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Claim '

1. A mechanism for locking a pipe in a drill string for rotation with the

saver sub of a drill unit, the end of the pipe threaded to the saver sub,
comprising: *

a slideable outer collar mounted on the saver sub for movement
between a first position and a second position, the saver sub having a flat
formed thereot. the outer collar having a lug formed thereon engaging the
flat on the saver sub, at least a portion of the lug continumisl:y engaging the
flat on the saver sub as the slideable outer collar is moved between the first

. positior arid the second position, the end of the pipe having a flat thereon,

 rotation with the saver sub. .

the lug of the slideable outer collar engagmg the flat on the pipe when the
slideable outer collar is moved to the se&ond position to secure the pipe for °
3. A method for securing & pipe for rotation with the saver sub of a drill
ahit, the end of the pipe threaded to the saver sub, comprising the steps of:
moving 4 slideable outer collar between a first position and a second

. position. the outer collar fm*mg at least a portion of one lug continuously
éﬂgﬁgeﬂi on aLt feast one Efat on tﬁe sasfer sub for rotation therewith in both
h&vmig at 1east one ﬂat* the lug on the
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COMPLETE SPECIFICATION
STANDARD PATENT
.. Invention Title:

Drill pipe breakout device

The following statement is a full description of this invention including the best method
of performing it known to us:-
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TECHNICAL FIELD OF THE INVENTION
This invention relates to drilling equipment,
fspecifically horizontal boring equipment and in particular
to the removal of drill pipe from a drill string.
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BACKGROUND OF THE INVENTION
In drilling, it is comimon to €xtend the length of the

drill string as the drill proceeds by adding individual
threaded drill pipe sections to the drill string. The

5 drilling action of the bit at the end of the drill string

' is usually accomplished by rotating the entire drill

string in one direction continuocusly. The rotation is
induced by a drilling unit at the surface which rotates an
output shaft threaded to the last section of pipe in the

10 ' drili string. Typically, the direction of rotation of the
output shaft drill is the same direction that makes up the
eseces : threaded connections between the individual sections of
e pipe and the rotition of the output shaft is therefore
$ae efficiently transferred to the drill pipe at the cutting
“vee:15 face. | )
AN When the pipe is to be removed from the drill string
after the drilling is completed, the output shaft must be
I operated in a reverse direction to unthread the individual
ety pipe from the drill string. However, in the absence of
20 external forces, it is difficult to coéntrol which of the
';i} many threaded connections will be the first broken by this
e reverse rotation.
v To avoid this problem, particularly in the field of
Tedee horizontal drilling, it is typical to provide a drill unit
Teess'2s which has a mechanism to move the output shaft along the
machine at least the length of a section of the drill
pipe. To unthread the uppéer most section of pipe from the
drill string, the ocutput shaft is retracted so that the
uppermost section of pipe is contained within the drill
30 unit. The end of the next lower pipe is prevented from
rotating with & wrench or similar locking method attached
to the drill unit. fThe output shaft is then rotated in
the'ravatéé'ef'ﬁnthreading~éiréctiﬁn while an additional
person assists the breaking effort with a handheld pipe
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wrench. This method is relatively fast, but requires two
people. Therefore, a need exists for improved mechanism -
to assist in breaking out the sections of pipe once the
drilling has been completed. ‘

"One such device is disclosed in U.S. Patent No.
5,267,621 issued on December 7, 1993 and assigned to the
common assignee of the present application.
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Summary of the Invention

A first aspect of the invention is a mechanism for locking a pipe in a
drill string for rotation with the saver sub of a drill unit, the end of the pipe
threaded to the saver sub, comprising: '

a slideable outer collar mounted on the saver sub for movement
between a first position and a second position, the saver sub having a flat
formed thereon, the outer collar having a lug formed thereon engaging the
flat on the saver sub, at least a portion of the lug continuously engaging the
flat on the saver sub as the slideable outer collar is moved between the first
position and the second position, the end of the pipe having a flat thereon,
the lug of the slideable outer collar engaging the flat on the pipe when the
slideable outer collar is moved to the second position to secure the pipe for
rotation with the saver sub.

A second aspect of the invention is a method for securing a pipe for

rotation with the saver sub of a drill unit, the end of the pipe threaded to the

saver sub, comprising the steps of:

moving a slideable outer eollar between a first position and & second
position, the outer collar having at least a portion of one lug continuously
engaged on at least one flat on the saver sub for rotation therewith in both

the first and second positions, the pipe having at least one flat, the lug on the
slideable outer collar moving into engagement with the flat on the pipe in the

second position to secure the pipe for rotation with the saver sub.

In one embodiment, a mechanism is provided for securing the output
shaft of the drill unit to a pipe in a drill string for rotation with the output
shaft. An end of the pipe is threaded te the output shaft of the drill unit
through a replaceable saver sub securely attached to the output shaft. The
end of the pipe also has a pair of opposed flats. The mechanism includes a
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slideable collar mounted on the saver sub for sliding motion between a first
position spaced fromn the end of the pipe and a second position extending
over the end of the pipe. As the outer collar moves from the first position to
the second position, the outer collar engages the opposed flats on the end of
the pipe to secure the pipe for rotation with the output shaft. The saver sub
has opposed flats which extend along its length while the slideable collar has
opposed lugs which engage the flats through the entire range of motion of the
slideable outer collar between the first and second positions to ensure the
slideable collar always rotates with the saver sub. - »

Brief Description of the Drawings

For a more complete understanding of the present invention, and the
advantages thereof, reference is now made to the following description taken
in conjunction with the accompanying drawings, in which:

Figure 1 is a side view in cross section of a mechanism forming a first
embodiment of the present invention;

Figure 2 is a side view of a drill pipe illustrating the flats thereon;

Figure 3 is a end view of the slideable collar forming a portion of an
embodiment of the preseut invention;

Figuré 4 is a top view of the slideable collar;

Figure 5 is a top view of the saver sub showing the flats of the saver
sub in plan view; and

Figure 6 is a side view of the saver sub showing the flats of the saver

sub in a side view.
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DETAILED DESCRIPTION

With reference now to the drawings, wherein like
reference numerals degignate like or similar parts
throughout the several views, a mechanism 10 is
illustrated which can be used on the saver sub 16 of a
drill unit to assist in removal of the uppermost section
of the drill pipe 14 in a drill string. '

As noted previously, a drill unit will have a
mechanism; not shown, to rotate an output shaft. The

" saver sub 16 is attached to the output shaft for rotation

with it. The saver sub is replaceable, and if it wears,

only the saver sub needs to be replaced rather than

repairing the whole drill unit. The drill wnit rotates
the pipe 14 for drilling through the output shaft and
saver sub 16. The drill motor is reversible so that the
saver sub 16 can be rotated in a first direction for
drilling and making up the threads of the various sections
of pipe and in the reverse direction to break out or
unthread the threaded connections in the drill pipe.

The saver sub 16 is mounted on a mechanism within the
drill unit which allows the saver sub 16 to be moved along
the drill urit along the axis of the drill string to
advance the drill string in a manner well known in the
industry. As the drilling is ongoing, the saver sub will
rotate in the drilling direction to rotate the drilling
bit at the drilling face and the drill unit will advance
the drill string into the hole as the drilling continues.

After the drilling has been completed, each
individual section of pipe must be removed from the drill
string as the drill string is witldrawn from the borehole.
In the present invention, the saver sub 16 is moved to the
position within the drill unit so that the wrench mounted
on the drill unit can be secured to the upper end of the
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next section of drill pipe in the drill string to which
pipe 14 is secured.

As seen in FIGURES 5 and 6, the saver sub 16 has a
pair of opposed flats 18 which extend from the front end
20 of the saver sub along a portion of its length. The
flats are formed 180° apart from each other on opposite
éides of the axis of rotation 22. The threaded portion 23
of saver sub 16 receives and threads to the pipe 14.

A slidable collar 24, seen in FIGURES 1, 3 and 4, has-
a through bore 26 permitting the collar to be slid over
the front end of the saver sub 16. Inwardly facing lugs
28 on the collar 24 extend from the bore and engage or
slide along the flats 18 on the saver sub. The width of
the lugs 28 is slightly more than the width of the flats
18, permitting thé slidable collar 24 to slide along the
saver sub 16 yet rotate with the saver sub.

The drill pipe 14, as seen in FIGURES 1 and 2, can be
seen to include opposed flats 30 formed at threaded end
32. Xhen the slidable collar 24 is in the disengaged
position, as seen in the upper portion of FIGURE 1, the
slidable collar 24 is completely out of contact with the
drill pipe 14, permitting the drill pipe to be threaded
into or threaded out of the saver sub 16. When the
slidable collar 24 is moved into the engaged position, as
shown in the lower part of FIGURE 1, a portion of the lugs
28 slide over and engage the flats 30 on the drill pipe
14. Another portion of the lugs 28 remain in engagement
with flats 18 on the saver sub 16. The slidable collar 24
therefore locks the saver sub 16 to the drill pipe 14 for
joint rotation independent of the threaded connection
between threads 32 and 23. When engaged, the drill pipe
14 is forced to rotate with the saver sub and the slidable
collar.
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A shift device, not shown, can engage the annular
rings 34 and 36 on the slidable collar 24 to move the
slidable collar between the disengaged and engaged ‘
positions. In operation, the drive unit is operated to
move the pipe 14 into a position within the drill unit
such that a wrench attached to the drill unit can be
placed over the flats at the upper end of the pipe
adjacent pipe 14. This will prevent the rotation of any
part of the drill string other than pipe 14 itself
relative to the drill unit. The saver sub 16 is rotated
to break the connection between the drill pipe 14 and the
saver sub 16 (but not unthread it completely). This
threaded connection will almost always break first rather
than the connection,beéween pipe 14 and the adjoining
pipe. The mechanism 10 is then extended into the locking
position by moving the collar 24 in the direction toward
the pipe 14 into the engaged position. It should be noted
that a slight rotation of the saver sub may be required to
align the lugs 28 with the flats 30. When this is

accomplished, the mechanist 10 has locked the drill pipe

14 for rotation with the saver sub 16. The saver sub 16
is then rotated to break the connection between the drill
pipe 14 and the adjoéining drill pipe in the drill string
and unthread drill pipe 14 entirely from the adjacent
drill pipe. After unthreading this connection, slidable
collar 24 is slid to the disengaged position, allowing the
urithreading of the -joint between the saver sub 16 and the
drill pipe 14 to permit the drill pipe to be removed to
storage. It should be noted that various methods may be
employed to move the slidable collar 24 from the
disengaged position teo the engaged position and back.
Further, while two lugs 28, flats 18 and flats 30 are
shown to provide a bettér force balance, only one of each
is necessary to perform the desired operation.
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The use of flats at the upper end of each of the
sections of drill pipe provides a positive lock between
the mechanism 10 and the sections of pipe and eliminates
scarring or marring on the drill pipe and insures that
there will be no slippage once the mechanism and the drill
pipe are engaged. Previous mechanisms, which use jaws,
chucks or other clamping devices on round pipe, cause
marking on the pipe and occasionally slip.

While one embodiment of the present invention has
been illustrated in the drawings, and described in the
foregoing detailed description, it will be understood that
the invention is not limited to the embodiment disclosed,
but is capable of numerous rearrangements, modifications
and substitutions of parts and elements without departing
from the spirit of the inventien.

¥ 5 9

A - = AT & N . - 3

= s - - . $5%, . -

T N U N

Y ey 3 L e ¥ gF B L, e o T
Ph gt IR S ERE D g ¥ CE g - T

B Iy - P SR 20 g -§« é_« beee = F 7 L] .

e S ol e ; P S = L -

o Ve :«}{vﬂb&v m? Mki&; A?;C e, %TJ 2 %'(:é%?» %,%L&.r_» » 5 . )
-(,ﬁ,‘;\ %ygﬁ Z é‘ﬁ- @1 2 5@’}& E"" = 3&3-&‘% -.:,@q %\f@« “("isj‘%‘ g e S
o S TR g, ﬁ%%&%ﬁ%éw LSS U Wt R L ST



10

15

20 -

2% -

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

Ch

1. A mechanism for locking r pipe in a drill string for rotation with the

" saver sub of a drill unit, the end of the pipe threaded to the saver sub,

comprising: _
a slideable outer collar mounted on the saver sub for movement
between a first position and a second ‘position, the saver sub having a flat
forroed thereon, the outer collar having a lug formed thereon engaging the
flat on the saver sub, at least a portion of the lg continuously engaging the
flat on the saver sub as the slideable outer collar is moved between the first
position and the second position, the end of the pipe havinga flat thereon,
the lug of the slideable outer collar engaging the flat on the pips when the
slideable outer collar is moved to the second posmon to secure the pipe f01
rotation with the saver suh. : -
2. The nmiechanism of Claim 1, wherein the shdeable oute1 collar has A,
opposed lugs, and the saver sub has opposed flats, each of the lugs being
engaged on one of the flats, the plpe having opposed ﬂats to. receive the lugs
in the second posxtlon

3. A method for securing a pipe for rotation with the saver sub ofa dnll

umt the end of the pipe threaded to the saver sub, compnsmg the steps of:
movmg a slideable outer collar between a first p051tlen and a second

posmon, the outer collar having at least a ‘Pottion of one lug contmuously

engaged on at least one flaton the saver sub for rotation therewith in both

the first and second positions, the pipe havmg at least one flat, ";the hlg on the -
slideable outer colleu moving into engagement with the flat on the prpe 1n the

second position to secure the pipe for rotatlon with the saver- sub .
4‘L The methed of Clatrn 3 further compmslng the step of“movmg the euter




CELw o _ 11 e L
) . 5, Amechamsm for lockmg a pipe in 4 a drill string for mtatlon thh the
saver sub of a drill unit, the end of the pipe threaded to the saver sub
substantlally as. hereinbefore described and w1th reference to the
ac:companymg drawings. ”
5 6 A method for securing & plpe for rotatlon with the saver sub of a drill
" unit, the end of the pipe threaded to the saver : sub substantially as.
hereinbefore descnbed and w1th reference to the accompanying drawings.
Dated this seventeenth day of August 1998
-  THE CHARLES MACHINE WORKS,
| o |
’ | Patent Attorneys for the Applicant:
| ' B RICE & GO
:nvu: ) - »
':: |
:‘ ‘,.2 \ {

" y"‘%'V"..€~ i

%,\3




-
erened
] L]

Ld
.

'ttceelo

(21 3)
&

s
LA
&%

shEt
£ €e
£

A mechan;sm (10) is disc165ed<fof“seéﬁriﬁg?a‘drill,
p;pe (14) to a saver sub (16) for Jolnt rotatlon. A
slidable collar (24) is prov1ded Wthh has a palr of
opposed,lugs (28) whlch sllde ‘on cppesed flats (18) on the
saver sub to 1nsure that the slldable collar rotates with
the saver sub at all times. The drlll pipe '(14) has a
pair of opposed flats (30) which are engaged by a porgloh

of the lugs (28) when the Slldabl
into the engaged p051t10n to 1nsure rotatlon of the drlll

3

pipe with the saver sub.
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