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This invention relatesto a rotary drill and 
relates particularlyto a drill forusein drill 
ing Wells With the rotary method. 

It has been found that cutters of rotary 
5 Well drilling bits, and especially the disk type 
of cutters, wear rapidly during drilling op 
erations. As the cutters Wear, they become 
reduced in size or diameter, and failto cut 
or drilla hole of the desired size. 

0 
provide a rotary drill in Which the cutters 
Will not readilly mud up. The cutters in 
the present drill are arranged in pairs and 
the cutters ofeach pair work relative to each 
other So that they keep themselves clean. 

It is another object of the invention to pro 
vide a rotary drill in which certain cutters 
engage the bottom of the hole while the 
other cutters on the Same mountings engage 

20 only the Wall of the hole. . . 
It is another object of the invention to pro 

vide a drill of the character mentioned in 
which a plurality of cutters are mounted on 
the same pin sothat they rotate eccentrically 

25 and independently of one another. 
The various objects and features of our in 

stood from the following. detailed descrip 
tion of a typical preferred form of the in 
vention, throughout Which description refer 
ence is had to the accompanying drawings, 
in which: 

Fig. 1 is a side elevation of the device pro 
vided by this invention. Fig. 2 is a bottom 
plan view showing the relative positions of 
the cutters in the preferred form of the in 
vention. Fig. 3 is an enlarged detailed sec 
tional view taken as indicated by line 3-3 
on Fig. 1, and Fig. 4 isan enlarged detailed 
sectional view taken asindicated by line 4-4 
on Fig. 3. 
The drilling bit provided by this invention 

includes, generally, a body or shank portion 
10 having a Screw-threaded pin-11 atitis upper 
end for connection with a string of drill pipe, 
a plurality of Spaced arms 12 and 13 arranged 
in pairs and projecting from the lower end of 
the shank portion, bushings 14 mounted be 
tweeneach pair ofarms 12 and 13, pins 15 car 
ried by and extending between the arms 12 

30: 

35: 

40 

45 
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It is a primary object of this invention to. 

13. 

and 13 ofeach pair and operating to carry the 
bushings, and disk cutters 16 rotatably car 
ried on the bushings. 
The shank portion 10 is elongated andis 

preferably round in cross section. In the 5s 
form of the invention ilustrated in the draw 
ings the shankis provided nearitsupper end 
with an enlarged part forming a downward 
y facing shoulder 17 adapted to be engaged 
by a fishing tool to facilitate the removal of 60 
the bit from a well bore in the event the bit 
becomes lost in the well. The pin 11 projects 
from the upper end of the shank 10 and is 
tapered and screw threaded as shown in the 
drawings. A fluid circulation opening 18 ex- 65 
tends longitudinally through the shank and 
discharges at the center of the lower end of 
the shank portion. The lower end of the 
opening 18 is provided with a detachable noz 
Zle bushing 19 preferably screwthreaded into 70 
the lower end of the opening. 
The arms 12 and 13 extend downwardly 

and radially from the lower end of the shank 
portion 10 and are preferably formed inte 
gral with the shank portion. In the form of 75 

s - - 1 the invention illustrated the lower end of the 
vention will be best and more fully under shank 10is enlarged sothat the arms 12 and 

13 are readilly formed integral with the shank 
and are of relatively heavy and sturdy con 
struction. The arms are in pairs, each pair 80 
including an upper arm 12 and a lower arm 

There may be any desired number of 
pairs of arms. In the preferred form of the 
invention shown we provide three pairs of 
arms symmetrically disposed around the 85 
central longitudinal axis of the bit. The 
pairs of arms 12 and 13, being equalyspaced 
and symmetrically disposed around the cen 
tral longitudinal axis of the shank 10, carry 
the cutters 16 so that they operate to center 90 
the bit in the well bore during operation. The 
arms 12 and 13 are inspaced paralel relation 
to each other and are similarly disposed with 
relation to the central longitudinal axis of 
the shank. 

In practice we preferto pitch the arms at 
approximately 45 degrees with reference to 
the vertical axis of the bit. The lower ends 
of the arms may be beveledor diressed of to 
allow material toclear the cutters 16. The lº 

95 



lower arms 13 are preferably beveled as 
shown at 20 in the drawings to be at ap 
proximately 90 degreesto the vertical axis of 
the shank 10, While the lower end of the up 

5 per arm 12 is beveled as at 21so asto be sub 
stantially paralelito the vertical axis of the 
shank 10. With this beveling of the arms, 
there is ample clearance for the passage of 
cuttings and circulation fluid. The Outer 

lo edges of the arms maybe also beveled as 
shownin the drawingsto further provide forº 
the passage of cuttings and circulation fluid. 
The bushings 14 are carried on the pins 15 

between the pairs of armsto carry the cutters 
16 sothatthey are disposed between the arms 
12 and 13 andin planes paralel to those of 
the.arms. The cutters have their cutting edges extending downwardly and radially 
outward beyond the Flower ends and sides of 

20: the ármsto engage the bottom and the Side. 
walls"of thewell bore. In accordance With. 
the broadspirit of the invention there maybe. 

muddedup. a unitary bushing member disposed between 
each pair ofarms 12 and 13 tocarry a pair of 

25 cutters 16.2 In the prefered form of the in 
vention.we provide two separate partis.or 
bushingsbetweeneach pair ofarms 12 and 13. 
each bushing carrying a cutter. The bush 
ings are arranged sothat theirinner sides 22. 

30:abutor bearon each other while their outer 
sides 22:engage the inner surfaces 23 and 24 
of the arms, 12 and 13, respectively: Each 
bushingis provided withan exterior cylindri 
cal bearingsurface 25 to rotatably carrya cut 

35 ter andis provided at its outer end with a 
radially projecting flange 12º. The flanges 
12º operate to Space the cutters from the inner 
faces 23 and 24 of the arms... The bushings 
aremounted stationary, orheld against move-. 

40: ment, relative to the arms, So that all Wear, 
dueto the rotation of the cutter, occurs be 
tween the cutters and the bushings. In the 
form of the invention ilustrated the outer 
ends of thebushings are provided with trans 

45°verse projecting key parts 26: which fit into. 
corresponding recessesor slots 30 in the inner 
faces 23 and 24 of the arms. The key parts 
are disposed-Sothat the bushings canbe easily. 
slidinto place between the arms and operate: 50°topositively preventrotation of the bushings 
when the bushings are in operating position. 
The bushings are mounted on pins 15 º 

whichº extend through and between the arms 
55 

openings46 inthetwobushings between each 
co Pº of arms maybe substantially the Same. 

ormay vary orbe diferent as circunstances 
require. En the preferred form of the in 
vention shown in the drawings the eccen 
tricity of the openings 46 is the Same.in al 

-. 5 º the bushings. The two bushings between 
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bore. 
12.and 13. The pins extend through open 

º "ings 46 in the bushings. The axes of the 
openings 46 are offset or eccentricto the 
bearing surfaces 25. The eccentricity of the 

each pair of arms are mounted on the sup 

porting pin 15 So that the cutter carrying 
bearing surfaces are offset in diferent direc 
tions from the axis of the pin. In the pre 
ferred arrangement ilustrated the tWo 
bushings are mounted on the pin 15 So that 
the axes of the bearing surfaces 25 are off 
set in diametrically opposite directions. It 
is advantageous to arrange the bushings so 
that the lower bushing is offset down Wardly. 
and the upper bushing offset up wardly. 
This throws the lowermost cutter of each 
pair oficutters downwardly So that it is Well 
bellow the upper cutter and therefore does 
the cutting on the bottom of the hole. The 
upper cutter is clear of the bottom of the s 
hole but projects radially outWard and is 
the side of the hole, keeping the hole to 
gauge. The cutters are free to rotate inde 

5 

located above the lower cutterso that it cuts 

pendently of one another on the bushings and S5 
during operation they move or Work rela 
tive to each otherso 

The pin'í5 extendsthroughan opening 34' 
in the upper arm 12 andis screw threaded 

thatthey do not become 

90: 
into an opening 35 in the lower arm 13. The 
pin is provided with a polygonal head 36. 
which seats against the outer side of the up 
per arm 12. In the construction provided 
by this invention the pin 15 has no tendency. 
to rotate and thus becomeloosened or dis 
engaged from the threaded opening 35. The 
pin 15 may be locked or further secured by 
suitable means, if So desired. a 
The cutters 32 and 33 are disk type cutters 

each havingia central opening. 37 to receive 
a bushing. The peripheral edge of each cut 
ter is beveled of to forma suitable cutting 
edge. In the drawings the peripheral edge 
38 of eachupper cutter is beveled offat sub 
stantially 45 degreesto form a cutting edge. 
The upper cutter engages the Sidewall of the 
well hole and is therefore beveledor diressed 
So that it has an edge 39 efective at the side 
of the hole. This canbe had by dressing and 
arranging the cutter as shown in the draw 
ings. The periphery of the lower cutter 33 
is beveled so, that it is substantially vertical. 
and forms a cutting edge 41. The lower cut 
ter normally engages the bottom of the well 
bore and the edge 41 is in position to efec 

95 

100 

105: 

O 

115 

tively cut the formation at the bottom of the 
In the preferred construction the cutters 

are counter bored at 85 sothat the bushings 120. 
Seat in the cutters. This gives the cutting 
parts maximum clearance and permits the 
use of thick cutters. 
Having described one pair of arms and 

the bushings, pin, and cutters carried by the 
arms, itisapparent that Such description ap 
pliesto each cutter unit embodied in the bit. 

25 º 

It will be apparent that Such cutterassem 
blies, symmetrically arranged as illustrated, 
provide a bit whichis simple, efective, and 30 
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practical. It is to be particularly noted that 
the upper cutters and the lower cutters of 
the several pairs of cutters operate to sep 
arately cut the Wall of the well and the bot 
tom of the well, that is, the upper cutters en 
gage only the Walls of the Well While the low 
er cutters engage principally the bottom of 
the well. The lower cutters maywear more 
rapidly than the upper cutters and become 
Smaller in diameter than the upper cutter 
and thus drill a hole of reduced diameter, 
however, as the bit is fed downwardly the 
upper cutters engage the wall of the hole and 
cut it to the desired size. As the lower cut 
ters become worn, the upper cutters take a 
larger cut. 
Having described only a typical preferred 

form of our invention, We do not wish to 
20 

30 

limit ourselvesto the specific details setforth, 
but Wish to reserve to ourselves any changes 
or variations that mayappearto those skilled 
in the art or fall within the scope of the fol 
lowing claims: 
Having described our invention, We claim: 
1. A Well drilling bit including, a shank, 

Spaced arms projecting from the shank, bush 
ings mounted between the arms, the bushings 
being held against rotation, each bushing 
having a cylindrical bearing part, and cut 
tersrotatably mounted on the bearing parts 
So that they are inclined with reference to 
the longitudinal axis of the shank, the axes 

35 

40 

45 

of Said bearing parts being spaced apart and 
paralel with each other. 

2. A Wellidrilling bit including, a shank, 
Spaced paralel arms projecting downwardly 
and radially from the shank, two bushings 
mounted between the spaced arms the bush 
ings having cylindrical bearing parts, a pin 
extending between the spaced arms and 
through the bushings eccentricto the bearing 
parts, means holding the bushings against 
rotation So that the axes of the bearing parts 
are diametrically opposite, and cutters rotat 
ably mounted on the bushings. 

3. A Well drilling bit of the character de 
Scribed including, a shank, a plurality of 
symmetrically arranged pairs of Spaced arms 

50 

exterior cylindrical bearing surface, a pin mounted on the bearing parts so that they 

55 

60 

65 

projecting downwardly and radially from 
the shank, two bushings arranged between 
each pair of arms,each bushing having an 
carried by each pair of arms and extending 
through Openings in the bushings, the open 
ings being eccentric to the exterior bearing 
surfaces, means for holding the bushings 
against rotation and in diferent rotative 
positions on the pin So that the bearing parts 
are eccentricto each other, said means includ 
ing a key portion on each bushing extending 
into a recessin an arm and cutters rotatably 
mounted on the bearing parts. 

4. A Well drilling bit of the character de 
scribed including, a shank, a plurality of 
symmetrically arranged pairs of spaced arms 

projecting downwardly and radially, fromº: 
the Shank and inclined relative to the ver-, 
tical taxis of the shank, two bushings ar 
ranged betweeneach pair of arms, the bush-. 
ings having cylindrical bearing parts, pins. 70 
carried by the arms and extending through: 
openings in the bushings, the openings bé-. 
ing eccentric to the bearing parts, the bushi. 
ings being arranged sothat the bearing parts 
of the two bushings arranged between, each, 75. 
pair of arms are eccentricto each other, 
means preventing rotation of the bushings, 
and cutters rotatably mounted on the bearing 
parts. 

5. A Well drilling bit including, a shank, 
spaced arms projecting from the shank, bush 
ings arranged between the arms, cylindrical 
bearing parts on the bushings, a pin carried 
by the arms extending through openings in 
the bushings eccentric to the bearing parts, 
means holding the bushings against rota 
tion, and holding them So that their bearing 
parts are oppositely disposed, an upper cut 
terrotatably mounted on one bearing part, 
and a lower cutter rotatably mounted on the 
other bearing part, the cutters being in en 
gagement with each other. 

6. A Well drilling bit including, a shank, 
Spaced arms projecting downwardly and 
radially from the shank, upper and lower 
bushings arranged between the arms, each 
bushing having a cylindrical bearing part, a 
pin carried by the arms extending through 
openings in the bushings eccentric to the 
bearing parts, an upper cutter rotatably 
mounted on the bearing part of the upper 
bushing, and a lower cutter rotatably mount 
ed on the bearing part of the lower bushing, 
the periphery of the lower cutter being 
beveled So that its leading part is substan 
tially vertical and the periphery of the upper 
cutter being beveled So that its leading part 
is Substantially horizontal, and means hold 
ing the bushings so that the bearing parts 
are eccentric to each other. 

7. A Well drilling bit including, a shank, 
spaced arms projecting from the shank, bush 
ings mounted between the arms, means hold 
ing the bushings against rotation, a cylin 
drical bearing parton each bushing, the axes 
of Said bearing parts being spaced apart and 
parallel Witheach other, cutters rotatably 
are inclined with reference to the vertical 
axis of the shank, and flanges on the bush 
ings spacing the cutters from the arms, the 
flanges being recessed in the cutters. 

8. A Well drilling bit of the character de 
Scribed, including a shank, spaced arms on 
the shank, bushings carried between the arms 
and having cylindrical bearing parts, a pin 
extending through the arms and through 
openings in the bushings, the openings in 
the bushings being eccentric to the bearing 
parts, means holding the bushings against 

80. 
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rotation So that the bearing parts are eccen 
tricto each other, said means including a 
transverse key projection on each bushing, 
each projection extending into a recess in 

5 one of the arms, and cuttersrotatably car 
ried by the bearing parts and inclined with 
reference to the longitudinal axis of the 
shank. . . . . . . . . 

In witness that we claim the foregoing ... 
10 We have hereunto subscribed our names this 

24th day of January, 1929. * 
VAN J. KUBIN. 

. ... PERRY FUNDERBURK. 
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