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O 

This invention relates to a control system for hydraulic lis 
pumps. In another aspect it relates, to a hydraulic sys 
tem to actuate a pipe tong. In another aspect it relates 
to a pneumatic clutch system. In another aspect it re 
lates to a rotary air coupling. In still another aspect it 
relates to improved pipe tongs. ; . . . . . . . • : . ." :, 

in oil Well Servicing operations it is common practice 
to obtain the power needed to operate the hoisting winch, 
tubing tongs and other units from a truck motor. Here tofore, power operated tubing tongs have usually been 
eiergized pneumatically. Such tongs require a large sup 
ply of compressed air which necessitates the installation 
of a large air compressor because the compressor sup 
plied for control purposes does not have sufficient capac. 
ity. This equipment is useful only in operating the tubing 
tongs. However, modern well servicing units often em. 
ploy hydraulic pumps for the operation of derricks and 
other equipment. Thus, a suitable hydraulic pump nor 
mally is available on a servicing rig. For this reason I 
propose to operate the tubing tongs hydraulically. - 
Tubing tongs are provided with pipe gripping jaws 

which engage the pipe in one direction of rotation and dis 
engage in the opposite direction. These jaws can be re 
yersed in some instances to allow the pipe to be driven 
in either direction. A slot is usually provided in the ro 
tating head of the tong to allow the tong to be placed on 
the pipe and removed therefrom. This slot must be cen 
tered with a corresponding slot in the frame of the tong 
in order to apply or remove the tong. It is, of course, 
desirable that this centering operation be performed auto 
matically. In accordance with the present invention a 
novel centering valve assembly is provided. . . . . . . . 
The hydraulic pump employed to energize the tubing 

tongs normally is driven by the same truck motor which 
energizes the hoisting winch. This creates certain difi. 
culties because the motor must be operated at a consider 
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ably higher speed when operating the winch than when 
coupled to the hydraulic riotor. In order to prevent the 
hydraulic motor from being driven at an excessive speed 
when the engine is driving the winch, a pneumatically 
operated clutch system is provided in accordance with 
this invention to disengage the drive shaft of the truck 
from the hydraulic motor when the speed of the motor 
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Another object is to provide a system to operate a 
tubing tong from a source of hydraulic fluid under pres 
sure. -” ,?? ... - ?? ?‘‘ : ….. ? ?. ??? > . ? m 8; 

Another object is to ??? ??? ? ? 
clutch system to disengage a driving member from a driven 
member whenever the driving member is operated at a 
speed greater than a predetermined value. . . . . . 
A further object is to provide a rotatable coupling to 

transmit pneumatic pressüre into a clutchi m?mber om a 
shaft, 

70 

line 25. 

2 
Other objects, advantages, and features of this inven 

tion should become apparent from the following de 
tailed description taken in conjunction with the accom. 

Figure 1 is a schematic representation of the control 
system of this invention; . . . . , ::::.::::. . ? ...::::. . ...! w 

Figure 2 is a detailed view of a first embodin f the pneumatically operated clutch mechanism including 
a rotary air coupling. . . . . . . . . . . . . . 

Figure. 3 is a detailed view of one of the control valves employed in the system of Figure 1; 
Figure 4 is a detailed view of the hydraulic centering 

valve employed in conjunction with the tubing tong; 
Figure 5 is a detailed view of a suitable tubing tong 

which can be used in the control system of this inven. 
tion; *? ? ? ?";- ? - ?? ? ; : "? : : :?!... ??????????", ? ??? ???. Figure 6 is a detailed view of a second embodiment of 
the air coupling; and . . . . : - . . . . : ? : - : ??? ?????. . . . . . . .. 

, Figure 7 is a detailed view of á third embodiment of 
the air coupling. . ?? ?? : : : : : : : : : : : : : " ??: . - : : : : : : : : : " ?? 

Referring, now to the drawing in detail and to Figure i 
in particular there is shown a truck motor 10 which is employed to energize a well servicing unit. The speed at 
which motor 10 operates is controlled by a butterfly valve 
in the carburetorii. This valve can be positioned by a 
pneumatically operated controller 13. Controller 3, 
which can be of the form illustrated in Figure 16 of U.S. Patent 2,643,093, is energized by a source of air pressure 
supplied from a storage tank 14. Tank 14, is connected 
to an air compressor, not shown, by a line 15. A line 
6 extends between tank 14 and the inlet of a throttle 

valve 7. The first air inlet in controller 13 is connected to tanki4 through a line 18 having a three-way solenoid 
operated valve 23 therein. The outlet of throttle valve it 
is connected to the second air inlet of controller 13 by a 

Valve 23 is controlled by a solenoid 24 which is energized from a voltage source 25. One terminal of 
voltage source 25 is connected to ground as is one ter. 
minal of solenoid 24. The second terminal of voltage 
Source 25 is connected to the second terminal of solenoid 
24 by a lead 27 having a switch 28 therein. A line 22 
communicates between valve 23 and atmosphere. In the absence of power being supplied to solenoid 24, line. 19 
communicates through valve 23 with tank 14. When 
solenoid 24 is energized, line is communicates through 
valve 23 with line 22. . . . . . . . . . The drive shaft of engine 10 is connected through 
suitable power take-off 29 and a shaft 30 to one mem. 
ber of a clutch 31. The second member of clutch 31 is connected by a shaft 32 to a hydraulic pump 33. Clutch 3 is engaged by the application of pneumatic pressure. 
thereto through a coupling 34 which is mounted on shaft 32. Air pressure for energizing clutch 31 is supplied from 
a second storage tank.35 which is connected to line 15 by a line 36 having a pressure reducing valve 37 the 
The pressure in tank 35 is less than the pressure in tank 
Tank 35 is connected to coupling 34 by a line 38 hav 
a solenoid operated three-way valve 39, an oiler 40: 
a quick release valve 4; therein. Valve 39 is energi 
by a solenoid 43 which has one terminal connected to 
ground. The second terminal of solenoid 43 is con 
nected to the second terminal of voltage source 25 by a 
lead 44 which has a manually operated switch 46 anda 
pressure operated switch 47 therein. Switch. 47 is cont. 
trolled by the pressure in line 21 which is applied through 
a line 48, pressure above a predetermined value, opening 
electrical switch 47 and below said value closing said 
switch 47. -- . . ?? “ ?? . . . .:::: , ? ?. . .? ? ? ? . . . . .--? ? : : : : : %; 

Quick release valve 41, in a standard.3 way quick re 
lease valve, more fully illustrated on p 
of the Bendix-Westinghouse ? ? ? ??? ??????? ? ? ? ? ? 

B-W 1116 published in 1952 by the Bendix Westinghouse 
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Automotive Air Brake Co. This valve 4S is not neces 
sary to the operation of the system and may be dispensed 
with, its main purpose being to allow air to vent to the 
atmosphere through opening 41a (when open) faster than 
it could vent through line 38b, oiler 40, line 38a, valve 39 
and vent line 39a, thereby allowing clutch 3 to release 
quickly, without slipping, and frictional wear during such 
slipping. Valve 4 consists of a body having a chamber 
(not shown) with an air supply inlet and preliminary 
exhaust line 38b, a quick air release outlet 41a disposed 
opposite 38b, and a line 38c connecting one side of the 
chamber to clutch 31. There is a valve seat around 38b. 
and 41a in the chamber, and a valve head having a flexi 
ble annular rim is biased by a spring toward 38b. When 
pressure in 38b is high, the valve head closes 41a and air 
from 38b passes the flexible rim into 38 to engage clutch 
31. When pressure in 3 balances said high pressure in 
38b, the flexible rim closes 38b, while the valve head 
closes 41a. When pressure in 38b falls below that in 
38c, the valve head unseats, aided by the spring, opening 
vent 41a to clutch line 38c allowing quick release of air 
to the atmosphere. When high pressure returns to line 
38b, the valve head closes 41a and the air passes the flexi 
ble rim into 38c repeating the cycle. 

Valve 41 is not necessary, and may be eliminated, as 
when either one of electrical switches 46 or 47 is open 
solenoid 43 moves valve 39 to connect line 38a to vent 
line 39, and air is released to the atmosphere through line 
38b, oiler 40, line 38a, valve 39 and vent line 39a, while 
valve 39 closes line 38 from tank 35. When both switches 
46 and 47 are closed solenoid 43 moves valve 39 to close 
vent line 39a and connect lines 38 and 38a, supplying air 
under pressure from tank 35 to valve 41 and line 38c to 
clutch 31 to engage said clutch. 
The inlet of pump 33 is supplied with hydraulic fluid 

from an oil storage tank 50 by a line 5: having a filter 
52 therein. A fluid leakage line 49 returns to tank 50 
from pump 33. The outlet of pump 33 is connected by a 
line 53 to a first port 54 of a valve 55 which is described 
in detail hereinafter in conjunction with Figure 3. A 
second port 56 of valve 55 is connected to the first port 
57 of a second valve 58 by a line 59. A second port 60 
of valve 58 is connected by a line 61 to the first port 62 
of a third valve 63. A second port 64 of valve 63 is con 
nected by a line 66 to a fluid opening 69 of a hydraulic 
motor 67. Motor 67 is connected to a gear box 68 which 
drives the tubing tong illustrated in Figure 5. The sec 
ond fluid opening 70 of motor 67 is connected by a line 
71 to a third port 73 in valve 63. The fourth port 74 in 
valve 63 is connected by a line 76, a check valve 77 and 
a line 78 to the third port 80 of valve 58. The fourth 
port 81 of valve 58 is connected by lines 82 and 83 to oil 
tank 50. Ports 80 and 74 of respective valves 58 and 63 
are connected by line 78, a centering waive 85 and line 
76. A third port 87 in valve 55 is connected to a line 
88 to supply hydraulic fluid to other apparatus, not shown, 
which may be employed on the rig. The fluid supplied 
by line 88 is returned through a line 89 which is connected 
to return line 83. The fourth port 90 of valve 55 is also 
connected to return line 83 by a line 91. Line 59, which 
connects ports 56 and 57 of respective valves 55 and 58, 
is connected to tank 50 by a line 92 having a pressure 
relief valve 93 therein. The connections between the 
ports in valves 55, 58 and 63 are described hereinafter. 
Air coupling 34 and clutch 31 are illustrated in detail 

in Figure 2. The purpose of coupling 34 is to introduce 
air from line 38 of Figure 1 into a passage 60 in shaft 
32. This air pressure in turn actuates clutch 31 to con 
nect shafts 30 and 32. Coupling 34 comprises a station 
ary annular housing 19 having an inlet port :02 which 
communicates with line 38. The center portion of hous 
ing 101 is provided with an inwardly extending fange 
103 against which is positioned a pair of ball bearing 
assemblies 105 and 106. These ball bearing assemblies 
engage stationary housing 10 at their outer edges and 
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4 
rotatable shaft 32 at their inner edges. Mating rings 107 
and i88 are fitted about shaft 32 in engagement with 
respective bearing assemblies 105 and 106. Sleeves 110 
and it enclose shaft 32 and engage respective mating 
rings 107 and 68 at their inner edges. A first O-ring 
1:4 is positioned between sleeve 110 and nating ring 107, 
and a second O-ring 115 is positioned between sleeve 111 
and nating ring 103. Sleeves 10 and 1 are located 
in position on shaft 32 by respective retaining rings 112 
and 13. A first sealing assembly 117 is positioned be 
tween housing 10i and mating ring 107. This assembly 
is held in position by a retaining ring 18 and is sealed to 
housing 10 by an O-ring 19. A second sealing assem 
bly 120 is positioned between housing 19 and mating 
ring 108. This second assembly is held in position by a 
retaining ring 21 and is sealed to housing 191 by an 
O-ring 22. 

Sealing assembly 117 only will be described in detail, 
it being understood that sealing assembly 20 is of like 
construction. Assembly 17 comprises an annular shell 
i25 which surrounds sleeve 110 but is spaced therefrom 
to provide a clearance. Shell 125 engages an annular 
insert 26 at its inner end and retains this insert in slidable 
sealing contact with mating ring 107. The engagement 
of insert 26 with mating ring 167 provides the rotary 
seal. An annular cup member 127 extends between shell 
125 and housing 81. Positioned within cup member 
127 is an annular packer i28 which is retained against 
cup 27 by an expander 130 and an annular spring 31. 

Housing 19 and bearings 105 and 106 define an annu 
lar chamber 33 between shaft 32 and inlet port 102 of 
housing 101. A passage 134 is formed in shaft 32 be 
tween passage 100 and chamber 133. Thus, the air pres 
sure in chamber 133 is introduced into passage 100 irre 
spective of the relative position of shaft 32 and inlet 
port 102. 
A spider 135 is rigidly attached to the end of shaft 32 

as by a key, not shown. A fluid passage 135 is formed 
in one of the ribs 37 of spider 135. The inner end of 
passage 36 communicates with passage 100 through a 
radial passage 138 in shaft 32. A conduit i40 commu 
nicates with the outer end of passage 136. A flywheel 
142 is rigidly attached to the end of shaft 39 adjacent 
shaft 32 as by a key, not shown. The adjacent ends of 
shafts 30 and 32 are spaced from one another. An annu 
lar drum 143 is attached to spider 135 by bolts 44 and 
extends outwardly to enclose flywheel 142. The annular 
space between flywheel 42 and drum 43 contains a 
pneumatically operated brake device 145. This device 
can be in the form of an expansion member formed of a 
sturdy fabric 146 having a rubber liner 447. The interior 
of liner i47 communicates with a port 43 in drum 143 
which is connected to conduit 140 by a conduit 49. A 
plurality of brake shoes 50 is attached to member 46 
to enclose flywheel 142. In the absence of air pressure 
being applied to the interior of liner 147, brake shoes 550 
are retained out of engagement with flywheel 142. How 
ever, the introduction of air pressure into liner 47 results 
in an expansion of member 146 so that brake shoes 50 
firmly engage flywheel 42. Shaft 32 then rotates with 
shaft 30. 

Valve 55 is illustrated in detail in Figure 3. This 
valve comprises a body 160 having a central passage 
therein. A shaft 61 is positioned in the passage of 
body 60 and is pivotally attached to an adjusting handle 
162. The ends 163 and 64 of shaft 161 engage body 
160 in a fluid tight fit by means of respective O-rings 
66 and 167. The center portion 68 of shaft 16 is 

of the same diameter as the central passage through valve 
body 160. The portions 170 and 171 of shaft (61 be 
tween portion 168 and respective ends 163 and 64 are 
of smaller diameter than the central passage. A plu 
rality of annular recesses 90a, 87a, 54a, 56a and 90a' 
is formed in body 160 surrounding the central passage. 
Recesses 90a and 90a' are in communication with port 
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Sure is then transmitted to line 88 and is returned to tank 
50 through lines 89 and 83. 

In order to energize the power tong in a forward direc 
tion, valve 55 is set such that ports 54 and 56 are in 
communication as are ports 87 and 90. Walve 58 is set 
such that ports' 57 and 60 are in communication as are 
ports 80 and 81. Valve 63 is set such that ports 62 and 
'64 are in communication as are ports 73 and 74. Under 
these conditions, the fluid from pump 33 passes through 
line 53, valve 55, line 59, valve 58, line 61, valve 63 and 
line 66 to the opening 69 of motor 67. Fluid is returned 
to tank 50 from motor 67 through opening 70, line 71, 
valve 63, line 76, check valve 77, line 78, valve 58, line 
82 and line 83. After each pipe joint has been tightened, 
it is necessary to remove the tong from the pipe. As pre 
viously discussed, ring 213 of the power tong may be posi 
tioned such that the outlet opening therein is not aligned 
with the outlet opening of base 211. Alignment is accom 
plished by reversing valve 58 such that ports 57 and 80 
are in communication as are ports 60 and 81. The fluid 
under pressure then passes from line 59 through valve 
58 and line 78 to the inlet port 188 of valve 85, see 
Figure 4. 

Fluid is transmitted through passages 190 and 86 of 
valve 85 to the chamber 184 above piston 193. Piston 
193 initially occupies the illustrated position due to com 
pression 205 even though roller 203 does not rest upon 
cam 206. It should be observed that roller 203 rests 
upon cam 206 only when the opening in ring 213 is 
aligned with the opening in base 211. The introduction 
of fluid into chamber 184 results in piston 193 being dis 
placed downwardly until the annular recess 194 com 
municates between inlet passage 190 and outlet passage 
192. The fluid under pressure is thus transmitted through 
valve 85, line 76, valve 63 and line 7 to enter motor 67 : 
through opening 70. This causes motor 67 to move in the 
reverse direction until cam 206 is moved into engagement 
with roller 203 at which time piston 193 is moved back 
to the position illustrated in Figure 4. The piston then 
blocks the opening between passages 90 and 192 and 
no additional fluid is pumped into motor 67. At this 
point, the opening of ring 213 is aligned with the open 
ing of base 211 so that the pipe can be removed. When 
motor 67 is operated in the reverse direction, fluid is 
returned to tank 50 through line 66, valve 63, line 6, 
valve 58, line 82 and line 83. 
When the power tong is employed to unscrew pipe sec 

tions, valve 58 is positioned such that ports 57 and 60 
are in communication as are ports 80 and 81. Valve 63 
is positioned such that ports 62 and 73 are in com 
munication as are ports 64 and 74. The fluid under pres 
sure is then transmitted from line 59 through valve 58, 
line 61, valve 63 and line 71 to port 70 of motor 67. 
Fluid is returned to tank 50 through line 66, valve 63, 
line 76, check valve 77, line 78, valve 58, line 82 and 
line 83. In order to center the tubing tong when operated 
in the reverse direction, valve 58 is reversed. Fluid is 
then transmitted from line 59 through valve 58, line 78, 
centering valve 85, line 76, valve 63 and line 66 to port 
69 of motor 67. The return fluid is transmitted to tank 
50 through line 71, valve 63, line 61, valve 58, line 82 
and line 83. 
When truck motor 10 is employed to actuate the hoist 

ing winch or other heavy equipment, it is necessary that 
the motor be operated at a higher speed. This is accom 
plished by manipulation of throttle valve 17 which ad 
justs the air pressure applied to controller 13 through 
line 21. Controller 13 in turn further opens the valve 
in carburetor 11 to supply additional fuel to motor 19. 
When motor 10 is operated at these higher speeds it is 
important to disconnect hydraulic pump 33. This is ac 
complished in accordance with the present invention in 
an automatic manner by pressure responsive switch 47. 
Whenever the pressure in line 2 reaches a predeter 
mined value, switch 47 is automatically opened to de 
energize solenoid 43. Air pressure is no longer applied 
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8 
to clutch 31 so that pump 33 is disengaged from rotating 
shaft 30. Alternatively, valve 39 can be a pressure op 
erated valve and line 48 can supply pressure to close valve 
39 when the pressure in line 48 exceeds a predetermined 
value. 

In Figure 6 there is illustrated a second embodiment 
of the rotary air coupling and clutch assembly. The 
rotary air coupling comprises a sleeve 270 which is mount 
ed on shaft 32 by retaining rings 271 and 272. A key, not 
shown, is provided to prevent sleeve 270 from rotating 
about shaft 32. A longitudinal passage 274 is formed in 
sleeve 270. One end of passage 274 is closed by a plug 
275 and the second end is connected to a passage 136 in 
a spider 135' by a connecting conduit 277. A stationary 
annular housing 278 is positioned about sleeve 270. Hous 
ing 278 is provided with an inlet port 279 which com 
municates with air line 38 of Figure 1. A radial passage 
280 is formed in sleeve 270 such that port 279 is in com 
munication with the pneumatically operated clutch 
through passages 280 and 274, conduit 277 and passage 
36. 
First and second mating rings 282 and 283 abut a cen 

tral flanged portion of sleeve 270. O-rings 285 and 286 
are positioned between sleeve 270 and respective rings 

5 282 and 283. Sleeves 287 and 288 engage respective 
mating rings 282 and 283 as do respective inserts 290 
and 291. Sealing assemblies 293 and 294 are mounted 
adjacent respective inserts 290 and 291. O-rings 295 
and 296 are contained in housing 278 adjacent these two 
sealing assemblies. . The sealing assemblies 293 and 294 
are of the same form as assemblies 117 and 120 which are 
illustrated in Figure 2. Sealing assemblies 293 and 294 
are retained in position by respective retaining rings 297 
and 298. Ball bearing assemblies 299 and 300 are posi 
tioned between housing 278 and sleeve 270 adjacent re 
spective retaining rings 297 and 298. These ball bearing 
assemblies are held in position by respective retaining 
rings 302 and 303. - , 

Lubricating ports 304 and 305 are formed in housing 
278 outside respective ball bearing assemblies 299 and 
300. Lubricating seals 306 and 307 are positioned be 
housing 278 and sleeve 270 outside respective ports 304 
and 305. These seals are held in position by respective 
retaining rings 309 and 310. Seal 306 comprises a first 
annular housing plate 311 which is fitted against housing 
278, and an O-ring 312 is positioned between these two 
members. Plate 311 receives an annular diaphragm 313 
which is held in engagement with sleeve 270 at its inner 
edge by a coil spring 315. The outer edge of diaphragm 
333 is engaged by a pair of plates 317 and 318 which are 
fitted in plate 311. Seal 307 is of the same construction 
as seal 306. When the rotary air coupling of Figure 6 
is employed, oiler 40 of Figure 1 is not needed because the 
ball bearing assemblies are lubricated through respec 
tive ports 304 and 305. The air coupling of Figure 6 has 
certain advantages in that it can be readily attached to a 
shaft without drilling a hollow passage through the shaft. 
This assembly is particularly useful when it is desired 
to actuate individually more than one device mounted 
on a common shaft. 
A third embodiment of the air coupling is illustrated 

in Figure 7. In this arrangement the air pressure from 
line 38 in Figure 1 is transmitted into the end of hollow 
shaft 32. A sleeve member 330 is threaded into the 
end of shaft 32 such that the central passage 331 in 
sleeve 330 communicates with the passage 100 in shaft 
32. An O-ring 332 is positioned between shaft 32 and 
sleeve 330. A cup shaped housing 333 encloses sleeve 
330 and is spaced therefrom. Housing 333 is provided 
with a pair of inlet ports 334 and 335 which communi 
cate directly with the open end of sleeve 330. Air line 
38 of Figure 1 can be connected to either of these ports, 
it being understood that the second port is plugged. 
A mating ring 337 is abutted against the flanged end 

portion 338 of sleeve 330. An O-ring 339 is positioned 
between ring 337 and sleeve 330. An annular insert 



341 engages mating ring 337 and is retained in position 
by a sealing assembly 342 which is identical to sealing 
assembly 117 of Figure 2. Assembly 342 is retained in 
position by a ball bearing assembly 343 which in turn 
is held in position by retaining rings 344 and 345 which 
are fitted into housing 333 and sleeve 330, respectively. 
An O-ring 346 is positioned between sealing assembly 
342 and housing 333. A second sealing assembly 346, 
which is identical to assembly 306 and 307 of Figure 6, 
is positioned between sleeve 330 and housing 333 in 
spaced relationship with ball bearing assembly 343 by 
means of a retaining. ring 347. A lubricating port 348 
is provided in housing 333 to communicate with the an 
nular space between sleeve 330 and housing 333 between 
assemblies 343 and 346. It should be apparent that 
the air coupling of Figure 7 functions in substantially 
the same manner as the couplings in Figures 2 and 6 
except that the air pressure is admitted to the end of 
shaft 32 rather than through a radial opening in the 
shaft. 
From the foregoing description it should be apparent 

that there is provided in accordance with this invention 
an improved control system for the operation of power 
tongs by a hydraulic pump. While this invention has 
been described in conjunction with present preferred em 
bodiments thereof it should be apparent that the inven 
tion is not limited thereto. 
What is claimed is: - 
1. A hydraulic fluid control system comprising, in com 

bination, a variable speed motor, a pneumatically oper 
ated controller to regulate the speed of said motor, a 
source of fluid pressure, first conduit means to supply 
fluid pressure to said controller, a throttle valve in said 
first conduit means, a hydraulic fluid reservoir, a hy 
diraulic pump connected to said reservoir to supply hy 
draulic fluid under pressure, a first drive shaft connected 
to said pump, a second drive shaft connected to said 
motor, a stationary housing enclosing one of said drive 
shafts and spaced therefrom, an inlet port in said hous 
ing, conduit means to supply fluid pressure to said inlet 
port, means to interrupt the supply of fluid to said inlet 
port when a predetermined pressure is applied to said 
controller, sealing means disposed between said housing 
and said one shaft, a fluid passage extending longitudinally 
of said shaft, one end of said passage being in com 
munication with said inlet port, a flywheel attached to 
the end of said second shaft adjacent said first shaft, a 
first annular member attached to the end of said first 
shaft adjacent said flywheel, said first annular member 
enclosing said flywheel, an inflatable member secured to 
said first annular member adjacent said flywheel, the 
second end of said passage being in communication with 
said inflatable member whereby the application of fluid 
pressure to said inlet port results in said inflatable mem 
ber expanding to engage said flywheel so that said an 
nular member and said flywheel rotate together and said 
pump is energized, a tong base having a first opening 
therein, an annular member mounted on said base, pipe 
gripping jaws attached to said annular member, said 
member having a second opening therein whereby a pipe 
can be introduced into said member to be engaged by said 
jaws when said first and second openings are aligned, 
a hydraulic motor coupled to said annular member to 
rotate said member on said base, a cam attached to said 
annular member, first valved conduit means extending 
between said hydraulic pump and said hydraulic motor 
to rotate said hydraulic motor in a first direction, a valve 
body defining a piston chamber, a first port in said 
valve body communicating with said piston chamber in 
termediate the ends thereof, a second port at said valve 
body communicating with said piston chamber inter 
mediate the ends thereof, a piston disposed in said piston 
chamber, said piston having a recess therein whereby 
said first and second ports are in communication when 
said piston occupies a first position in said piston, cham 
ber, means urging said piston toward one end of said 
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10 
piston chamber whereby said first and second ports are 
separated by said piston, second conduit means extend 
ing between said first port and said one end of said piston 
chamber whereby fluid pressure applied to said port 
tends to overcome said urging means to move said piston 
to said first position, means extending from said piston 
externally of said valve body whereby a force applied 
thereto results in said piston being moved toward said 
first end of said piston chamber, said valve body being 
positioned whereby said cam engages said last-mentioned 
meals when said first and second openings are aligned, 
third valved conduit means extending between said pump 
and said first port, and fourth conduit means extend 
ing between said second port and said motor for ro 
tating said hydraulic motor in a second direction. 

2. A hydraulic fluid actuated power tong system com 
prising, in combination, a tong base having a first open 
ing therein, an annular member mounted on said base, 
pipe gripping jaws attached to said annular member, 
said member having a second opening therein whereby 
a pipe can be introduced into said member to be en 
gaged by said jaws when said first and second openings 
are aligned, a hydraulic motor coupled to said annular 
member to rotate said member on said base, a caim 
attached to said annular member, a hydraulic fuid reser 
voir, a hydraulic pump connected to said reservoir to 
supply hydraulic fluid under pressure, first valved con 
duit means extending between said hydraulic pump and 
said hydraulic motor to rotate said hydraulic motor in 
a first direction, a valve body defining a piston chamber, 
a first port in said valve body communicating with said 
piston chamber intermediate the ends thereof, a second 
port at said valve body communicating with said piston 
chamber intermediate the ends thereof, a piston disposed 
in said piston chamber, Said piston having a recess therein 
whereby said first and second ports are in communi 
cation when said piston occupies a first position in said 
piston chamber, means urging said piston toward one 
end of said piston chamber whereby said first and sec 
ond ports are separated by said piston, second conduit 
means extending between said first port and said one 
end of said piston chamber whereby fluid pressure ap 
plied to said first port tends to overcome said urging 
means to move said piston to said first position, means 
extending from said piston externally of said valve body 
whereby a force applied thereto results in said piston 
being moved toward said first end of said piston chamber, 
said valve body being positioned whereby said cam en 
gages said last-mentioned means when said first and sec 
ond openings are aligned, third valved conduit means 
eXtending between said pump and said first port, and 
fourth conduit means extending between said second port 
and said motor for rotating said hydraulic motor in a 
second direction. 

3. A control system to prevent a driven member from 
being operated at excessive speeds comprising, in com 
bination, a variable speed driving member, a driven mem 
ber, a first drive shaft connected to said driving member, 
a Second drive shaft connected to said driven member, a 
pneumatically operated clutch to connect said first and 
second shafts when energized, conduit means to supply 
fluid pressure to said clutch, a valve in said conduit 
means, and means responsive to the speed of operation of 
said driving means to actuate said waive when the speed 
of operation of said driving means exceeds a predeter 
mined value, said clutch thereby being deenergized. 

4. The combination in accordance with claim 3 wherein 
said clutch comprises expansible means positioned be 
tween said first and second shafts, said expansible means 
being secured to one of said shafts and adapted to engage 
the other of said shafts when fluid pressure is applied 
thereto, and means forming a part of said conduit mean 
to apply fluid pressure to said expansible means. 

5. The combination in accordance with claim 4 wherein 
said means forming a part of said conduit means com 
prises a stationary housing enclosing said one shaft, said 
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housing having an inlet port communicating with said 
conduit means, means defining a passage extending at least 
in part longitudinally of said shaft, and rotary sealing 
means extending between said housing and said one shaft 
to form a chamber between said one shaft and said hous 
ing, said chamber being in communication with said port 
and one end of said passage, the second end of said 
passage being in communication with said expansible 

S. 

6. The combination in accordance with claim 5 wherein 
said passage extending longitudinally of said one shaft 
is formed within said one shaft, and wherein a second 
passage is formed in said one shaft between said cham 
ber and said first mentioned passage. 

7. The combination in accordance with claim 5 where 
in said passage extending longitudinally of said one shaft 
is external of said one shaft. 

8. The combination in accordance with claim 3 where 
in said clutch comprises a flywheel attached to the end 
of one of said shafts adjacent the other of said shafts, 
an annular member attached to the end of the other of said 
shafts adjacent said one shaft, said annular member 
enclosing said flywheel, an inflatable member secured 
to said annular member adjacent said flywheel, and means 
communicating with said inflatable member to supply 
fluid pressure thereto whereby said inflatable member ex 
pands to engage said flywheel so that said annular mem 
er and said flywheel rotate together. 
9. A pump speed control system comprising, in com 

bination, a variable speed motor, a pneumatically operated 
controller to regulate the speed of said motor, first conduit 
means to supply fluid pressure to said controller, a throttle 
valve in said first conduit means, a pump, a first drive Shaft 
connected to said pump, a second drive shaft connected to 
said motor, a pneumatically operated clutch to connect 
said first and second shafts when energized, second con 
duit means to supply fluid pressure to said clutch, a sec 
ond valve in said second conduit means, and means respon 
sive to the fluid pressure supplied to said controller to 
actuate said second valve when the speed of said motor 
exceeds a predetermined value, said clutch thereby being 
deenergized. 

10. The combination in accordance with claim 9 where 
in said second valve is electrically operated and wherein 
said last-mentioned means comprises a pressure operated 
electrical switch in communication with said first con 
duit means, said switch being connected in circuit with 
said Second valve. 

11. A rotary air coupling to transmit fluid pressure from 
a stationary fluid line to a device mounted on a rotatable 
shaft comprising, in combination, a shaft, a stationary 
housing enclosing said shaft and spaced therefrom, an 
inlet port in said housing, sealing means disposed be 
tween said housing and said shaft, and means defining 
a fluid passage extending longitudinally of Said shaft, 
one end of said passage being in communication with the 
interior of said housing adjacent said inlet port. 

12. A rotary coupling to transmit fluid pressure from a 
stationary fluid line to a device mounted on a rotatable 
shaft comprising, in combination, a shaft, a stationary 
housing enclosing said shaft and spaced therefrom, an in 
let port in said housing, first sealing means disposed 
between said housing and said shaft on one side of said 
port, second sealing means disposed between said housing 
and said shaft on the other side of said port, and means 
defining a fluid passage extending longitudinally of said 
shaft, one end of said passage being in communication 
with the region between said two sealing means which 
is in communication with said port. 

13. A rotary coupling to transmit fluid pressure from 
a stationary fluid line to a device mounted on a rotatable 
shaft comprising, in combination, a shaft, a stationary 
annular housing enclosing said shaft and spaced there 
from, an inlet port in said housing, a pair of spaced 
bearing assemblies positioned between said housing and 
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said shaft to permit rotation of said shaft within said 
housing, first sealing means disposed between said housing 
and said shaft on one side of said port, second sealing 
means disposed between said housing and said shaft on the 
other side of said port, and means defining a fluid passage 
extending longitudinally of said shaft, one end of said 
passage being in communication with the region between 
said two sealing means which is in communication with 
said port. 

14. The combination in accordance with claim 3 
wherein each of said sealing means comprises a mating 
ring in fluid tight engagement with said shaft, an annular 
casing in fluid tight engagement with said housing, a U 
shaped annular packer in said casing, an expansion ring 
engaging said packer to force said packer into engage 
ment with said casing when fluid pressure is introduced 
into said housing through said inlet port, and an annular 
insert disposed between said mating ring and said casing, 
said insert being in fluid tight engagement with said cas 
ing and making slidable fluid tight contact with said mating 
ring. 

15. A rotary coupling to transmit fluid pressure from a 
stationary fluid line to a device mounted on a rotatable 
shaft comprising, in combination, a shaft having a passage 
therein extending longitudinally thereof, a stationary an 
nular housing enclosing said shaft and spaced therefrom, 
an inlet port in said housing, a pair of spaced bearing 
assemblies positioned between said housing and said shaft 
to permit rotation of said shaft within said housing, first 
sealing means disposed between said housing and said 
shaft on one side of said port, second sealing means dis 
posed between said housing and said shaft on the other 
side of said port, and means defining a passage between 
the passage in said shaft and the region between said two 
sealing means which is in communication with said 
port. 

16. A rotary coupling to transmit fluid pressure from 
a stationary fluid line to a device mounted on a rotatable 
shaft comprising, in combination, a shaft, a sleeve attached 
to and enclosing said shaft, said sleeve having a passage 
formed therein extending longitudinally of said shaft, a 
stationary housing enclosing said sleeve and spaced there 
from, an inlet port in said housing, first sealing means dis 
posed between said housing and said shaft on one side 
of said port, second sealing means disposed between said 
housing and said shaft on the other side of said port, and 
means defining a passage between the passage in said 
sleeve and the region between said two 'sealing means 
which is in communication with said port. 

17. A rotary coupling to transmit fluid pressure from 
a stationary fluid line to a device mounted on a rotatable 
shaft comprising, in combination, a shaft, a sleeve at 
tached to and enclosing said shaft, said sleeve having a 
passage formed therein extending longitudinally of said 
shaft, a stationary housing enclosing said sleeve and 
spaced therefrom, an inlet port in said housing, first seal 
ing means disposed between said sleeve and said housing 
on one side of said port, a first bearing assembly disposed 
between said sleeve and said housing on said one side of 
said port farther from said port than is said first sealing 
means, second sealing means disposed between said sleeve 
and said housing on said one side of said port farther 
from said port than is said first bearing assembly, a 
second port in said housing between said first bearing 
assembly and said second sealing means, third seal 
ing means disposed between said sleeve and said 
housing on the second side of said first-mentioned port, a 
second bearing assembly disposed between said sleeve and 
said housing on said second side of said first-mentioned 
port farther from said first-mentioned port than is said 
third sealing means, fourth sealing means disposed be 
tween said sleeve and said housing on said Second side 
of said first-mentioned port farther from said first-men 
tioned port than is said second bearing assembly, a third 
port in said housing between said second bearing assembly 
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and said fourth sealing means, and means defining a pas 
Sage between the passage in said sleeve and the region 
between said first and third sealing means which is in 
communication with said first-mentioned port. 

18. A rotary air coupling to transmit fluid pressure 
from a stationary fluid line to a device mounted on a ro 
tatable shaft comprising, in combination, a hollow shaft, 
a cup-shaped Stationary housing enclosing one end of said 
shaft in spaced relation therewith, first sealing means dis 
posed between said housing and said shaft, an inlet port 
in said housing between said first sealing means and said 
one. end of said shaft, a bearing assembly between said 
housing and said shaft further from said one end of said 
shaft than is said first sealing means, second sealing means 
disposed between said housing and said shaft in spaced 
relation with said bearing assembly and further fron said 
one end of said shaft than is said bearing assembly, and 
a second port in said housing between said bearing assem 
bly and said second sealing means. 

19. The combination in accordance with claim 18 
wherein said first sealing means comprises a mating ring 
in fluid tight engagement with said shaft, an annular cas 
ing in fluid tight engagement with said housing, a U 
shaped annular packer in said casing, an expansion ring 
engaging said packer to force said packer into engagement 
with said casing when fluid pressure is introduced into 
said housing through said inlet port, and an annular insert 
disposed between said mating ring and said casing, said 
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nular member, a cam attached to said annular member, 
a source of hydraulic fluid under pressure, first valved 
conduit means extending between said source of fluid and 
said motor for rotating said motor in a first direction, a 
valve body defining a piston chamber, a first port in said 
valve body communicating with said piston chamber in 
termediate the ends thereof, a second port in said valve 
body communicating with said piston chamber interme 
diate the ends thereof, a piston disposed in said piston 
chamber, said piston having a recess therein whereby said 
first and second ports are in communication when said 
piston occupies a first position in said piston chamber, 
means urging said piston toward one end of said piston 
chamber whereby said first and second ports are sep 
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insert being in fluid tight engagement with said casing and 
making slidable fluid tight contact with said mating ring. 

20. A valve comprising, in combination, a valve body 
defining a piston chamber, a first port in said valve body 
communicating with said piston chamber intermediate the 
ends thereof, a second port in said valve body communi 
cating with said piston chamber intermediate the ends 
thereof, a piston disposed in said piston chamber, said 
piston having a recess therein whereby said first and sec 
ond ports are in communication when said piston occupies 
a first position in said piston chamber, means urging said 
piston toward one end of said piston chamber whereby 
said first and second ports are separated by said piston, 
conduit means extending between said first port and said 
one end of said piston chamber whereby fluid pressure 
applied to said first port tends to overcome said urging 
means to move said piston to said first position, and means 
extending from said piston externally of said housing 
whereby the application of force thereto results in said 
piston being moved toward said first end of said piston 
chamber. 

21. A valve comprising, in combination, a base having 
a central passage therethrough, a piston chamber secured 
to said base, said piston chamber having first and second 
ports therein intermediate the ends thereof, a piston dis 
posed in said piston chamber, said piston having a recess 
therein whereby said first and second ports are in corn 
munication when said piston occupies a first position in 
said piston chamber, a member positioned in the passage 
of said base for movement therein, said member extending 
to a region exterior of said base, a spring urging said mem 
ber into engagement with said piston to move said piston 
toward one end of said piston chamber whereby said first 
and second ports are separated by said piston, said piston 
chamber having a passage formed therein between said 
first port and said one end of said chamber, and a plate 
secured to said piston chamber to cover said one end 
thereof. . . . . . . . . * m 

22. A hydraulic fluid actuated power tong system com 
... prising, in combination, a base having a first opening 

therein, an annular member mounted on said base, pipe 
gripping jaws attached to said annular member, said 
member having a second opening therein whereby a pipe 
can be inserted to be engaged by said jaws when said first 
and second openings are aligned, a hydraulic motor 
coupled to said annular member for rotating said an 
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arated by said piston, second conduit means extending 
between said first port and said one end of said piston 
chamber whereby fluid pressure applied to said first port 
tends to overcome said urging means to move said pis 
ton to said first position, means extending from said 
piston externally of said valve body whereby the applica 
tion of force thereto results in said piston being moved 
toward said first end of said piston chamber, said valve 
body being positioned whereby said cam engages said 
last-mentioned means when said first and second open 
ings are aligned, third valved conduit means extending 
between said source of fluid and said first port, and fourth 
conduit means extending between said second port and 
said motor for rotating said motor in a second direction. 

23. The combination in accordance with claim 22 
wherein said first and third valve conduit means comprise 
a first conduit connected at one end to said source of 
fluid under pressure; a first valve having first, second, 
third and fourth openings therein, said first and fourth 
openings being in communication and said second and 
third openings being in communication when said first 
valve is in a first position, said first and second openings 
being in communication and said third and fourth open 
ings being in communication when said first valve is in 
a second position; a second valve having fifth, sixth, sev 
enth and eighth openings therein, said fifth and eighth 
openings being in communication and said sixth and sev 
enth openings being in communication when said second 
valve is in a first position, said fifth and sixth openings 
being in communication and said seventh and eighth 
openings being in communication when said second 
valve is in a second position; the second end of said first 
conduit being connected to said second opening; a second 
conduit extending between said third and sixth openings; 
a third conduit extending between said seventh opening 
and a terminal of said motor; a fourth conduit extending 
between said fifth opening and the second terminal of 
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said motor; a fifth conduit extending between said eighth 
opening and said first opening; a check valve in said fifth 
conduit to block flow between said first and eighth open 
ings; a sixth conduit extending between said eighth open 
ing and said second port; and a seventh conduit extending 

it between said first opening and said first port. 
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