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Patented Oct. 7, 1952 

UNITED STATES PATEN 
2,613,102. 

2,613,102 

T office 
PNEUMATICALLY OPERATED ELEVATOR 

BAL . 

- Claude M. Roberson, Shreveport, La. 
Application December 14, 1950, serial No. 200,774 

This invention relates to apparatus for operat 
ing by pneumatic means elevator bails used in 
conjunction with hooks to support pipe, stands 
employed in oil weil drilling apparatus. . . . . " 
The most commonly used apparatus for dril 

ling oil wells is the rotary drilling rig. This rig 
employs a derrick mounted over the well site 
which supports the drill stem and Swivel during 

13 Claims. (CI. 294-82) 

the drilling operation. A hook assembly Sup 
ported by a vertically-movable travelling block 
is used to support a rotary swivel, in which is 
positioned the uppermost section of the drill 
stem. The drilling pipe within the Well is at 
tached to this uppermost section of the drill stem 
and means are provided to effect rotation of 
the drill stem. The drill stem is composed of 
a plurality of sections of drill pipe connected to 
gether by threaded collars or tool joints, a drill 
collar and a rotary bit all connected together 
and extending down into the well bore... 

During the operation of drilling an oil well, 
or the like, it is necessary to add sections of pipe 
to the driil stem as the bit progresses deeper into 
the earth. To facilitate this operation several 
sections of pipe are connected together to form 
a pipe stand, and an appropriate number of pipe 
stands are stored in a convenient position, usual 
by under the derrick, with their upper sections 
extending up to a platform in the derrick above 
the derrick floor called a "safety" platform. 
When pipe is to be added to the drill stem, an 
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elevator apparatus, suspended from the hook by 
elevator bails, is latched about one of the stands 
of pipe. The stand is then lifted from its storage 
position and aligned with the drill stem, the 
stem then being rotated to engage the stand 
with the drill stein. The elevator is then un 
latched from the pipe and, if more pipe is to be 
attached to the stem, the elevator is returned 
to the 'safety' platform where it is once more 
latched about a pipe stand and the stand lowered 
into engagement with the drill stem. Again the 
stand is connected to the stem, the elevator un 
atched and, if the stem is now of proper length, 
the drilling Operation is iresumed. 

It is also Soietimes neceSSary to change the 
bit during the drilling operation. To do this, 
step slips or wedge devices are inserted in the 
rotary bushing to hold the drill stem and the 
Swivel is renoved from the hook. The elevator 
apparatus is then lowered below the uppermost 
tool joint of the drill stem where it is latched 
about one of the pipe sections with the upper 
Surface of the elevator bearing against the upper 
surface of one of the tool joints of the drill stem. 
The wedges are then removed and the elevator 
apparatus raised by upward movement of the 
travelling block till a desired length of the drill 
stem is above the rotary table. The wedges are 
reinserted, the stand of pipe above the rotary 
rotated to disengage the parts of the proper tool 

joint, and the pipe stand which is to be discon 
nected from the stem swung away from the ro 
tary to the storage position. The elevator is 
then unlatched and again lowered into position 
to again engage a pipe section. Once more the 
elevator islatched, the stem raised and a length 
of pipe disconnected from the stem. These oper 
ations are repeated until the bit is above ground, 
whereupon the bit is changed and the necessary 
number of pipe stands attached to the stem by 
operations the reverse of those described above 
until the bit is again at the bottom of the well. 
Under the method of operation now in use for 

attaching and detaching the elevator from the 
drill stem, the hook is lowered until the elevator 
is at a proper distance above the floor of the der 
rick, when the workmen on the derrick floor 
reach upwardly and push the elevator bails away 
from the drill stem as the elevator travels down 
wardly. So that it will clear the uppermost tool 
joint of the drill stem during its downward travel 
'When the elevator is detached from the drill 
Sten, the workmen push the elevator, bails away 
from their neutral positions to allow the elevator 
to clear the tool joint and to give the elevator a 
Swinging motion so that it will reach the derrick 
man at the proper position when the travelling 
block is raised to the "safety” platform. Both 
of these-operations are dangerous to workmen 
and are relatively slow. . . . . . 
The present invention provides means for mov 

ing the elevator bails in opposite directions from 
their neutral positions during downward and up 
ward movement of the elevator under control of . 
a single operator, who may be located advan 
tageously at a location remote from the drill 
stem, to facilitate attachment and detachment 
of the elevator to and from the pipe stand. With 
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the apparatus of this invention, danger to work 
rein is avoided and operations are speeded up. 
The elevator bail operating device of the 

present invention comprises a fluid-operated re 
ciprocating piston which operates actuating 
- - - - - - - - - inove the elevator bails and the elevator 

of two directions away from their neutral positions, depending upon which way the piston 
is moved from its neutral position. Application 

id to operate the piston is controlled by an 
operator, preferably at a remote location, and 
apparatus is provided to automatically reverse 
the direction of movement of the elevator, and 
elevator bails upon successive movement, thereof. 

If fluid were supplied to the bail-swinging 
apparatus, directly from a remote source, a long 
fluid line, in the vicinity of the hook would be 

60 

neceSSary and danger of entanglement of the 
line Would be present when the hook was rol 
tated. To avoid this undesirable arrangement, 
the present invention provides for connection 
of the fluid Supply line to the top of the hook 
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body. The fluid for operation of the bail 
swinging apparatus is passed downwardly 
through the hook body to a point adjacent the 
location of the bail-Swinging apparatus, from 
which it is transmitted directly to the inlet of 
the apparatus. The possibility of entanglement 
of the line is thus eliminated because, though 
the hook is rotated during the drilling Opera 
tion, the hook assembly is so designed that the 
hook body, through which fluid passes, is not 
rotated. 
The invention will be further described. With 

reference to the accompanying drawings which 
illustrate a preferred embodiment thereof. 
However, the invention is not to be considered 
as limited to the apparatus specifically shown 
and described, but only by the Scope of the ap 
pended claims. 
In the drawings: 
Fig. 1 is a diagrammatic perspective view of 

part of the apparatus used in oil well drilling, 
Fig. 2 is a side elevational view, partly in 

section, of the hook assembly used in a rotary 
drilling rig, showing the elevator bail Operating 
mechanism of the present invention, 

Fig. 3 is a front elevational view of the hook 
of Fig. 2, 

Fig. 4 is a sectional view showing the fluid cyl 
inder and the automatic valve apparatus of the 
elevator bail operating mechanism, and 

Fig. 5 is a sectional elevational view of the 
hook body of a modified form of the hook as 
sembly of Fig. 2. ' - - 
A rotary drilling rig for use in drilling oil 

Wells and the like is Suspended from the upper 
end of a derrick, extending a Substantial dis 
tance above a well site which is located be 
neath a floor 2. On the floor 2 is mounted a 
rotary table 3, through which the drill stem 
4 passes into the Well. The drill sten con 
prises a plurality of pipe Sections connected by 
tool joints 5 and extends from above the ro 
tary table to a point adjacent the bottom of 
the well bore. To the lowermost pipe Section 
is attached a bit (not shown) which is adapted 
to cut the earth, rock, etc. through which the 
Well is to be drilled. Rotary movement is in 
parted to the rotary table 3 by power apparatus 
(not shown) called the draw WorkS. Rotation 
of the rotary table 3 causes rotation of the drill 
stem 4, and consequent rotary movement of the 
bit. 
The drill stem 4 is Supported during the drill 

ing operation by a hook assembly 6 composed 
of a hook 6d. and a hook body 6b. The hook 
body 6b is Suspended from a travelling block 
by a bail 8 connected to a pair of ears 9, 9 at 
the top of the hook body. The travelling block 
T is movable vertically within the derrick by 
adjustment of the length of a drill line O which 
passes over a plurality of sheaves within the 
travelling block and another set of sheaves in 
an upper crown block if suspended from the 
top of the derrick. 
An elevator 2, used to encase a section of 

drill pipe and Support it during its movement 
toward or away from the drill stem is sup 
ported from the hook by a pair of elevator bails 
3 and 3". Fluid-operated apparatus is pro 
vided to move this elevator away from its neu 
tral position, as hereinafter described. A plu 
rality of fluid conducting lines 4a, 4b, 4c and 
4d are led from an external source of fluid 
(not shown) to a bank of controls 5 at the 
driller's station on the derrick floor, and thence 
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4. 
to the hook body 6b for purposes to be later 
explained. - 
The derrick is provided with a platform 6 

at a substantial distance above the derrick floor 
on which the derrickman is stationed and from 
which he latches and unlatches the elevator 2 
to and from the pipe Sections above the floor. 

Referring to Figs. 2 and 3, the elevator bails 
f3 and 3' have eyes T, T' at their upper ends 
which are fitted over and Supported by arms 
8, 8' extending OutWardly from the Side of 
the hook. Ga. The eyes T, T’ of the elevator 
bails are retained on their arms 8, 8' by linkS 
9, 9', each connected at One of its ends to the 

outer end of the corresponding arms 8, 18 and 
connected at the other of its ends to the Outer 
end of corresponding arms 20, 20' projecting 
from the side of the hook and Spaced longitur 
dinally from arms 8, 8. This construction 
holds the elevator bails Satisfactorily, yet al 
lows free Swinging of the bails to the positions 
A and B shown in dotted lines in Fig. 2. 
A vertically-extending fluid cylinder 2 is 

mounted on the hook 6a and has a fluid-op 
erated piston 22 reciprocable therein. Two ports 
23a, 23b, one at each end of the cylinder 2, 
are provided through which fluid may be se 
lectively supplied to move the piston 22 selec 
tively in one direction or the other, as will be 
hereinafter more fully described. 
A piston rod 24 is connected to the piston for 

reciprocating movement there with and carries 
at its Outer end a clevis 25, which is connected 
to a sleeve 26, fitted about a cross bar 27. The 
Opposite ends of the cross bar 27 are connected 
to the upper ends of links 28 and 28'. The 
lower ends of the links 28 and 28’ are connected 
to the outer ends of arms 29 and 29 of bell 
Crank levers 30 and 30', pivoted at 3 and 3'. 
Each of the other arms 32 and 32 of the bell 
crank levers extends downwardly alongside of 
One of the bails f3, 3’. The lower end of the 
arm 32 is provided with a pair of spaced, out 
wardly-extending operating fingers 33 and 33a 
positioned, respectively, at the opposite sides of, 
and closely adjacent the elevator bail f3, and 
the lower end of the arm 32 has a correspond 
ing pair of operating fingers 33' and 33a'. 
Movement of the piston 22 within the cylinder 

2 in the upper direction by admission of fluid 
under pressure to the lower port 23a will cause 
the piston rod 24 to move the cross bar 27 up 
Wardly. The cross bar 27, through the links 23, 
28' will cause the bell crank levers 30, 30' to move 
in a counterclockwise direction about their pivot 
pins 3f, 4'. Each of the operating fingers 33, 
33 will then engage the left side of each of the 
elevator bails 3, 3’, as viewed in Fig. 2, forcing 
each bail in the counterclockwise direction to 
position A. When it is desired to return the bails 
to their normal or neutral position, the fluid pres 
Sure is released. The weight force of the eleva 
tor and its bails will cause the return of the bails 
to their neutral positions, and the consequent 
Inovement of the bell crank levers in the reverse, 
or clockwise direction will return the piston 22 to 
the center of the cylinder 2. 
To move the elevator bails f3, 3’ to position 

B, fluid under pressure is admitted to the upper 
port 23b of the cylinder 2. The piston 22 and 
the piston rod 24 will then move downwardly and 
lower the cross rod 27 and the links 28, 28'. The 
lowering of the links will cause the bell crank 
levers 30, 30', to rotate about their respective 
pivots 3,3', in a clockwise direction to bring 
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the respective operating fingers. 33a, 33a into ens 
gagement with the other.side of each of the ele 
vator bails f3, 3’, to move the bails to position 
B. Return of the elevator and its bails: to their 
neutral positions is effected by releasing the fluid 
pressure as before, whereupon the piston 22 re 
turns to its neutral position. . . . ; 
Control over the ports 23a and 23b, through 

which the fluid is supplied to the cylinder 21, is 
provided by the automatic valve assembly, gen 
erally indicated at 3 and shown in detail in Fig. 
4. This valve assembly comprises a cylindrical 
valve body 35 mounted on the hook Sa and three 
quick-opening valves 36, 36a and 36b, which are 
mounted, respectively, one at a side of the valve 
body 35 and the others at the opposite ends there 
of. The quick-opening valve 36 has three ports 
37, 38 and 39, which provide access to the inner 
chamber 49 of the valve and the valves 36a and 3Sb have corresponding ports denoted by the 
suffixes a and b, respectively, to provide access 
to the inner chambers 4a and 4b. The side 
ports, 3, 37a and 37b of valves 36, 36a and 36b, 
respectively, are the ports through which fluid 
is supplied to the valves. The opposite side port 
38 of valve 36 is plugged, but the corresponding 
ports 38a, and 38b of valves 36a and 36b, respec 
tively, are connected to passages through oppo 
site ends 4 and 42, respectively, of the valve 
body 35 which communicate with a cylindrical 
chamber 43 within the valve body. . 
The lower port 39 of the valve 36 is connected 

directly to an inlet passage. 44 in the valve body 
35 which communicates with the cylindrical 
chamber 43 therein. The lower port 39d, of the 
valve 36d. is connected by a section of flexible 
tubing 45a to the lower port 23a of the fluid cylin 
der 21, and the lower port 39 b of the valve 36b 
is connected by a section of flexible tubing 45b 
to the upper port 23b of the fluid cylinder. 
A piston valve 46 is positioned in the cylindri 

cal chamber 43 of the valve body 35. The piston 
valve 46, for the greater portion of its length, is 
of less diameter than the diameter of the cylin 
drical chamber 43, and has lands 47 at its center, 
and 47a and 41b at opposite ends thereof. Each 
of these lands is of a diameter such that it fits 
closely within the cylindrical chamber 43 and 
prevents fluid from escaping from one of its sides 
to the other. The piston valve 46 is of less length 
than the cylindrical chamber within which it is 
positioned and is So constructed that when its 
land 47a is at the end 4 of the cylindrical cham 
ber 43, communication is established through the 
chamber between the inlet 44 in the upper wall 
thereof and an outlet 48a through the wall of the 
chamber. : . . . . 
When the land 47 b is at the end 42 of the cham. 

ber 43, communication is established between the 
inlet 44 of the chamber and an outlet 48b through 
the opposite wall of the chamber... " . . . " 
A section of flexible tubing 49a connects the 

outlet 48a of the chamber to the inlet port 37a, 
of the valve 36a and a section of flexible tubing 
49b Connects the outlet 48th of the chamber to 
the inlet port 37b of the valve 36b. 
An exhaust port 50a is located at one side of 

the chamber 43 in such position that communi 
cation is established between the end 4 of the 
valve body 35 and the exhaust, port, when the 
land 4b of the piston valve. 46 is moved to the 
end 42 of the valve body. A second exhaust port 
50b, at the other end of the valve body, is solo 
cated that communication is established between 
the end 42 of the valve body and the exhaust port 
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50b when the land, 4Tal of the piston valve is 
moved to the end of the valve body. 
: The quick-opening valves 36, 36d. and 36th have 
double-acting valve members 5t, 5 a. and 5 b, 
respectively, in their respective inner chambers 
40, 40a and 40b. The valve members are nor 
mally urged by springs 52, 52a and 52b, respec 
tively, to bring One side of each valve member 
against corresponding seats 53, 53a and 53b Sur 
Jrounding the inlet ports 37, 3d and 3b to pre 
vent communication between the inlet ports and 
the chambers of the valves, However, when fluid 
under pressure is: conducted to any one of the 
inlet ports of the valves. 36, 36d. and 36b, the cor 
responding valve member...is displaced from its 
normal seat by the force of the fluid, and the 
opposite Side of the valve member is urged 
against the force of its spring against a corre 
sponding seat 54, 53a or 54b surrounding the cor 
responding port 38, 38a or 38b of the correspond 
ing quick-acting valve, to allow fluid to enter 
through the inlet port to the chamber but to 
prevents fluid from exiting from the chamber 
through the corresponding outlet port 38, 3.8a. 
or 38b. . . . . . . . . . . . . . . . . 
The operation of the automatic valve apparatus 

is as follows: With the piston valve 46 in the 
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position shown, when fluid under pressure is con 
ducted to the inlet port 37 of the valve 36, the 
valve member 5f thereof will be forced away from 
its normal seat 53 against its seat 54, allowing 
the fluid to paSS into the chamber 40 of the valve 
and through the outlet port 39 into the chamber 
43 of the Walve body 35. Since the land 47 of the 
piston Valve 46 prevents communication. With the 
outlet 48b and the exhaust port 50a and the land 
47b prevents communication with the exhaust, 
port 50b, the fluid entering the valve chamber Will 
be conducted through the outlet 8a, and the flex 
ible tubing 49a, to the inlet port 37a of the valve 
36a. The fluid will there press the valve member 
5fa away form its normal seat 53a surrounding its 
inlet port 37a to allow the fluid to pass into the 
chamber 4.0a of the valve and through the lower . 
port: 39d and the flexible tubing 45c to the lower 
port 23a of the fluid cylinder 2. 
The piston 22 will then be moved upwardly in 

the fluid cylinder 2 and will cause movement, 
of the elevator bails 3, 3’ to position A. 
When the elevator bails are to be returned to 

their neutral positions, the fluid pressure is 
turned off. The valve member 5d of the valve 
36a will then be returned to its normal position 
by its spring 52a to close the inlet port 37a of the 
valve. The weight of the elevator bails and the 
elevator will swing the elevator bails to their 
neutral positions, thus pushing the piston rod 25 
and the piston 22 downwardly to their. normal 
positions in the cylinder 2. This downward 
movement of the piston 22 will force the fluid 
below it out of the lower port 23a of the cylinder 
through the port 39a and into the chamber 4 a. 
of the valve 36d. Since the valve member 5 a. 
closes the Supply port 37a at this time and con 
munication is had between the chamber 4Gd, and 
the port 38a, the fluid will exit from the valve 
36a into the end 4 of the valve chamber 43, 
forcing the piston valve 46 away from the end 4 
to the end 42 of the valve chamber. The fluid 
will then be exhausted into the atmosphere 
through the exhaust port 50a of the valve cham 
ber. The automatic valve apparatus is thereby 
set up to move the elevator bails to position B 
the next time the fluid pressure is turned on. 
When fluid is next supplied to the valve 36, the 
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valve member 5 will again be forced off its seat 
53 onto its seat 54, thus allowing the fluid to pass 
into the chamber 40 of the valve and from thence 
through the port 39 and the inlet passage 44 of 
the valve body 35 into the chamber 43 of the 
valve body. Since the land 47 of the piston valve 
46 is now at the other side of the passage 44 from 
that shown in Fig. 4, the fluid will exit from the 
chamber 43 through the outlet 48b, rather than 
the outlet 48a, as previously. The fluid passes 
from the outlet 48b through the flexible tubing 
49b to the inlet port 37b of the valve 36b, where 
it Will force valve member 5b of its seat 53b 
and onto its seat 54b, thus allowing the fluid to 
enter the chamber 40b of the valve. From the 
chamber 40b the fluid passes through the tubing 
45b into the upper port 23b of the fluid cylinder 
2?. The piston 22 will then be moved downward 
ly in the cylinder to cause movement of the ele 
vator bails 3, 3’ to position B. 
When the fluid pressure is again released, the 

Weight of the elevator and the elevator bails will 
cause their return to their neutral positions, thus 
forcing the piston 22 to move upwardly to its 
normal position. The fluid compressed by this 
UpWard movement of the piston 22 will exit 
through the port 23b of the cylinder and pass 
through the tubing 45b to the port 39b of the 
valve 36b. Since the fiuid pressure supplied to 
the port 37b of the valve has been removed, the 
spring 52b will return to the valve member 5b 
to its seat 53b, thus allowing the fluid entering 
the valve through the port 39b to pass through 
the valve and into the end 42 of the valve cham 
ber 43. The fluid then forces the piston valve 
46 away from the end. 42 of the chamber to the 
end 4 and exits to the atmosphere through the 
exhaust port 50b of the chamber. At this time, 
the waive assembly is once more prepared to pro 
vide for movement of the elevator bails to posi 
tion. A upon the next application of fluid pressure 
to the aSSembly. 
The walls of the book body 6b form a cylindrical 

chamber 55 within which a fluid-operated piston 
56 is positioned. At the lower end of the chamber 
55, the wall of the hook body extends inwardly 
to form a shoulder 57 which supports a bearing 
member 58 within the chamber. 
During use of the hook assembly, it is frequently 

necessary that the hook 6d be rotated to effect 
engagement or disengagement of the threaded 
tool joints 5 connecting the sections of the drill 
stem. Since rotary movement of the hook body 
6b Would cause entanglement of the drill line fo, 
the hook is supported by the hook body for rotary 
movement relative thereto. For this purpose, 
upper and lower bearing plates 59a and 59b are 
provided to separate the bearing member 58 from 
the shoulder 57 and ball bearings 60 are inserted 
between the bearing plates to allow the bearing 
member to rotate with the hook 6a relative to 
the hook body. 
A piston rod 6 has a tapered portion 6 a which 

extends Within an upwardly converging bore 
through the piston 56. The upper end of the 
piston rod 6 projects above the piston 56 and is 
threaded to allow engagement with a nut 62 which 
Secures the piston to the piston rod. The lower 
portion of the piston rod extends through a bore 
in the bearing member 58 and is threadedly, or 
in other suitable manner, secured to the hook 6a. 
A bearing collar 63 is pinned to the piston rod 6 
between the hook 6d. and the hook body 6b to 
limit the upward movement of the hook. 

Fluid under pressure from an external source 
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8 
(not shown), for movement of the piston, is 
transmitted through the fluid line 4a into the 
cylindrical chamber 55 adjacent the upper side 
of the bearing member 58. 
A Small clearance is provided between the 

bearing member and the inner wall of the hook 
body so that the fluid can communicate with 
the lower Side of the bearing member. Conse 
quently, the pressure exerted on the upper sur 
face of the bearing member is lower than that 
which Would exist if the bearing member were 
closely fitted against the wall of the hook body. 
Thus, the tendency for the bearing member to 
jam against the hook body and resist rotation 
is reduced. Sealing packing 64 is positioned be 
tween the piston rod 6 and the bearing mem 
ber 58 and between the bearing member and 
the wall of the hook body to prevent fluid from 
escaping from the cylindrical chamber 55. The 
packing is held in position by a plate 65 bolted 
to the under side of the bearing member 58 and 
rotatable therewith. 
When fluid under pressure is supplied through 

the line 4d to the chamber 55, it exerts an up 
Ward force on the piston 55, tending to move 
the piston upwardly to the position shown in 
the drawings. That force will be transmitted 
to the hook through the piston rod 6. Since 
the elevator 2 is supported by the hook through 
the elevator bails 3, 3’, such upward force 
will be transmitted to the elevator and the pipe 
Section which it holds. The lifting force can 
be controlled by adjustment of the fluid pres 
Sure to raise the pipe stand held by the eleva 
tor at the proper moment when the tool joint 
connecting that stand to the drill stem is dis 
engaged. 
During the use of the hook assembly, it is 

desirable at times to restrain the hook against 
rotation. To that end, a fluid-operated stop 
may be provided within the hook body 6b, as 
shown in my Patent No. 2,519,288, to allow this 
control. To supply this stop with fluid, the fluid 
conducting line 4b is led from the source of 
fluid under pressure to the control position 5 
and then to the fluid-operated stop within the 
hook body. With this arrangement the driller 
can prevent the rotation of the hook from his 
position on the elevator floor, without the ne 
cessity of touching the hook. 

Fluid for the operation of the automatic valve 
apparatus and the consequent displacement of 
the elevator and elevator bails is supplied from 
an external source (not shown) through the fluid 
Supply line f4c to the inlet of a connection block 
66, bolted to a cap 67 at the top of the hook 
body 6b. A fluid supply tube 68 has one end 
extending through the cap 67 into communi 
cation with the outlet of the connecting block 
66 and extends therefrom downwardly into a 
passage 69 extending longitudinally within the 
piston rod 6. The fluid supply tube is tele 
Scopically mounted within the paSSage 69 SO 
that the piston 56 may slide longitudinally of 
and relative to the fluid supply tube and the 
tube is located centrally of the piston 56, so 
that the piston and piston rod may rotate rela 
tive to the tube. The fluid supply tube is of 
Such length that its lower end terminates ad 
jacent the lower end of the passage 69 when 
the piston is in its upper position. 
A Smaller passage 70 communicates with the 

lower end of the passage 69 and extends dOWn 
Wardly therefrom within the piston rod 6 to 
a point adjacent the bearing collar 63. A fluid 

  



2,613,102 
9. 

pipe communicates with the lower end of the 
passage in all positions of the hook and ex 
tends outwardly through the collar 63. The 
other end of the pipe 7 is connected to the 
supply port of the quick-acting Valve 36. A 
Sealing gland 12 is positioned in the upper end 
of the large passage 69 between the piston rod 
6 and the fluid supply tube 68 to prevent the 
escape of fluid from the passages in the piston 
rod to the cylindrical chamber 55. 
The operation of the apparatus described Will 

now be explained. When it is desired that the 
elevator bails be moved to position. A to Swing 
the elevator away from its normal position, fluid 
under pressure is admitted through the fluid 
supply line 4c to the fluid tube 68 from which 
it passes by way of the passages. 69 and 0 to 
the valve 36 of the automatic valve apparatus 
34. From valve 36, the fluid is transmitted to 
the port 23a of the fluid cylinder 2, causing the 
piston 22 to move upwardly and swing the ele 
vator bails to position A. 
When the elevator is to be latched about the 

pipe joint, the fiuid pressure is released where 
upon the weight of the elevator and elevator 
bails Swings them to their normal positions. As 
explained above, the piston valve. 46 will change 
its position at this time to prepare the auto 
matic valve apparatus for its next operation. 
After the elevator has been unlatched from 

the pipe joint, the elevator and elevator bails 
are swung to position B by again applying fluid 
pressure, at the control position 5, to the fluid 
line Ac to cause the apparatus. to function as 
earlier explained to SWing the elevator a Way from 
the tool joint of the pipe section to permit up 
Ward movement of the elevator past the tool 
joint. The fluid pressure is then Once more re 
leased and the elevator and its bails again re 
turned to their normal positions. EDuring this 
movement, the piston valve 46 is shifted to the 
other end of the chamber 43 to a position to 
supply fluid to the lower port 23a of the fluid 
cylinder when the pressure is next applied. 
In Fig. 5, there is shown a modified. Connec 

tion between the fluid supply line and the auto 
matic valve apparatus. Rather than being at 
tached to the inlet of a fluid connection block, 
the fluid lines f4c and 4d. are connected to 
a pair of vertically-extending pipes 73, T3' which 
are welded, or in other suitable manner, at 
tached to the cap of the hook body. A section 
of flexible tubing 74 is connected at one end to 
the lower end of the pipe 73 and has its other 
end connected to the central inlet connection 
5 of a known type of fluid connection 76, called 

a “double rotorseal,” which provides for fluid 
communication between a rotatable element, 
here the piston rod 6', and a non-rotating ele 
ment, here the flexible tubing 74. Another sec 
tion of flexible tubing 74' connects: the pipe 73' 
to the outer inlet connection 75 of the "rotor 
seal.” The double "rotorseal” is bolted to the 
nut 62 at the top of the piston rod, 
The outer inlet 75 of the double "rotorseal” 

communicates with a passage 69 in the piston 
rod 6', and the central inlet 75 communicates 
with a fluid-conducting tube 77 positioned within 
this passage. 
Near the lower end of the passage 69', a second 

passage 78 leads off from the passage 69' to a 
point in the piston rod 6' adjacent the inner 
wall of the bearing collar 63. One end of a fluid 
connection 79 extends through the bearing collar 
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A pair of sealing rings 80 are positioned between 
the fluid tube 77 and the walls defining the pas 
sage 69' below the juncture of the passage 69' 
and the passage 78, to prevent fluid from the pas 
Sage 69' from entering the automatic valve ap 
paratus. 
The tube 7 terminates just below these seal 

ing rings, and fluid from the tube flows through a 
Smaller passage 8f which extends outwardly to . 
the Wall of the piston rod, where it is connected 
to a fluid conducting pipe T f’ which extends 
through the bearing collar 63 and conducts fluid 
to the automatic valve mechanism, as described 
above. . 
As with the apparatus of the previously de 

scribed embodiment of the invention, the piston 
rod of the apparatus shown in Fig. 5; slides up 
wardly and downwardly about the tube 77 with 
out moving the tube. The "double rotorseal" also 
makes it possible to rotate the piston and piston 
rod with the hook without rotating the tube. 
The embodiment of the invention shown in 

Fig. 5 is adapted for use with hooks provided with 
a fluid-operated hook latch mechanism such as 
is described in my application Serial No. 190,516, 
filed October 16, 1950, to selectively open and 
close the bail-receiving notch of the hook. Fluid 
conducting tube 4d" conducts fluid for the opera 
tion of this latch mechanism to the hook body. 
This fluid passes through the “double rotorseal,' 
the passage 69, and the passage 78 to the latch 
Operating mechanism (not shown). 

It Will be obvious that many further changes 
could be made in the apparatus herein shown and 
described without departing from the scope of 
the invention, as defined in the attached claims. 

I claim: 
1. A hook assembly for oil well drilling com 

prising a hook, a hook body, an elevator-support 
ing bail Supported by said hook for swinging 
movement, and means carried by the hook assen 
E. and connected to the bail for swinging said 
ail. . . . 

2. A hook assembly for oil well drilling compris 
ing a hook, a hook body, an elevator-supporting 
bail Supported by said hook for swinging move 
ment from a neutral position, means connected 
to said bail and operable by fluid under pressure 
to swing Said bail away from its neutral position, 
and means for supplying fluid under pressure to 
Said means operable by fluid under pressure. 

3. The apparatus defined in claim 2 in which 
the means operable by fluid under pressure com 
prises a fluid cylinder, a piston reciprocable with 
in Said cylinder, means engaging the elevator bail 
movable to Swing the bail away from its neutral 
position, and means connecting the piston to the 
means engaging the elevator bail and operable 
illpon novellent of the piston to move the means 
engaging the elevator bail, the means for supply 
ing fluid under pressure being connected to the 
fluid cylinder, whereby supply of fluid under pres 
Sure to the fluid cylinder will cause movement 
of the piston to move the means engaging the 
elevator bail and thereby swing the elevator bail 
away from its neutral position. . . " 

-4. The apparatus defined in claim 3 in which 
the means: engaging the elevator bail Comprises 
an operating finger positioned adjacent-one on 
gitudinal edge of the bail, and said means con 
necting the piston to the means engaging the ele 
Wator bail comprises a piston rod connected to 
the piston for movement therewith and a bell 
crank lever pivotally mounted on the hook, with 

and is threaded into the end of the passage 18, 75 one arm thereof so-connected to the piston rod, 
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and the other arm to the operating finger that 
movement of the piston causes pivotal movement 
of the bell crank lever and of its associated Op 
erating finger to move the elevator bail away 
from its neutral position. 

5. In a hook assembly for oil well drilling com 
prising a hook, a hook body, an elevator and a 
pair of elevator bails supported on said hook for 
holding said elevator, a fluid cylinder, a piston 
reciprocable within said cylinder, means operably 
connected to said piston and movable by move 
ment of the piston in one direction to cause 
movement of the elevator bails in one direction 
away from their neutral positions and movable 
by movement of the piston in the opposite direc 
tion to cause movement of the elevator, bails in 
another direction away from their neutral posi 
tions, and means for selectively supplying fluid 
under pressure to the opposite ends of Said fluid 
cylinder. 

6. The apparatus defined in claim 5 in which 
the movable means for causing movement of the 
elevator bails comprise two pairs of operating 
fingers, one pair embracing each of the elevator 
bails. 

7. The apparatus defined in claim 6 in which 
the movable means for causing movement of the 
elevator bails further comprise a pair of ball 
crank levers pivoted. On the hook, One arm of 
each bell crank lever carrying a pair of said 
operating fingers, the other arm of each bell 
crank lever being Operably connected to the pis 
ton for pivotal movement of the bell crank lever 
upon movement of the piston. 

8. The apparatus of claim 5 in Which the 
means for selectively supplying fluid under pres 
sure to opposite ends of the fluid cylinder con 
prises a valve body having a longitudinal cham 
ber therein, means for conducting fluid under 
pressure to said chamber, a first means for con 
ducting fluid from the chamber to One end of 
the fluid cylinder, a second means for conduct 
ing fluid from the chamber to the other end of 
the fluid cylinder, means in said chamber mov 
able from a position allowing communication 
between said chamber and said first means and 
blocking communication between said chamber 
and said second means to a position blocking 
communication between said chamber and said 
first means and allowing communication between 
said chamber and said Second means, and means 
for moving said movable means from one of its 
said positions to the other. 

9. The apparatus of claim 5 in which the 
means for selectively supplying fluid under pres 
sure to opposite ends of the fuid cylinder Com 
prises a valve body having a longitudinal cham 
ber therein, a piston valve reciprocable within 
said longitudinal chamber and having a land 
on each of its ends and a third land intermediate 
its ends, said lands closely fitting within the 
inner wall of said valve chamber, a main Sup 
ply inlet and a pair of main Supply outlets, one 
on each side of the inlet of the valve chamber, 
the inlet and outlets and said third land of the 
piston valve being so arranged that the inlet 
communicates only with the first outlet in One 
position of the piston valve and only with the 
second outlet in another position of the piston 
valve, means for admitting fluid under pressure 
to the inlet of said valve chamber, means for 
connecting said first outlet to one end of the 
fluid cylinder when the piston valve is in Said 
one position, means for connecting Said second 
outlet to the other end of the fluid cylinder when 
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12 
the piston valve is in said other position, and 
means for moving said piston valve from one of 
said positions to the other when the elevator 
bails return to their neutral positions, whereby 
the elevator bails are moved from their neutral 
positions in one direction upon one application. 
of fluid under pressure to the means for ad 
mitting fluid under pressure to the valve cham 
ber and, after return of the elevator bails to 
their neutral positions, they are moved in an 
other direction from their neutral positions upon 
the next application of fluid under pressure. 

10. The apparatus of claim 9 in which the 
means for connecting the outlets of the valve 
chamber to the ends of the fluid cylinder com 
promise a pair of quick-acting valves each hav 
ing an inlet and a pair of ports, one port being 
connected to one end of the fluid cylinder and 
the other port being connected to one end of 
the valve chamber, said quick-acting valves 
each having a valve member yieldingly urged 
against its inlet and adapted to be displaced 
to close said other port when fluid under pres 
sure is admitted to the inlet. 

11. In a hook assembly for oil well drilling 
apparatus comprising a hook and a hook body, 
the hook body having a chamber therein, a fluid 
operated piston reciprocable within the chamber, 
a piston rod connected at One end to the piston 
and at its other end to the hook and an elevator 
Supporting bail supported by said hook for SWing 
ing movement from a neutral position, means 
Connected to Said bail and operable by fluid under 
pressure to Swing said bail away from its neutral 
position, and means for Supplying fluid under 
preSSure to Said means operable by fluid under 
pressure, said fluid-Supplying means comprising 
a passageway extending longitudinally within the 
piston, rod and a fluid-conducting tube mounted 
at one of its ends on said hook body and ex 
tending within said passageway, Said tube be 
ing SO arranged in said passageway that the 
piston rod is longitudinally and rotatably mov 
able with respect to the tube, said tube com 
municating at said one end with a source of 
fluid under pressure and at its other end with 
Said fluid-operable means. 

i2. In a hook assembly for oil well drilling 
apparatus comprising a hook and a hook body, 
the hook body having a chamber therein, a 
fluid-Operated piston reciprocable within the 
chamber, a piston rod connected at one end to 
the piston and at its other end to the hook and 
an elevator-supporting bail supported by said 
hook for Swinging movement from a neutral posi 
tion, means connected to said bail and operable 
by fluid under pressure to swing said bail away 
from its neutral position, and means including 
a conduit extending longitudinally within the 
piston rod for Supplying fluid under pressure to 
Said means operable by fiuid under pressure. 

13. Apparatus as defined in claim 12 in which 
Said fluid-supplying means includes a pipe 
mounted on Said hook body, and means mounted 
On Said piston for rotatably connecting one end 
of the pipe to one end of said conduit. 
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