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ABSTRACT OF THE DISCLOSURE 

Apparatus for carrying out operations at a wellhead po 
sitioned below the surface of a body of water while con 
trolling the operations from a base positioned above the 
body of water. The apparatus comprises a wellhead as 
sembly positioned below the water surface and at the top 
of a well drilled into the earth formations underlying the 
body of water. The wellhead assembly includes compo 
nent means having movable portions thereof and a string 
of pipe af?xed near its upper end to the wellhead assem 
bly. The string of pipe extends downwardly into the earth 
formation, anchoring the wellhead assembly to the earth 
formation. Manipulator means is lowered through the wa 
ter, removably positioned adjacent the Wellhead assembly 
and ?xedly secured to the wellhead assembly. Arm means 
carried by the manipulator means includes grapple ele 
ments adapted to open and close about a piece of equip 
ment. The grapple elements also include a wrench socket 
for turning bolts adapted to ?t therein. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to offshore wells drilled in earth 
formations lying below a body of water, wherein the well 
head equipment of the well is positioned below the sur 
face of the water. The invention pertains more particu 
larly to apparatus for manipulating equipment in the vi 
cinity of, or which are components on, an underwater 
wellhead. 

Description of the prior art 
This invention is an improvement over the underwater 

wellhead methods and apparatuses described in US. Pat 
ent No. 3,099,316, issued to Johnson July 30, 1963, and 
US. Patent No. 3,256,936, issued to Johnson et al. on 
June 21, 1966. The history of drilling and completing oil ' 
and gas wells in the ocean ?oor was presented in detail 
in the above-mentioned patents; accordingly, further dis 
cussions leading up to the inventions of the above men~ 
tioned patents is deemed unnecessary. 
The invention disclosed by Johnson involves a remote 

ly-controlled manipulator device adapted to move through 
a body of water and be temporarily secured to an under: 
water wellhead while being movable therearound for car 
rying out any of the various operations of setting, adjust~ 
ing, connecting or the disconnecting of a wellhead 
assembly positioned below the surface of a body of water, 
its components or associated equipment thereof. This 
manipulator device includes a rotatable object-engaging 
arm which is movable in any direction in a vertical or 
horizontal plane within the vicinity of the wellhead as 
sembly. The rotatable arm, however, has grapple elements 
at one end and a wrench socket at the other. Thus, it is 
di?‘icult to maneuver the manipulator device when it is 
desired to simultaneously turn a bolt with the wrench 
socket while grasping a piece of equipment containing the 
bolt or in close proximity thereto. 

In the patent to Johnson et al., the wrench socket (ele 
ment 93 in FIGURES 6 and 7 of Johnson et a1.) is inter 
changeable with the grappling element when needed. 
However, this arrangement is undesirable for the reason 
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that the manipulator device must be surfaced to make 
this change. 

SUMMARY OF THE INVENTION 

It is a primary object of this invention to provide ap 
paratus for manipulating equipment in the vicinity of, or 
components on, a wellhead assembly positioned below the 
surface of a body of water. 
A further object of the present invention to provide a 

remotely-controlled manipulator .device adapted to simul 
taneously grasp a piece of equipment while turning a bolt 
in close proximity to or carried by the piece of equip 
ment. 

It is a still further object of this invention to provide a 
simple and dependable method of combining a multiplicity 
of tools attached to a common spindle. 
The apparatus for carrying out the invention comprises 

a wellhead assembly positioned below the surface of a 
body of water and at the top of a well drilled into the 
underlying earth formations. The wellhead assembly in 
cludes component means having movable portions thereof 
and a string of pipe af?xed near its upper end to the 
wellhead assembly. The string of pipe extends downwardly 
into the earth formation anchoring the wellhead assembly 
to the earth formation. Manipulator means is lowered 
through the water, removably positioned adjacent the 
wellhead assembly and ?xedly secured to the wellhead 
assembly. Arm means carried by the manipulator means 
includes grapple elements adapted to open and close about 
a piece of equipment. The grapple elements also include 
a wrench socket for turning bolts adapted to ?t therein. 

BRIEF DESCRIPTION OF THE DRAWING 

FIGURE 1 is a diagrammatic view illustrating the 
manipulator device of the present invention positioned 
adjacent a wellhead assembly located on the ocean floor; 
FIGURE 2 is a vertical sectional view of one embodi 

ment of an arm of the manipulator device of FIGURE 1; 
FIGURE 3 is a vertical sectional view taken along lines 

3-—3 of FIGURE 2; and 
FIGURES 4 and 5 are vertical sectional views of a 

second embodiment of an arm of the manipulator device 
of FIGURE 1 showing the grapple elements in closed 
and open positions, respectively. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIGURE 1 of the drawing, a foundation 
wellhead assembly 11 extends upwardly from the bottom 
12 of a body of water 13. An operating station (not 
shown) is disposed on the surface of the body of water 13 
above the approximate location of the assembly 11. The 
operating station may comprise means for raising and 
lowering a manipulator device 14 through operating line 
15. A string of pipe 11a extends downwardly from as 
sembly 11 into the earth bottom 12 as is well known in 
the art. For purposes of illustration, the wellhead assem 
bly 11 is shown as being positioned on the ocean ?oor 
12. However, in many circumstances, for example, where 
the ocean ?oor is very muddy, it may be desirable to po 
sition the wellhead assembly 11 at some distance above 
the ocean ?oor 12 on the upper end of the conductor 
pipe 11a. 

In the foregoing description, the term “wellhead assem 
bly” is meant to'include any assemblage of components 
either ?xedly or removably secured to the top of one or 
more strings of pipe extending into the ocean floor, either 
during the drilling, completion, production, re-working, 
or maintenance of a well. Thus, during the drilling of a 
well, the wellhead assembly may comprise certain compo 
nents such as blow-out preventers, slips, etc., which would 
not be included therein when the well was being pro 
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duced. Likewise, certain wellhead components of a pro 
ducing well would be removed in order to carry out cer 
tain maintenance operations thereon. 
Assembly 11 also includes, at its upper end, manipula 

tor track 16 extending radially outwardly therearound. 
The manipulator track 16 is adapted to receive manipu~ 
lator device 14 as described in detail in US. Patent No. 
3,166,123 to Watkins. The manipulator device 14 is nor 
mally supported from the track 16 with operating cable 
or line 15 attached thereto, the latter being suspended 
from the operating station. Electromotive and/or hy 
draulic force is conducted through the Operating line 15 
from the station to the manipulator device 14 so as to 
operate wellhead components thereon, such as valves, and 
to secure elements to the foundation assembly through 
fastening bolts or other securing means. 

Manipulator device 14 comprises a housing adapted to 
be lowered by means of line 15, swam into position by 
means of propellers 18 housing 17 and hung by means 
of a pair of wheels 19 on the track 16 to move thereabout 
while a pair of idler wheels 26 contact the outer surface 
of the larger diameter conductor pipe 21 which includes 
part of foundation assembly 11 as is well known in the 
art and described in detail in the patent to Johnson et al. 
The manipulator device 14 is provided with at least one 

arm 22 preferably horizontally positioned, as illustrated, 
and adapted to move in and out, up and down, or to rotate 
at the discretion of an operator at a remote location on 
the operating station, as disclosed both hereinbelow and 
in the patent to Johnson. In this particular application, the 
movable arm 22 would be provided with a combination 
grapple device and wrench 23 for contacting movable 
components such as bolts 23a on the drilling head assem 
bly 24. Lights 25 and a television camera 26 are prefer 
ably provided on the manipulator device 14 and are mov 
able in any direction, normally being used to observe to 
operation carried out by the grapple device and wrench 
combination 23, or to align it on one of the bolts 23a. 
A movable operating arm 27 coupled to line 15 is pivotal 
ly attached to manipulator device 14 for operating the 
latter as discussed in detail in the patent to Johnson. 
Turning to the embodiment of FIGURE 2, arm 22 in 

cludes a spindle housing 28 mounted or otherwise carried 
on the upper end of a vertical column( as, for example, 
column 29 in FIGURE 4), the latter being axially dis 
posed within the body of the manipulator device 14 and 
remotely controlled in such a manner that the spindle 30 
can be adjusted vertically and rotated with respect to the 
body. The tubular spindle 30 is axially contained within the 
body so that it can be rotated and/ or moved axially rela 
tive thereto. 
A pair of partitions 31 and 32 integral with or otherwise 

connected to housing 28 form a piston chamber 33 there 
between. A piston 34 is carried on the inner end of spindle 
30 and is reciprocable within chamber 33. Hydraulic pres 
sure is introduced into chamber 33 through a pair of ?ex 
ible hoses 35 and 36. 
A ?rst hose 35 is in communication at one end with a 

pressurized ?uid source (not shown) and at the other end 
with a passageway 37 extending through partition 31. A 
second hose 36 is in communication at one end with a pres 
surized ?uid source (also not shown) and at the other end 
with a passageway 38 extending through partition 32. 

In operation, piston 34 co-acts with the cylindrical bore 
39 of housing 28 in such a manner that, when hydraulic 
pressure is introduced through ?exible hose 35, the spindle 
30 is extended outwardly from housing 28. In reversing 
the ?ow of hydraulic pressure whereby it is admitted 
through ?exible hose 36, the spindle 30, integral with or 
otherwise connected to piston 34, is caused to be retracted. 

In order to impart rotation to spindle 30, a motor 40 
is secured at 41 to the spindle housing 28 and coupled at 
41 to a spline shaft 42, the latter being in engagement with 
the internal spline bore 43 of spindle 30. Shaft 42 passes 
through a bearing member 44 mounted in a partition 45 
integral with or otherwise connected to housing 28. Shaft 
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42 also passes through an O-ring 46 mounted in an open 
ing 47 formed in partition 31. Piston 34 also includes an 
O-ring 48 extending about its periphery and engaging bore 
39. Spindle 30 passes through an O-ring 49 mounted in 
an opening 50 formed in partition 32. 

In operation, the actuation of motor 40 through electric 
means (not shown) coupled to motor 40 through wires 
51, directs as Well as controls the rotation of spindle 30. 
As is illustrated in FIGURE 2, the outward operating 

end of the spindle 30 is provided with a manipulating head 
52 which is mounted on the enlarged cup portion 53 in 
tegral with spindle 30. The upper grapple jaw portion 54 
of head 52 is retained on partition 73 of cup portion 53 
by means of a pin 55 mounted thereon. A lower grapple 
jaw portion 56 is integral with the bottom portion 57 of 
cup portion 53. A linkage 58 is pivotally attached to up 
per jaw portion 54. Linkage 58 has an endless slot 59 
formed therein which engages a pin 60 integral with or 
otherwise ?xed to the free end of a shaft 61. The pin 60 
rides in slot 59 when shaft 61 is axially reciprocated with 
in piston chamber 62. Piston chamber 62 is formed by a 
pair of partitions 63 and 64. The other end of shaft 61 
is coupled to a piston 65 having an O-ring 66 extending 
about its periphery and adapted to engage the bore 67 
of chamber 62. A resilient coil spring 68 is fastened at 
one end to partition 63 and at its other end to piston 65. 
Shaft 61 is slidable within an O-ring 69 mounted in an 
opening 70 formed in partition 64. Shaft 61 is also slidable 
Within an O-ring 71 mounted in an opening 72 formed in 
partition 73. 

Hydraulic ?uid is conducted into piston chamber 62 by 
means of a ?exible hose 74 (FIGURE 3) in communica 
tion at one end with a pressurized ?uid source (not shown) 
and at the other end with a passageway 75 formed in bot 
tom portion 57. Flexible hose 74 is reciprocable within a 
slot 76 formed in spindle housing 28. 
A wrench socket 77 is formed or otherwise fixed in the 

extreme outer end 78 of the manipulator head 52. The 
longitudinal axis of socket 77 is preferably co-axial with 
the longitudinal axis of arm 22 of manipulating device 
14. Wrench socket 77 is adapted to turn, in one direction 
or the other, bolts 23a adapted to ?t therein. 

In operation, manipulating device 14 is lowered into en 
gagement with foundation assembly 11 and propelled 
about track 16 as discussed hereinabove. The grapple 
wrench device 23 of arm 22 is moved into engagement 
with selected instrumentation on assembly 11. For exam 
ple, hoses and guide lines may be carried into place on 
assembly 11 by the grapple portion (i.e., jaws 54 and 56) 
of grapple-wrench device 23 and attached to the wellhead 
assembly and/or ?owline connections. Wrench socket 77 
simultaneously engages any necessary bolts on the well 
head assembly without the necessity of bringing device 
14 to the surface to make necessary tool changes as re 
quired in prior art devices. 
The manipulator device 14 is remotely controlled in 

such a manner that spindle 30, coupled to spline shaft 47, 
is rotated with respect to housing 28 through motor 40. 
Introduction of hydraulic ?uid into piston chamber 33 
through ?exible hoses 35 and 36 selectively extends and 
retracts spindle 30 within housing 28. 
The manipulating head 52 of grapple-wrench device 23 

is operated independently of spindle 30. Introduction and 
withdrawal of hydraulic ?uid into piston chamber 62 
through ?exible hose 74 selectively extends and retracts 
shaft 61 coupled to spring-biased piston 65. The free end 
of shaft 61 carries the manipulating head 52, head 52 
having a linkage 58 coupled to an upper jaw portion 54. 
Linkage 58 has an endless slot 59 therein engaging pin 
60 on shaft 61 so as to pivot upper jaw portion 54 about 
a pin 55 mounted on partition 73. In this maner, the arm 
22 of the manipulating device 14 of FIGURE 2 is actu 
ated in the manner described hereinabove. 

Turning now to the embodiment of FIGURES 4 and 5, 
arm 79 includes a spindle housing 80 mounted on or other 
wise carried on the upper end of vertical column 29 which 



3,463,226 
5 

is axially disposed within the body of the manipulator de 
vice 14 and remotely controlled as discussed above con 
cerning arm 22 of FIGURE 2. 
A pair of partitions 81 and 82 integral with or other 

wise fastened to housing 28, as, for example, by screws 83 
and 84, respectively, form a piston chamber ‘85 therebe 
tween. A piston 86 is carried on the inner end of a spindle 
87 and is reciprocable within chamber 85. Hydraulic pres 
sure is introduced into chamber 33 through a pair of ?exi 
ble hoses 88 and ‘89. 
A ?rst hose 88 is in communication at one end with 

a pressurized ?uid source (not shown) and at the other 
end with a passageway 90 extending through housing 80. 
A second hose 89 is in communication at one end with a. 
pressurized ?uid source (also not shown) and at the other 
end with a passageway 91 extending through housing 80. 

In operation, piston 86 co-acts with the cylindrical 
bore 92 of housing 80 in such a manner that, when 
hydraulic pressure is introduced through ?exible hose 
89, the spindle 87 is extended outwardly from housing 
80. When hydraulic pressure is introduced through ?exi 
ble hose 88, the spindle 87, integral with or otherwise 
connected to piston 86, is retracted into housing 80. 

Piston 86 also includes a pair of inwardly and outward 
ly radially extending O-rings 93 and 94, respectively. A 
sealing member 95, which includes a radially extending 
O-ring 96 and surrounds a packing member 97, abuts 
partition 81 with spindle 87 slidable therethrough. In 
order to impart rotation to spindle 87, a ?uid motor 98 
is secured as by screws 84 to partition 82. Motor 98 
is coupled through motor shaft 99 to a spline shaft 100. 
Spline shaft 100 is in engagement with the internal spline 
bore 101 of spindle 87. Shaft 100 passes through a bear 
ing member 102 mounted in a partition 103 also con 
nected to housing 80 through screws 84. O-rings 104 
extend radially about the faces of partition 103 as can 
be seen in FIGURE 4. The admission of hydraulic ?uid 
to ?uid motor 98 through either ?exible hose 104 or 105 
directs as well as controls the rotation of spindle 87 as 
is well known in the art. 
As illustrated in FIGURE 4, the outward operating 

end of spindle 87 is provided with a manipulating head 
106 which is telescopically received in the enlarged cup 
portion 107 integral with spindle 87. The upper grapple 
jaw portion 108 of head 106 includes a tubular extension 
portion 109 which extends into cup portion 107 and 
includes an inward movement limiting abutment por 
tion 110. A lower grapple jaw portion 111 is pivotally 
carried in head 106 by a pivot pin 112 ?xed to portion 
108. A linkage 113 pivotally connects grapple jaw por 
tion 111 at pivot 113a to a piston shaft 114. Piston shaft 
114 is connected at pivot 113b to a piston 115 slidably 
mounted in piston chamber 116. Piston 115 also includes 
a plurality of radially extending O-rings 117. A com 
pression spring 118 is connected at one end to a linkage 
button 119 which abuts against the upper portion 120‘ 
of lower jaw portion 111 and at its opposite end to a 
member 121 screw-threaded or otherwise mounted in 
upper jaw portion 108. 
A slip ring 122 is carried by the manipulating head 

106 in a manner such that head 106 may rotate therein 
and ring 122 is axially moved with head 106. A hollow 
guide bar 123 is carried by the slip ring 122, for ex 
ample, screw-threaded as at 124, and arranged to slide 
within a bushing 125 formed or otherwise mounted in 
an extension portion 126 of housing 80 so as to prevent 
relative rotation of slip ring 122 with respect to spindle 
housing 80. 
A ?exible hose 127 is coupled at 128 to the free end 

of bar 123 and in communication with a passageway 
129 extending through slip ring 122. Passageway 129 is 
in communication with holes 130 in the center spacing 
ring 130a of a packing cell 131. Holes 130 are in com 
munication with a passageway 132 extending through 
extension portion 109. An annular space 133 is formed 
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6 
between a cylinder 134 and portion 109. A passageway 
135 extends through cylinder 135 and a pin 136 retains 
portion 109 in engagement with cup portion 107. Pin 
136 is slidable within a space 137 formed between slip 
ring 122 and cup portion 107. 
A wrench socket 138 is formed or otherwise ?xed in 

the extreme outer end 139 of the manipulator head 106. 
In the embodiment of FIGURE 4, socket 138 is prefer 
ably shown as a separable member 140 insertible in a 
passageway 141 in outer end 139 and retainable therein 
by a pin 142. The longitudinal axis of socket 138 is co 
axial with the longitudinal axis of the spindle 87 as 
discussed previously in the embodiment of FIGURE 2. 
A removable cover plate 143 may be provided to retain 
all the linkage pins in position when the plate 143 is 
assembled by bolts (not shown) or other suitable fasten 
ing means. In this manner, ready access may be had to 
linkage 113. 

In operation, once arm 79 and spindle 87 are in posi 
tion in the manner discussed previously, hydraulic pres 
sure is applied to piston 115 in chamber 116 so that 
the lower grapple jaw portion 111 may move into gripping 
engagement (FIGURE 4). Compression spring 118, act 
ing against portion 111, returns portion 111 to the open 
or released position of FIGURE 5. The dotted lines 
of FIGURE 4 indicate a hose or guide line ‘gripped by 
jaws 108 and 111 prior to release therefrom. 

Slip ring 122 permits hydraulic pressure to be con 
ducted to piston 115 so that jaw portion 111 may be 
operated independently of the spindle 87 or rotational or 
axial adjustment. The hydraulic pressure ?uid is intro 
duced through hose 127 from a ?uid pressure source 
(not shown) and into guide bar 123. The ?uid then 
passes through the holes 130 in ring 130a and thus 
through passageway 132 in tubular extension portion 
109 and into the annular space 133 between cylinder 134 
and portion 109. From there, the ?uid enters piston 
chamber 116 through passageway 135. This moves piston 
115 from the release position of FIGURE 5 to the 
gripping position of FIGURE 4. Linkage 113 pivots jaw 
portion 111 into gripping engagement with the hose, guide 
line, or other instrument desired. The upper portion 120 
of jaw portion 111 abuts against spring-biased button 
119 and maintains this position until release. 
At this point, motor 98 may be actuated to rotate shaft 

87 which is coupled to tubular portion 109 through pin 
136. In this manner, wrench socket 138 may be rotated 
while in engagement with a bolt as discussed previously 
in the embodiment of FIGURE 2. Finally, withdrawal 
of ?uid from chamber 116 enables piston 115 to move 
to the right (i.e., “release” position of FIGURE 5) and 
spindle 87 may be retracted as desired in the manner 
discussed hereinabove. 
While only one general type of manipulator device has 

been described in detail, it is understood that any other 
type of manipulator device may be employed which is 
movable along a track adjacent a wellhead assembly. 
The manipulator device of the present invention may 

be employed to carry out operations at any well produc 
tion facilities positioned below the surface of a 'body of 
water which is provided with a suitable track or tracks 
on which the manipulator device may be propelled to its 
various indexed positions around the facilities. Under 
water well production facilities, as employed herein, may 
comprise a wellhead assembly together with ?ow lines 
as described hereinabove. It may also include other 
production equipment such as underwater tanks posi 
tioned below the surface of the water for collecting, 
storing or metering production ?uid from underwater 
wells, or for treating or separating the production ?uid 
and then handling the separate phases thereof. Under 
water tanks, if used, are preferably positioned around a 
wellhead assembly so that the manipulator device could 
be employed on its tracks by merely rotating the operative 
arm of the manipulator so that it is directed outwardly 
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away from the wellhead assembly where it could engage, 
control, or adjust the operative components such as 
valves, connectors, level controllers, etc., of normal 
production facilities. Also, Well production facilities hav 
ing a track for a manipulator device could be positioned 
on the ocean ?oor between two or more wells. 
The telescoping or advancing type arm and power 

wrench may be of any suitable design and construction, 
as, for example, similar to that shown in US. Patents 
2,637,527 and 2,673,452. Alternatively, the grapple ele 
ments of the arms may be provided with a wrench socket 
(not shown) set at 90 degrees to the axis of the arm 
for turning bolts or other devices whose axis is posi 
tioned normal to the axis of the arm. A power wrench 
of this design is shown in US. Patent 2,854,217. Also, 
the arms could he provided with strain gauges to measure 
the amount of torque imposed by the wrench socket in 
turning an element. 

Various apparatuses for varrying out the concepts of 
this invention may become apparent to one skilled in 
the art, and it is to be understood that such modi?cations 
fall within the scope of the appended claims. 

I claim as my invention: 
1. Apparatus for carrying out operations at a wellhead 

positioned below the surface of a body of water while 
controlling the operations from a base positioned above 
the body of water comprising a wellhead assembly, said 
Wellhead assembly being positioned below the water sur 
face and at the top of a well drilled into the earth forma 
tions underlying the body of water, said wellhead assem 
bly including component means having movable portions 
thereof, manipulator means removably positionable adja 
cent and adapted to be secured to the wellhead assembly, 
arm means carried by the manipulator means, said arm 
means including both grapple means adapted to open and 
close about a piece of equipment and a wrench socket for 
turning bolts adapted to be engaged thereby, wherein 
said grapple means carries said wrench socket. 

2. The apparatus of claim 1 wherein said arm means 
is horizontally positioned on said manipulator means; 

said grapple means being coupled to a shaft extending 
parallel to and contained within said arm means; 
and 

said manipulator means including prime mover means 
coupled to said shaft adapted to extend and retract 
said shaft from said arm means. 

3. The apparatus of claim 2 wherein said manipulator 
means further includes second prime mover means cou-. 
pled to said shaft adapted to rotate said shaft within said 
manipulator means. 

4. The apparatus of claim 3 wherein said grapple 
means includes at least a ?rst movable portion adapted 
to move into spring-biased gripping relationship with a 
second non-movable portion. 

5. The apparatus of claim 4 wherein said ?rst movable 
portion includes a lower spring-biased pivoted jaw 
portion; 
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said second non-movable portion being a ?xed upper 

gripping portion including compression spring means 
having a button portion coupled thereto adapted to 
abut against said lower jaw portion; and 

said compression spring means compressing said button 
outwardly from said upper gripping portion so as 
to bring said lower jaw portion into gripping rela 
tionship with said second non-movable portion. 

6. The apparatus of claim 5 including a linkage arm 
pivotally coupled to said lower jaw portion; 

a piston shaft pivotally coupled to said linkage arm; 
piston means ?xed to said piston shaft for opening 

and closing said ?rst and second portions; 
third prime mover means operatively engaging said 

piston means for extending and retracting said piston 
shaft from said arm means; and 

said third prime mover means being actuable inde 
pendent of said ?rst and second prime mover means. 

7. The apparatus of claim 6 wherein: 
said wrench socket is carried by said second non 
movable portion, opens outwardly of said shaft and 
has its longitudinal axis co-axial with the longitudinal 
axis of said shaft. 

8. The apparatus of claim 4 wherein said ?rst movable 
portion includes an upper jaw portion adapted to be 
moved into gripping relationship with said second non 
movable portion; 

a piston shaft being connected at one end to said ?rst 
movable portion; 

spring-biased piston means connected to the other end 
of said arm means; 

said second non-movable portion being ?xed to said 
arm means; 

said wrench socket being carried by said second non 
movable portion, opening outwardly of said shaft 
and having its longitudinal axis co-axial with the 
longitudinal axis of said shaft; and 

third prime mover means operatively engaging said 
piston means for actuating said piston means inde 
pendent of said ?rst and second prime mover means. 
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