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(C. 255-303) 3 Clains, 

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 particular 
the invention comprehends a drill bit which is 
so constructed that at least a portion of a stream 
of gaseous fiuid 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 
thereof. 

In the conventional rotary method of drilling 
earth bores a flushing liquid, 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 in 
pinges upon the drill cutters, the bottom and the 
sides of the bore being formed and then moves 
Wpwardly in the bore carrying the cuttings from 
the bore. The flushing liquid also serves to cool 
the parts of the bit and to lubricate the bit bear 

gS. 
Warious difficulties are experienced in the use 

of a fiushing 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 Sufi 
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 
ject is accomplished by providing a roller cutter 
type of drill bit in which a gaseous flushing fluid 
is utilized and Such fillid serves to cool and lubris 
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 a bit having cutters which enclose the free ends 
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of the cutter shafts and in which a gaseous fluid, 
admitted under pressure to the interiors of the 
cutter's moves unidirectionally toward the bases 
of the cutters. 

It is also an object to provide a bit through 
Which a gaseous fishing fluid flows in divided 
paths, one of which passes through the bearing 
structure, the entire stream of fluid after passing 
through the bit serving to remove cuttings from 
the Well bore. 
The foregoing objects, together with other ob 

jects, will be more fully apparent from the follow 
ing description, considered in connection with the 
accompanying drawings in which: 

Fig. is a fragmentary elevational view, partly 
in section, of a drill bit embodying the invention; 

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

Fig. 3 is a Sectional view through a modified 
form of ball retaining pin providing a passage 
for conducting the flushing fluid to the interior 
of the rotating cutter and bearing therefor; 

Fig. 4 is an enlarged sectional detail showing 
a modified structure for preventing clogging of 
the fushing fluid passageway. 
In the drawings a well drill is shown generally 

at , such drill comprising a head 2 having a 
threaded pin 3 extending upwardly for attach 
ment to the lower end of a drill string (not 
shown). 
The head 2 has a plurality of downwardly ex 

tending legs 4 which terminate in downwardly 
and in Wardly inclined shafts 5 whereby there is 
formed a recess 2 on the nether side of the bit 
head. The shafts 5 are substantially cylindrical 
but may be stepped toward their inner ends to 
provide One or more bearing surfaces such as 
the surface 6 on the pilot pin 7. 

Suitable antifriction bearings are provided be 
tween the shaft 5 and the cutter 8 rotatably 
mounted on the shaft. A suitable bearing struc 
ture is shown as comprising an outboard roller 
bearing 9 engaging raceways or bearing surfaces 
0, and on the shaft and cutter respectively. 
Inwardly toward the free end of the shaft 5 

there is provided a ball type of antifiction bear. 
ing 5 positioned in complemental raceways on 
the shaft 5 and 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 filed, 



3,661,932 
3 

whereby the bearing 5 is complete, a plug or pin 
is inserted into the opening 6 and secured in 

place as by the Weld metal 8. It is to be noted 
that the inner end of the pin 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 

figuration 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 20 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 23 and the interior of roller cutter 8. 
Such passage comprises a bore 25 extending from 
the cavity 29 to the opening 6. Pin 7 has its 
upper Surface contoured at 25 to provide a con 
tinuation of the passage axially of the shaft 5. 
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 2 as best seen in Fig. 2. 
An alternate construction of the pin is shown 

at a' in Fig. 3. In this construction there is 
provided a groove 3 about the plug to underlie 
the lower end of the bore 25. The transverse 
paSSage 3 in the botton of the groove 38 inter 
sects the axial bore 32 which terminates in the 
arcuate end face or contour 9 on the pin which 
forms a portion of the raceway for the bear 
iig 5. 

In ords 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 2 to the receSS 
2 on the nether side of the bit head proximate 

the cutter 3. 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 iinay jet directly upon the bottom of 
the well bore. The essential functions are the 
provision of adequate cooling and the removal 
of cuttings from within the well bore. 
The passage leading to the periphery of the 

shaft 3 is of relatively small croSS Section and it 
is therefore desirable to a SSure that foreign 
matter cannot enter and clog this paSSage. To 
avoid such clogging a small counterbore 34 is 
provided in the upper end of the pin 3 to receive 
an annular screen 35 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. 

In some areas formation fluids may enter the 
bore hole when drilling is suspended. In Such 
case particles may rise with the fiuids through 
passage 33 and thence enter the bore 25. The 
same condition arises if the bit 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 25 is provided in the side 
wall 3 of the cavity 20. A cylindrical screen 38 
is positioned within the cavity. This screen fits 
closely within the cavity at its mouth and the 
opposite 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 construction not 
only prevents particles from entering and clog 
ging the bore 25 but also is so oriented that 
the downward flow of flushing fluid, as indicated 

O 

5 

20 

25 

35 

...) 

(5 

75 

4. 
by the arrow 49, tends to dislodge any particles 
which lodge upon and tend to clog the screen 33. 
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 hit . 
is secured to the lower end of a drill string. A 
gaseous fluid, preferably air, is supplied to the 
bit while the bit is rotated upon botton and 
Sufficient weight is applied thereto to produce 
efficient cutting action. The fluid enters the 
cavity 2 whence it is discharged through divided 
paths fron the interior to the exterior of the 
bit. One of such paths comprises the passages 
33 while the other path comprises the bore 25 
and the passage formed by the contour 2 on 
the pin or plug i (Fig. 1) or the intersecting 
bores 3i and 32 in the pin (Fig. 3). The fluid 
in the latter path is discharged into the 3utter 
at a point proximate the ball bearing 5 to cool 
suich bearing and, as well, the inner end of the 
shaft, 5. This fuid moves unidirectionally with 
in the cutter is toward the base of the cutter 3 
and during such moveinent the roiler bearings 
S and 5 are cooled. 

It is to be noted that, as the bit rotates withill 
an earth bore, there is a tendency for disin 
tegrated material within the bore to enter the 
clearange space at 3 betweein the base of the 
cuttei' 3 and the opposed Shoulder on the bit 
leg is. The unidirectional fow of the gaseous 
flushing fluid. Within the cutter as above de 
scribed ove'corres this tendency and hence pre 
vents abrasive laterial fron entering the cut 
ter. Also the fushing fuid contains a Sinall 
annount of moisture and/or lubricant in vapoi 
for whereby lubrication for the bearings is 
provided. Some ubricant is inherently supplied 
through the coinapiressor Supplying the flushing 
fluid and this may be intentionally supplement 
ed, if desired, although it has been found that, 
long life and efficient operation of a bit may b2 
iiad When Stopying compressed air to the bit, 
in a volune that will provide such pressure con 
ditions at the bit as will now be indicated. 
Very Satisfactory results can be obtained where 

there is a drop in pressure of approximately 70 
pounds per Square incin between the interior and 
the exterior of the bit. The volume of gaseous 
fluid thus Supplied is adequate to maintain the 
cit in good operating condition and to reaove the 
cuttings from the bore hois. This specific figure 
is of Coili'Se given by Way of illustration and hot 
by Way of limitation of the invention which 
broadly comprehends an earth boring drill in 
which a gaseous flushing fluid is utilized to effect 
adequate cooling of the bit, keep the bit, clean, 
particularly the bearings thereof, and remove 
cuttings from the well bore. 
The invention claired is: 
1. In a well drili, a head having a passageway 

therethrough, a downwardly extending leg there 
on, an inwardly extending shaft on said isg, 3. 
roller cutter enclosing the inner end of said shaft, 
Conleinentary raceways on said shaft and in sail 
cutter inwardly from the base of the cuttei, and it. a. 

anti-friction bearings in said raceways, a 
extending longitudinally of the shaft, to said corn. 
plemental raceways, said bearings being insert 
ible through Said bore, a plug insertible into said 
bore to hold the bearings in the raceways, and 
Ineans forming a passage for flushing fluid fosn 
Said passageway to and axially of said plug to 
the interior of the cutter. 

2. In a well drill, a 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, a 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 con 
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. WOODS. 
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