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3 Claims.

This invention relates to drill bits of the rotat-
ing cutter type and more particularly to this type
of drill bit in which the rotating cutters enclose
the free ends of the cutter shafts. In patrticular
the invention comprehends a. drill bif which is
s0 constructed that at least a portion of a stream
of gaseous fluid pumped downwardly through the
drill stem, to which the bit is attached, is intro-
duced to the interior of the rotating cutters
whereby the cutter, shaft and bearings are lubri-
cated, cooled and the bearing is kept free from
foreign materials that would effect abrasion
shereof.

In the conventional rotary method of drilling
earth bores a flushing liguid, which frequently
is mud or chemical laden, is pumped downwardly
through the drill stem and thence through the
flushing ports in the bit attached to the lower
end of the drill stem. The flushing liquid im-
pinges upon the drill cutters, the bottom and the
sides of the bore being formed and then moves
ypwardly in the bore carrying the cuttings from
the bore. The flushing liquid also serves to cool
the parts of the bit and to lubriedté the bit bear-
ings.

Various difficulties are experienced in the use
of a flushing liquid in rotary drilling. Operations
are hampered from freezing when sub-freezing
temperatures exist. In some areas it is extremely
difficult to obtain water, or other liquid, in suffi-
cient quantity for efficient operations. Also, in
some activities, such as quarrying operations, the
presence of a liquid in the bore hole after drilling
is completed is extremely undesirable for subse-
quent operations.

The primary object of this invention is to obvi-
ate difficulties presently experienced in the rotary
method of drilling of earth bores and particu-
larly those difficulties above set forth. This ob-
jeet is accomplished by providing a roller cutter
type of drill bit in which a gaseous flushing fluid
is utilized and such fiuid serves to cool and lubri-
cate the cutters and bearings and to remove the
cuttings from the well bore.

Another object is the provision of a bit which
utilizes a gaseous flushing fluid and in which at
least a portion of such flushing fluid is conducted
to the interior of the cutters to effect lubrication
and cooling of the bearings and parts during its
flow outwardly along the bearing to the exterior
of the cutters.

A further object is to provide even distribution
of the flushing fluid to the cutter bearings.

The invention also comprehends the provision
of & bit having cutters which enclose the fres ends
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of the cutter shafts and in which a gaseous fluid,
admitted undér pressure to the intetriors of the
cutters moves unidirectionally toward the bases
of the ctitters.”

Tt is also ah object to provide a bit through
which & gaseous flushing fiuid flows in divided
paths, oné of which passes through the beating
structure, the entire stream of fluid after passing
through the bit sérving to remove cuttings from
the well bore.

The féregoing objects, together with other ob-
jeets; will be more fully apbarent from the follow-
ing déscription; eonsideéred in ¢onnection with the
accompanying drawings in which:

Fig. 1 is g fragmentatry elevational view, parily
in section, of a drill bit embodying the invention;

Fig. 2 is a sectionial view through the ball te-
taining pin or plug, the view being taken on line
2—2 in Fig. 1;

g, 3 is a sectional view threugh a imodified
form of ball retairing pin providing a passage
for cohducting the flushing fluid to the interior
of the rotating cutfer and bearing therefor;

Fig. 4 is an enlarged sectional detail showing
a modified stricture for preventing cloggmg of
the flushing fluid passageway.

In the drawings a well drill is shown generally
at 1, such drill comprising & head 2 having a
threaded pin 3 extending upwardly-for attach-
ment to the lower end of a drill string (net
shown).

The head 2 has a plurality of downwardly ex-
tenhditig legs 4 which terminate in downwardly
and inwardly inclined shafts 5 whereby there is
formed a recess 12 on the nether side of the bit
head. The shafts § are substantially cylindrical
but may be stepped toward their inner ends to
provide one or more bearing surfaces such as
the surface & on the pilot pin 7.

Suitable antifriction bearings are provided be-
tween the shaft' § and the cutter § rotatably
mounted on the shaft. . A suitable béaring strue-
ture is shown as coriprising an outhoard roller
bearing 9 engaging raceways or bearing surfaces
10, arid ({ on thé shaft and cutter respectively.

Inwdardly toward the free end of the shaft §
there is provided a ball type of antifriction bear-
ing I5 positionied in complemental raceways on
the shaft 5 angd in the cutter 8. This bearing
serves the dual function of assuming both radial
and axial loads upon the shaft 5 and hence serves
to retain the cutter upon the shaft. The balls of
the bearing are introduced to the raceways
through an opening 6 in the bit leg 4 and the
shaft 5. When the raceways have been -filled,
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whereby the bearing 15 is complete, a plug or pin
17 is inserted into the opening {6 and secured in
place as by the weld metal 18. It is to be noted
that the inner end of the pin 17 is contoured at
{9 to form a portion of the ball raceway in the
shaft 5.

The cutter 8 may be of any conventional con-
fisuration except that, as above mentioned, it is
desirable that it enclose the end of the shaft 5 so
that uniform conditions of fluid flow through the
drill are established and maintained.

The head 2 has a cavity or chamber 28 there-
in to receive gaseous drilling fluid pumped down-
wardly through the drill string to which the
drill is attached. To accomplish desired results,
a passage is provided to communicate between
the cavity 29 and the interior of roller cutter 8.
Such passage comprises a hore 23 extending from
the cavity 28 to the opening (5. Pin IT has its
upper surface contoured at 2§ to provide a con-
tinuation of the passage axially of the shaft b.
Preferably the contouring is deeper proximate
the mouths of the bore 25 since the flushing fluid
changes its direction of flow at this point.
Thence, the contouring tapers upwardly along
the pin so that the passage reaches its minimum
cross section at 27 as best seen in Fig. 2.

An alternate construction of the pin is shown
at {7’ in Fig. 3. In this construction there is
provided a groove 38 about the plug to underlie
the lower end of the bore 25. The transverse
passage 3{ in the bottom of the groove 3§ inter-
sects the axial bore 32 which terminates in the
arcuate end face or contour 18 on the pin which
forms a portion of the raceway for the bear-
ing 185.

In ordsr to assist in proper cooling of the cut-
ter 8, there is also provided a passage 33 in the
bit head leading from the cavity 28 to the recess
12 on the nether side of the bit head proximate
the cutter 8. It is to be understood that this
passage will be so located that the flushing fluid
may impinge directly upon the adjacent cutter
or that it may jet directly upon the botitom of
the well bore. The essential functions are the
provision of adequate cooling and the removal
of cutbings from within the well bore.

The passage leading to the periphery of the
shaft § is of relatively small cross section and it
is therefore desirable to assure that foreign
matter cannot enter and clog this passage. To
avoid such clogzing a small counterbore 34 is
provided in the upper end of the pin 3 to receive
an annular screen 85 secured in place in a suit-
able manner such as by peening the metal of
the bit head or by brazing or weld metal 36.

Tn some areas formation fluids may enter the
bore hole when drilling is suspended. In such
case particles may rise with the fluids through
passage 33 and thence enter the bore 25. The
same condition arises if the bit 1 is lowered
into a well bore containing a liquid. To avoid
this condition a modified structure may be pro-
vided as shown in Fig. 4. In this modification,
the mouth of the bore 2§ is provided in the side
wall 37 of the cavity 26. A cylindrical screen 38
is positioned within the cavity. This screen fits
closely within the cavity at its mouth and the
cpposite end abuts the bottom of the cavity to
which . it is secured as by weld or brazing metal
38. It is to be noted that this consiruction not
oniy prevents particles from entering and clog-
ging the bore 25 but also is so oriented that
the downward flow of flushing fluid, as indicated
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by the arrow 49, tends to dislodge any particles
which lodge upon and tend to clog the screen &3.

The operation of the drill bit embodying th
invention is believed apparent from the fore-
going description. By way of supplementation
and reiteration it will be assumed that the bit |
is secured to the lower end of a drill string. A&
gaseous fluid, preferably air, is supplied {o the
bit while the bit is rotated upon bottom and
sufficient weight is applied theretc to produce
efficient cutting action. The fuid enters the
cavity 28 whence it is discharged through divided
paths from the interior to the exterior of the
bit. One of such paths comprises the passages
33 while the other path comprises the bore 23
and the passage formed by the coniour 2§ on
the pin or plug {7 (Fig. 1) or the intersecting
bores 81 and 232 in the pin §7° (Fig. 3). The fluid
in the latter path is discharged into the cufter
at a point proximate the ball bearing {5 to cool
such bearing ang, as well, the inner end of the
shaft 5. This fluid moves unidirectionally with-
in the cutter 8§ toward the base of the cutter §
and during such movement the roller bearings
% and {5 are cooled.

It is to be noted that, as the bit rotates within
an earth bore, there is a tendency for disin-
tegrated material within the bore fo enter the
clearance space ab 13 between the base of the

cutter 8§ and the opposed shoulder on the bit
leg &. The unidirectional flow of the gaseous

flushing fluid within the cutter as above de~
seribed overcomes this tendency and hence pre-
vents abrasive material from entering the cui-
ter. Also the fushing fluid contains a small
amouns of moisture and/or lubricant in vapor
form whereby lubrication for the bearings is
provided. Some lubricant is inherently supplied
through the compressor supplying the flushing
fluid and this may be intentionally svpplementi-
ed, if desirved, although it has been fcund that
long life and efficient operation of a bit may be
nad when supplying compresssd air to the bit
in & velume that will provide such pressure con-

. disiens at the bit as will now be indicated.

Very satisfactory results can be obiained where
there is a drop in pressure of approximately 70
pounds per square inch between the interior and
the exterior of the bit. The veolume of gaseous
fluid thus supplied is adequate to mainiain the
kit in good operating condition and to remove the
cuttings from the bore hole. This specific figure
is of course given by way of illustration and not
by way of limitation of the invention which
broadly comuprehiends an earth boring drill in
which a gaseous flushing fluid is utilized to effect
adequate cooling of the bit, keep the bit clesn,
varticularly the hkearings thereof, and remove
cuttings from the well bore.

The invention claimed is:

1. In a well drill, & head having a vassageway
therethrough, a downwardly extending leg there-
on, an inwardly extending shaft on said lsg, s
reller cutter enclosing the inner end of said shaft
comlementary raceways on said shatt and in sa
cutter inwardly from the base of the culier, &
anti-friction bearings in said raceways, a b
extending longitudinally of the shaft to said com-
plemental raceways, said bearings bseing inseri-
ible through said bore, g plug insertible into said
bore to hold the bearings in the raceways, and
means forming g passage for flushing duid from
said passageway o and axially of said plug to
the interior of the cutter.

2. In a well drill, & head having an axially ex-
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tending passageway therethrough, a downwardly
extending leg thereon, a bore extending from said
passageway into said leg, an inwardly extending
shaft on said leg, a roller cutter enclosing the
inner end of said shaft, complementary raceways
on said shaft and in said cutter inwardly from
the base of the cutter, anti-friction bearings in
said raceways, an opening extending longitudi-
nally of the shaft and transecting said bore, and
a plug insertible into said opening, said plug hav-
ing a portion of its periphery contoured to form,
with the wall of the opening, a passage between
said bore and the surface of the shaft proximate
said bearings.

3. In a well drill, & head having an axially ex-
tending passageway therethrough, a downwardly
extending leg thereon, a bore extending from said
passageway into said leg, an inwardly extending
shaft on said leg, a roller cutter enclosing the
inner end of said shaft, complementary raceways
on said shaft and in said cutter inwardly from
the base of the cutter, anti-friction bearings in
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said raceways, an opening extending longitudi-
nally of the shaft and transecting said bore, and
a plug insertible into said opening, said plug
having intersecting axial and transverse bores,
there being a peripheral groove on the plug com-
municating with the transverse bore and with
said first mentioned bore when the plug is in-
serted within said opening thereby forming a
continuous passage from said passageway to the
periphery of the shaft proximate said bearings.
HENRY B. WOCDS.
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