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ABSTRACT: A drill stem section having breakout wrench 
receiving depressions or flats formed on its outer surface sub 
stantially immediately axially inwardly of an end located 
threaded tool joint component. A reversible rotary drivehead 
including a threaded tool joint component connectable to the 
stem section tool joint component and a breakout wrench in 
cluding a jaw wrench on the drivehead and a torque trans 
mitting insert element insertable between the breakout 
wrench receiving depressions or flats on the drill stem section 
and the jaws of the jaw wrench. Means for holding the stem 
section second from the drivehead during reverse rotation of 
the drivehead and first stem section through the insert ele 
ent. 
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BREAKOUT APPARATUSFOR ASECTIONALDRILL 

CROSS-REFERENCESTORELATED APPLICATIONS 
This is a division of my copending application ser. No. 

658,674, filed Aug. 7, 1967, now U.S. Pat. No. 3,463,247 and 
entitled "Drill Stem Breakout Apparatus." . . . 

BACKGROUND OF THE INVENTION 
1. Field of the Invention. : ' ', " . . 
This invention relates to sectional drill stems or shafts com 

prising plural pipe sections joined by threaded pin and box 
type tool joints. More particularly, it relates to apparatus for 
rotatively coupling the drill stem to the drivehead at a time 15 
when the threaded tool joint between the two is loose, so that 
the drivehead can be rotated in reverse to in turn rotate the 
drill pipe threaded to it, without unscrewing the tool joint . 
between such drivehead and the pipe. It also relates to a 
breakout technique in which such apparatus is used to loosen 20 
the tightly set up threaded tooljoints. 

2. Description of the Prior Art 
The most commonly used method of pulling the drill stem 

involves the use of tongs and manually applied power 
mechanisms to breakout tightly set up threaded tool joints, 25 
Manipulation of such tongs and power mechanisms requires. 
hard manual work, and in addition they make the breakout 
operation both hazardousand time consuming. 

Alexander, U.S. Pat No. 3,239,016 proposes a breakout 
method and apparatus in which tongs and manually applied 30 
power mechanisms are not used. Instead, the pipe sections are: 
specially constructed to include a squareheaded extension at 
the pin end of the section and a square socket of complemen 
tary shape at the box end of the section. In use, the portion of 
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drivehead wrench and the recesses or flats carried by the drill 
pipe. 
According to the breakout technique of the present inven 

tion, the portion of the drill stem connected to the upper sec 
tion is held against both rotational and axial movement. This 
may be done by anchoring it to a wrench table situated rela 
tively close to the entrance to the drill hole, by means of a hor 
seshoe wrench or the like engaging holding wrench surface 
depressions formed in side areas of the drill pipe at a location 
axially inwardly of, and preferably immediately adjacent to, 
the turning wrench receiving recesses or flats. The drivehead 
is then reversed to randomly loosen one or the other of the 
two tool joints at the opposite ends of the first section of drill 
pipe. If the tooljoint at the drivehead end of the first section of 
pipe is first to loosen, then the turning wrench carried by the 
drivehead is coupled to the turning wrench receiving recesses 
or flats, and the drivehead is rotated in reverse to first loosen 
and then decouple the other tool joint. The first section is then 
removed and the drivehead is lowered or raised, depending 
upon the direction of drilling, in order to place its tool joint 
component in position to be loosely coupled to the tool joint 
component of the second section. A new tool joint is then 
loosely made up between the drivehead and the second sec 
tion and the holding wrench is removed from the second sec 
tion. Then the drivehead is moved axially with the axial forces 
being carried by the threads of the loosely made up tool joint 
until the holding wrench receiving surface depressions of the 
third section are at the holding wrench table and the second 
sectionisin-position for removal. . . . 
Also according to the breakout technique of the present in 

vention, if the tool joint at the end of the first section opposite 
from the drivehead is the first to be loosened, then with such 
jointloosely made up, so that the threads thereof can carry the the distidisposed below the uppertostection is secuted oftportified intensitinidiotic 

against both rotary and axial movement and the drivehead is 
reversed to cause a randomloosening of either the upperor 
lower threaded tool joints of the upper section of drill pipe.If 
the lower joint loosens first, the upper section of pipe is 

drivehead and the uppersection of pipe attached thereto are: 
raised until the squarehead of the extension is engaged in the 
square socket of the second section. Then, the drivehead is 
again reversed to cause first a loosening and then a complete 
decoupling of the tool joint at the upper end of the upper sec 
tion. If the upper tool joint is the first to loosen; the drivehead: 
is reversed until the threads of such joint are:entirely disen 
gaged, and then-the-drivehead is moved-axially upwardly to 
place the square head of an axial extension of the drivehead 
inside the square socket at the upper-end of the uppersection 
of drill pipe. Then, the drive head is reversed to first loosen. 
and then entirely disengage the threads of the lower tooljoint: 
Thornburg, U.S. Pat. No. 2,972,388 and Foran, U.S. Pat. 

No. 3,291,225 disclose drilling machines which includeaux 
iliary wrench mechanisms actuatable to directly gripportions 
of the drill pipe. . . . . 

sUMMARY OF THE INVENTION 

55: 

drivehead is moved toward the drill hole until the holding 
wrench receiving means of the first section is in a position to 
be engaged and held by the holding wrench at the wrench ta 

rotated until the threads are:completely decoupled. Then, the 40 ble. Then, the drivehead is rotated in reverse until the tool 
joint between it and the upper section has been loosened. The 
joint is loosened but not decoupled, so that the threads can 
carry the weight of the drill pipe. Then, the holding wrench is 
removed and the drivehead is moved axially away from the 

45 drill hole so; as to return the first section to a position for 
removal. The holding wrench is refitted to the second section, 
and then the first section, which now has a loosely coupled 
joint at eachofits ends, is easily unthreaded and removed. 

Another aspect of the invention is the provision of a length. 
50 or section of drill pipe. that comprises a major part having 

identical tool joints at its two ends, and a relatively short 
minor part having identical tool joints at its two ends. The tool 
joints of one of the parts are threaded boxes and the tool joints 
on the other part are complementary threaded pins. Initially: 
the minor partisthreadably connected by either one of its tool 
joints to either one of the tooljoints of the major part; so as to 
provide a length of drill pipe-with a threaded-pinationeend 
thereof and a threaded box at the opposite end-thereof. Then, 

The drillpipe of the present invention comprises a threaded so when suchpin and box have become won to a point that one 
pin atone end, a threaded box at the other end; and externally 
reached auxiliary torque: transfer means at one end, only, 
located axially inwardly of the tool joint component at such: 
end. 

In preferred form the auxiliary torque transfer meanscom- 65 cording to the invention, the minor part comprises a pair of 
prises diametrically opposed recesses or wrench flats formed: 
on the drill pipe axially inwardly of the threaded pin. The.. 
drivehead includes a threaded box and auxiliary torque trans 
ferring means in the form of a turning-wrench which extends: 
axially outwardly beyond-the-box, and is positionable radially 70 boxes at its two ends. 
outwardly of the recesses or flats on the drill pipe when the 
threaded pin of the drill pipe is at least partially in the 
threaded box of the drivehead. Wrench "jaws," which may be: 
in the form of removable metal bars or blocks, are: snuggly. 

or both of them: should be replaced, the two-parts are: 
separated where originally joined and are rejoined-by-mating 
the wornpin with the worn box, so as to provide the length of 
drill pipe with a new pin and a new box at its two ends: Ac 

substantially identical wrench receiving means, which are: 
ally spaced and symmetrically-arranged between the two 
joints for the minor part. In preferred form the minor part has 
threaded pins at its two ends and the major part has threaded 
These and other inherent objects, features, advantages and 

characteristics of the present invention will be apparent from 
the following description of typical and therefor-nonlimitive 
embodiments of the invention, as described below in conjunc 

fittable in spaces formed between inner surfaceportions of the 75tion with the accompanyingillustration. 
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BRIEF DESCRIPTION OF THE DRAWING 

In the drawing like element designations refer to like parts, 
and: 

FIG. 1 is a small scale front elevational view of a traveling 
head-type drilling machine and a sectional drill stem, both of 
which embody features of the present invention; 

FIG. 2 is an enlarged scale perspective view of one of the 
sections of drill pipe that make up the drill stem, shown par 
tially in section to better illustrate the construction thereof; 

FIG. 3 is a fragmentary perspective view of an upper section 
of drill pipe interconnected between the drive head and a 
second length of drill pipe, showing wrench completion blocks 
in position between the wrench forming extensions of the 
drivehead and the turning wrench receiving recesses of the 
upper length drill pipe, and showing the second length of drill 
pipe anchored to a table by a horseshoe wrench, with the 
drivehead being in partial section to better illustrate the con 
struction thereof; 

FIG. 4 is a view partially in section and partially in elevation 
of the components of FIG. 3, but minus the horseshoe wrench 
and showing tight engagement of the threads at both the upper 
and the lower tool joints; 

FIG. 5 is a view similar to FIG. 4, but showing the horseshoe 
wrench holding the second section, the upper threaded joint 
decoupled, and the turning wrench completion blocks spaced 
radially outwardly from their recesses in the upper section of 
drill pipe; 

FIG. 6 is a view similar to FIGS. 4 and 5, but showing a loose 
engagement of the threaded joint at the upper end of the 
upper section of drill pipe, the turning wrench completion 
blocks in place, and the threaded joint at the lower end of such 
upper length of pipe decoupled; 

FIG. 7 is a view similar to FIGS. 4-6, but typifying a situa 
tion wherein on reverse rotation of the drivehead, for random 
breaking of the threaded joints, the lower threaded joint 
breaks first, and showing said lower joint decoupled; 

FIG. 8 is a view similar to FIGS. 4-7, but showing the 
upper length of drill pipe lowered to a position adjacent the 
wrench table, with the horseshoe wrench engaging the holding 
wrench surface depressions of such upper length of drill pipe, 
and showing the drivehead being ready for use to loose the 
upper threaded joint; 

FIG. 9 is a cross-sectional view taken through the upper 
length of drill pipe at the holding wrench receiving surface 
depressions, substantially along line 9-9 of FIG.7; 

FIG. 10 is a cross-sectional view taken substantially along 
line 10-10 of FIG. 6, and showing the cross-sectional configu 
ration of the drill pipe in the region of the turning wrench 
receiving surface depressions, and showing the turning wrench 
completion blocks in their position of use; and 

FIG. 11 is a view partially in section and partially in side 
elevation of a modified form of drill pipe, characterized by a 
minor part, or sub, of symmetrical construction which is 
relocatable in position from one end of a longer major part to 
the opposite end of the major part, to provide new tool joints 
at the ends of the pipe sections. 

DETAILED DESCRIPTION OF THE LLUSTRATED 
EMBODIMENTS 

Referring to FIG. 1, the drilling machine 10 is shown to 
comprise a base portion 12 which may be firmly anchored to a 
concrete pad 14 which is in turn anchored to the ground 16. 
Base portion 12 is shown supporting guide column means 18 
for a traveling drive or drill head assembly. The drivehead as 
sembly includes a carriage 20 having guide sleeves 22 at each 
of its ends which surroundingly engage the guide column 
means 18. Hydraulic cylinder column means or the like (not 
shown) are provided for moving the carriage 20, and a 
drivehead 24 carried thereby, up-and-down along the guide 
column means 18. Carriage 20 also carries motor and gearing 
means, indicated generally at 25, for rotating the drivehead 
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4. 
24. The motor and gearing are adapted to rotate the drivehead 
24 in either direction at the selection of the operator. Base 
portion 12 also supports a holding wrench table 28, the func 
tion of which will hereinafter be described in greater detail. 
The drivehead 24 includes an upper neck portion 30 by 

which it is attached to the motor and transmission means 26. It 
also includes an internal collar 32 (FIGS. 3-8) which is inter 
nally threaded to provide a box-type tool joint component. 
The sleeve 32 is surrounded by a husky annular portion of the 
head 24, and is supported within said annular portion for 
limited axial movement by means of a plurality of circum 
ferentially arranged, axially extending splines 34, or the like. 
The splines 34 hold the sleeve 32 against rotation relative to 
the head 24, but as previously mentioned, permit a limited 
amount of axial movement of the sleeve 32 within the head 24. 
Head 24 further includes an axial extension which in the illus 
trated embodiment is of two parts 36, 38 occupying diametri 
cally opposed positions on the head 24, and each extending 
axially outwardly from the axial station of the sleeve 32 and 
the tool joint component carried thereby. As will hereinafter 
be described in greater detail, the two portions 36, 38 of the 
extension are positionable generally radially outwardly of spe 
cially constructed portions of the drill pipe. As shown by FIG. 
10, in the illustrated embodiment the two portions 36, 38 of 
the drivehead extension are provided with diametrically op 
posed, flat, parallel surfaces 40, 42, which will hereinafter be 
termed "wrench' surfaces. 
The drill stem S is of sectional construction. Each section or 

component is a length of pipe, and more accurately a length of 
"drill pipe.' The drill stem S may consist of standard section 
44, such as illustrated in FIGS. 1-3, for example, or special 
sections (not shown) such as stabilizer sections, collars, subs, 
etc. 

According to the present invention, the standard sections 
44 comprise a threaded pin 46 at one end thereof and a 
threaded box 48 of complementary character at the opposite 
end thereof. The type of threads used on the pin 46 and in the 
box 48 may differ somewhat in construction depending on the 
magnitude of the torque forces which the made up tool joints 
must carry during normal drilling. 
As best shown by FIG. 2, the drill pipe is internally upset for 

a considerable distance axially inwardly of the pin 46, to pro 
vide a substantial wall thickness in that region. A first set of 
exterior surface depressions are formed on the drill pipe 44 at 
a location axially inwardly of, and substantially immediately 
adjacent, the pin 46. In the illustrated embodiment these sur 
face depressions are shown in the form of a plurality of arc-to 
chord cuts in the exterior wall of the upset portion. The pipe 
44 is shown to include a second set of surface depressions 52 
formed in the upset portion at a location spaced axially in 
wardly of, and substantially immediately adjacent the first set 
of depressions 50. In the illustrated embodiment the depres 
sions 50, 52 are shown to be identical in construction, but this 
arrangement is not absolutely necessary, as will hereinafter be 
explained in some detail. Except at the regions of the depres 
sions 50, 52, the drill pipe 44 has a generally round exterior 
shape. Radial flanges 54 are located between the pin 46 and 
the first set of surface depressions 50, and similar flanges 56 
are located between the first set of depressions 50 and the 
second set of depressions 52. 
According to the present invention, the first set of depres 

sions 50, which provide the drill pipe with a noncircular cross 
section at their location, are a part of auxiliary torque transfer 
means which also includes the drivehead extension36,38, and 
which is employed during the breakout operation. The second 
set of depressions 52, and the radial flanges 56, constitute a 
part of means for restraining or anchoring the drill pipe 
against both rotational and axial movement. 

In the illustrated embodiment the wrench surfaces 40, 42, 
carried by the axial extension 36, 38 of the drivehead 24, are 
spaced apart a distance that is greater than the outside diame 
ter of the drill pipe in the region of the flanges 54. Thus, they 
offer no interference to easy passage of the pin 46 into or out 



5 
from the box formed: in sleeve 32. When it is desired to turn 
the drill pipe by means of the wrench defined by the drivehead 
extension 36,38, the flat and parallel bottom or chord sur 
faces of a diametrically opposed pair of the surface depres 
sions 50 are set in para'elism with the wrench surfaces 40, 42 
carried by the extension 36, 38. Then, a pair of wrench 
completion blocks 58 are slid sideways into the little nooks 
defined on the sides by the surfaces 50 or 42 and 50, and on 
top and bottom by the flanges 54, 56. As clearly shown by 
FIG. 10, these blocks 58 are sized to snuggly fit within such "- 
nooks." In the illustrated embodiment the drivehead exten 
sion 36, 38 and the wrench completion blocks 58 together 
form a radially adjustable wrench means, operable as an aux 
iliary torque transfer means between the drivehead and the 
drill stem S. 
The wrench table 28, which is located in close proximity to 

the entrance 60 to the drill hole DH (FIG. 1), includes an 
opening or slot 62 through which the drill stem Spasses. The 
table 28 includes a square sided (for example) box 64 adapted 
to snuggly fit the outside dimensions of a holding wrench 66. 
As shown by FIG.3, the holding wrench 66 may be of the hor 
seshoe wrench type, composed of a pair of laterally spaced, 
parallel tines. 68, interconnected by a stemportion 70 which 
may be equipped with handle means, 72. The horseshoe 
wrench 66 is in the nature of an open ended wrench, and the 
open area between the tines 68 and outwardly of the stem 70 
is sized to snuggly receive the drill pipe at the surface depres 
sions 52. The horseshoe wrench 66 is restrained against rota 
tion by the square sided box 64, and it in turn holds the drill 
pipe and prevents it from rotating relative to the table 28. In a 
down drilling operation gravity prevents upward axial move 
ment of the drill pipe, and the overlapping engagement of the 
radial flanges 56 with the holding wrench times 68 prevent 
downward axial movement of the drill pipe. 

FIG. 11 discloses a modified form of drill pipe 44' embody 
ing features of the present invention. It comprises a major part 
74 and a minor part or sub 76. In this form the major part 74 is 
formed to include identical threaded boxes at each of its two 
ends, and the minor part 76 is formed to include identical 
threaded pins 46 at each of its two ends. Initially the minor 
part 76 is threadably connected by either one of its tool joints 
to either one of the tool joints of the major part 74, so as to 
provide the drill pipe section 44 with a threaded pin at one 
end thereof and a threaded box of complementary character 
at the opposite end thereof. Then, when the threads of such 
pin and box have become worn to a point that one or both of 
them should be replaced, the two parts 74, 76 are separated 
where originally joined and are rejoined by mating the worn 
pin and the worn box. This ineffect provides the drill pipe sec 
tion 44' with a new pin and a new box at its two ends. This is 
because during the first life of the pipe section 44 the mated 
inner pin and inner box are always together and do not en 
counter the type of wear that the end located pin and box ex 
perience, through repetitious coupling and decoupling of 
them with other tool joint components. Besides plain wear the 
end place pin and box (particularly the pin) are subjected to 
thread damage, such as by an inadvertent bumping of them. 
against other pieces of drill pipe, the ground, or portions of the 
drilling machine proper. - 
A single section with damaged or substantially worn tool 

joints can have a serious damaging effect on the entire drill 
stem S and must be repaired or replaced. The reversible sub 
76 provides an easy and inexpensive way of repairing or 
rebuilding a drill pipe section, so as to prolong its useful life. 
Owing to this construction, it is also possible, following use of 
both sets of pins and boxes, to rework the ends of the major 
part 74 to provide it with a new box at each of its ends, and 
then use with it a new sub or minor part 76. This is a very 
economical manner of remanufacturing the drill pipe section 
44', because the sub-76 is relatively economically manufac 
tured, and it is a relatively easy operation to form new boxes at 
the ends of the major part 74. 

3. 
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6 
The wrench receiving depressions 50, 52, and the cooperat. 

ing radial flanges 54, 56 are all formed on the sub 76. In this 
situation it is necessary to make these parts identical, because 
when the sub 76 is reversed from its initial position at one end 
of the major part 74 to its drill pipe life-extending position at 
the opposite end of the part 74, the depressions which were 
once the turning wrench receiving recesses 50 become the 
holding wrench recesses 52, and the depressions which were 
originally the holding wrench recesses 52 become the turning 
wrench recesses 50. The radial flanges 54 are provided at each 
end of the sub 76. The radial flanges 56 are centered between 
the ends of the sub 76, and functions as the means for restrain 
ing the drill pipe against axial movement in the gravitational 
direction regardless of the end of major part 74 to which the 
minor part 76 is attached. As shown by FIG. 11, the sub 76 is 
of symmetrical construction end-to-end (the center of sym 
metry being a radial plane bisecting the flanges 56), 
The breakout technique of the present invention will now 

be described. 
Let it be assumed in the drilling operation depicted by FIG. 

1 that the carriage 20 and the drivehead 24 carried thereby 
are in the process of being moved upwardly along the guide 
columns 18, and the drill stem S is being withdrawn from the 
drill hole DH. When the upper or first section 44 is wholly 
above the wrench table 28, and the holding wrench receiving 
depressions 52 of the second section 44 are in position at the 
wrench table 28 to receive the holding wrench 66, axial move 
ment of the carriage 20 is stopped (FIG. 4). The holding 
wrench 66 is then inserted in place, within the square sided 
box 64, about the second pipe section at the region of the 
depressions 52, and below the radial flanges 56. The portion 
of the drill stern S below the first section 44 is then restrained 
or anchored against both rotational and downward axial or 
gravitational movement. 
The drivehead 24 is then reversed, i.e. rotated in a tool joint 

loosening direction, for the purpose of randomly loosening 
one of the tool joints at the opposite ends of the upper section 
44. FIG. 5 relates to the situation when the upper tool joint 
loosens first, and for the sake of clearer illustration shows the 
two upper joint components actually separated. FIG.7 depicts 
the lower tool joint having loosened first, and also shows the 
two joint components 46, 48 separated. 

Let is be assumed that the random loosening operation 
caused the upper joint to loosen first. The threads are 
preferably not totally separated, but rather are maintained 
loosely joined. The flat, and parallel chord surfaces of a 
diametrically opposed pair of the depressions 50 are oriented, 
by rotation of the drivehead 24 relative to the upper pipe sec 
tion 44, to substantially place them in parallelism with the 
drivehead wrench surfaces 40, 42. Then the wrench comple 
tion blocks 58 are slid into place. (FIG. 10) as previously 
described. After this has been done the drivehead is again, 
rotated in the thread loosening direction. The portion of the 
drill stem S below the uppersection 44 is still restrained by the 
holding wrench 66, and now the wrench completion blocks58. 
transmit torque from the drivehead to the upper section 44, 
resulting in a loosening of the threads at the lower tool joint. 
With the tool joints at both ends of the upper section now 
loosened, the upper section can be easily unscrewed and 
removed from the drill stem S. After this is done the drivehead 
24 is lowered and coupled to the next pipe section 44 by loose 
ly screwing together its box and the upstandingpin of the next 
section 44. The drivehead 24 is then raised, with the weight of 
the drill stem S being carried by the loosely engaged threads of 
the loosely made up tool joint, until such next section is ima. 
position for removal wholly above the holding wrench table 
28, and the holding wrench receiving depressions. 52 of the 
following section are at the holding wrench station of the table 
28. The wrench completion blocks, 58 are again inserted 
between the drive head surfaces 40, 42 and the surfaces. ofan. 
opposed pair of the turning wrench receiving depressions 50, 
and the drivehead 24 is operated as before to loosen the 
threaded tool joint which is now at the wrench table. This 
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latter stage is repeated with the subsequent sections until all 
sections of the drill stem S have been removed from the drill 
hole DH. 

If during the initial reversal of the drivehead 24, to cause a 
random loosening of he tool joints, the lower joint was the 
first to loosen, then an added stage must be added to the 
technique in order to effect loosening of the tool joint between 
the upper section and the drivehead 24. This stage involves 
maintaining the loosened lower tool joint components cou 
pled, so that their threads may carry the weight of the drill 
stem S, then removing the holding wrench 66, and then mov 
ing the drivehead 24, with drill stem S attached, downwardly 
until the holding wrench receiving depressions 52 of the upper 
section are at the holding wrench station at table 28. As shown 
by FIG. 8, the holding wrench 66 is then set in place and used 
to support the drill stem S and prevent its rotation. The 
drivehead 24 is then rotated in the joint loosening direction 
until the threaded tool joint between it and the upper pipe sec 
tion 44 is loosened. When this happens the joint components 
are maintained loosely coupled, again so that the threads can 
carry the weight of the drill stem S, and then the drivehead 24 
is raised to relocate the upper pipe section 44 in a proper posi 
tion for removal. The holding wrench 66 is reinstalled on the 
second pipe section 44 and the first section 44, now having 
both of its tool joints loosened, is easily unscrewed from the 
second section and from the drivehead 24, and then removed 
from the drill stem S. 

It is to be understood that the character of the auxiliary 
torque transfer means, the turning wrench receiving depres 
sions and the holding wrench receiving depressions may vary 
from what is illustrated and described. For example, it may be 
desirable to make the axial extension of the drivehead 24 an 
nular in shape and provide it with a radially extending bore or 
passageway that is alignable with a radially extending bore or 
passageway formed through the drill pipe in the region thereof 
immediately axially inwardly of the tool joint component and 
radially inwardly of the drivehead extension. In this situation a 
rod or large pin may constitute the wrench completion ele 
ment and be inserted through the aligned bores. In some in 
stallations it might be desirable to use a cross pin for anchor 
ing the drill pipe to the wrench table 28. In the illustrated em 
bodiment the wrench completion blocks 58 in effect serve as 
"keys," i.e. they "key" the drivehead to the drill pipe. In other 
installations it may be desirable to use "keying" elements of a 
different shape or character. Although the drivehead 24 is 
shown and has been described as including a threaded box 
type of tool joint component, in some installations it might be 
desirable to provide it with a pin type of tool joint component, 
in which case the box ends of the pipe sections would be 
directed toward the drivehead, rather than the pin ends as is il 
lustrated. Also, it is to be understood that the present inven 
tion is applicable to a drilling operation in which the drill sten 
Sextends generally upwardly from the drilling machine. 

I claim: 
1. Drilling apparatus comprising: 

5 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

8 
a sectional drill stem composed of a plurality of sections 
joined together by threaded box and pin tool joints, each 
said section having a threaded pin at one of its ends and a 
threaded box at its opposite end; 

a rotary drivehead including a threaded tool joint com 
ponent connectable to the drill stem tool joint com 
ponents which face the drivehead; 

means for moving the drivehead axially both towards and 
away from the ground being drilled; and 

breakout apparatus for forcibly loosening the threaded con 
nection between a given first drill stem section connected 
to the drivehead and the drill stem section second from 
the drivehead, said apparatus comprising side located 
wrench element engaging means on said first stem sec 
tion, adjacent the end thereof connected to the 
drivehead, breakout wrench jaw means on said drivehead 
having wrench surface means which in use at least is 
spaced radially outwardly from the wrench element en 
gaging means on said first stem section, a torque transfer 
ring wrench insert element sized to snugly fill the radial 
space between said wrench surface of the breakout 
wrench jaw means and the wrench element engaging 
means on the first stem section, means for holding the 
second stem section and restraining it against both rota 
tional and axial movement, and means for rotating said 
breakout wrench jaw means in a joint loosening direction, 
resulting in a joint loosening rotational torque being 
transferred from the breakout wrench jaw means to the 
first stem section through the torque transferring wrench 
insert element and a loosening of the threaded joint 
between the first and second stem sections. 

2. Drilling apparatus according to claim 1, wherein said 
breakout wrench jaw means generally surrounds the tool joint 
component of said drivehead and said tool joint component is 
movable axially with the first stem section while such first 
stem section is being rotated in the joint loosening direction 
for unscrewing it from the held second stem section. 

3. Drilling apparatus according to claim 1, wherein said 
breakout wrench jaw means generally surrounds the tool joint 
component of said drivehead and each is axially movable rela 
tive to the other. 

4. Drilling apparatus according to claim 1, wherein the 
wrench element engaging means on the first stem section is a 
substantially flat surface, the wrench surface of the breakout 
wrench jaw means is also a substantially flat surface, and said 
insert element has a thickness dimension substantially equal to 
the radial distance between said surfaces and it has substan 
tially flat inner and outer surfaces. 

5. Drilling apparatus according to claim 4, wherein said 
breakout wrench jaw means generally surrounds the tool joint 
component of said drivehead and said tool joint component is 
movable axially with the first stem section while such first 
stem section is being rotated in the joint loosening direction 
for unscrewing it from the held second stem section. 
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