SELECTIVE TORQUE OPERATOR FOR A VALVE 1. Field of the Invention: [0001] This invention
relates in general to production of oil and gas wells, and in particular to a device for reducing the
torgue required to actuate a valve. 2. Description of Related Art: [0002] Surface wellbores are formed
through subterranean formations lying underneath the surface. Systems for producing oil and gas from
surface wellbores typically include a wellhead assembly set over a wellbore opening. A typical surface
wellhead assembly includes a high pressure wellhead housing supported in a lower pressure wellhead
housing and secured to conductor casing that extends downward past the wellbore opening. Wells are
generally lined with one or more casing strings coaxially inserted through, and significantly deeper

than, the conductor casing. TlE'*[% ' rings are e § f sing hangers landed in the
wellhead housing. One or md %ﬂ‘&ﬁ%’%ﬂg%ﬁ%ﬁéﬁ %%I‘ﬁ%%%‘m%most casing string; that
among other things are used for conveying well fluid produced from the underlying formations. A

productidn treehiRbielsihe theantieer end of the wellhead housing for controlling the well fluid. The
production tree is typically a large, heavy assembly, having a number of valves and controls mounted

thereoni ﬁ He valves may be gate valyes that can be manually operated hy a hand wheel. To
actuate J000 HR B AR b SeA D R A o RO SR R PFURIE, Bitne
hand whgel. Dl1;e tc()?éhe hi?g yiressures eégirierlced bg{t e gate at the break open or full close
positions,eé"ﬁf:‘gr%lr Vawg § %[SH%{:BQW 8%c gﬂl%ﬁ , fiich may be very difficult or even impossible
for one or even
2. Description of Related Art:
[0002] Surfacewellboresareformed through subterranean formations|lying underneath the surface.
Systemsfor producing oil and gasfrom surface wellborestypically include awel lhead assembly set
over awellbore opening. A typical surface wellhead assembly includes a high pressure wellhead
housing supported in alower pressurewellhead housing and secured to conductor casing that extends
downward past the wellbore opening. Wells are generally lined with one or more casing strings
coaxially inserted through, and significantly deeper than, the conductor casing. The casing strings
are suspended from casing hangers landed in the wellhead housing. One or more tubing strings are
provided within the innermost casing string; that among other things are used for conveying well
fluid produced from the underlying formations. A production tree mounts to the upper end of the
wellhead housing for controlling the well fluid. The production tree is typically a large, heavy

assembly, having a number of valves and controls mounted thereon

[0003] Thevalves may be gate valvesthat can be manually operated by ahand wheel. To actuatea
gate in thesetypes of valves, an operator must exert arotational force, or torque, on the hand whes!.
Due to the high pressures experienced by the gate at the break open or full close positions, ahigher

torqueisrequired at these positions, which may be very difficult or even impossiblefor one or even



two operators to apply. As such, gears that reduce the required torque on the hand wheel in exchange
for having to rotate the hand wheel through a larger number of turns have been developed. However,
once the high torque conditions are overcome, the torque needed to operate the valve through the
intermediate gate positions decreases significantly. Thus, the large number of turns required results in
additional time and effort spent by the operator turning the hand wheel even after the high torque
conditions are overcome. This can be both costly and wasteful. [0004] A technique is thus desirable
that allows an operator to oyercome the high torque conditions with low operating effort, whijle reducing

h
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[0004] A techniqueisthusdesirablethat allowsan operator to overcomethe high torque conditions
with low operating effort, while reducing the number of turns required once the high torque

conditions are overcome.
Summary of the Invention:

[0005] In an example embodi ment a hand-operated valveincludes amember or stem that is stroked
open and closed by a shaft that can rotate. The valve aso includes atorque selector for selectively
engaging agear unit in an actuating drive stem of thevalve. The selector hasacollar with an axial
bore and adot through itsside. The slot includes a projection directed towards an upper end of the
collar and has an edge oriented oblique to the collar axis. A driven shaft insertsin the bore, and a
first pin mounted in the driven shaft engages the projection in the slot during low torque conditions,
which aretypically present at valve positionsintermediate to open and close. Further, asecond pin
mounted on the valve stem |ocated bel ow the first pin engages a shoulder formed on alower end of
the collar, aso during low torque conditions. Thisresultsin adirect drive mechanism of the valve
stem which allowsfor alow number of turns, as compared to high torque conditions, to operate the

valve stem.



[0006] When the effort an operator exerts on the hand wheel increases due to high torque conditions
in the valve stem, the force generated by the operator overcomes a preset load of a spring coupled to
the drive shaft at one end and collar at the other end. The force generated by the operator also causes
the first pin mounted on the shaft to ride down an inclined edge in the projection, disengaging the first
pin from the projection in the collar. In addition, the exerted force causes the torque selector and
bullgear to move upward relative to the housing, causing the second pin mounted on the stem to
disengage fram the lower shoulder on the collar, A third or bull gear pin that is mounted on the stem at
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moves upward. Withthe bull gear pin engaged to the bull gear, the full mechanical advantage of the
gear unitisadvantageously utilized to overcome the torque at the stem. Thismechanical advantage
allows a single operator to actuate the valve without additional operators and with less operating
effort. Further, once the high torque conditions are overcome, the torque selector allows the gear
mechanismto revert to the direct drive, low torque mechanism, either automatically or selectively, to
allow quicker operation of the valve as compared to the high number of turns associated with the

high torque condition.

Brief Description of the Drawings:

[0007] Figure 1 isaside sectional view of an example embodiment of agate valve operator with a

torque selector mechanism in direct drive engagement, in accordance with the present invention.

[0008] Figure 2 is a perspective partial sectiona view of an example embodiment of gate valve

operator of Figure 1.



[0011] Figure 5 is a side schematic view of an alternative embodiment of a portion of the torque
selector mechanism of Figure 1. Detailed Description of the Invention: [0012] The apparatus and
method of the present disclosure will now be described more fully hereinafter with reference to the
accompanying drawings in which embodiments are shown. This subject of the present disclosure may,
however, be embodied in many different forms and should not be construed as limited to the illustrated
embodiments set forth herein; rather, these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the invention to those skilled in the art. Like
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figures, diﬂectional terms are used for reference and illustration only. For example, the directional
terms suth28%Gdper”, "lower", "above", "below", and the like are being used to illustrate a relational
location. [0013] It is to be understood that the subject of the present disclosure is not limited to the

exact detﬁﬂi(ﬁ'flﬁ RIS AREMAN i BXAR Bl RIR A RRABERL3ENANE AR SGHPRd. as

modifications ‘and equivalents will be apparent to one skilled in the art. In the drawings and

specificafipn,dug R BRAYRABRIAITHOLRE HEH&&R%@?&B&H&WS%I%Q&@%&?S&%%&M&Q&H’

although specific terms are employed, they are used n a generic and descriptive sense only and not
for the p%%@&%@@meﬁwiﬁg%mﬁ subject disclosure is therefore to be limited only by the
scope of the appended claims.

[0011] Figure 5 is a side schematic view of an alternative embodiment of a portion of the torque

selector mechanism of Figure 1.

Detailed Description of the Invention:

[0012] The apparatus and method of the present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings in which embodiments are shown. This
subject of the present disclosure may, however, be embodied in many different formsand should not
be construed aslimited to theillustrated embodiments set forth herein; rather, these embodimentsare
provided so that thisdisclosurewill bethorough and compl ete, and will fully convey the scope of the
invention to those skilled in the art. Like numbers refer to like elements throughout. For the
convenience in referring to the accompanying figures, directiona terms are used for reference and
illustration only. For example, thedirectiona termssuch as"upper”, "lower", "above", "below", and

the like are being used to illustrate arelational location.

[0013] It is to be understood that the subject of the present disclosure is not limited to the exact
details of construction, operation, exact materias, or embodiments shown and described, as
modifications and equivalents will be apparent to one skilled in the art. In the drawings and

specification, there have been disclosed illustrative embodiments of the subject disclosure and,



[0014] Referring to Figure 1, a sectional view of an embodiment of a gate valve actuator or operator 10
is shown. The valve actuator includes a housing a hand wheel 12 operably connected to a drive shaft
14 that is rotatable about an axis Y. The drive shaft 14 is centrally retained with the actuator 10 by a
lock nut 16 and a washer 17. In this example, bearings 19 are located on either side of the washer 17
to provide radial support at and facilitate rotation of the shaft 14. The lock nut 16 threadingly engages
an opening centrally located on an upper surface of a housing 18 of the actuator 10. The housing 18

has a flanged lower end 20 having a plurality of circumferentially spaced apart bolt openings 21
therethr AERUBARERNGLREAE SRS BN B2 HiRH (o IR SR SeLP s B a B Lonnect
the actuator 10 to a valye. (not shown). [0015] Continuing to refer to Figure 1, at least one idler gear 30
s an (B RERSAA eh e o 3 B LB R G R S PR UBAAB B ond o
the housiﬁg 18. Alo eé&ortifgﬁ 34 .of the idler gear 30 extends downward into the housing 18. A gap

33 is defl 8088?\/9& cﬁl%me housing 18 and an upper surface of the lower portion 34. In
this example, the lower portion 34 of the idler gear 30 has a larger diameter than the upper portion 32

and has g6l ﬁé@m@dggﬁﬁﬂﬁ%&f&%&ﬁ SRAINIPEMGSHR A IR S AR LIS ERSHR B sstote, the

drive shaft 14. The pinion 36 rotates as the drive shaft 14 is rotated and thereby causes the lower

portion 3fn0% Mg e AERA 78 ARG R IRRERE ShiprAIRRAVIBIBLERS NAHASLE R KRNI

embodiment, circumscribes the idler gear 30. Because the idler gear teeth 35 simultaneously engages

teeth 37 gather il i9atarBid A6oR NSRS BE MY e IR S e IR s REARI IRtR&aSubRs 1yl gear

38 is engaged during high torque conditions to provide mechanical advantage and is described in

more defgjl iNeHBEeeRRSRab- 1018 s hanprOHaM g aPRSRICARE Gif elAes S est dHaortion of

the drive Shaft 14 below the pinion gear 36 and is retained within a set of washers or snap rings 42. An
upper SNREsHEIITASRBANE EErAINBgSHtNNE aRd RETRarerbiabIe dirtve shatt 4t af @ apaLend of the

spring 40, a lower snap ring 43 circumscribes the drive shaft 14 at the lower end of the spring 40. A

bearing 4rrisd BYBRBIaPIRRUAMIYABEREA SRR ANHRPRLEVFBR6LEHD ITURSRIRRIBF OF

collar 50. The collar 50 is provided with a bore 52 to centralize the drive shaft 14 within the housing 18.

The torqyg. SEiRHAHRY HAS Jo1-RHERGAEEHBITHAISRH S RARANENbOS ReRUHERAT AP BEaEARSM

depending on the torque conditions. As shown in Figures 2 and 3, the bore 52 has an axis that

coincide g bhERmgxis ahdrenpsiigRteackT ol tdbiR/ REAIRRIE of S 131 0RIARWE MAS & Rk G formag on its

side that in this embodiment extends through the selector 50. A portion of the slot 60 is profiled upward

to definera peajaetiQnfeéithe whditrclgebia wavds /i sipai)end 66 (Figure 3) of the collar 50. The
upwardly depending sides of the projection 62 form an edge 63 oriented oblique to the axis Y of the

collar 50. The projection 62 intersects a radially protruding lip 64 that circumscribes the outer surface
of the colX¥15D (Refieuing tbaielettofFigure 1. ahecHobd iid exgedivadineg an cippenefir dAtidt isceteded groove
68 formed on an interior surface of a lower body 67 of the bull gear 38. The lip 64 thereby retains the
torque séleaiap0i gtk nanepsudy B fofrtied dangpae3didTichehaistigdB 6 A ivwespexaenple has
an annular cross section and depends downward from toothed portion of the bull gear 38. [0017]
Continuidg @b tededliey Begudd Extbiedadowvard i1ztartberous ngelBort 63 33 dsalginerloeidkemthe

interior of the housing 18 and an upper surface of the lower portion 34. In this example, the lower

portion 34 of the idler gear 30 has a larger diameter than the upper portion 32 and has teeth 35

formed thereon that engage teeth formed on a pinion 36 that is connected to the drive shaft 14. The

pinion 36 rotates as the drive shaft 14 isrotated and thereby causesthe lower portion 34 of theidler

gear 30 to rotate. A bull gear 38 is located within the housing 18 and, in this embodiment,

circumscribestheidler gear 30. Becausetheidler gear teeth 35 simultaneously engages teeth 37 on

the bull gear 38, the bull gear 38 will aso rotate as the idler gear 30 rotates. The bull gear 38 is



mounted at a lower portion of the drive shaft 14 engages the projection 62 of the slot 60 during low
torque conditions.. In this embodiment, a shoulder 80 on a lower end of the collar 50 is oblique to the
axis of the collar 50 and defines two offset lower surfaces 81, 83 (Figure 3). A stem 84 (or driven shaft)
inserts into the lower end of the collar 50 through the bore 52. During low torque conditions, a second
pin 82 mounted on an upper portion of the stem 84 engages the shoulder 80 to thereby transfer
rotation from the drive shaft 14 to the stem 80. The stem 80 extends downwards and out of a lower
end of housing 18, in an example the lower end of the stem 80 can be used to actuate a ategétnot

shown). {58 LRI R €A AHENSRIBERY ¥B TCS R AR AR P8R g R P6&ition. In

this position,lthe in 70 on drive shaft 14 is disengaged from the projection 62 of the collar 50 and the
pin 82 o &3 UGRLSREXYbd from the lower shoulder 80 on the lower end of the collar 50. The
disengagement of the first and second pins 70, 82 occurs by applying a sufficient torque to the hand

wheel 12{6@1%5%%??69@6 REGT R} A9 1051 DDA IRCEGRA LR OPRENIL SRAPINBAGWPIHE causing

the bull gear 38 and collar 50 to move upwards with respect to the stem 84. A third pin or bull gear pin

90 is mopnieH fRANSSIAM SR RihiReia H?%%Eﬁ&%%ﬂoéﬂaﬁ%i g BUA BRALAI R ARgAgSS a

shoulder 92 formed on the interior of a lower end 94 of the bull gear lower body 67. In thiS example

embodimgglifs GRASARME e SRUBIEAR TR SR hie aCUM AhAS- ehiSOE %ﬁ@rﬁd%,%ﬁ&l}@"’s the

mechanical advantage of the bull gear 30 to increase the torque applied to the e shaft 14 by a

person agghihighy bRt iBES M BRSELATHE O SHRMERY of iR RPRI2tO R iRpAgle (not

shown). In this embodiment, the gear ratio between the pinion 36 driven by the shaft 14 and the idler

gear 30 yax&rueRiME- e BBt RMSYAhE! 9 LENAGH DANEsNdGqiBiNeSatdneryd! aepr 38, the

gear ratio is about 1:8, which can translate to Pe ot a rotation for the bull gear 38 for one rotation of the

pinion 3Gl AUS Y sV RRAPWIHERASCHE 52 eheadrsiie the HoBR4 Vi MK HHaMRIRH Ofedotation

of the pinion 36 will also turn the stem 84 Pe of a rotation. Further, the stem 84 in this embodiment
can haveg SiPISEAR RIS op %%tmﬁﬁéﬂ%/& fﬁ%VﬁihllngI@ S MEADRM

revolution of the stem 84. As a result, the gate (not shown) would axially move by that amount.
depending on the torque conditions. As shown in Figures 2 and 3, the bore 52 has an axis that
coincides with the axis of the actuator 10, in thisexample. The selector 50 hasaslot 60 formed on
its side that in this embodiment extends through the selector 50. A portion of the slot 60 is profiled
upward to define a projection 62 shown directed towards an upper end 66 (Figure 3) of the collar 50.
The upwardly depending sides of the projection 62 form an edge 63 oriented obliqueto theaxisY of
the collar 50. The projection 62 intersects aradialy protruding lip 64 that circumscribes the outer
surface of the collar 50. Referring back to Figure 1, thelip 64 isreceived by acircumferentia recess
or groove 68 formed on an interior surface of alower body 67 of thebull gear 38. Thelip 64 thereby
retainsthe torgque selector 50 within thelower body 67 of the bull gear 38. Thelower body 67 inthis

example has an annular cross section and depends downward from toothed portion of the bull gear

38.

[0017] Continuingto refer to Figure 1, the drive shaft 14 insertsin thebore 52, and apin 70 radially

mounted at alower portion of the drive shaft 14 engages the projection 62 of the slot 60 during low



[0019] In operation, when the effort the operator exerts on the drive shaft 14 via the hand wheel 12
increases due to high torque conditions in the valve stem 84, the force generated by the operator
overcomes a preset load of a spring 40 coupled to the drive shaft 14 at one end and collar 50 at the
other end. The force generated by the operator causes the first pin 70 mounted on the shaft 14 to ride
down the inclined edge 63 in the projection 62 (Figures 2 and 3) to draw the collar 50 and bull gear
lower body 67 upwards toward the spring 40. The upward movement of the collar 50 disengages the
first pin 70 from th@f&(ﬂ)gction 62 in the collar 50. As the first pin 70 rides down the inclined edge and

reaches RiHRL0A e BN HAMNOHI R FARHAS 50 QL BIQNE B SIS RV tROBIAVGELr 38,
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bull gear 38 is adyantageously utilized to overcome the torque at the stem 84. This mechanical
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advanta gle operator to actuate the valve without additional operators and with less
operating effort. As explained previously, the torque selector 50 returns the gear mechanism to the

direct driysp{BE CRASITAY HPAHGEAUREEAIMERP L BR SRith\gRIhghi ]l o6 féekintaishe

projection 62 to allow quicker operation of the valve due to the low number of turns needed from the

stem 84 FRERYSAREBIHFHE AR aFSBMAR 12 RdribdEAKE FRRRIRIPIE BELIENEbT the collar 50 and the
pin 82 on the stem 84 is disengaged from the lower shoulder 80 on the lower end of the collar 50.
The disengagement of the first and second pins 70, 82 occurs by applying a sufficient torque to the
hand wheel 12 to overcome the preset load of the spring 40, thereby compressing the spring 40 and
causing the bull gear 38 and collar 50 to move upwards with respect to the stem 84. A third pin or
bull gear pin 90 is mounted to the stem 84 at a point below the second pin 82. The bull gear pin 90
engages a shoulder 92 formed on the interior of alower end 94 of the bull gear lower body 67. In
this example embodiment, the shoulder 92 is oblique to the axis of the actuator 10. The bull gear
pin 90 allowsthe mechani cal advantage of the bull gear 30 to increase the torque applied to thedrive
shaft 14 by aperson and thereby transmit the increased torque to the stem 84, alowing operation of
the gate (not shown). Inthisembodiment, the gear ratio between the pinion 36 driven by the shaft 14
and theidler gear 30 may be about 1:1. In an example embodiment, between the pinion 36 and the
bull gear 38, the gear ratio isabout 1:8, which can translate to 1/8" of arotation for the bull gear 38
for one rotation of the pinion 36. Thus, when the bull gear 38 is engaged to the stem 84 viathe bull

gear pin 90, one rotation of the pinion 36 will also turn the stem 84 1/8" of arotation. Further, the
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[0021] In another embodiment shown in Figure 5, a torque selector or collar 100 has a slot 102 formed
through a sidewall. The selector 100 has a projection 104 that projects upward to an upper end of the
selector 100. A lip 106 is formed on the exterior of the selector 100 to allow the selector 100 to be
retained within the bull gear 38 and has a lower shoulder 110 formed at a lower end 108 of the
selector 100. In this embodiment, the pin 70 only rides along an oblique edge 112 of the slot 102 but
does not reach a horizontal edge as in the previously described embodiments. The triangular shape of
the slot 102 eliminates the need for the operator to counter turn the arra ntto e he first
in 10 WFEL RIS JRIP B G BE RED m&%&v{af(&}éﬂesar% g’
automatlcall never erator releases the hand wheel 12, [00 ﬁ«a le the inv tlon ras been
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not so limited, buhls susce{)tlble to various changes without departlng from the scope of the invention.
Claims VW?é(PiBycﬁ 1. A valve for use in a wellhead assembly characterized by:

[0019] In operation, when the effort the operator exerts on the drive shaft 14 viathe hand wheel 12
increases due to high torque conditions in the valve stem 84, the force generated by the operator
overcomes a preset |oad of a spring 40 coupled to the drive shaft 14 at one end and collar 50 at the
other end. Theforce generated by the operator causesthefirst pin 70 mounted on the shaft 14 toride
down the inclined edge 63 in the projection 62 (Figures 2 and 3) to draw the collar 50 and bull gear
lower body 67 upwardstoward the spring 40. The upward movement of the collar 50 disengagesthe
first pin 70 from the projection 62 in the collar 50. Asthefirst pin 70 rides down theinclined edge
and reaches a horizontal edge 59, the bull gear 38 and torque selector 50 connected to the bull gear
38, are forced upwards by an amount defined by a height of the projection 62 formed in the slot 60.
This upward movement relative to the housing 18 and the drive shaft 14 disengagesthefirst pin 70
from the projection 62 and hence the torque sel ector 50 and al so causes the second pin 82 mounted
on the stem 84 to disengage from the lower shoulder 80 on the selector 50. A third or bull gear pin
90 that is mounted on the stem 84 engages a shoulder 92 formed on alower portion 94 of the bull
gear 38 as the bull gear 38 moves upward. In this embodiment, a minima counter turn may be
required at the end of an open or close cycle to engage thefirst pin 70 for direct drive once the high

torqueis satisfied.

[0020] Once the bull gear pin 90 is engaged to the bull gear 38, the rotational force or torque is
transferred to the stem 84 from alarger diameter of the bull gear 38, thereby increasing the torque

input to the handwheel 12 for application to the stem 84. Thismechanica advantage provided by the



a valve member (84) that is stroked between open and closed positions by a rotatable shaft (14); a
torque selecting device (50) operably associated with the shaft (14) having a low torque position and a
high torque position, and a gear assembly (38) in selective engagement with the torque selecting
device (50), wherein, torque is coupled directly to the valve member (84) through the rotatable shaft
(14) when the torque selecting device (50) is in the low torque position; and torque is coupled from the
rotatable shaft (14) to the valve member (14) through the gear assembly (38) when the torque
selecting)a@vice 50§ is in the hig%r torgue position. 2. The valve of claim 1, wherein the torque

selectind®HEIER G0} FHRUDURYIHIASH KO PYPEHWA ISR BadiFhettin tHE BFF
position engages an end of the rotatable shaft (14) and when in the high torque positign the collar (50)
o ol AT 3 ISR R BEGBAE A UMy AOcHOna Opeechrs and wih 6
operating effort. Asexplained previously, the torque selector 50 returns the gear mechanismto the
direct drive mechanism upon a counter turn of the hand whedl 12 to slide the pin 70 back into the

proj ection 62 to allow quicker operation of the val ve due to the low number of turnsneeded fromthe

stem 84 to cause the gate (not shown) to axially travel a determined length.

[0021] In another embodiment shown in Figure 5, a torque selector or collar 100 has a slot 102
formed through asidewall. The selector 100 has a projection 104 that projects upward to an upper
end of the selector 100. A lip 106 isformed on the exterior of the selector 100 to alow the selector
100 to beretained within the bull gear 38 and hasalower shoulder 110 formed at alower end 108 of
the selector 100. Inthisembodiment, the pin 70 only rides a ong an oblique edge 112 of theslot 102
but does not reach a horizontal edge as in the previously described embodiments. The triangular
shape of the slot 102 eliminates the need for the operator to counter turn the arrangement to engage
thefirst pin 70 with the projection 104 asthe gear mechanismwill return to the low torque condition

automatically whenever the operator rel eases the hand wheel 12.

[0022] While the invention has been shown or described in only some of its forms, it should be
apparent to those skilled in the art that it is not so limited, but is susceptible to various changes

without departing from the scope of the invention.



3. The valve of claim 2, wherein the rotatable shaft (14) comprises a driveshaft (14) and a driven shaft
(84) each rotatingly engaged with the collar (50). 4. The valve of claim 3, wherein the drive shaft (14)
is rotatingly engaged with the collar (50) by a drive member (70) mounted to the drive shaft (14) that
contacts a portion of an outer edge (63) of a slot (60) formed in a sidewall of the collar (50), and
wherein the portion of the outer edge (63) contacted by the drive member (70) is oriented oblique to an
axis of the collar (50), so that when the drive member (70) slides along the outer edge (63) in a
direction that approaches the end of the collar (50) having the profile, the collar (50) is disengaged
from the @raveshaft (14). 5. The valve of claim 4, wherein the profile comprises a shoulder (80) formed
on a lower end of the collar (50) that contacts a first drive member (82) provided on the driven shaft
(84) when the torque selecting device (50) is in the low torque position. 6. The valve of claim 5,
wherein Wheh' #HNEL Fhember (70) on the driveshaft (14) slides along the edge (63) of the slot (60)
towards the profile, the collar (50) is moved axially so that the profile is urged axially away from the

first drive membe [ f A laim 4, wherein a portion of the slot
TMRey AR 8B YRR R RSoralve e

(60) projects in a direction away from the profile wit sides (63) oriented oblique to an axis of
the collar (50) that intersect to define a wedge shaped drive end (62) of the slot (60).
avalve member (84) that is stroked between open and closed positions by arotatable shaft

(14);

atorque selecting device (50) operably associated with the shaft (14) having a low torque

position and a high torque position, and
agear assembly (38) in sdlective engagement with the torque selecting device (50),
wherein,

torque is coupled directly to the valve member (84) through the rotatable shaft (14) when the

torque selecting device (50) isin the low torque position; and

torque is coupled from the rotatable shaft (14) to the valve member (14) through the gear

assembly (38) when the torque selecting device (50) isin the high torque position.

2. Thevalveof claim 1, wherein the torque selecting device (50) comprises an annular collar
(50) with aprofilethat when in thelow torque position engages an end of the rotatable shaft (14)
and when in the high torque position the collar (50) isaxially moved so the profileis disengaged

from the shaft (14).

3. Thevalve of clam 2, wherein the rotatable shaft (14) comprises a driveshaft (14) and a

driven shaft (84) each rotatingly engaged with the collar (50).

-10-



8. The valve of claim 7, wherein when the drive member (70) on the driveshaft (14) slides along the
lateral sides (63) away from the drive end (62) of the slot (60), the torque selecting device (50)
changes from the low torque position to the high torque position. 9. The valve of claim 3, further
comprising a spring member (40) mounted on the driveshaft (14) for urging the collar (50) into a
position for rotating engagement with both the driveshatft (14) and the collar (50). 10. The valve of
claim 9, further comprising a pinion (36) operably connected to the driveshaft (14) for driving the gear
member (382. 11. The valve of claim 10, wherein the drive shaft 14? IS rotatingl ep}%a&@% with the
MR

gear membér (3SFHA UL GAD FiVEFHRAMBE A{HE HBUHE TETALNGH EPP PR nets a
shoulder (92) formed on an inner edge of a lower end (94) qf the gear member (38), when the torque
Selocting AHCAAE TAREHGN ERIE LA TET N b U6 S G R RETP0 BLt HE g shat
(84) via the gear member. (38). 12. The valve of claim 11, wherein the driveshaft (14) drives the gear
ember (5P SEEh b AL (36) B HA) b LRt B Ao Yol R GRL R i 8
member (Ssgdge (63) contacted by the drive member (70) is oriented obligue to an axis of the collar (50), so

that when the drive member (70) slides along the outer edge (63) in adirection that approaches

the end of the collar (50) having the profile, the collar (50) is disengaged from the driveshaft

(14).

5. Thevalveof claim 4, wherein the profile comprises ashoulder (80) formed on alower end of
the collar (50) that contactsafirst drive member (82) provided on the driven shaft (84) when the

torque selecting device (50) isin the low torque position.

6. Thevalveof clam 5, wherein when the drive member (70) on the driveshaft (14) didesaong
the edge (63) of the dlot (60) towards the profile, the collar (50) is moved axially so that the

profileis urged axialy away from the first drive member (82) on the driven shaft (84).

7. Thevaveof claim 4, wherein aportion of the slot (60) projectsin adirection away fromthe
profilewith lateral sides (63) oriented obliqueto an axisof the collar (50) that intersect to define

awedge shaped drive end (62) of the slot (60).

8. Thevalveof claim 7, wherein when the drive member (70) on the driveshaft (14) didesaong
the lateral sides (63) away from the drive end (62) of the slot (60), the torque selecting device

(50) changes from the low torque position to the high torque position.
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13. The valve of claim 11, wherein the torque selecting device (50) is automatically shifted to the high
torque position when torque applied the drive shaft (14) is sufficient to overcome a preset load exerted
by the spring member (40) to thereby axially move the collar (50) and the gear member (38). 14. A
method of actuating a valve characterized by:  providing a torque selector (50) having a collar (50)
with a driven end and a drive end selectively engagable with a valve stem (84); providing a gear
(38) having a driven end and a drive end selectively engagable with the valve stem (84); engaging the

valve stem (84) with the drive end of the collar (50
(9 )The valve of claim 3, ?urther comprlsng a spring member (40) mounted on the driveshaft

(14) for urging the collar (50) into a position for rotating engagement with both the driveshaft

(14) and the collar (50).

10. Thevalve of claim 9, further comprising a pinion (36) operably connected to the driveshaft

(14) for driving the gear member (38).

11. The valve of claim 10, wherein the drive shaft (14) is rotatingly engaged with the gear
member (38) by a second drive member (90) mounted to the driven shaft (84) that contacts a
shoulder (92) formed on an inner edge of alower end (94) of the gear member (38), when the
torque selecting device (50) isin ahigh torque position, the pinion (36) transmitting torqueto the

driven shaft (84) viathe gear member (38).

12. Thevalve of claim 11, wherein the driveshaft (14) drivesthe gear member (38) viaanidler

gear (30) operably connected between the driveshaft (14) and the gear member (38).

13. Thevalveof claim 11, wherein the torque sel ecting device (50) isautomatically shifted to the
high torque position when torque applied the drive shaft (14) is sufficient to overcome a preset
load exerted by the spring member (40) to thereby axially move the collar (50) and the gear

member (38).
14. A method of actuating a valve characterized by:

providing a torque selector (50) having a collar (50) with a driven end and a drive end

selectively engagable with avalve stem (84);
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inserting an end of the driveshaft (14) into the driven end of the collar (50);  coupling the collar (50)
with the driveshaft (14) so that when the driveshaft (14) is at a designated torque the collar (50) slides
with respect to the drive shaft (14) in a direction from the drive end toward the driven end to disengage
the drive shaft (14) from the valve stem (84); and  coupling the gear (38) with the driveshaft (14) so
that when the driveshaft (14) is at a designated torque the gear (38) slides with respect to the drive
shaft (14) in a direction from the drive end toward the driven end to engage the stem (84). 15. The

method of claim 14, further characterized by : . rotating the drive shaft (14) so that the collar (50) and
valve stem (84) afd PUARIAEEH é‘%’\%@é*%(&%%fﬁ&éﬁé‘b%‘ﬂ%‘@éﬂém}ﬂ?gab'ﬁl‘ﬂlméﬂ%ng an

urging force %F an end of the collar (50) for maintaining engagement between the drive end of the

drive shaft (12)Y8f§Th&bllar (50);

engaging the valve stem (84) with the drive end of the collar (50);
inserting an end of the driveshaft (14) into the driven end of the collar (50);

coupling the collar (50) with the driveshaft (14) so that when the driveshaft (14) isat a
designated torquethe collar (50) slideswith respect to the drive shaft (14) in adirectionfromthe

drive end toward the driven end to disengage the drive shaft (14) from the valve stem (84); and

coupling the gear (38) with the driveshaft (14) so that when the driveshaft (14) isat a
designated torque the gear (38) slides with respect to the drive shaft (14) in adirection from the

drive end toward the driven end to engage the stem (84).
15. The method of claim 14, further characterized by :

rotating the drive shaft (14) so that the collar (50) and valve stem (84) are rotated to

actuate avalve member attached to the valve stem;

maintaining an urging force on an end of the collar (50) for maintaining engagement

between the drive end of the drive shaft (14) and the collar (50);

applying an axial force on the collar (50) having a magnitude so that the drive member
(70) slides dong the profile (60) when the torque in the driven shaft (84) is at the designated

torque;
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applying an axial force on the collar (50) having a magnitude so that the drive member (70) slides
along the profile (60) when the torque in the driven shaft (84) is at the designated torque; resetting
the low torque position by reengaging the drive shaft (14) with the valve stem (84) by rotating the
driven shaft (84) in a direction opposite to the direction of rotation that set the drive shaft (14) and
valve stem (84) in the high torque position;  wherein the step of coupling the collar (50) with the
drive shaft (14) comprises forming a coupling comprising a drive member (70) affixed to the drive shaft

(14), a profile (60) in the collar (50) engaged by the drive member (70) and having a portion (62) set
Obitioe (0 an axis FOGTTS G AN T PP dESTGra T S AN VAT e

haft (14).
shatft (14) (84) by rotating the driven shaft (84) in adirection opposite to the direction of rotation that set

the drive shaft (14) and valve stem (84) in the high torque position;

wherein the step of coupling the collar (50) with thedrive shaft (14) comprisesforminga
coupling comprising a drive member (70) affixed to the drive shaft (14), a profile (60) in the
collar (50) engaged by the drive member (70) and having aportion (62) set oblique to an axis of

the drive shaft (14); and

the designated torque is applied by rotating the drive shaft (14).
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