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HfGH i':af'QU$..ROT'll1'1NG ACTUATOR 

BACKGRQUND .OE TH.I; INVENTIQM 

1. Field of the Invention 

This invention relates to a rotating actuator for use with valves and chokes that 
---···-- .. . ...... . 

an ~nsion. spool b(!tween the $fah(Uird wetih.Cf anq. prQd1.1efion· flOw p~Ql($ge~ Fl()w 

:aE::;:~eei&e!~ 
. . ' . . . : . 

actu,tie>n of the:! vakft~ is require~. the ~1$h, torqu$ r9tatitig ~ctu_a~r of the present 

mventiPn anQY.ts:~mote operation ot'tbe:v@,J~ ao<f~rovides add·~~nan6..q\,l'i) required.to 
operate the: valv~:wtte.n it is needed· most.· 

2. OescfiptlQn of· A.elated Art 
u. s~ Patent No. 4,925, 154 to G. s. Baker shows a gate valve with a supplemental 

actuator. The supplemental actuator uses·a series of roller cams with the actuator spring to 
increase the closin9 force of the actuator during the la$t porti()n of its stroke. 

A heiically shaped cam for operating a gate valve is shown in the brochure entitled 

"The Cameron W 1 o.ooo psi WP Half· Turn ~anual Gate Valve•. The assignee of the 

current invention manufactures and sells this valve. 

SUMMARY OF THE INVENTION 

This invention relates to a rotating actuator for use with valves and chokes that 

features a driving member with a variable helix angle. This variable helix angle allows the 

actuator to generate greater torque near the end of 1t$ travel when it is needed to close a 

valve or operate a choke. The high .torque rotating aduator is designed for use with valves 

and chokes and includes a generally cylindrical housing with a valve actuation stem 

centrally located within the housing. A cylindrical drive bushing has a plurality of helical 
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grooves formed on its exterior and is·intemally splined to mate with matching splines on 

the exterior of the stem. An intermediate head is axially adjacent the drive bushing with a 

central bore through which the stem extends and includes a plurality of longitudinal 

grooves on ~ exterior. An annular piston is between the drive bushing and housing. The 

-- ... anQ\Jlai:.piston--is r$Ciprocable.Within-tne ... hc>_using .. by .. hyc;traUlic.pressur.e.with-a.series.of .... --· __ .. __ ···-·-- ... . . _ 

belleville springs providing a·fail safe close power source. The helrcal grooves on the 

exterior of the drive bushing. have a variable· helix angle to provide a greater torque to the 

stem at the end of the belleville springs travel. The annular. piston has tWo sets of cam 

rollers on its interior. One set engages the helical grooves of the drive bushing and the 

second set engages the longitudinal· grooves in the intermediate head. When the annular 

piston is reciprocated by hydraulic force or spring force, the axial motion of the piston is 

converted to rotary motion by virtue of the helical grooves in the drive bushing. The stem 

includes an end configuration to mate with a valve and choke and impart the stems rotary 

motion to the valve or choke. 

In a second embodiment, the high torque rotary actuator is configured with the drive 

bushing in$ide the intermediate head to give a shorter overall configuration. As in the 

preferred embodiment, the high torque rotary actuator includes a generally cylindrical 

housing with a stem coaxially positioned within the housing. The drive bushing is axially 

adjacent the stem and includes a bore for receiving the stem. An intermediate head is 

annularly positioned between the drive bushing and the housing with the intermediate 

head including a plurality of longitudinal grooves. A pressure responsive piston is formed 

on the stem with the piston reciprocable within a bore formed in the intermediate housing. 

The drive bushing includes a plurality of helical grooves with a variable helix angle. The 

stem has two sets of cam rollers on its end. One set engages the helical grooves of the 

drive bushing and the second set engages the longitudinal grooves in the intermediate 

head. When the piston is reciprocated by hydraulic force or spring force, the axial motion 

of the piston is converted to rotary motion by virtue of the helical grooves in the drive 

bushing. The stem includes an end configuration to mate with a valve or choke and impart 

the stems rotary motion to the valve or choke. 
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A principal object of the present invention is to pl'Qvide a high torque rotating 

actuator that can generate a higher output torque nearer the ends of its travel than at the 

beginning. 

Another object of the present invention is to provide a high torque rotating actuator 

thiat is compact a.nd can be used on tiEJhtly spaced sub.sea tree valve configljrations. 

A final object Of the Present invention is to pr9vide a high torque rotating_ actuator 

that can be used with valves or chokes. 
. . 

These with other objects and advantages of the present invention are pointed out 

with specificness in the claims annexed -hereto_ and form a part of thiS disclosure. A full and 

complete understan~ing of the invention m~y be had by referen~ to the accompariying 

drawings and description of the preferred embodiments._ 

BRUSE DESCfUPTIQNQF THE DRAWINGS 

These and other objects and advantages of the present invention are set forth be~ow 

and further made clear by reference to the drawings, wherein: 

FIGURE 1 is an isometric view of an e)(tension spool used in subsea oil and gas 

drilling operations with high torque rotating actuators of the present invention installed. 

FIGURE 2 is an isometric view of the high torque rotating actuator removed from an 

extension spool. 

FIGURES 3A - 30 are a sectional view of the high torque rotating actuator 

connected to a ball valve in the open position. 

FIGURES 4A- 40 are a sectional view of the high torque rotating actuator 

connected to a ball valve in the closed position. 

FIGURE 5 is a secti_onal view taken along lines 5 - 5 of FIGURE 3 showing the 

details of the release rods and intermediate head. 

FIGURE 6 is a sectional view taken along lines 6 - 6 of FIGURE 3 showing the 

details of the release rods and intermediate head. 

FIGURE 7 is an isometric view of the drive bushing showing the variable helix angle 

grooves. 

FIGURE 8 is a sectional view of the second embodiment of the high torque rotating 
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actuator with the piston in the open position. 

FIGURE 9 is a sectional view of the second embodiment of the high torque rotating 

actuator with the piston in the closed position. 

FIGURE 10 is an isometric view of the drive bushing of the second embodiment of 

the high torque rotating actl.Jator shQwing the varia.ble helix angle g~ooves. · 

QE§CRIPTIQN:OF THE pREFERRED EMBQDIMENT 

With reference to the drawings, 1:1.nd pa.rticularly to FIGURE 1, high torque rotating 

actuators 10 of the Pre$ent invention installed on extension spool 12 are shown in an 

isometric view. Extension spool 12 is a thick walled tubular member with lower clamp hub 

end connection 14 ~nd upper clamp hub end connection 16 as shown. In its typical 

intended use, extension spool 12 would J:>e connected to a wellhead body (not shown) with 

lower clamp hub end connection 14~ Pressure controlling ball valves,· not shown, are 

positioned Within extension spool 12. The opening and closing of these ball valves is done 

by high torque rotating actuators 1 O. positioned on the exterior of extension spool 12. 

FIGURE 2 is an enlarged· isometric view of high torque rotating actuator 1 o removed 

from extension spool 12 to show its overall construction. High torque rotating actuator 10 

includes housing 18, intermediate head 20, lower head 22, release rods 24 and release 

cap 26. Lower head end flange 28 provides a means for connecting high torque rotating 

actuator 10 to extension spool 12. 

FIGURES 3A - 30 are a sectional view of high torque rotating actuator 10 attached 

to extension spool 12. Referring to FIGURE 3A, extension spool 12 is shown partially in 

section with vertical welf bore 30 extending therethrough. Cartridge ball valve assembly 32 

is positioned in vertical well bore 30. Cartridge ball valve assembly 32 has vertical bore 34 

therethrough with ball 36 positioned therein in the open position allowing flow through 

vertical bore 34. High torque rotating actuator 10 is secured to extension spool 12 by bolts 

38 and flange 40 formed on the end of lower head 22. Seal ring 42 seals the connection 

between flange 40 and extension spool 12. Stem 44 of high torque rotating actuator 1 O · 

extends from lower head 22 and has a keyed end connection 46 to transmit the torque 

generated by the rotation of stem 44 by high torque rotating actuator 10 in a manner to be 
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described hereinafter. Keyed end connection 46 engages valve stem 48 which in tum is 

splined to ball 36 to allow rotation of ball 36. Bearing sleeve 50 is retained on stem 44 by 

ball bearings 52 which are installed through port 54. Ball bearings 52 allow stem 44 to 

rotate within bearing sleeve 50 which extends into cartridge valve assembly 32 and retains 

cartridge valve assembly 32 in well t>Qre 30. 
... . .· 

Referring to FIGURES 38 - 30, _intermediate head 56 is a gene.rally cylindrical 

member with upper flange 58 and end flange 60 fomted thereon. Retainer ring halves 62, 

which are L·shaped in cross sectiQn, secures intermediate head 56 to lower head 22 with 

studs 64 and nuts 66. Seal recess 68 is formed in the end of lower head 22 with seal 

element 70 positioned to seal between lower head 22 and stem 44. Upper flange 58 of 

intermediate head 56 is shaped to receive housing 1 a in close fatting engagement. 

Retainer ring segments 72 secure housing 18 to upper flange 58 and seal element 74 

seals the annulus therebetween. Intermediate head 56 includes a plurality of longitudinal 

slots 76 formed on its exterior for purposes to ·be explained hereinafter. The opposite end 

of intermediate head 56 includes seal element 78 on its exterior sealing against annular 

piston 80. Thrust bearing assembly 82 is positioned in recess 84 on the end of 

intermediate head 56. 

Annular piston 80 has end flange 86 formed on one end that fits closely within bore 

88 of housing 18 and the exterior of intermediate head 56. Seal element 90 seals the 

annulus between end flange 86 of annular piston 80 and bore 88 of housing 18. End 

flange 86 receives a radially disposed first engaging means such as cam roller assemblies 

92 which extend into longitudinal slots 76 in intermediate head 56. The opposite end of 

annular piston 80 includes a radially disposed second engaging means such as cam roller 

assemblies 94 which extend into helically formed slots 96 on drive bushing 98. Drive 

bushing 98 includes splines 99 (seen more clearly in FIGURE 7) which engage mating 

splines 101 on stem 44. 

Housing 18 is a generally cylindrical member with end flange 100 formed on its outer 

end. Bore 102 on the interior of end flange 100 closely fits about stem 44 that extends 

therethrough. Seal.element 104 seals the annulus between bore 102 of end flange 100 
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and stem 44. Recess 106 is formed on the interior of end flange 100 and receives thrust 

bearing assembly 108. Thus, drive bushing 98 is captured between thrust bearing 

assemblies 82 and 108 and is able to rotate. Housing 18 includes hydraulic ports 11 O and 

112 to allow hydraulic pressure to be applied to opening chamber 114 and closing 

chamber 116 for purposes to be explained hereinafter. Closing chamber 116 has an urging 

means such as belleville springs 118 positioned therein to urge annular pi$ton 80 to its 

closed position. End flange 100 of hou$ing 18 includes a plurality of set screws 120 

equally $paced circumferentially thereabout with a pipe plug 122 at the outer end of each 

set screw hole 124 for purposes to be explained hereinafter. 

Release cap 26 is a generally cylindrical member With inner flange 126 at one end 

and inner recess 128 extending from inner flange 126 to end cap 130 with bore 132 

extending therethrough. Release cap 26 is secured to end flange 100 of housing 18 with 

studs 1-34 and nuts 136 with seal ring 138 disposed therebetween. Stem 44 extends 

through bore 132 with seal ring 140 sealing the annulus therebetween. Release assembly 

142 is positioned on stem 44 and locks into inner recess 128. Release assembly 142 

includes body 144 closely fitting in the annulus between stem 44 and inner recess 128. 

Body 144 has a reduced diameter lower section 146 with lock ring 148 disposed in the 

annulus between body 144 and inner recess 128. Snap ring 150 is positioned on body 144 

and is biased to lock into groove 152 on inner recess 128. Split ring 154 is positioned in 

groove 156 on stem 44 and bearing 158 positioned against split ring 154. Seal ring 160 is 

positioned on the inner bore of body 144 to seal against stem 44. Bearing 162 is 

positioned on the opposite end of body 144 and retained by split ring 164, keeper ring 166 

and snap ring 168. Lock ring 148 has seal rings 170 and 172 disposed on its exterior and 

interior, respectively, for purposes to be explained hereinafter and is retained on body 144 

by snap ring 174. Pressure ports 176 and 178 supply hydraulic pressure to the interior of 

. release assembly 142 to allow axial movement of stem 44. 

Referring to FIGURE 5, a sectional view through high torque rotating actuator 10 

shows the interaction of lower head 22, release rods 24, stem 44 and intermediate head 

56. Retaining ears 180 are formed on the exterior of intermediate head 56 with an 
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elongated hole 182 therein. Release rods 24 pass through elongated holes 182 and are 

threaded into lower head 22, as best seen in FIGURE 2. Retaining ears 180 are drilled and 

tapped to receive set screws 184. After attachment of high torque rotating actuator 10 to 
extension spool 12 and valve 36, high torque rotating actuator 10 is rotated to allow the 

opening and closing ·positions of valve 36 to be adjusted. Once the desired adjustments 

have been made, set screws184 are ·toCked against release rods 24 to maintain the 

opening and closing positions of valve 36. Referring to FIGURE 6, a sectional view 

through high torque rotating actuator 10 shows the relative position of stem 44, 

intermediate head 56 and longitudinal slots 76. 
A typical sequence of operations for using the high torque rotating actuator 1 O of the 

present invention is as follows. As noted previously, once the high torque rotating actuator 

1 O is· assembled the relative position Of retaining ears 180 and release rods ·24 is adjusted. 

The high torque rotating actuator 10 is then attached by extension spool 12 by bo~ 38 and 

flange 40, making sure the keyed end connection 46 is properly connected to valve stem 
48. The next step is setting the open and closed stop positions of ball 36. Hydraulic 

pressure is slowly applied to valve open port 11 O until the ball 36 is fully open and will pass 

a drift bar. Set screws 120 in end flange 100 are screwed into contact with annular piston 

80, preventing further stroking of annular piston 80. In this position the ball 36 is fully open 

with belleville springs 118 compressed. 

When it is desired to close the ball 36 in cartridge ball valve assembly 32, pressure 

is released from port 11 O allowing belleville springs 118 to expand. This expansion force is 

exerted on annular piston 80 causing cam roller assemblies 92 to travel along longitudinal 

slots 76. Simultaneously, cam roller assemblies 94 are traveling along helical slots 96 of 

drive bushing 98 which rotates on thrust bearing assemblies 82 and 108. The rotation of . 

drive bushing 98 is transmitted through splines 99 and 101tostem44 and hence to ball 36 

thereby closing the valve. Helical slots 96 typically will have two helix angles. The initial 

angle will be shallow, allowing drive bushing 98 to rotate rapidly with minimal torque for the 

first 80 degrees of ball rotation. It is envisioned and within the scope of the current 

invention that helical slots 96 could have several different helix angles that would allow 
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drive bushing 98 to generate a greater torque at a plurality of interval~ cturing it$ rotation. 

The cam roller assemblies 94 will then enter the steep portion of helical slots 96, which will 

increase the torque generated dramatically to close the valve completely, using only the 

force of belleville springs 118. 

In the event of an actuator failure, ;:a remQtely operat~d vehicle {"ROVj, well known 

to those of ordinary skill in the art, will be, used in one of two ways to close the cartridge' , 
. . : 

ball valve assembly 32. The first and ~asiest method to en$ure closing of cartridge ball 
' . 

valve assembly 32 is to have the R()V "hot $lab•-p~s$u~ port 112 to pressure closing 

chamber 116 and assist belleville springs 118 in closing the cartridge ball valve assembly 

32. In the unlikely event drive bushi_ng 98 is damaged and unable to rotate, the ROV can 

be used to unscrew release rods 24 froni lo\Ver he.ad 22. The ROV can th~li be used to 

rotate stem 44 and the entire high torque rotating actuator 10. This will. allow the stem 44 to 

rotate ball 36 and close the cartridge ~II valve assembly 32. 

Should the aforementioned procedures fail to close ball 36, a final resort is to retract 
. . 

stem 44from cartridge ball valve assembly 32, allowing cartrit;19e ball valve assembly 32 to 

be retrieved from vertical well bore 30. This is .aceotnplished using either release assembly 

142 or release cap 26. Preferably, an ROV "hot stabs" pressure port 176 which causes 

locking ring 148 to slide onto snap ring 150 thereby disengaging snap ring 150 from 

groove 152 in release cap 26. Continued application pf hydraulic pressure across the 

annulus sealed by seal rings 104, 160, 170 and 172 caus.es stem 44 to shift outwardly 

thereby disengaging from valve stem 48 and allow cartridge ball valve assembly 32 to be 

retrieved. In the event release assembly 142 fails to function, an ROV can remove nuts 

136 securing release cap 26 to housing 18. The ROV can then pull on stem 44 to release 

cartridge ball assembly 32. 

A second embodiment using the principles of the subject invention is shown in 

FIGURES 8 - 10. Rotating actuator 200 is shown in a sectional view and includes housing 

210, intermediate head 212, drive bushing 214, and piston 216 formed on stem 218. 

Housing 210 includes end flange 220 on one end for securing .rotating actuator 200 to a .. 

valve or choke to be operated. The opposite end of housing 210 has inner recess 222 
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which receives intermediate head 212 in close fitting engagement. Suitable securi~g 

means, such as bolts 223, secure intermediate head 212 to housing 210 and prevent 

relative rotation therebetween. Intermediate head 212 is a generally tubular member with 

inner flange 224 _formed therein. Intermediate head 212 has end flange 226 positioned at 

its outer end with seal ring 227 sealing therebetween. End flange 226 is secured to 

intermediate head 212 by studs 228 and nuts 230. End flange Z26 has a bore 232 fitting 

closely about stem 218 with seal ri~g 234 sealing the.annulus therebetween. 

The outer end of intermediate head 212 has inner rece$S 236 which receives pi~ton 
216 in sliding close fitting engagement. Seal ring 238 on the outside of piston 216 seals 

the annulus between inner recess 236 of intermediate 21:2 and piston 216. Inner flange 

224· has a bore 240 fitting closely about stem 218 with seal ring 242 sealing the annulus 

therebetween. Inner flange 224 of intermediate head 212 has recess 244 formed on itS 
inner face with thrust bearing 246 positioned therein. A plurality of longitudinal slots 248 

are formed on the inner end of intermediate head 212. 

Inner recess 222 of housing 210 has a recess 250 formed on itS inner face with 

thrust bearing 252 positioned therein. Housing 210 has bore 254 at its inner end through 

which valve stem adapter 256 of drive bushing 214 extends. Drive bushing 214 has helical 

slots 258 (best seen in FIGURE 10) cut radially. through it The inner end of stem 218 has 

a pair of engaging means in the form of cam rollers 260 and 262 attached with cam Sxle 

264. Cam rollers 260 and 262 engage longitudinal slots 248 of intermediate head 212 and 

helical slots 258 of drive bushing 214, respectively. Pressure ports 266 and 268 provide 

hydraulic pressure to piston 216 to shift rotating actuator 200 between open and closed 

positions. 

A typical sequence of operations for using rotating actuator 200 of the present 

invention is as follows. Rotating actuator 200 is moved to the open position by applying 

hydraulic pressure valve open port 266 which moves piston 218 to the position shown in 

FIGURE 8. When it is desired to close the valve attached to rotating actuator 200 pressure 

is released from port 266 and pressure is applied to closing port 268. This force is exerted 

on piston 216 causing cam roller assemblies 260 and 262 to travel along longitudinal slots 
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248 and helical slots 258, simultaneously. As cam rollers 260 are restrained in longitudinal 

slots248 of intermediate head 212 which is connected to housing 210, cam roller 

assemblies 262 travel along helical slots 258 of drive bushing 214 causing drive bushing 

214 to rotate on thrust bearings 252 and 246. The rotation of drive bushing 214 and valve 

stem adapter 256 thus causes the valve connected to stem adapter 256 to close; As in the 

preferred embodiment, helical slots 258 typically will have two or more helix angles to 

produce the appropriate amo~mt of torque at the appropriate point in the closing of the 

valve. Similarly, as in the preferred embodiment, it is envisioned and within the scope of 

the current invention that helical slots 258 could have several different helix angles that 

would allow drive bushing 214 to generate a greater torque at a plurality of intervals during 

its rotation. 

The construction of our high torque rotating actuator will be readily understood from 

the foregoing description and it will be seen that we have provided a high torque rotating 

actuator that is compact and reliable and delhiers a higher amount of torque when required 
. . 

to ensure the valve being actuated will fail safe close. Furthermore, while the invention has 

been shown and described with respect to certain preferred embodiments, it is obvious 

that equivalent alterations and modifications will occur to others skilled in the art upon the 

reading and understanding of the specification. The present invention includes all such 

equivalent alterations and modifications, and is limited only by the scope of the appended 

claims. 
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Wh$t i$ Qlaimed is: 

1. A high torque rotating actuator, comprising: 

a h_ousing; 

a stem coaxially positioned within said housing; 

a drive bushing engag_ing said ~m; 

an intermediate head axially adja•nt $aid drive bushing, said intermediate head 
including a plurality <>f longitudi11a1 grooves ;Emd -said stem extends through $aid · 
intermediate· head; 

. an annular piston positioned between said drive bu$hing and said housing, said 
annular. piston recipto<;able within said housinQ by an urging means; 

said drive bu$hihg includlng a pll.~~nt:Y of helical grQove$, Si!id helical grooves 
having a variable helix angle; and, 

said annular piston having first and second engaging means, said first engaging 
means engaging said heJical grooves of said dtiVe bushing arid said second engaging 

. . . 
means engaging said longitudinal groove$ in said intermediate head whereby 
reciprocation Of said annular piston in said housing causes rotation of said drive bushing 
and said stem. 

2. A high torque rotating actuator aecording to Claim 1, wherein: 
said variable helix angle of said helical grooves of said drive bushing provides 

greater torque to said stem at predetermined intervals during the rotation of said drive 
bushing. 

3. A high torque rotating actuator according to Claim 2 including: 
a lower head positioned axially adjacent said intermediate head; 
said lower head having a through bore that receives said stem in close fitting 

engagement; and, 

--·--------·--··---··-···· 

said lower head bore includes a recess receiving sealing means for sealing between 
said lower head bore and said stem. 

4. A high torque rotating actuator according to Claim 3, wherein: 
said stem extends beyond said lower head and includes an engaging means for 

----- --------~ 

' '"'"' """ '"" '"" '' '"' * C L M S * 
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engaging a valve closure means and t~nsmitting torque to said valve closure means. 

5. A high torque rotating actuator according to Claim 4 wherein said piston urging 

means includes: 

said piston being pressure responsive to allow reciprocation within said housing to 

move said valve closure means between open and closed positions; 

a plurality of belleville springs ~r teciprocating said piston and urging said valve 

closure means to a closed position without fluid pressure. 

6. A high torque rotf,lting a~ator a.cc:Ording to Claim 5 including: 

a plurality of release rods attached to said lower head whereby removal of said 

release rods allows rotation of said housi11g and said stem to move said valve closure 

meam~ to a preferred position. 

7. A high torque rotating actuator according to Claim 6 including: 

a release cap releasably secured to said housing opposite said lower head; 

said stem extending through said release cap; 

said release cap including a pressure responsive piston and release ring annularly 

disposed about said stem; 

said release ring moveable between a first position and a second position in 

response to fluid pressure applied to said pressure responsive piston; 

said release ring preventing axial movement of said stem in said first position; and, 

said release ring allowing axial movement of said stem in said second position. 

8. A high torque rotating actuator according to Claim 7 wherein: 

said release cap is removeable from said housing when said release ring is in said 

second position. 

9. A high torque rotating actuator according to Claim 8 wherein: 

said engagement between said drive bushing and said stem is a splined 

engagement. 

10. A high torque rotating actuator, comprising: 

a housing; 

a stem coaxially positioned within said housing; ----------------

11\1111} llll~ lllll 1111) 111\11 

--------------· 
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a drive bushing axially adjacent said stem, said drive bushing including a bore for 

receiving said stem; 

an intermediate head annularly positioned between said drive bushing and said 

housing, said intermediate head including a plurality of longitudinal grooves; 

a piston formed on said stem, said piston reciprocable by an urging means within a 

bore formed in said intermediate housing; 

said drive bushing including a plurality of helical grooves, said helical grooves 

having a variable helix angle; and, 

said stem having first and second engaging means, said first engaging means 

engaging said helical grooves of said drive bushing and said second engaging means 

engaging said longitudinal grooves in sai~ intermediate head whereby reciprocation of said 

in said intermediate ·head causes rotation of said drive bushing. 

11. A high torque rotating actuator according to Claim 10, wherein: 

said variable helix angle of said helical grooves of said drive bushing provides 

greater torque to said stem at predetermined intervals during the rotation of said drive 

bushing. 

12. A high torque rotating actuator according to Claim 11 wherein: 

said drive bushing includes an engaging means for engaging a valve closure means 

and transmitting torque to said valve closure means. 

13. A high torque rotating actuator according to Claim 12 wherein: 

said stem first and second engaging means are cam rollers. 

11111111111111 11111 1111111 1111 
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