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WELL DRILLING BIT

AppHeation filed July 1, 1829. Serial No. 875,115.

This invention has to do with a well drill-
ing bit, and it is a general object of the in-
vention to provide an improved, practical
bit of the type that operates to make an an-

5 nular cut in the formation and then remove
the core or center left by the annular cut.

It is a general object of the present inven-
tion to provide a bit which will effectively
and economically drill a straight hole. The

10 annular cut made by the bit leaves a core.or
center which operates to hold the bit steady

and to keep it straight. ,

A further object of the invention is to pro-

" vide a bit of the drag or tooth type which
15 operates without becoming mudded up. -

Another object of the present invention is
to provide a bit in which the parts are con-
structed and related so that the bit can be
maintained in operating condition at mini-

20 mum expense, the wearing parts being in
small units”that can be easily renewed or

replaced. v

It is another object of the present inven-
tion to provide a bit of the type above men-

25 tioned in which the parts are arranged and
related so that the circulating fluid intro-
duced to the bit from the drill pipe operates
to effectively flush the cuttings from the bit
and to keep the cutting parts of the bit free
or clean of mud.

The various objects and features of the
invention will be best and more fully under-
stood from the following detailed descrip-

. tion of a typical form and application of the
35 invention, throughout which description ref-

30

erence is had to the accompanying drawings,

in which:
Fig. 1 is a side elevation of the bit pro-
. vided by the invention. Fig. 2 is a verti-
0
" the bit. Fig. 8 is a bottom end view of the
bit, being a view taken-as indicated by line
3—3 on
verse sectional view taken as indicated by
line 4—4 on Fig. 2, and Fig. 5 is a reduced
view similar to Fig. 2 illustrating the action

of the bit.
The bit provided by this invention is in-
tended primarily for use with the rotary
50 method of drilling and includes, generally,

46

cal longitudinal detailed sectional view of-

ig. 1. Fig. 4 is a detailed trans-

a body 10, a drill head 11 on the lower end
of the body 10, and a core cutter 12 within the

body.

The body 10 is an elongate tubular struc-
ture preferably formed of sections. In the &5
case illustrated the body 10 is formed of two
sections, an upper section A, and a lower sec-
tion B. The upper section A of the body is
adapted to be connected with the lower end
of a string of drill pipe. I have shown the 6o
section A provided at its upper end with a
tapered screw-threaded pin 18 to be connected
to a drill collar, or the like, carried by the
drill pipe. It is to be understood that in
practice the bit may be used in connection 65
with a reamer or other equipment in which
case the bit may be attached to the reamer

-and the reamer in turn attached to the driil

stem. The body section A has a central
longitudinal circulation opening 14 extend- 70
ing completely through it, as clearly shown
in Fig. 2 of the drawings. -

The body section B is attached to the
lower end of the section A to project or ex-
tend downwardly therefrom. In the pre- 75
ferred construction the sections of the body
are screw threaded together, for instance;
one of the sections is provided with a tapered
threaded part 15 adapted to fit a correspond-
ing socket 16 in the other section. In the 80
preferred form of the invention the outside
diameter of the lower section B is substan-
tially the same as that of the upper section
A, making the exterior of the body substan-
tially uniform in diameter from one end to-85
the other. . The body is preferably of sub-
stantially the same diameter as the drill -
collar, or the like, to which it attaches. The
wall of the lower section B is made compara-
tively thin so that the opening 17 through 90 -
the lower section B is comparatively large
in diameter. . ‘

The drill head 11 is detachably mounted on
the lower end of the body section B and is
designed to make an annular cut in the forma- 95
tion as the bit is operated. The head includes -

a ring 18 which is attached to the body section,
and a plurality of teeth 19 carried by the ring

to engage the formation. The ring 18 may

be attached to the lower end of the body sec- '¢¢
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tion B in any suitable manner, for instance, it
may be screw threaded to the body section in
the manner illustrated in the drawings.

The teeth 19 are mounted on or applied to
the lower end portion of the ring 18 to project
downwardly below the ring and radially in-
ward and also outward from the ring so that
they make an annular cut which will receive
the ring 18 and the body section B with sub-
stantial clearance. In accordance with the
invention the teeth 19 may be of various
shapes and may be attached to the ring in
various manners, for instance, they may be
integral with the ring or they may be formed
separate from the ring and suitably attached
thereto. In the form of the invention shown
notches 20 are provided in the lower end por-
tion of the ring 18 and the teeth 19 are set in
the notches. The teeth 19 may be made secure
in the notches by welding. The teeth 19 are

spaced apart around the ring 18, it being pre--

ferred to arrange the teeth symmetrically as
shown in the drawings. Inthe preferred con-
struction the lower end portions of the teeth
are notched so that the lower cutting edge is
stepped inwardly. Reaming blades 22 may
be provided on the head to ream the outer
wall of the cut made by the teeth 19. In the
case illustrated I have shown reaming blades
22 located diametrically opposite each other
on the exterior of the ring 18 immediately
above the teeth 19. It is a feature of the
invention to relate the ring 18, teeth 19 and
reaming cutters 22 so that they form a unit
or assembly which is compact and simple,
making it inexpensive and convenient to re-
new the cutting head or to replace the cutting
head to keep the bit in efficient operating con-
dition. With the construction that 1 have
provided, the assembly of ring 18, teeth 19,
and blades 22 is comparatively small and is of

- simple construction.

‘The core cutter 12 is located within the body
10, preferably in the upper end portion of the
body section B so that it operates to remove
the core left standing by the drill head 11.
The core cutter may include one or more
blades 25 positioned to engage and cut the
core. In accordance with the improved ar-
rangement provided by this invention, the
core cutter is in the nature of a small bit de-
tachably mounted in the body so that it can
be conveniently removed for purpose of repair
orreplacement. In the form of the invention
shown the core cutter is provided with a
tapered screw-threaded mounting pin 26
which screw threads into a socket 27 provided
in the lower end of the upper body section A.
The core cutter is thus mounted in the body,
that is, attached to the body section A so that
it projects downwardly into the body section
B. In the particular form of cutter illus-
trated there are two blades 25 arranged dia-
metrically opposite each other and extending
outwardly to the inner wall of the opening 17.
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The handling of circulation fluid is an im-
Eortant feature of the present invention, the
it being such as to handle the fluid so that
the cutting parts are kept clean and free of
mud so that they are always in condition
for operation. The circulation opening 14
through the upper body section A is suffi-
ciently large to freely handle the circulating
fluid delivered to the bit from the drill pipe.
A circulation opening 30 is provided in the
core cutter 12, the opening 80 being of reduced
diameter so that the circulating fluid passes
through it at high velocity and 1s discharged
downwardly onto the upper end of the core
to materially aid the core cutter in'destroying
the core. :

In the preferred arrangement, the opening
30 is centrally located in the core cutfer and
is arranged to discharge the circulating fluid
downwardly between the inner ends of the
blades 25. It will be obvious that the circu-
lating fluid will not only effectively remove
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any material left inward of the blades 25,

but will also materially aid the blades 25 in
removing the core. The fluid after discharg-
ing from the core cutter, circulates down-
wardly through the body sections B between
the wall of the opening 17 and the core stand-
ing in the body. The fluid discharges from
the lower end of the body 10 through the ring
18 and passes around the lower end of the
ring between the teeth 19 and then circulates
upwardly between the tool and the wall of
the bore.  The circulation of fluid around the
lower end of the ring 18 and between the
teeth 19 flushes the teeth so that they are kept
clean and in proper operating condition. The
manner in which the circulating fluid passes
through the bit is indicated by arrows in
Fig. 5. From examination of this figure it
will be obvious that the circulating fluid not
only operates to effectively remove the cut-
tings but also acts on the core to effectively
aid the core cutter and also effectively washes
the teeth, keeping them clean and free for
operation. In practice the core cutter is
preferably constructed so that it is short, that
18, so that the opening 30 is as short as pos-
sible in order that the flow of the circulating
fluid may be restricted only at one point and
then so that it will not choke. By having the
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restricted opening 80 comparatively short, -

it is always possible to lift the bit off bottom
and apply pressure to the circulating fluid to
establish circulation through the bit. Fur-
ther, in drilling any large portions of the
core that may be free in the lower body sec-
tion B.can be dislodged in a manner to be de-
stroyed by lifting the bit off bottom and
flushing the body out by means of circulation.

Having described only a typical, preferred
form of my invention, I do not wish to limit
myself to the specific details set forth, but
wish to reserve to myself any changes or vari-
ations that may appear to those skilled in the
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art or fall within the scopé of the following
claims. ’

Having described my invention, I claim:

1. A well drilling tool including, an upper
section having a longitudinal fluid passage, a
tubular cutter detachably mounted on and
projecting downwardly from the lower end
of the upper section, and a core cutter clos-
ing the upper end of the tubular cutter and
jo having a pin screw threaded into the lower

end of the fluid passage and having a dis-
charge fluid passage communicating with and
of less diameter than the said fluid passage
and discharging downwardly into the tubular

15 cutter. -
9. A well drilling tool including, an upper
section having a longitudinal fluid passage,

a tubular cutter detachably mounted on and

projecting downwardly from the lower end
s of the upper section, and an integral core cut-

ter including a pin screw threaded into the

lower end of the said fluid passage, and cut-

ting parts on the lower end of the core cutter

in the interior of the tubular cutter, the core
o5 cutter having a passage discharging down-
wardly from the said fluid passage into the in-
terior of the tubular cutter. .

3. A well drilling tool including, an upper
section having a longitudinal fluid passage,
a tubular cutter detachably mounted on and
projecting downwardly from the lower end
of the upper section, and an integral core
cutter including a pin screw threaded into
the lower-end of the said fluid passage, and
a» cutting parts on the lower end of the core

cutter in the interior of the tubular cutter,
the core cutter having a passage discharging
downwardly from the said fluid passage into
the interior of the tubular cutter and being

an of less diameter than the said fluid passage.
4. A well drilling tool including, an upper

section having a longitudinal fluid passage, a

" tubular cutter screw threaded onto the upper

-section and projecting downwardly there-
a» from, and an annular core cutter on the lower

end of the upper section within the tubular

cutter having cutting parts on its lower end
and having a pin screw threaded into the
lower end of the said fluid passage, there be-

s ing a fluid discharge opening in the core cut-
ter of less diameter than the said fluid pas-
sage for discharging fluid downwardly from
the said passage into the tubular cutter to aid
in destroying the formation.

5>  In witness that I claim the foregoing I
have hereunto subscribed my name this 18th
day of June, 1929. . ' :

JESSE C. WRIGHT.
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