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ABSTRACT OF THE DISCLOSURE 
Apparatus for unscrewing selected threaded connections 

between sections of pipe and the like. Each pipe section 
having flats on the exterior thereof that are engaged by 
a wrench whereby torque can be applied to the pipe. 
Rotation is applied to one of the pipe sections through 
the wrench and flats while a subjacent pipe section is 
being held against rotation by a slip device that engages 
the flats on the subjacent pipe section, whereby the 
threaded connection therebetween is broken. 

Background of the invention 
This invention relates generally to pipe handling ap 

paratus. More particularly, but not by way of limitation, 
this invention relates to apparatus for unscrewing selected 
threaded connections between sections of pipe and the 
like wherein the apparatus is incorporated in rotary drill 
ing machines of the top drive type. 

In the top drive rotary drilling machine, the uppermost 
section of the drill pipe is generally connected to a rotary 
drive mechanism that imparts rotation to the drill string. 
The rotary drive mechanism is usually carried on a cross 
head which is raised and lowered in a mast to either 
raise or lower the pipe sections in a well bore or the like. 
In using the top drive machines in drilling well bores 

and particularly in drilling raises between drifts in mines, 
the pipe sections forming the pipe string connecting the 
drill bit with the rotary drive mechanism are subjected 
to extremely high torque loads. The result of the loads 
imposed on the pipe sections, which are interconnected by 
threads is that the threaded connections become extremely 
tight and require a very high torque to break the connec 
tion. Therefore, it is necessary to provide some means for 
imposing the required torque on the threaded connections 
and it is highly desirable, if not essential, that such torque 
be applied only to the connection that is to be separated. 
In addition to the foregoing, any device utilized to break 
the connections must also permit transmission of torque 
to the pipe from the rotary drive during drilling opera 
tions; it must be sufficiently strong to permit the imposi 
tion of the required torque for breakout; and, at the same 
time, it must be of a size and weight that can be readily 
handled by personnel operating the drilling machine. Due 
to the conditions under which the drilling machines oper 
ate, it is also highly desirable that the device utilized for 
breaking the threaded joints be extremely rugged and, 
yet, as simple in construction and operation as possible 
to reduce both cost and maintenance. 

Summary of the invention 
This invention provides improved apparatus for un 

screwing selected threaded connections between sections 
of pipe or the like wherein each pipe section has flats on 
the exterior thereof. The apparatus includes means for 
rotating the pipe and means for displacing the rotating 
means along the axis of the pipe. A chuck member is slid 
ingly mounted on the rotating means and is engageable 
with a wrench that is positioned in the flats. When the 
chuck is moved into engagement with the wrench, the 
rotating means is positively connected with the pipe sec 
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2 
tion whereby the pipe section and rotating means are 
connected for common rotation. The apparatus also in 
cludes slip means that are movable into holding engage 
ment with the flats on the pipe section to permit loosening 
of the connection between the rotating means and the pipe 
section. The slip means are then engaged with the flats 
on a subjacent pipe section whereby rotation of the rotating 
means with the wrench and first pipe section unthreads 
the threaded connection between the pipe sections. 

It is one object of the invention to provide improved 
pipe handling apparatus for unscrewing selected threaded 
connections between sections of pipe and the like. 
Another object of the invention is to provide improved 

pipe handling apparatus that is relatively uncomplicated 
in structure and yet provides the extremely high torque 
required to unscrew the threaded connections. 

Still another object of the invention is to provide im 
proved pipe handling apparatus for unscrewing selected 
threaded connections between sections of pipe that is posi 
tive in operation and is relatively maintenance free. 
The foregoing and additional objects and advantages 

of the invention will become more apparent as the foll 
lowing detailed description is read in conjunction with 
the accompanying drawings. 

Brief description of the drawing 
FIG. 1 is a side elevation partially broken out, of a 

top drive drilling machine incorporating apparatus con 
structed in accordance with the invention. 

FIG. 2 is a front elevation view of the drilling machine 
of FIG. 1 with certain portions removed for clarity of 
illustration. 

FIG. 3 is a schematic view, partly in elevation and 
partly in cross-section, of portions of the top drive drilling 
machine illustrating the use of the apparatus during re 
moval of pipe sections from the well bore. 

FIG. 4 is a view similar to FIG. 3, but showing the 
apparatus in another stage of operation. 

FIG. 5 is another view similar to FIGS. 3 and 4, but 
showing the apparatus in still another operating position. 

FIG. 6 is a view illustrating the operation of the slip 
mechanism taken generally along the lines 6-6 of FIG.4. 

FIG. 7 is an enlarged view taken along the line 7-7 of 
FIG. 4 illustrating the operation of a torque applying 
mechanism that is also constructed in accordance with 
the invention. 

FIG. 8 is a pictorial view of one embodiment of a 
wrench utilized in the apparatus constructed in accord 
ance with the invention. 

FIG. 9 is an enlarged cross-sectional view taken along 
the line 9-9 of FIG. 8. 

FIG. 10 is an enlarged cross-sectional view taken along 
the line 10-10 of FIG. 8. 

FIG. 11 is an enlarged cross-sectional view taken along 
the line 11-11 of FIG. 5 and illustrating the operation 
of a portion of the pipe handling mechanism. 

FIG. 12 is a schematic drawing of the hydraulic cir 
cuit utilized in the drilling machine of FIG. 1. 

FIG. 13 is a fragmentary view, partially in elevation 
and partially in cross-section illustrating another embodi 
ment of apparatus that is also constructed in accordance 
with the invention. 

FIG. 14 is a cross-sectional view taken along the line 
14-14 of FIG. 13. 

FIG. 15 is a cross-sectional view similar to the right 
hand portion of FIG. 13, illustrating the apparatus of 
FIG. 13 in another operating position. 

FIG. 16 is a fragmentary view, partly in elevation and 
partly in cross-section, illustrating still another embodi 
ment of apparatus constructed in accordance with the 
invention. 
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FIG. 17 is a cross-sectional view taken along the line 
17-17 of FIG. 16. 
FIG. 18 is a cross-sectional view similar to the right 

hand portion of FIG. 16 and illustrating the apparatus 
of FIG. 16 in another operating position. 

Description of one embodiment 
Referring to the drawing and to FIGS. 1 and 2 in 

particular, shown therein and generally designated by the 
reference character 20 is a top drive rotary drilling ma 
chine designed to be utilized in the drilling of raises and 
mines. The drilling machine 20 includes a pair of paral 
lelly disposed spaced base members 22 and 24, side frame 
members 26 and 28 that are pivotally connected with 
the base members 22 and 24, respectively, and a top 
frame member 30 that extends between and connects 
the upper ends of the side frame members 26 and 28. 
Although not shown, the side frame members 26 and 

28 can be tilted with respect to the base members 22 and 
24 through their pivotal connection. As illustrated, the 
side frame members 26 and 28 are held in the vertical 
position by links 32 and 34 which extend between the side 
frame members 26 and 28 and their respective base mem 
bers 22 and 24. Manifestly, if the side frame members 26 
and 28 are to be tilted, the links 32 and 34 will have to 
be either adjusted in length or replaced by links of a dif 
ferent length. 
A lower cross member 36 extends between the lower 

ends of the side members 26 and 28 as shown in FIG. 2. 
The lower cross member 36 supports a slip device 38. As 
shown in FIG. 6, the slip device 38 includes a pair of 
guide members 40 supported by the cross member 36 that 
are arranged to slidingly receive a generally U-shaped slip 
42. The slip 42 is connected with a double-acting, hy 
draulic cylinder 44 so that the slip 42 can be reciprocated 
for reasons that will be pointed out more fully herein 
after. 
A cross head 46 extends between the side frames 26 

and 28 as shown in FIG. 2. The ends of the cross head 
46 extend into the side frames 26 and 28 and are slidingly 
disposed on a guide rod 48 that is mounted in and ex 
tends vertically in the side frames 26 and 28. Each end of 
the cross head 46 is also connected with a double-acting, 
hydraulic cylinder 50. As shown in FIG. 1, each of the 
double-acting, hydraulic cylinders 50 includes a piston 52 
that has its lower end connected with one of the side 
frames 26 and 28 so that a reciprocating motion is trans 
mitted to the cross head 46 through the cylinders 50. 
Mounted on the cross head 46 is a rotary drive mech 

anism generally designated by the reference character 54. 
The rotary drive mechanism 54 includes a hydraulic motor 
56 that is mounted on a suitable frame 58 connecting the 
rotary drive mechanism 54 with the cross head 46. 
The hydraulic motor 56 has an output shaft 60 that is 

connected through a suitable power transmission System 
to a rotary member 62. The power transmission system 
may include a chain drive mechanism. 64 as shown in 
dash lines in FIG. 2. 
As shown in FIG. 3, the rotary member 62 has a bore 

66 extending therethrough. The bore 66 is in fluid con 
munication with a conduit 68 having a swivel mounted 
thereon for connection with a source of drilling fluid (not 
shown) for reasons that are well known in the drilling art. 
The rotary member 62 has a ratchet gear 70 mounted 

thereon for purposes that will become more apparent 
hereinafter and also includes a generally rectangular ro 
tary drive member 72 having female threads 74 formed 
in the lower interior end thereof that are adapted to mate 
with the male thread formed on the upper end of a drill 
pipe section 76 as shown in FIG. 3. The rotary drive 
member 72 has a lower end surface 78 that engages an 
upwardly facing shoulder 80 on the drill pipe section 76 
when the threads 74 are in full mating engagement. 

Slidingly positioned on the rotary drive member 72 is 
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a chuck 82 having a generally rectangular opening 84 75 

4. 
extending therethrough (see also FIG. 7) so that the 
chuck 82 rotates with the rotary drive member 72. The 
chuck 82 is provided at its upper end with a pair of spaced 
flanges 86 and 88 that encircle the exterior thereof to re 
ceive a pair of bearings 90 (only one is shown in FIG. 
3) that are carried by a pair of lever arms 92. The chuck 
82 is rotatable relative to the arms 92. 
The lever arms 92 are interconnected by a shaft 94 

that extends in pivoting relationship through a bracket 
96 mounted on the cross head 46. An actuating lever 98 
connects the lever arms 92 with a double-acting, hy 
draulic cylinder 100 that is also mounted on the cross head 
46. The arrangement of the linkage described provides a 
positive means through which actuation of the double 
acting, hydraulic cylinder 100 can move the chuck 82 
relatively along the axis of the pipe 76. 

Also mounted on the cross head 46 is a torque applying 
mechanism generally designated by the reference char 
acter 102 that operates in conjunction with the ratchet 
gear 70. As shown most clearly in FIG. 7, the torque ap 
plying mechanism 102 includes a ratchet dog 104 that 
is engageable with the ratchet gear 70. The ratchet dog 
104 is pivotally mounted on a lever arm 106 that is 
pivotally carried by a bracket 108 mounted on the cross 
head 46 (see FIG. 3). The opposite end of the lever arm 
106 from the ratchet dog 104 is pivotally connected with 
a double-acting, cylinder 110 that is also mounted on the 
cross head 46. A spring 112 extends between the ratchet 
dog 104 and the lever arm 106 to bias the ratchet dog 
104 toward a position in which it will engage the ratchet 
gear 70. 
The torque applying mechanism 102 is intended to 

provide additional torque which may be necessary to un 
screw the mating threads 74. Consequently, its direction 
of actuation will be in a direction opposite to the normal 
rotation of the device during drilling. Normal rotation 
of the pipe sections 102 tends to make the threads 74 
tighter. 
To positively maintain the ratchet dog 104 out of en 

gagement with the ratchet gear 70 during drilling opera 
tions, a bracket 114 is mounted on the cross head 46 and 
adjustable cam 116 mounted therein. The cam 116 is 
positioned to engage the ratchet dog 104 when the cyl 
inder 110 is in the retracted position. When the cam 116 
is in engagement with the ratchet dog 104, the force 
of the spring 112 is overcome and prevents the ratchet 
dog 104 from being biased into engagement with the 
ratchet gear 70 by the spring 112. 
As may be seen in FIGS. 3, 4 and 5, the drill pipe 

string, which as previously mentioned, connects the 
rotary drive mechanism with the drill bit (not shown) is 
composed of a plurality of identical pipe sections 76, 
76a, etc. Each of the pipe sections 76, 76a, etc. includes 
a pair of spaced flats 118 and 120 located near the upper 
ends thereof. Each of the flats 118 and 120 is formed on 
the drill pipe section to form a substantially rectangular 
Surface thereon (see FIG. 7) to receive a wrench member 
122 or to receive the U-shaped slip 42 depending upon 
the operation to be performed. It should also be pointed 
out that the drill pipe sections are interconnected by the 
mating threads 74. Between each section 76, 76a, etc., 
there is provided a downwardly facing surface correspond 
ing to the surface 78 on the drive member 72 and an up 
wardly facing shoulder 80 which mate very tightly when 
the thread 74 is fully engaged. While each of the pipe 
Sections is illustrated as having two sets of flats, only one 
is required to perform the unscrewing of the threaded 
connections as will be described hereinafter. 
The wrench 122 is illustrated more clearly in FIGS. 8, 

9 and 10. As shown therein, the wrench 122 is constructed 
from two L-shaped members 124 and 126 having each 
pair of ends mating in a tongue and groove arrangement. 
As illustrated in FIG. 9, a releasable latch is provided 

whereby the wrench 122 may be opened when desired. 
To form the releasable latch, a recess 128 is formed in 
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the mating portion of the L-shaped section 126 and a 
ball 130 and spring 132 are disposed therein. The spring 
132 is arranged to urge the ball 130 relatively toward a 
hole 134 that is drilled in the mating portion of the L 
shaped section 124. The hole 134 serves as a detent, par 
tially receiving the ball 130 whereby the members are 
releasably connected. 
The opposite mating ends of the members 124 and 126 

are formed into a similar tongue and groove arrangement. 
However, these mating end portions are preferably hinged 
together by a pin 136 that extends therethrough sub 
stantially as shown in FIG. 10. Preferably, the hole 138 
extending through the tongue portion of the L-shaped 
member 124 is enlarged so that the hinging arrangement 
between the members 124 and 126 is relatively loose, 
permitting slight movement between the members 124 
and 126 other than pivotal movement about the hinge 
pin 136. The movement is desirable so that the wrench 
122 can be easily positioned in the opening 84 and on 
the flats 118 and 120, so that the chuck 82 will slide rela 
tively easily thereover and so that the wrench 122 can 
move to accommodate the forces applied thereto during 
unscrewing of the threads 74. If desired, the pin 136 
can be constructed from a resilient material that will per 
mit the desired relative movement without the necessity 
of having the enlarged hole 138. 

Referring to FIG. 5, shown therein is a pipe handling 
device designated generally by the reference character 
140. The pipe handling device 140 includes a frame 142 
that is connected with the cross member 36 by a pivot 
144 and a double-acting, hydraulic cylinder 146 that is 
also pivotally connected with the cross member 36. The 
cylinder 146 includes a piston 148 that is pivotally con 
nected with the frame 142 so that relative telescoping 
movement between the piston 148 and the cylinder 146 
pivots the frame 142 about the pivot 144. A pair of 
spaced sets of pipe gripping members 150 are carried by 
the frame 142. 
As shown more clearly in FIG. 11, the pipe gripping 

members 150 are pivotally mounted on cross members 
152 located in the frame 142. The innermost sides of the 
pipe gripping members 150 have radii 154 that are sized 
and arranged to encircle a portion of the pipe section 76 
when the members 150 are in engagement therewith. A 
double-acting, hydraulic cylinder 156 is pivotally con 
nected with one of the pipe gripping members 150 of 
each set and a piston 158 contained in the cylinder 156 
is pivotally connected with the opposite gripping mem 
ber 150 of each set whereby telescoping action be 
tween the piston 158 and cylinder 156 pivots the gripping 
members 150 relatively into and out of engagement with 
the pipe section 76. 

It will be appreciated that the various hydraulic com 
ponents previously described can be replaced by equi 
valent pneumatic or electrical apparatus. However, to 
more clearly describe the preferred hydraulic embodi 
ment, reference is now made to FIG. 12 wherein the hy 
draulic circuit is shown schematically. Manifestly, the cir 
cuit includes many well known components that have 
been omitted for clarity of illustration. 
As shown therein, the hydraulic motor 56 is connected 

by conduits 160 and 162 with a reversible hydraulic 
pump 164. The hydraulic pump 164 is of the variable 
volume type wherein the output volume of the pump is 
varied to vary the speed of the motor 56. It will be noted 
that the circuit between the pump 164 and motor 56 is 
a closed circuit. However, a makeup line or conduit 166 
connects the pump with the outlet from a reservoir 168 
and a relief line or conduit 170 connects the pump 164 
with the discharge into the reservoir 168. 
A second pump 172 is connected with the reservoir 168 

through the conduit 166 and with a control valve 174 
that is located on the output side of the pump 172. The 
pump 172 may be generally described as a high volume, 
low pressure pump. A relief valve 176 is disposed between 
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6 
the control valve 174 and the pump 172 to protect the 
circuit and pump in the event that the pressure should 
reach a predetermined value that could damage the pump 
172. The relief valve 176 is connected by a conduit 178 
with the discharge into the reservoir 168. 
The control valve 174 is a four-way valve having a 

conduit 180 extending therefrom that is connected with 
one end of each of the double-acting, hydraulic cylinders 
50 and a conduit 182 extending therefrom that is con 
nected with the opposite end of each of the double-acting, 
hydraulic cylinders 50. A discharge conduit 184 extends 
from the control valve 174 to return fluid to the reservoir 
168. The arrangement is such that hydraulic fluid can be 
pumped through the conduit 180 to lower the cross head 
46 (shown in dash lines in FIG. 12) and pumped through 
the conduit 182 to raise the cross head 46. The use of 
the high volume, low pressure pump with the cylinders 
50 provides for very rapid movement of the cross head 
46 without a great deal of power and is intended to be 
used primarily during movement of the pipe sections 76 
into and out of the hole being drilled by the machine 20. 
A third pump 186 is connected with the outlet from the 

reservoir 168 by a conduit 188. The pump 186 is of the 
low volume, high pressure type. A control valve 190 is 
connected with the outlet of the pump 186 and the con 
trol valve 190 is connected by a conduit 192 with a stack 
of control valves 194. A conduit 196 connects the con 
duit 192 with the reservoir 168 for the return of fluid 
to the reservoir 168. A pressure relief valve 198 is inter 
posed in the conduit 196 and is set to relieve the pressure 
in the conduit 192 should it exceed a predetermined 
value. 
One of the primary functions of the pump 186 is to 

provide relatively high pressure fluid to the double-acting, 
hydraulic cylinders 50 for drilling. To perform this func 
tion, the control valve 190 is connected by a conduit 200 
with the conduit 182 which leads to one side of the cyl 
inders 50. Similarly, the conduit i80, which leads to the 
opposite side of the cylinders 50, is connected with the 
control valve 190 by a conduit 202. The control valves 
174 and 190 are arranged so that the hydraulic cylinders 
50 can either be actuated by the high volume, low pres 
sure pump 172 for rapid movement during tripping of 
the pipe 76 into and out of the bore or by the low vol 
ume, high pressure pump 186 for relatively slow but 
controlled high pressure movement of the cylinders 50 during drilling. 
The opposite end of the stacked control valves 194 is 

provided with a conduit 204 for the return of fluid to 
the reservoir 168. Contained within the control valves 
194 is a pressure relief valve (not shown) that is set to 
open at a predetermined pressure to prevent the imposi 
tion of unduly high pressure on the hydraulic cylinders 
with which the control valves 194 are connected. 
As clearly shown in FIG. 12, each of the individual 

valves contained within the stack of control valves 194 
is connected with a respective double-acting cylinder 44, 
100, 110, 146 or 156. The arrangement is such that the 
double-acting cylinders can be actuated to drive the 
pistons contained therein in the appropriate direction to 
affect the desired operation of the devices actuated by the cylinders. 

Operation 
As the bit (not shown) penetrates the formation in the 

bore, it is necessary to continually add pipe sections 76 
to interconnect the drilling machine 20 with the bit. To 
accomplish this, a pipe section 76 is placed on the pipe 
handling device 140 as illustrated in FIG. 1. The pipe 
handling device 140 is then raised to the vertical position, 
as illustrated in FIG. 5, with the pipe section 76 securely 
retained therein by the gripping members 150. The cross 
head 46 is lowered by actuating the hydraulic cylinders 
50 in the proper direction until the rotary drive member 
72 engages the thread 74 on the pipe section 76. When 
this occurs, the gripping members 150 are released, and 
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the cross head 46 is lowered until the threads 74 on the 
lower end of the pipe section 76 engage the mating threads 
on the upper end of the subjacent section 76a. The rotary 
drive 62 is actuated through the motor 56 tightening the 
mating threads 74. 
The slip 42, holding the subjacent section 76a and all 

sections of pipe 76 thereinbelow, is then released and 
the cross head 46 lowered until the bit (not shown) en 
gages the bottom of the bore. As the rotary drive 62 ro 
tates, the upwardly facing shoulder 80 on the pipe section 
76 securely engages the downwardly facing surface 78 
on the drive member 72 securing the drive member 72 
and the various pipe sections 76, 76a, etc. together. Dur 
ing drilling, force is applied to the pipe string and bit 
through the hydraulic cylinders 50 which are actuated by 
the high pressure, low volume pump 186. 

During the upward reaming of the hole when drilling 
raises or during a trip out of the hole when drilling down 
wardly, it is necessary to remove pipe sections from the 
string whereby the pipe string is shortened. To accomplish 
this, the slip 42, through the hydraulic cylinder 44, is 
moved into engagement with the flats 120 on the pipe 
section 76. The rotary drive member 72 is then rotated 
in a direction to unscrew the threads 74 until the initial 
engagement between the shoulder 80 and surface 78 is 
broken. 
Due to the high torque loadings applied to the threads 

74 during drilling, the initial torque necessary to separate 
the shoulder 80 and surface 78 may be extremely high. 
If the torque required is greater than that available 
through the motor 56, the torque applying mechanism 
102 can be utilized to provide the additional torque re 
quired. 
As shown most clearly in FIG, 7, the torque applying 

mechanism 102 is actuated by applying hydraulic pres 
Sure through the appropriate one of the stacked control 
valves 194 to the hydraulic cylinder 110. Extension of the 
piston from the hydraulic cylinder 110 rotates the lever 
106 in the bracket 108, moving the ratchet dog 104 into 
engagement with the teeth on the ratchet gear 70. Simul 
taneously, torque is applied by the hydraulic motor 56 
tending to rotate the drive member 72 in the same direc 
tion as the force applied by the ratchet dog 104. Thus, 
the torque applying mechanism 102 exerts an additional 
torque that will be sufficient to disengage the shoulder 
80 and surface 78 whereby the threads 74 can be parted. 

If it is necessary to rotate the drive member 72 more 
than is available through the initial engagement between 
the ratchet dog 104 and the ratchet gear 70, pressure can 
be applied to the opposite side of the hydraulic cylinder 
110, disengaging the ratchet dog 104 from the teeth on 
the gear 70. The pressure is then reapplied to the cyl 
inder 110, moving the ratchet dog 104 into engagement 
with the next tooth on the gear 70 to rotate the gear and 
the attached rotary drive 72 a greater distance until the 
initial engagement between the shoulder 80 and surface 
78 is broken. 

After the shoulder 80 and surface 78 have parted 
slightly, the wrench member 122 is latched about the 
upper flats 118 in the pipe section 76. With the wrench 
122 in position on the flats 118, the hydraulic cylinder 
100 is actuated to move the chuck 82 downwardly over 
the wrench i22 as illustrated in FIG. 4. 
The slip. 42 is removed from the flats 120 on the pipe 

Section 76 and the hydraulic cylinders 50 are actuated 
to raise the cross head 46 and pipe sections until the sub 
jacent pipe Section 76a is positioned with the lower fiats 
120 thereon in alignment with the slip 42. The slip 42 is 
actuated through the hydraulic cylinder 44, moving the 
slip 42 into engagement with the subjacent section 76a. 
With the torque applying mechanism 102 disengaged 

and the Wrench 122 engaged, the hydraulic motor 56 is 
actuated to rotate the drive member 72 and attached pipe 
Section 76 relative to the subjacent pipe section 76a, 
parting the threads 74 therebetween. If necessary, the 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

8 
torque applying mechanism 102 can be actuated to pro 
vide additional torque to break the engagement between 
the pipe sections 76 and 76a as previously described. 
As the thread between the section 76 and the subjacent 
section 76a part, the cross head 46 is raised until the sec 
tion 76 is completely free of the subjacent section 76a, 
that is, pipe section 76 is raised to the position illustrated 
in FIG. 5. 

It should be pointed out that the wrench 122 can be 
constructed relatively light so that it can be easily handled. 
This is possible because the torque is transmitted through 
the rectangular drive member 72 to the chuck 82, wrench 
122 and to the flats 118. The wrench 122 serves only 
as a filler between the chuck 82 and the flats 118 on the 
pipe section 76 and the load placed thereon is essentially 
a compressive load. 
When the pipe section 76 has been completely sep 

arated from the subjacent section 76a, the chuck 82 is 
raised and the wrench 122 removed from the flats 118. 
The pipe handling mechanism 140 is then raised to the 
position illustrated in FIG. 5 and the pipe gripping mem 
bers 150 actuated through the hydraulic cylinder 156 to 
securely engage the pipe section 76. 
With the gripping members 150 securely holding the 

pipe section 76, the hydraulic motor 56 is actuated to 
rotate the drive member 72, unthreading the threads 74 
between the drive member 72 and the pipe section 76. 
At this point, it can be appreciated that the pipe section 
76 is completely free of any connection with the drive 
member 72 or with the subjacent pipe section 76a. The 
hydraulic cylinder 146 is then actuated to lower the pipe 
handling device 140 and the pipe section 76 into a hori 
Zontal position whereupon the pipe gripping members are 
released and the pipe section 76 removed. 
The foregoing procedure is repeated until the desired 

number of pipe sections have been removed. From the 
foregoing, it can be appreciated that the apparatus de 
Scribed provides a means for breaking the various threaded 
connections between the pipe sections at selected con 
nections therebetween. 
Without the wrench 122 and the chuck 82, the applica 

tion of torque to the drive member 72 would result in 
the Separation of a threaded connection, but it is not im 
mediately discernible which threaded connection might 
part. If the threads 74 between the drive member 72 and 
the pipe Section 76 were to separate, it would be extremely 
difficult to engage the pipe section 76 to provide sufficient 
torque to break out the thread between the pipe section 
76 and pipe section 76a. Also, if the lower thread, that is, 
the thread between the pipe section 76 and the subjacent 
pipe section 76a were to part, it would require a massive 
pipe handling mechanism to grip the pipe section 76 with 
sufficient force to resist rotation when it is attempted to 
break the thread 74 between the drive member 72 and 
the pipe Section 76. However, when utilizing the appara 
tus constructed in accordance with this invention, the 
traded connections can be broken when and where de 
SICC. 

Embodiment of FIGURE 13 
FIGS. 13, 14 and 15 illustrate another embodiment of 

Wrenching arrangement that can be utilized in the top 
drive drilling machine 20. As shown in FIG. 13, a gen 
erally rectangular drive member 250 is connected with 
the ratchet gear 70 and rotating member 62 as was the 
rotary drive member 72 of the embodiment of FIG. 1. 
Circumferentially spaced, longitudinally extending slots 
252 are formed in the exterior of the drive member 250 
with the upper ends 254 of the slots 252 radiused inwardly 
as clearly shown. Each of the slots 252 is arranged to 
pivotally receive a wrench dog 256. 

Each of the wrench dogs 256 includes an arm portion 
258 that extends downwardly through the slots 252. The 
lower end of each dog 256 is formed into a wrench lug 
260. The lugs 260 are sized and arranged to be disposed 
in the flats 118 or 120 of the pipe section 76. 
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The drive member 250 is provided interiorly with the 

mating threads arranged to mate with the threads 74 on 
the upper end of the drill pipe section 76. Also, the drive 
member 250 has a downwardly facing surface 262 on the 
lower end thereof arranged to engage the shoulder 80 on 
the drill pipe section 76. 
To hold the wrench dogs 256 in engagement with the 

pipe section 76, a chuck 264 having a rectangular open 
ing therein is slideably disposed on the drive member 250. 
By comparing the chuck 264 with the chuck 82, it can be 
appreciated that the only distinction therebetween lies in 
the provision of angularly extending slots 266 in the in 
terior of the chuck 264 adjacent the wrench dogs 256. 
The slots 266 are provided to reduce the vertical move 
ment necessary in the chuck member 264 to permit the 
wrench dogs 256 to move to the fully disengaged position 
as illustrated in FIG. 15. 
A spring 268 carried by the drive member 250 is lo 

cated between each of the wrench dogs 256 and the drive 
member 250 in the slots 252. As can be seen in FIG. 15, 
the springs 268 are arranged to return to an arcuate con 
figuration biasing the wrench dogs 256 outwardly into 
the slots 266 when the chuck 264 has been raised. 
As illustrated in FIG. 13, the initial engagement be 

tween the shoulder 80 on the pipe section 76 and the sur 
face 262 on the drive member 250 has been previously 
broken as described in connection with the previous em 
bodiment. The chuck 264 is disposed in the lower posi 
tion holding the wrench dogs 256 in the flats 118. As can 
be clearly seen in FIG. 14, the lugs 260 on the wrench 
dogs 256 are configured so that they entirely fill the rec 
tangular space between the flats 118 and the interior of 
the chuck 264. With this arrangement, the torque trans 
mitted through the drive member 250 to the pipe section 
76 to break the threads between the pipe section 76 and 
the subjacent pipe section 76 is transmitted from the 
chuck 264 to the pipe section 76 through the wrench dogs 
256. As previously described, the load on the lugs 260 is 
essentially a compressive load since the lugs are con 
pletely contained within the chuck 264. 
When it is desired to release the wrench dogs 256 from 

engagement with the pipe section 76, the chuck 264 is 
raised to the position shown in FIG. 15. The springs 268 
return to their arcuate configuration, biasing the wrench 
dogs 256 outwardly and away from the flats 118 on the 
pipe section 76. With the wrench dogs 256 in the position 
shown, power can be transmitted through the rotary mem 
ber 50 to unscrew the mating threads 74 between the 
rotary drive member 250 and the pipe section 76. 
As can be appreciated from the foregoing and from 

viewing FIGS. 13, 14 and 15, the wrenching arrangement 
shown therein is fully automatic in that it does not re 
quire the manual application of the wrench 122 as was 
true with the previously described embodiment. Also, the 
lifting force applied to the pipe string when raising the 
pipe section 76 to a position wherein the mating threads 
between the pipe sections 76 and the subjacent pipe sec 
tion 76 can be disconnected is provided by the wrench 
dogs 256 through the engagement of the lugs 260 with 
the pipe sections 76. Depending on the length of the arm 
portions 258, the lifting force may also be provided by 
the partially disconnected mating threads 74 between the 
rotary drive member 250 and the pipe sections 76. Thus, 
there is provided an additional safety factor during the 
lifting of the pipe string from the bore. 

Embodiment of FIG. 16 
FIGS. 16, 17 and 18 illustrate another embodiment of 

wrenching means that can be utilized to apply torque to 
the pipe sections in the drilling machine 20. As shown 
therein, a cylindrical rotary drive member 300 is con 
nected with the drive mechanism 62 and with the ratchet 
gear 70. 
The drive member 300 has female threads formed there 

in adapted to engage the threads on the drill pipe section 
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76 and has a plurality of circumferentially spaced slots 
302 formed in and extending through the lower end 
thereof. The slots 302 are sized and arranged to receive 
a plurality of wrench dogs 304 that are each pivotally 
connected with the drive member 300 by a pivot pin 306. 
The wrench dogs 304 include an arm portion 308 termi 
nating at its lower end in a lug portion 310. As shown 
more clearly in FIG. 17, the lug portions 310 have mitered 
ends so that they completely fill the space between the flats 
118 on the pipe section 76 and the interior of a chuck 312. 
The chuck 312 has a circular opening extending there- . 

through and is slideably disposed on the cylindrical ro 
tary drive member 300. An angularly extending slot 314 
is formed in the chuck 312 adjacent each of the arm por 
tions 308 of the wrench dogs 304 to reduce the vertical 
movement of the chuck 312 that is necessary to permit 
the wrench dogs 304 to move to the disengaged posi 
tion illustrated in FIG. 18. 
As shown in FIG. 16, the wrench dogs 304 are secure 

Iy held in the position engaging the flats 118 of pipe 
section 76 when the chuck 32 is in the lower position 
on the drive member. To be certain that the wrench dogs 
304 will completely disengage the pipe section 76 as the 
chuck 312 is moved upwardly, a flexible member 316, such 
as a wire cable or strong cord, is attached to the lower 
end of each arm portion 308 and to the exterior of the 
chuck 312. As may be clearly seen in FIG. 16, the flexi 
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ble member 316 does not interfere with the movement 
of the wrench dogs 304 into the flats 118 when the chuck 
312 is in the lower position. The member 316 is placed in 
tension, as shown in FIG. 18, when the chuck 312 is 
raised so that the wrench dogs 304 are positively moved 
outwardly into the slots 314 formed in the chuck 312 and 
out of engagement with the pipe section 76. 

In the wrenching arrangement illustrated in FIG. 16, 
as well as the arrangement illustrated in FIG. 13, the lift 
ing force applied to the pipe sections 76 can be carried 
by the engagement of the wrench dogs 304 which engage 
the pipe section 76. Since it is not necessary to have en 
gagement between the mating threads 74 to provide the 
lifting foree, the mating threads 74 between the rotary 
member and pipe section can be completely loosened. 
With the threads completely disengaged, the wrench dogs 
304 can be more easily aligned with and inserted into 
the flats 118. 

It will also be noted in the embodiment of FIG. 16 
that the circular exterior of the drive member 300 and 
the circular interior of the chuck 312 will not permit 
torque to be transmitted therethrough. Torque, in the 
Wrenching arrangement of FIG. 16, is transmitted from 
the rotary drive member 300 directly through the wrench 
dogs 304 to the flats 118 of the pipe section 76. The 
chuck 312 serves to prevent deflection of the wrench 
dogs 304 outwardly out of engagement with the pipe 
section 76. 

The wrenching arrangement of FIG. 16 has the advan 
tages of being fully automatic, that is, nothing, such as 
the application of the wrench 122 must be applied manual 
ly; the mating threads 74 can be completely unscrewed 
since the lifting force is applied through the wrench dogs 
304, thereby permitting the wrench dogs 304 to be more 
easily aligned with the flats 118; and, the positive en 
gagement of the wrench dogs 304 with the pipe sections 
76 and the flats 118 avoids the exertion of tensile forces 
on the threads, whereby the wrenching arrangement has 
a longer and more maintenance-free life. 

It will be understood that the embodiments described 
in detail hereinbefore are presented by way of example 
only and that many changes and modifications can be 
made thereto without departing from the spirit of the 
invention or from the scope of the annexed claims. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. Apparatus for unscrewing selected threaded connec 
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tions between sections of pipe and the like wherein each 
pipe section has flats on the exterior thereof, said ap 
paratus comprising: 

rotating means engageable with one of the pipe sec 
tions for rotating the pipe, said rotating means in 
cluding a chuck member slidingly mounted thereon, 
said chuck member having an opening extending co 
axially therethrough with respect to the axis of said 
pipe; 

moving means for displacing said rotating means and 
pipe along the axis of said pipe; 

wrench means adapted to be positioned in the flats and 
sized to be received within said opening in engage 
ment with said chuck member; 

chuck actuating means for moving said chuck member 
into engagement with said wrench means holding 
said wrench means in said flats connecting said one 
pipe section and rotating means for common rota 
tion; and, 

slip means movable into holding engagement with the 
flats on said one pipe section, whereby the rotating 
means is rotated to break the connection between 
said one pipe section and the rotating means, and 
said slip means being movable into holding engage 
ment with the flats on the subjacent pipe section 
upon movement of said pipe sections by said moving 
means, whereby rotation of the rotating means ro 
tates said one pipe section engaged by the wrench 
means and unthreads the connection between the pipe 
sections. 

2. The apparatus of claim 1 wherein said wrench means 
includes: 

a pair of generally L-shaped members having first and 
Second mating end portions, said wrench means being 
of generally rectangular configuration when said L 
shaped members are placed in mating relationship; 

connecting means joining said first and second mating 
end portions, at least one of said connecting means 
being releasable whereby said wrench means can 
be opened for positioning on the flats and closed 
when placed thereon. 

3. The apparatus of claim 2 wherein one of said con 
necting means includes a hinge pin pivotally connecting 
one of said first and second mating end portions. 

4. The apparatus of claim 2 wherein the releasable 
connecting means joins said second mating end portion 
and includes: 
a plunger reciprocally positioned in one end portion 

of said second mating end portion; 
resilient means biasing said plunger relatively toward 

the other end portion of said second mating end por 
tion; and, 

said other end portion having a recess therein for re 
ceiving said plunger to releasably connect said sec 
ond mating end portion together. 

5. The apparatus of claim 1 wherein said wrench 
means includes a plurality of wrench dogs pivotally 
mounted on and rotatable with said rotating means and 
receivable in the opening in said chuck member, said dogs 
having a lug portion engageable with the flats on the pipe 
Section in response to movement of said chuck member 
relatively toward the pipe section. 

6. The apparatus of claim 5 and also including biasing 
means engaging said wrench dogs to move said dogs out 
of engagement with the flats when said chuck member is 
moved relatively away from the pipe section. 

7. The apparatus of claim 5 wherein said chuck mem 
ber includes a substantially flat surface in said opening 
adjacent each said wrench dog and each said wrench dog 
includes a mating substantially flat surface, said surfaces 
being in mating engagement when said chuck member is 
moved relatively toward the pipe section to lock said rotat 
ing means, pipe section and chuck member together for 
common rotation. 

8. The apparatus of claim 5 wherein: 
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the opening in said chuck member is substantially circu 

lar in cross-section; 
said rotating means has a slot for each said wrench 
dog extending substantially parallel to the axis of 
the pipe; and, 

each said wrench dog includes 
an arm portion extending from said lug portion, 

each said arm portion being pivotally connected 
with said rotating means and located in a re 
spective one of said slots, whereby said rotating 
means and pipe section are connected for com 
mon rotation, and 

each lug portion has a surface engageable with 
the chuck member, whereby said dogs are held 
in engagement with the flats on the pipe section 
when the chuck member is moved relatively 
toward the pipe section. 

9. The apparatus of claim 1 and also including torque 
applying means engageable with said rotating means to 
apply additional torque therethrough to aid in disconnect 
ing said threaded connections. 

10. The apparatus of claim 9 wherein said torque ap 
plying means includes: 
a ratchet gear mounted for rotation with said rotating 

means; 
a ratchet dog pivotally mounted on said moving means 

and engageable with said ratchet gear; 
resilient means biasing said ratchet dog toward a posi 

tion wherein said ratchet dog engages said ratchet 
gear; and, 

force applying means on said moving means operably 
connected with said ratchet dog for moving said 
ratchet dog into engagement with Said ratchet gear 
to apply torque to said rotating means in a direction 
to unscrew the threaded connections. 

11. The apparatus of claim 10 and also including a . 
cam member mounted on said moving means, said cam 
member being engageable with said ratchet dog to move 
said ratchet dog out of engagement with said ratchet gear. 

12. The apparatus of claim 11 wherein said force ap 
plying means comprises a double-acting hydraulic cylinder 
and piston assembly. 

13. The apparatus of claim 1 and also including pipe 
handling means for engaging said one pipe section after 
the connection between said one pipe section and said 
subjacent pipe section has been unthreaded permitting 
relative rotation between rotating means and said one 
pipe section disengaging the engagement therebetween. 

14. The apparatus of claim 13 wherein said pipe han 
dling means includes: 

a frame movable between a position adjacent and paral 
lel to the axis of said pipe sections and a position 
relatively remote therefrom; 

means for moving said frame; and, 
pipe gripping means carried by said frame, said gripping 
means being engageable with said one pipe to hold 
said one pipe section against rotation. 

15. The apparatus of claim 14 wherein said pipe grip 
ping means includes: 

a first set of gripping members pivotally mounted on 
said frame; 

a second set of gripping members pivotally mounted on 
said frame in spaced relation to said first set of 
gripping members; and, 

actuating means for each set of gripping members ar 
ranged to move said gripping members into and out 
of engagement with said one pipe section. 

16. In rotary drilling apparatus including moving means 
for raising and lowering elongated, threadedly connected 
pipe sections into and out of a well bore and the like, each 
of the sections having flats on the exterior thereof and 
rotating means engageable with the pipe sections for ro 
tating the pipe sections, the improvement comprising: 

a chuck member carried by the rotating means, said 
chuck member being rotatable therewith and slid 
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able thereon along the axis of the pipe sections, said 
chuck member having a generally rectangular open 
ing extending coaxially therethrough relative to the 
axis of the pipe sections; 

a wrench member adapted to be removably located in 
said flats and sized to be received within said rec 
tangular opening for engagement with said chuck 
member; 

chuck actuating means for moving said chuck member 
into engagement with said wrench member when said 
wrench member is located in said flats connecting 
the pipe section, wrench member and rotating means 
for common rotation; and, 

slip means movable into holding engagement with the 
flats on one pipe section, whereby the rotating means 
is rotated to break the connection between said one 
pipe section and the rotating means, and said slip 
means being movable into holding engagement with 
the flats on the subjacent pipe section when said pipe 
sections are raised, whereby rotation of the rotating 
means rotates the pipe section engaged by the wrench 
member and unthreads the connection between the 
pipe sections. 

17. The apparatus of claim 16 and also including: 
torque applying means including 

a ratchet gear mounted for rotation with said ro 
tating means; 

a ratchet dog pivotally mounted on said moving 
means and engageable with said ratchet gear; 

resilient means biasing said ratchet dog toward a 
position wherein said ratchet dog engages said 
ratchet gear; 

force applying means on said moving means oper 
ably connected with said ratchet dog for mov 
ing said ratchet dog into engagement with said 
ratchet gear to apply torque on said rotating 
means in a direction to unscrew the threaded 
connections; and 

a cam member mounted on said moving means, 
said cam member being engageable with said 
ratchet dog to move said ratchet dog out of en 
gagement with said ratchet gear; and, 

pipe handling means including 
a frame movable between a position adjacent and 
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parallel to the axis of said pipe sections and a 
position relatively remote therefrom, 

means for moving said frame, and 
pipe gripping means carried by said frame, said 

gripping means being engageable with said one 
pipe section to hold said one pipe section against 
rotation. 

18. The apparatus of claim 17 wherein said wrench member comprises: 
a pair of generally L-shaped members having first and 
second mating end portions, said wrench member, 
when said L-shaped members are placed in mat 
ing relationship, having a generally rectangular 
configuration; 

hinge means pivotally connecting said first mating end 
portion; and, 

latch means releasably connecting said second mating 
end portion, whereby said wrench member can be 
opened for positioning on the flats and latched closed 
when placed therein, said latch means including 

a plunger reciprocally positioned in one said end 
portion of said second mating end portion, 

resilient means biasing said plunger relatively to 
ward the other end portion of said second mat 
ing end portion, and 

said other end portion having a recess therein for 
receiving said plunger to releasably latch said 
second mating end portion together. 
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