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This invention relates to well drilling apparatus

and more especially is directed to roller drill bits.
" In prior art roller bit constructions difficulty
has been encountered in obtaining adequate
strength in the smaller sizes because the limited
dimensions of the device restrict the sizes and
load.capacities of the supports, shafts, bearings
and cutters. !

Bits having a single roller cutter have been
developed and various means have been provided
for feeding drilling fluid from the drill stem
through the drill bit and into the well bore, but
all of these improvements have failed to attain
the effectiveness desired.

In many instances the manner of feeding the
drilling fluid into the well bore tends to erode
the bottom of the hole especially in soft forma-
tion and causes the bit to deviate laterally re-
sulting in 8 crooked bore.

An object of this invention is to provide &
roller bit construction which will avoid the prior
art disadvantages.

Another object of this invention is to provide
a roller bit having a single cutter and constructed
to feed drilling fluid directly to the cutter and
into the hole drilled in a novel manner.

A further object of this invention is to provide
a drill bit having passages for supplying drilling
fluid to the cutting element thereof and into the
bore of the hole drilled which avoids erosion of
the bottom of the bore and any tendency for lat-
eral deviation of the bit.

With these and other objects in view which
will appear more fully hereinafter, the invention
resides in the parts and combinations described
in the following specification and illustrated in
the drawing.

In the drawing:

" Pig. 1 is an elevational view of a drill bit con-
structed to embody the features of the present
invention.

Fig. 2 is a longitudinal sectional view of the bit -

shown in Fig. 1 illustrating the same in a well
bore. )

Fig. 3 is a botom view of the drill bit Hllustrated
in the preceding flgures.

It has been found that a roller drill bit con-

structed with a single roller cutter can be con-

structed for use in drilling wells of comparatively
small bore and still employ a relatively large
cutter, shaft and bearin, which will impart great
strength and durability to the structure.

The present invention utilizes such type of
construction. As shown in the drawing the drill

bit comprises a hollow body | having two legs 55
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2 and 3 depending therefrom. Leg 2 is of light
solid construction and is of a shorter length than
the leg 8. On the other hand leg 3 is rather
massive and extends downwardly beyond leg 2.
In addition leg 3 has its lower end portion pro-
jecting radially inwardly to the axis of rotation
of the bit body and is provided with an aper-
ture 4 to receive the lower end of the inclined
roller cutter shaft 5. The other end of shaft 5
may be integral with the lower end of leg 2.

_ At this point it should be noted that the cutter
body is formed of two or more portions, one por-
tion carrying the leg 2, and another portion car-
rying the leg 3, the portions being welded or
otherwise joined together along the line 6. Such

"a construction enables the bit to be more easily

and economically made and assembled. In as-
sembling the portions together the roller cutter
7 may be mounted on the shaft 5 and the lower
end of said shaft may be inserted in the opening
4 and welded therein when the portions of the bit
body are joined together.

With the roller cutter shaft 5 supported as il-
lustrated, a substantially conical roller cutter 1
may be rotatably mounted thereon with its large
end adjacent the leg 2 and its small end adjacent
the lower end of the leg 3. A roller cuiter so
mounted will effectively cut into the formation
at the bottom of the well bore without undue
wear on the teeth of the cutter.

In order that the drill bit as a whole may be
caused to rotate about its true axis and not gyrate
within the well hole, two reamer cutters 8 and 9
are provided. These reamer cutters are mount-
ed for rotation on substantially vertical axes dis-
posed on each side of leg 3.

As g matter of fact, the reamer cutters 8 and
9 are supported for rotation by upper and lower
lateral extensions 10 and I on each side of the
leg 3. With this construction the two reamer
cutters 8 and 9 and the cutter 7 are arranged
in s substantially triangular formation so that
there will be a three-point bearing contact
between the reamer cutters and the cutter
1 and the wall of the well bore. It will be found
that by spacing the reamers and cutter approxi-
mately 120° apart the cutter will be properly po-
sitioned in cutting relation to the bottom of the
well bore.

The inner portion of the hollow bit ‘body |
is provided with & tapered threaded part 12
adapted to receive the lower end of the drill
stem, .
Careful consideration has been given the rout-
ing of drilling fluid through the bit of the pres-
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ent invention and in this connection it will be
noted that leg 3 has a passageway (3 formed

therein which communicates with the chamber

{4 provided in the bore of the bit body. Passage-
way {3 extends downwardly and outwardly
through the leg 3 and communicates with a slot-
like recess 15 formed in the outer surface of the
leg 3 and extending substantially in an axial di-
rection. Closing the outer portion of the slot
i85 is a deflection shield 18 which. is welded to
the leg 8 and extends downwardly toward the
bottom thereof. It will be noted that the lower
end of the slot (5 is left open to provide a dis-
charge orifice 1T for the drilling fluld which is
supplied through the drill stem into the cham-
ber 14 and from which it is passed through the
passageway {8 downwardly into the duct formed
by the slot (5 having its lateral opening closed
by the shield 16. It will be noted that the bot-
tom of the slot 1§ is deflected inwardly at its
lower portion as indicated by reference character
I8 and that the lower end of the shield 16 is bent
inwardly as indicated by reference character 19,
This will tend to direct the drilling fluid dis-
charged from the orifice 7 radially inwardly to-
ward the roller cutter 7. :

By bending the lower end of the shield (9 in
the proper direction the stream of drilling fluid
may be deflected to either precede or follow the
roller cutter T in its passage around the bottom
of the hole which is being drilled, or may be
aimed directly at the cutter 1.

In addition to the flow of drilling fluid through .

the leg 3 and down into the well hole, the pres-
ent invention also provides for the playing of a
stream of drilling fluid onto the teeth of the cut-
ter T in order to clean the same. For this pur-
pose the lower end of the chamber {4 is provided

with a discharge opening 20 into which is fitted.

"a nozzle 21. The size of the orifice 20 and the
nozzle 21 is such as to cause a stream of rela-
tively high velocity ‘to be discharged onto the
teeth of the cutter when out of engagement with
the formation into which the well is being drilled.

It will be noted from the drawing that the
cross section of the passageway 13 is much larger
than that of the orifice 20 and this provides for
the major portion of the drilling fluid flowing
through the passageway 18 and out through the
duct formed by the slot 15. The discharge of the

major portion of the fluld through the orifice 17
at the lower end of slot 15 confines the circula-
tion between the end of the drill bit-and the bot-
tom of the well hole and deflects the return flow

around the cutter 7 and along the reamer cutters -

8 and 9.

One of the principal features of the drilling
fluid flow in the present invention is that the
large fluid opening formed by the orifice {71 at
the lower end of the slot 15 permits & large vol-
ume of flow of drilling fluid to pass through sa‘d
orifice at a comparatively low velocity into the
bottom of the well hole. It is more desirable to
~ have a large volume of flow carrying away the
formation as fast as it is cut rather than to have

2 small volume high velocity flow which will have -

a severe jetting action on the bottom of the hole
which may wash out a softer formation and cause
the bit to be deflected laterally resulting in the
boring of a crooked hole.

‘From the foregoing description it will be ap-
- preclated that the present invention provides a
drill bit in which the roller cutters are disposed
In the most useful manner and in which drilling

" fluld is supplied so as to effectively wash away the

formation cut by the roller cutters without any. |

Jetting action on the bottom of the hole,
Having described my invention, I claim:
& 1. A rotary roller drill bit comprising a hollow

body having two legs depending therefrom, one

of sald legs having a passageway therein in-

‘clined downwardly from the interior of the hol-

low body toward the outer portion of sald leg, a

0 rotary cutter supported for rotation between the
ends of said legs, said leg having the passageway
therein also having a recess formed in the outer
surface thereof, communicating with the pas-
sageway and extending axially of said leg,and a

13 shield welded to said recessed leg and closing the
~outer portion of said recess to convert said recess

- into & duct for the discharge of drilling fluid fed

" down through the hollow body and passageway.
20 2. A rotary roller drill bit comprising a hollow
=" body having two legs depending therefrom, one
. of said legs having a passageway therein in-
clined downwardly from the interior of the hol-
low body toward the outer portion of said leg, a

o5 Yotary cutter supported for rotation between the
-ends’of said legs, said leg having the passageway

. therein also having a recess formed In the outer

surface thereof, communicating with the pas-
sageway and extending axially of said leg, a shield

welded to sald recessed leg and closing the outer

portion of said recess to convert said recess into
& duct for the discharge of drilling fluid fed down

through the hollow body and passageway, and.

& nozzle communicating with the hollow body and

38 positioned above the cutter for discharging a
Jet of drilling fluid onto said cutter,

3. A rotary roller drill bit comprising a hollow

body having two legs depending therefrom, one -

of said legs having a passageway therein inclined
«© downwardly from the interior of the hollow body

toward the outer portion of sald leg, a rotary.

cutter supported for rotation between the ends
of said legs, said leg having the passageway
therein also having a recess formed in the outer
45, surface thereof, communicating with the pas-

sageway and extending axially of said leg, and a .

shield welded to said recessed leg and closing the
outer portion of said recess to convert said recess
into a duct for the discharge of drilling fluid fed
60 down through the hollow body and passageway,
the lower inner wall of said recess being curved

inwardly of the leg containing the same and the -
Jower end of said shield being curved Inwardly-
to direct the discharge of fluid from the duct _

65 toward said cutter. .

4. A rotary roller drill bit comprising a hollow
body having two legs depending therefrom, one
of said legs having a passageway therein inclined
downwardly from the interior of the hollow body

60 toward the outer portion of said leg, a rotary cut-

ter supported for rotation between the ends of

said legs, said leg having the passageway therein
also having a recess formed in the outer surface

thereof, communicating with the passageway and -

65 extending axially of said leg, a shield welded to
sald recessed leg and closing the outer portion
of sald recess to convert said recess Into a duct
for the discharge of drilling fluid fed down
through the hollow body and passageway, the

70 lower inner wall of said recess being curved in-

wardly of the leg containing the same and the
lower end of said shield being curved Inwardly to
direct the discharge of fluid from the duct to-
ward said cutter, and a nozzle communicating
78 with the hollow body and positioned above the
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cutter for discharging a jet of drilling fluid onto
said cutter.

5. A rotary roller drill bit comprising & hollow
body having two legs depending therefrom, one
of said legs having a passageway therein inclined
downwardly from the interior of the hollow body
toward the outer portion of said leg, a rotary
cutter supported for rotation between the ends
of sald legs, said leg having the passageway
therein also having a recess formed in the outer
surface thereof, communicating with the pas-
sageway and extending axially of said leg, a
shield welded to said recessed leg and closing
the outer portion of said recess to convert sald
recess into a duct for the discharge of drilling
fluid fed down through the hollow body and pas-
sageway, and a nozzle communicating with the
hollow body and positioned above the cutter for
discharging a jet of drilling fluid onto said cutter,
the cross section of the passageway and duct
being considerably greater than that of the noz-
zle whereby the greater portion of the drilling
fluid will be discharged through the duct.

8. A rotary roller drill bit comprising a hollow
body having two legs depending therefrom, one

10

3

of said legs having a passageway therein inclined
downwardly from the interior of the hollow body
toward the outer portion of said leg, & rotary
cutter supported for rotation between the ends
of said legs, said leg having the passageway
therein also having a recess formed in the outer
surface thereof, communicating with the pas-
sageway and extending axially of said leg, &
shield welded to said recessed leg and closing
the outer portion of said recess to convert said
recess into & duct for the discharge of drilling
fluid fed down through the hollow body and pas-
sageway, and & nozzle communicating with the
hollow body and positioned above the cutter for
discharging a jet of drilling fluid onto said cutter,
the cross section of the passageway and duct

- being considerably greater than that of the noz-

20

zle whereby the greater portion of the drilling
fluid will be discharged through the duct, and
the discharge orifice of said duct being large
enough to avold jet action of fluid discharged

"therefrom against the bottom of the bore in

which the drill is used.
JAMES C. FORTUNE.




