate as shaft 56 rises.

Control means 90 and the engagement between disc 952
and tang 86 are seen in FIGURE 4. This view is taken
looking down axially on the upper portion of valve 10 at a
position slightly above tang 86. Housing 94 is secured to
cap 68 as shown and disc 92 is mounted on tubular sleeve 96
which slides through end 98 of housing 94 and is slidable
positioned within actuator plunger 100. Plunger 100 is
positioned in slot 102 in block 104 which is suitable
secured in housing 94 by fastening means 105 and also
includes slot 106 and slot 108 on either side of slot 102
as shown in FIGURE 8. Control pin 110 is slidably
positioned within sleeve 96. Disc 92 is secured to sleeve
96 by set screws 112 so that as sleeve 96 moves axially,
disc 92 has the same movement. Magnet 114 is secured in




[err],

- 8 -
the upper end of disc 92 and is adapted, when disc 92 moves
to its extreme position, to come into magnetic engagement
with end wall 98 which is made of a suitable magnetic
material. When disc 92 moves to such extreme positicn,
magnet 114 retains disc 92 is such position until
positively release therefrom as hereinafter described.

As shown in FIGURE 8,' fitting 116 is secured within
opening 118 in end wall 120 of housing 94. Pressure
responsive plunger 122 is slidable positioned within
passage 124 and bore 126 in fitting 116 and extends through
plate 128. Plate 128 is secured to end wall 120 and
includes lug 130 through which bar 132 is pivotally mounted
by pin &%i_ Plunger 122 as shown extends through opening
136 in-plste 132 and engages plate 138 which is pivotally
mounted by pins 140 extending through side posts 142 on
-p\—;:.g_e 132. Plate 138 is engaged on its surface 139 by
. .- 'spring loaded plunger 144 and by plunger 100 which is also
o Ying loaded. Plunger 144 is slidable in slot 108 and is
aged by spring 146 which surrounds upper end 148 of
nger 144 and abuts the interior of cap 150 which is
S hteaded into slot 108. The force exerted by spring 146 on
s “".'*pl"-?. nger 144 is adjusted by threading cap 150 into and out

.".0f slot 108. Plunger 152 is positioned in slot 106 and
engages the surface 154 of-\;-l-a;t-e- 132 and is urged toward

surface 154 by spring 156 which surrounds the inner end 158

of plunger 152 and abuts the interior of cap 160 which is

threaded into slot 106. The force exerted by spring 156 on
plunger 152 is adjusted by threading cap 160 into and out
of slot 106. Spring 162 surrounds plunger 100 and abuts

shoulder 161 on plunger 100 and shoulder 164 in block 104.

The force on plunger 152 is set to preselect the highest

pressure which is acceptable in the outlet 16 of valve 10.

The force on plunger 144 is set to preselect the lower

pressure which is acceptable in outlet 16 of valve 10. The

interior of plunger 100 is bored at 166 and counterbores at

168. Control pin 110 includes annular groove 170 therein

and balls 172 are positioned in openings 171 in sleeve 96

LS
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and between the exterior of pin 110 and the interior of
counterbore 168 as shown in FIGURES 4 and 8. Also, balls
172 are engaged by shoulder 173 between bore 166 and
counterbore 168 so that movement of plunger 100 toward wall
98 causes sleeve 96 to move toward wall 98.

Under normal qperating conditions, control means 90
is positioned as shown -in FIGURES 4 and 8. When control
means 90 has been actuated responsive to the sensing of
excess high pressure in the downstream side of valve 10 or
responsive to pressure less than the preset minimum low
pressure, as hereinafter explained, plunger 100 is moved to
the position S hould-in FIGURE 5 so that disc 92 moves tang
86 as shown. This movement of tang 86 relaxes the
engagement of spring 82 allowing relative rotational
movement between housing ring 42 and sleeve 74. Under
these conditions, the force of spring 52 urges spring guide
46 upward together with gate stem 24 and ball shaft 56.
The low friction of the balls 60 allows this upward

_mgvement to be translated into a rotation of nut 58, which
CACEVENT SHEET, ]

“

no longer restrained by spring 82, and the movement

' c ntinues until gate 20 is in its closed position as shown
im FIGURE 2B.

As shown in FIGURE 6, control 90 functions to allow
movement of plunger away from disc 92 after it is tripped
and the downstream pressure returns to acceptable levels.
It should be noted that magnet 114 has become attached to
end wall 98 and the downward movement of plunger 100 slides
downwardly on sleeve 96 without allowing movement of sleeve
96 or control pin 110. Balls 172 remain positioned within
openings 173 in sleeve 96. This position causes gate 20 to
remain in its closed position until control means 90 is
manually reset as hereinafter explained. This is a very
real advantage' in that it does not allow valve 10 to be
opened unless there is someocne present to check to be sure
that conditions are satisfactory for it to be opened.

Provision is included in control means 90 to allow the—
its resetting so that gate 20 can again return to its open
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position and flow through valve 10 reestablished. This
provision is illustrated in FIGURE 7. With control means
90 positioned as shown in FIGURE 5, contrel pin 110 is
pushed into sleeve 96 to the position shown in FIGURE 7.
In this position, pin 110 has mov?.iso“&r;\aj‘ its groove 170
is in registry with balls 172 and shey=adléw balls 172 to
enter bore 166 of plunger 100. Sleeve 96 is then moved
manually to the position shown in FIGURE 7 so that disc 92
is moved to the position at which tang 86 has been released
and this disables the relative rotation between housing
ring 42 and sleeve 74 so that spring 52 cannot return or
resist the movement of gate 20. This allows rotary meahs
72 to be manually rotated to return gate 20 to its open
position and establish flow through valve 10 until pressure
in the downstream line from valve 10 is allowed to build up
to normal levels. This brings plunger 100 to the position
shown in FIGURE 4 and normal operation of valve 10 can

continue.

REPLAQfMFN]‘ SHEE"'-l As shown in FIGURE 8, the positions of the components
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re shown during normal operation o‘ valve 10 with the

ownstream pressure staying between ‘the high and low
,:mets set in control means 90. When downstream pressure
s delivered to passage 124 of fitting 116 is above the

.‘fareset high limit it causes plunger 122 to push harder on

plate 138. The force balancing of plates 132 and 138 and
plungers 100 144 and 152 causes plate 132 to move upward.to
the position shown in FIGURE 9. This moves sleeve 96
upward because of the engagement of balls 172 on the
shoulder 171 between bore 166 and counter bore 168 and
their engagement within openings 173 to move sleeve upward
to the position as shown in FIGURE 9. This position is the
same as shown in FIGURE 5.

similarly, if the pressure in the downstream line
sensed in passage 124 is below the low pressure set point,
the plunger 122 retracts to the position illustrated in
FIGURE 10. 1In this position, plate 132 has returned to its
position parallel to wall 120, and plate 138 has pivoted
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about pin 140 to a position in which plunger 144 is
extended and plunger 100 is moved toward end wall 98. 1In
each of the positions shown in FIGURES 9 and 10, control
means 90 causes tang 86 of spring 82 to be moved to its
release position as shown in FIGURE 5, and this allows
spring 52 to cause gate 20 to <close as previously
explained.

From the foregoing it may be seen that the improved
valve 10 of the present invention provides to the automatic
closing of the valve whenever either of the high and low
pressure limits is exceeded. After such closing of valve
10, it cannot open without manual manipulation of control
means 90 and rotary means 72. Thus, if there is some
continuing reason why valve 10 was closed, it cannot be
automatically opened until someone has decided that the

-cLEsed position is no longer necessary. Additionally, the

_ “LMEMENT SHh‘::c: trol means 90 allows the ma:mtammg of automatic shut

&,

be

pa e been satisfied and control means returns to its normal

in an inactive position until the downstream pressures

-.op rating position. This allows opening of the valve 10

ter it has been autcmatically closed even through the

"=:‘pressure sensed is below the minimum set low pressure

point.

" The improved valve of the present invention is a
completely self-contained emergency shutdown valve not
requiring any attendance by an individual during or after
shutdown. It does not vent any of the fluids flowing
through the valve at any time as the stem shoulder 44
engages and provides'a metal-to-metal seal with bonnet
shoulder 32 whenever gate 20 is in its closed position.
This prevents flow around stem 24 in the event that seal
36 has failed. The improved valve does not require any
outside power source other than manual resetting for its
operation. With the improved valve 10, only a 1light
loading is required to cause a release of the safety
shutdown system, and it also includes a means for manually
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disconnecting the release during manual resetting of the

valve.
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1. A valve (10) comprising a body (12) having a passage
(14,16,18) therethrough; a valve member (20) movably
positioned within the body (12) to open and close flow
through the passage (14,16,18); means (52) biasing the
valve member (20) toward its closed position; means (82)
for retaining the valve member (20) when it is in its open
position; the retaining means (82) having means (90,92,86)
for releasing its retention of the valve member (20) in its
open position; means (90) responsive to the downstreanm
pressure of the valve (10) for engaging the releasing means
(90,92,86) to release the retaining means (82); How-

o characterised rby—-tehe-uWalve ( 10) 1ncludi-ng means (114 )-v-

fettalnlng the releasing means (9% 92,86) in its released
REPHCEMENT P P\
_ pos:.t:.on until manually released therefrom andYwherein the

friction moving means (72,56,58,60) includes a ball

.:--MAY m7j$ft (56), a ball nut (58), and balls (60) between the

hhft (56) and nut (58) to provide the 1low friction

relationship between the shaft (56) and nut (58).

* 2. A valve according to claim 1, wherein the pressure

<@>: un that tha vno&n[‘“ﬂ“.“—&“{"‘ ‘&“’Mn« Wn&a:m

responsive means (90) includes a high pressure control
means (100,152,122,124) responsive to downstream pressure
and having preset maximum pressure point for actuation, and
a low pressure control means (100,144,122,124) responsive
to downstream pressure and having a preset minimum pressure
point for actuation, the high and low pressure control
means when actuated causing release of the releasing means
(90,92,86) whereby the valve member (20) is moved by the
biasing means (52) to its closed position.

3. A valve according to claim 1 or claim 2, including a
sleeve (74) connected for rotation with the nut (58) and
having an external cylindrical surface (76); a member

r



e

connected to the shaft (56) to remain stationery therewith'
and having an external cylindrical surface (78) aligned
with the sleeve cylindrical surface (76); and a spring (82)

- wound on the two cylindrical surfaces (76,78) to prevent

relative rotation therebetween in one direction and having
a tang (86) projecting therefrom forming the releasing
means (90,92,86); movement of the tang (86) in a direction
unwinding the spring (82) from the surfaces (76,78) which
prevents the relative rotation to allow the relative
rotation and thus, the closing movement of the valve member
(20) .

4. A valve according to any one of the preceding claims,

e g

REﬁLACé@ e rrywherein the body (12) has an inlet (14), an outlet (16) and
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RN  Fchamber (18) having an opening through the body (12) other
‘:‘than the inlet (14) and the outlet, with the valve member

aj valve chamber (18) therein with the inlet (14) and the
oﬁtlet (16) communicating into the ‘chamber (18), the

. 3f}(20) positioned within the valve chamber for movement
© between a first position closing flow between the inlet

(14) and the outlet (16) and a second position opening flow
through the wvalve member (20) between the inlet (14) and
the outlet (16).

5. A valve according to any one of the preceding clainms,
wherein the biasing means (52) resiliently urges the valve
member (20) to its closed position.

6. A valve according to any'one of the preceding claims,
wherein the means (90) responsive to the downstream
pressure of the valve is a control means (90) and has means
for presetting the maximum and minimum pressure acceptable
downstream of the valve (20), the control means (90) héving
means connecting the presetting means to the retention
releasing means (90,92,86) so that downstream pressure in
excess of the maximum pressure setting and downstream
pressure below the minimum pressure setting will each cause
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release of the movement preventing means (82) to allow the
biasing means (52) to move the valve member (20) to its

- 15 -

closed position.

7. A valve according to any one of the preceding claims,
wherein the ball shaft (56) is mounted for manual rotation,
the ball nut (58) is mounted to prevent its rotation,
whereby rotation of the shaft (56) moves the shaft (56)
axially together with movement of the valve member (20).

8. A valve according to any 6ne bffthe preceding claims,
wherein the valve (10) is a gate valvefand the valve member
(20) is a gate. ' "

L
L
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SELF CONTAINED EMERGENCY SHUTDOWN VALVE

Abstract of the Disclosure

An emergency safety gate valve with the gate movable
between positions opening and closing flow through the
valve and having a stem which is controlled by a ball shaft.

W extending through a rotary ball ‘nut with means for
prevehting rotation of ball nut in one direction and means
urging stem, gate and ball shaft in a direction closing
flow through the valve. Control means controlling -the
release of the rotation preventing means is controlled by
both high and low pressure responsive devices which are
interconnected to a plunger for operating the release and

to a plunger for sensing the pressure downstream of the
valve. )

FIGURE 1A & 1B
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