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BIT BREAKOUT SYSTEM

FIELD OF THE INVENTION

This invention relates to apparatus and techniques
used in the drilling or boring of wells. More particu-
larly, this invention relates to apparatus and techniques
for connecting and disconnecting drill bits to and from
the lower end of a drill string.

BACKGROUND OF THE INVENTION

In conventional drilling or boring of wells a drill
string comprises a plurality of drill pipe sections cou-
pled together with a drill bit secured to the lower end of
the string. As additional drill pipe sections are to be
added to the length of the drill string, the uppermost
pipe section in the string is held stationary while the
additional section of drill pipe is rotated and threadably
secured to the uppermost section.

Typically this procedure involves the use of a rotary
table which is supported in a horizontal plane. The drill
pipe passes through an opening in the center of the
rotary table.

To uncouple the drill pipe sections a reverse proce-
dure is used. As the drill string is raised out of the bore
hole individual drill pipe sections are unthreaded and
removed. The drill bit is then detached from the lowest
drill pipe section.

In conventional drilling rigs used for wells deeper
than about 3000 feet the rotary table is very large. The
opening in the center of the rotary table is sufficiently
large that the drill bit on the lower end of the drill string
is able to pass through the opening.

However, in conventional truck-mounted drilling
rigs used for shallow wells (e.g., water wells or oil wells
less than about 3000 feet deep), the opening in the rotary
table is too small to allow the drill bit to pass through it.
Thus, it is necessary to attach or detach the drill bit to
or from the lower end of the drill string, respectively, at
a point below the rotary table. Normally in this situation
the drill bit must be attached, or detached, manually
using long pipe wrenches. This is very much labor-con-
suming and also potentially dangerous.

There have previously been proposed various tech-
niques and apparatus for connecting and disconnecting
drill pipe sections in the field. See, for example, U.S.
Pat. Nos. 3,239,016; 3,446,284; 3,463,247; 3,552,506;
3,554,298; 3,768,579; 4,057,887; 4,352,399; and
4,495,840. None of such apparatus, however, is suitable
for use with a small truck-mounted drilling rig where
the opening in the rotary table is smaller than the drill
bit.

Rotary tables and other related drilling apparatus are
described, for example, in U.S. Pat. Nos. 1,455,142;
1,506,583; 2,054,223; 2,719,025; 3,195,640; 3,739,434;
and 4,410,044. However, none of such patents describe
apparatus or techniques for safely attaching or detach-
ing, a drill bit to the lower end of a drill string in a small
truck- mounted drilling rig.

There has not heretofore been provided apparatus or
techniques for solving the problems noted above.

SUMMARY OF THE PRESENT INVENTION

In accordance with the present invention there are
provided apparatus and technique for safely, quickly,
and efficiently attaching, or detaching, a drill bit to the
lower end of a drill string in a truck-mounted drilling
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rig of the type in which the opening in the rotary table
is smaller than the drill bit.

In one embodiment the invention comprises an im-
provement for use in a drilling rig of the type having a
rotary table with an opening in it which is smaller than
the drill bit, wherein the improvement comprises:

(a) a breaker plate having front, rear, and side edges
and an irregularly-shaped (i.e. non-circular) central
opening therethrough;

(b) frame means adapted to support the breaker plate
below the rotary table; and

(c) a sub member having upper and lower ends;
wherein the lower end is adapted to be connected
to the drill bit and the upper end is adapted to be
connected to the drill string.

The breaker plate includes a slot extending between the
front edge and the central opening so that the plate can
be placed into the frame means even when the drill
string is being used. When the breaker plate is supported
at its edges in the frame, the drill string passes through
the central opening in the breaker plate.

When the drill string is raised the drill bit engages the
irregularly-shaped central opening in the breaker plate
and is rotationally secured. At the same time the sub
member engages the rotary table. Rotation of the sub
member by the rotary table will then cause the drill bit
to be unthreaded from, or threaded onto, the lower end
of the sub.

Similarly, the drill bit can be attached to the lower
end of a sub by setting the bit on the ground or other
support surface and rotating the sub enough relative to
the bit to initiate threaded attachment. Then the drill
string and sub are raised until the drill bit engages the
irregularly-shaped central opening in the breaker plate,
after which further rotation of the sub tightens the bit
onto the sub quickly and efficiently.

Several breaker plates, each having a different sized
irregularly-shaped central opening therein, may be used
in order to accommodate different sizes of drill bits.
Also, different sizes and styles of sub members may be
used, as desired.

Other advantages of the apparatus of this invention
will be apparent from the following detailed description
of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described in more detail hereinafter
with reference to the accompanying drawings, wherein
like reference characters refer to the same parts
throughout the several views and in which:

FIG. 1 is a perspective view, partially cut-away,
illustrating the system of the invention on a conven-
tional truck-mounted drilling rig;

FIG. 2 is a rear elevational view illustrating one em-
bodiment of the system;

FIG. 3 is a rear elevational view illustrating the man-
ner in which the system operates to loosen a drill bit
from the lower end of a sub member; and

FIG. 4is a top view of a breaker plate which is useful
in the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

In the drawings there is illustrated the bit breakout
system of the invention for use on the back of a drilling
rig 10 of the type mounted on a truck. The drilling rig
includes a conventional rotary table 12 supported in a
platform 14 on the drilling rig. The rotary table includes



