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This invention relates to a well drilling tool
and relates more particularly to a roller rock bit.

A general object of this invention is to provide

an improved, simplified and very efficient roller
5 rock hit. ‘

Another object of this invention is to provide
an improved roller bit embodying three circum-
ferentially spaced outer roller cutters operable to
cut the well bore to gauge and a pair of inner

10 roller cutters for acting on the inner portion of
the well bore, said cutters being related to be
particularly rapid and efﬁment in their drilling
action.

Another object of this invention is to provide a

15 roller bit of the character mentioned in which
two of the outer roller cutters  are mounted or
supported entirely independently of the mount-
ing of the inner cutters.

Another object of this invention is to provide '

21 a well bit of the character mentioned in which
two of the three outer cutters are substantially
longer or thicker than the third outer cutter.

Another object of this invention is to provide

a roller bit of the character mentioned in which

5 the cutters are dependably supported for rota-

tion and for easy replacement without the em-

bodiment or inclusion of a large removable spider
or mounting member. )

Another object of this invention is to provide a

20 roller bit of the character mentioned in which the
inner -ends of the cutter carrying bushings or
bearings are supported by integral parts of the
shank. Well bits embodying inner and outer
roller cutters have usually included a compara-
tively large removable spider or mounting mem-
ber for mounting the cutters on the shank and
for carrying the inner ends of the cutter bear-
ings or mountings. The improved bit of the
present invention is stronger and more rigid than
the typical bits embodying such mounting mem-
bers or spiders, as it embodies parts integral with
the shank for supporting the cutter mountings.

Another object of this invention is to provide a
roller bit of the character mentioned in which all
the wear receiving parts may be easily and quick-
ly replaced.

A further object of this invention is to provide
a roller bit of the character mentioned embody-
ing novel and particularly effective mounting
means or supporting means for the cutters.

The various objects and features of my in- "

veation will be fully understood from the fol-
lowing detailed description of typical preferred
forms and applications of my invention, through-

(CL. 255—171)

out which description reference is made to the
accompanying drawings, in which:

Fig. 1 is a side elevation of the roller bit pro-
vided by this invention. Fig. 2 is a bottom ele-
vation view of the bit being a view taken as in-
dicated by line 2—2 on Pig. 1. Fig. 3is a vertical
detailed sectional view being a view taken sub-
stantially as indicated by line 3-—3 on Fig. 2.

- Fig. 4 is a fragmentary vertical detailed sectional
view taken substantially as indicated by line 4-—4
on Fig. 1. Fig. 5 is a view similar to Fig. 4 show-
ing a modified form of cutter mounting means
and Fig. 6 is a transverse detailed sectional view
taken substantially as indicated by line 6—6 on
Pig. 5.

The roller bit of the present invention illus-
trated in Figs. 1 to 4, inclusive, of the drawings,
includes, generally a shank {0, spaced outer cut-
ters A and B rotatably supported on the lower
end of the shank 10, an outer cutter C at the g4
lower end of the shank spaced between the cut-
ters A and B, inner cutters X and Y, and means
i1 for rotatably mounting the cutters C, X and
Y on the lower end of the shank {0.

The shank 10 is adapted to be connected with
the lower end of a well drilling string. Suitable
means is provided on the upper end of the shank
{0 for facilitating its connection with the drilling
string. In the case illustrated in the drawings
a screw threaded pin 12 is provided on the upper
end of the shank 10 to thread into a socket in the
lower end of a drill collar or connecting member
of the drilling string.” A socket or fluid passage
13 enters the shank {0 through the upper end of
its pin §2 to communicate with the fluid passage
in the drilling string. The lower portion of the
shank {0 is formed to receive and carry the cut-
ters A and B and the mounting means {1 of the
cutters C, X and Y. Three circumferentially
spaced legs M, N and O project from the lower
erid of the shank 10. The legs M, N and O are
substantially equally spaced and project down-
wardly and slightly outwardly from the lower end
of the shank. The inner sides or surfaces 14, 15
and {6, respectively, of the legs M, N and O, are
substantially flat and inclined downwardly and
outwardly relative to the longitudinal axis of the
shank. Flat downwardly and inwardly inclined
faces 11, 18 and 19 are provided on the lower ends
of the respective legs M, N and O. Inaccordance
with the invention the legs M, N and O are in-
tegral with the shank 10.

‘The invention provides a leg or projection 20
on the shank {0 projecting downwardly within
the series of spaced legs M, N and O. The pro-
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jection 20 is integral with the shank 10 and is
substantially vertical. In the preferred construc-
tion the projection 20 is offset from the central
longitudinal axis of the shank 10 being closer to
the legs M and N than to the leg O. The pro-
jection 20 may have a flat substantially vertical
inner side and outwardly flared or diverging side
surfaces 21. The side surfaces 21 of the pro-
jection 20 oppose the inner surfaces (4 and 5
of the legs M and N leaving spaces or pockets
A flat bearing
surface 22 is provided on the lower end of the
projection 20. The surface 22 may be substan-
tially normal to the longitudinal axis of the shank
10 and has a vertical or substantially axial shoul-
der 23.

The lower end portion of the projection 20
1s .bifurcated having two arms or branches 24
projecting downwardly and outwardly as well
as horizontally from the projection. The
branches 24 have flat substantially disc-shaped
bearing surfaces 25 spaced from and opposing
the inner surfaces 14 and 15 of the opposing
legs M and N. The surfaces 25 are substan-
tially parallel with the inner surfaces I8 and
15 of the legs. Flat walled notches 26 intersect
the lower end portions of the surfaces 25.. It
is to be understcod that the projection 20 and
its branches 24 are integral parts of the-shank 10.

The outer cutters A and B are in the nature
of rotatzble roller cutters for acting on the
peripheral or outer portion of the well bore to
cut the bore to gauge.
B are of the same size and are. frusto-conical
having pitched or tapered peripheries. The cut-

ters A and-B have peripheral cutting parts or

teeth 27 and 27° respectively for acting on the
formation. In the case illustrated in the draw-
ings the teeth 27 and 2T® are straight and ex-
tend axially of -the cutters, it being understood
that the teeth may be pitched or spiralled if
desired. The outer ends of the teeth 2T and 21v
are preferably bevelled off as at 28 and the in-
ner ends of the teeth 27 and 27° may extend
or project inwardly from their respective cut-
ters A and B. The opposite ends of the cutters
A and B may be flat and normal as illustrated
in Fig. 3 of the. drawings. A cylindrical concen-

tric socket 29 is provided in the inner end of

the cutter A and a similar socket 29® is provided
in the inner ¢nd of the cutter B.
The cui.ers' A and B are supporteé between

the legs M and N and the branches 24 to ro--

tate about downwardiy and inwardly inclined
axes. The means for rotatably supporting the

) puter cutters A and B comprise a bearing or bush-
ing 30 extending through and rotatably carry- .

ing the cutter A and a similar bushing 30® ex-
tending through and rotatably carrying the cui-
ter B. An annular flange 31 is provided on the
inner ehd of the bushing 30 and fits in or co-
operates with the socket 29 in the cutter A.
An annular flange. 31 is provided on the inner
end of the bushing 3%P and cooperates with the
socket 29t in the cutiter B. 'The flanges 31 and
31b are adapted to directly ‘bear on the surfaces

25 of the branches 24 and lugs 32 and 32 are
provided on the flanges 31 and 3I? respectivaly .
to ccoperate with the notches 26. The coopera~

tion of the lugs 32 and 32" with the notches
26 holds the bushings 30 and 30 against rota-
tion. A replaceable wear teking washer 33 is
provided between the outer end of the bushing
30 and the inner surface I4 of the leg M. The
washer 33 has a shoulder 33 which cooperates

The roller cutters A and -
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with the face IT to hold the washer against
rotation. A replaceable wear taking washer 33"
is provided between the outer end of the bush-
ing 30 and the inner side 15 of the leg N. The
washer 33 has a shoulder 34 cooperating with
the face I8 whereby it is held against rotation.
A suitable bearing 91 may support the cutter
A on the bushing 30 and a similar bearing 91b
may rotatably support the cutter B on the bush-
ing 30b. :

A pin.or screw 35 is provided to support the
bushing 30 between the leg M and the c¢pposing
branch 24.
through an opening 36 in the branch 24 to ex-
tend through the bushing 30 and its outer end
portion is threaded in an opening 37 in the leg
M. A screw 35° is passed outwardly through an
opening 36® in the branch 24 opposing the leg
N and extends through the bushing 39 to thread

into an opening 31° in the leg N. In accord- :

ance with the invention the openings 36 and
37 and the openings 36® and 37 are inclined
downwardly and inwardly whereby the cutters
A and B are rotatable about downwardly and
inwardly inclined axes.
mounted as just described project downwardly
beyond the lower ends of the legs M and N and
the branches 24 and the cutting edges of their
respeciive teeth 21 and 21° are inclined down-

wardly and inwardly as they come intc engage- -

ment with the earth formation at the bottom
of the bore. ‘

The cutter C is provided tc act on the outer
portionn of the well bere to assist the cutters A
and B in cutting the hore to gauge and is spaced
between the cutters A and B to stabilize the
bit. The cutter C is in the nature of a roller
cutter and in accordance with the invention is
considerably shorter or of less axial extent than
the cutters A and B. The cutter C is provided
with spaced peripheral cutting parts 40. The
cutting parts 40 may be straight and axial, as
illustrated. A vcentral longitudinal opening #&i
is provided in the cuiter C.

The inner cutters X and Y are provided to

"~ act on and cut away the formation at the inner

portion of the well bore. . The cutters X and Y
are frusto-conical cuiters having pitched or in-
clined peripheries. The cutter Y is provided with
suitable peripheral cutting parts 42 and suitable

-teeth or cutting parts 43 are provided on the

periphery of the cutter X. In the case illus-
trated in the drawings the cutting parts 42 and
43 are. straight an¢ axial, it being understood
that they may be pitched or spiralled as desired.
The opposite ends of the cutters X and Y may
be flat and normal to the axes of the cutters.
In zccordance with the invention the cutter X
is somewhat smaller in diameter than the cut-
ter Y.

The screw 3% is passed outwardly’

The cutters A and B :
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The means {1 removably supports the cutter .

C and the cutters X and Y for rotation about
inclined axes between the leg O and the projec-
tion 20. In the -embodiment of the invention
being described the means' |1 comprises an in-

-tegral or one piece bushing member 44 rotatably

carrying the cutters C, X and Y. The member
44 is elongate and is arranged between the in-
ner side of the leg O and the projection 2.

The bushing member 44 iz provided with a cy- 1

lindrical bearing part 48 for rotatably carrying

"the cutter C and a cylindrical bearing part 43

for rotatably carrying the cutters X and Y. The
outer end of the bearing part 45 is preferably
fi=t and substantially parallel with the inner side
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16 of the leg O. A socket 47 is provided in the
outer end of the bearing part 45 and receives a
boss 48 on the inner side of the leg O. An an-
nular shoulder 49 occurs on the member 44 at
the inner end of the bearing part 45. The shoul-
der 49 is flat and normal to the longitudinal axis
of the bearing part 45.

The bearing part 46 of the member 44 is ap-
preciably longer ,fthan the bearing part 45 and is
inclined downwardly and inwardly at a lesser
angle than the part 45. An annular thrust shoul-
der 50 is provided on the member 44 at the outer
end of the bearing part 46. The portion of the
member 44 occurring between the shoulders 49
and 50 forms a spacer between the cutters C and
Y. A socket 51 is provided in the inner end of
the bearing part 46. A replaceable thrust washer
52 is provided on the boss 48 between the inner
surface 16 of the leg O and the outer end of the
bearing part 45. The outer cutter C rotates on

the bearing part 45 between the shoulder 49 and

the washer 52 and the washer receives the end
thrusts from the cutter. A leg or shoulder 53 on
the washer 52 cooperates with the face {9 of the
leg O to hold the washer against rotation. A
suitable anti-friction bearing 93 may rotatably
support the cutter C on the bearing part 45.
The cutter mounting means (i includes a re-
movable block or cap 54 on the lower end of the
shank projection 20. The cap 54 has a flat upper
face 55 cooperating with the surface 22 of the
projection 20 and has a shoulder 56 bearing
against the shoulder 23. A flange 51 on the
inner side of the cap 54 bears against the inner
side. of the shank projection 20. A cap screw

58 is passed upwardly through an opening in

" the cap 54 and is threaded into an opening 59 in

40

G0

the projection 20 to removably secure the cap
54 to the projection 20. A boss 90 on the cap
54 cooperates with the socket 51. A head 582
on the screw 58 is received in a socket or enlarge-
ment of the opening in the cap 54. The cutter
mounting means |1l includes a pin or screw 61
for holding the bushing member 44 between the
leg O and the projection 20 and for connecting
the leg O with the cap 54. A longitudinal open-
ing 62 is provided in the bushing member 44 to
receive the screw 61. The opening 62 is eccentric
and inclined with respect to the longitudinal axes
of the bearing parts 45 and 46. The screw 61
is passed ocutwardly through an opening 63 in
the cap 54 to extend through the opening 62
and its outer portion is threaded into an open-
ing 64 in the leg O. The openings 63 and 64 are
inclined downwardly and inwardly with respect
to the longitudinal axis of the shank., A head
65 is provided on the screw 61 and is received in
a socket or enlargement of the opening 63 in the
cap 54. '

The cutters X and Y are rotatably carried by
the bearing part 46 of the member 44 and suit-
able roller bearings 66 may be provided to ro-
tatably support the cutters on the bearing part
46. In accordance with the invention the cutter

5 Y surrounds the outer portion of the bearing part

46 and its outer end may bear on the shoulder

50. The cuftér X is arranged on the inner portion:
of the bearing part 46 and its inner end may bear
on the flange 57 of the block 54. The inclination -

of the bearing part 46 is such: that the cutting
parts 42 and 43 of the cutters X and Y are sub-
stantially horizontal as they come into engage-
ment with the formation at:the bottom of the
well bore. The parts are proportioned and re-
lated so that the inner end of the cutter X is

3

adjacent or spaced a slight distance outwardly
from the central vertical axis of the shank.
In assembling the cutters C, X and Y on the
shank 10 the washer 52 is first arranged on the
boss 48. The cutters C, X and Y are then as-

-sembled on the bushing member 44 and the cap

54 is arranged against the inner end of the mem-
ber 44 so that the socket 5f receives the boss 90.
This assembly is then arranged in position so
that the boss 48 projects into the socket 47 and
so that outer end of the member 44 engages
against the washer 52. The assembly may be
swung on the boss 48 to bring the cap 54 into
proper contact with the projection 20. The screw
61 is passed outwardly through the openings 63
and 62 and is threaded into the opening 4. The
screw 58 is then threaded into the opening 59
to secure the cap 54 to the projection 20. As il-
lustrated in the drawings the head 58: of the
screw 58 cooperates with the head 65 of the
screw 61 to positively prevent unthreading of
the screw 6i.

The invention includes means for flushing the
cutters A, B, C, X and Y and for providing a
suitable turbulence in the well bore.

the passage {3 and discharges into the space
between the leg M and the projection 20 to ef-
fectively flush the cutter A. A similar port 67

communicates with the passage {3 and discharges

into the space between leg N and the projection
20 to flush the cutter B. The shank {0 is pro-
vided with a port 68 which extends downwardly
from the passage 13 and discharges into the

pocket or space between the leg O and projection &
20,

The circulation fluid discharged from the
port 68 flushes the cutters C, X and Y.

Figs. 5 and 6 of the drawings illustrate a modi-
fied form of means if2 for rotatably supporting
cutters C!, X! and ¥Y! on the shank 10.
shank {0, the cap 542 and the cutters C!, X! and
Y! may be substantially identical with the cor-
responding elements of the previously described
form of the invention. The cutter mounting

means [l& rotatably supports the cutters C!, X! ;-

and Y! between the body leg O and the body
projection 20. The means |12 comprises a cutter
mounting bushing having two sections 70 and 1f.
The section 10 carries the cutter C! while the
bushing section Tl rotatably carries the cutters
X! and Y1, The bushing section 78 has a down-
wardly and inwardly inclined cylindrical bear-
ing part 12 rotatably supporting the outer cutter
Cl. The outer end of the bearing part 12 is flat

and adapted to bear outwardly against the boss ;

482 on the inner side of the leg O. A replaceable
thrust washer 52= is arranged on the boss 48=
and is held betwcen the inner side of the leg O and
the outer end of the bearing part 12. The washer
522 has a surface 532 cooperating with a lower
face 19 of the leg O to hold the washer against
turning. An annular thrust shoulder 492 is pro-
vided at the inner end of the bearing part 712.
The cutter C! rotates on the bearing part 12 be-
tween the shoulder 49° and the washer 52s,
The inner section T{ of the means f1# is cylin-
drical to rotatably carry the two cutters X! and
YL, A lug and groove connection is provided be-
tween the sections 70 and T1. In the case illus-
trated a flat-walled groove 80 is provided in the
inner end of the section 70 and a lug 81 on the
outer end of the section T{ cooperates with the
groove 80. The end of the lug 81 may be rounded
to facilitate the assembling of the sections 10 and
7t. The adjacent or opposing ends of the sec-

A port 69
- extends downwardly through the shank 10 from
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tiong 10 and 71 may be in direct abutment as
illustrated in Fig. 5. The inner end of the sec-
tion 11 is fiat and normal and bears against the
flange 57¢ of the cap 54¢. The cutters X! and Y!
are arranged in end to end relation on the sec-
tion 71 between the end of the section 710 and the
flange 571®. Suitable bearings 66 may rotatably
support the cutters X! and Y! on the bushing
section Ti. 'The block or cap 54* is removably
secured to the shank projection 20 by a screw
580, Aligned openings 622 and 62 are provided
in the sections 10 and 11 to receive a pin or screw
612, The screw 6{2is passed outwardly through
an inclined opening 632 in the cap 54* and extends
through the openings 62P and 622 to thread into
an inclined opening 642 in the leg O. The head

of the screw 58° cooperates with.the head of the.

screw 61® to prevent unthreading of the screw
612, - As the openings 62 and 62 are eccentric
and inclined with respect to the bearing surfaces

.of the sections 70 and 71 the sections are posi-

“tiyely prevented from turning on the screw 612
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“~.In operation, the shank 10 is connected- with

the lower end of a drilling string which is rotated
and fed downwardly in the usual manner. The
cutters' A, B and C project downwardly and out-
wardly beyond the body legs M, N and O to cut
the well bore to gauge and to form the outer por-
tion of the bore. The inner-cutters X and Y act
to cut away the inner portion of the well bore.
The cutters A, B, C, X and Y are mounted and
related to be particularly rapid and efficient in
their engagement with the formation. The spac-
ing of the cutters A, B and C is such that the drill
is stabilized or steadied. 'The screw 35 in addi-

“tion to retaining the bushing 30 dependably ties

the leg M to one of the branches 24. ‘The screw
35® supports the bushing 30" and securely ties
the leg N to the other branch 24. The screw 6l
carries the bushing member 44 and ties together
the leg O and the shank projection 20. -Thus
the pins or screws of the cutter mountings serve
to dependably tie together the spaced parts of the
integral shank. The cutters are mounted so that
they may be easily and quickly removed for re-
placement and all the wearing parts of the bit
may be easily replaced. The mounting of the
several cutters does not necessitate a large spider
or cutter supporting member and the bit struc-
ture is particularly simple and inexpensive.

Having- described only typical preferred forms
and applications of my invention, I do not wish
to be limited or restricted to the specific details
herein set forth, but wish to reserve to myself any
variationis or modifications that may appear to
those skilled in the art or fall within the scope of
the following claims.

Having described my invention, I claim:

1. A well bit comprising, a shank, three cir-
cumferentially spaced outer roller cutters at the
lower end of the shank, two of the outer cutters
being of greater axial extent than the third outer

- cutter, separate means supporting said two outer

cutters for rotation, an inner roller cutter, and
a single removable member rotatably carrying
said third outer cutter and the inner cutter.

2. A well bit comprising, a shank, three cir-
cumferentially spaced outer roller cutters at the
lower end of the shank, two of said outer cutters
having cutting parts of greater length than the
cutting parts of the third outer cutter, removable

members removably secured to the shank and’

each rotatably carrying one of the said two outer
cutters, inner roller cuttérs, and a single remov-
able member on the shank rotatably supporting

2,107,626
" the inner cutters and said third outer cutter for

rotation about inclined axes.
3. A well bit comprising, a shank having a

-series of circumferentially spaced legs on its lower

end and an integral projection extending down-
wardly within the series of legs, removable mem-
bers between the legs and the projections, screws
extending through the members and tying to-
gether the legs and the projection, and roller cut-
ters rotatably carried by said members to cut the
well bore to gauge, and an inner roller cutter car-
ried by one of said members.

4. A well bit comprising, a, shank having a
series of circumferentially spaced legs on its lower
end and an integral projection extending down-
wardly within the series of legs, inclined bushings
arranged between the legs and the projection,
connecting members extending through the bush-
ings connecting the legs and the projection and
removably supporting the bushings, and roller
cutters rotatable on the bushings.

5. A well bit comprising, a shank having a
series of circumferentially spaced integral legs
on its lower end and an integral projection within
the series of legs, a block removably secured to the
lower end of the projection, bushings arranged
between and supported by two of the legs and the
projection, a bushing arranged between and sup-
ported by a third lez and the block, and roller
cutters rotatable on the bushings.
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6. A well bit comprising, a shank having a se-

ries of circumferentially spaced integral legs on
its lower end and an integral projection within
the series of legs, a block removably secured to
the lower end of the projection, bushings ar-
ranged between the projection and two of the
legs, connecting members extending through the
bushings and connecting the legs and the pro-
jection, a bushing arranged between a third leg
and the block, a connecting member extending
through the said bushing and connecting the
block and said third leg, an outer cutter rotat-
able on each of said bushings, and an inner
cutter rotatable on the last mentioned bushing.

7. A well bit comprising, a shank having a
series of three spaced integral legs on its lower
end and an integral projection within said series,
integral branches on the projection, removable
bushings arranged between the branches and
two of said legs, outer roller cutters rotatable on
the bushings, a block removably secured to the
projection, a removable bushing supported be-
tween the block and the third leg, an outer roller
cutter rotatable on the last mentioned bushing,
and an inner roller cutter rotatable on the sald
last mentioned bushing.

8. A well bit comprising, a shank having a
series of three spaced integral legs on its lower
end and an integral projection within said series,
integral branches on the projection, removable
bushings arranged between the branches and two
of said legs, outer roller cutters rotatable on the
bushings, a block removably secured to the pro-
jection, a removable bushing arranged between
the ‘block and the third leg, a connecting mem-
ber extending through -the last mentioned bush-

ing and connecting the said third leg and the

block, an outer roller cutter on the last men-
tioned bushing, and an: inner roller cutter on the
last. mentioned bushing.

9. A well bit comprising, a shank havmg a

— series of three spaced integral legs on its lower
" end and an integral projection within said series,

integral branches on the projection, removable
bushings arranged between the branches and two
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ol said legs, outer roller cutters rotatable on

.the bushings, a block removably secured to the

projection, a removable bushing arranged be-
tween the block and the third leg, a connecting
member extending through the last mentioned
bushing and connecting the said third leg and
the block, an outer roller cutter on the last men-
tioned bushing, and an inner roller cutter on the
last mentioned bushing, said last mentioned bush-
ing being sectional comprising a section carrying
the last mentioned outer cutter, and a section
carrying the inner cutter. ' v

10. A well bit comprising, a shank having a
series of three spaced integral legs on its lower
end and an integral projection within said series,
integral branches on the projection, removable
bushings arranged between the branches and two
of said legs, outer roller cutters rotatable on the
bushings, a block removably secured to the pro-
jection, a removable bushing arranged between
the block and the third leg, a connecting member
extending through the last mentioned bushing
and connecting the said third leg and the block,

5

ing, and an inner roller cutter on the last men-
tioned bushing, said last mentioned bushing be-
ing sectional comprising a section carrying the
last mentioned outer cutter, and a section carry-
ing the inner cutter, and a lug and groove con-
nection between the said sections.

11. A well bit comprising, a shank having a
series of three spaced integral legs on its lower
end and an integral projection within said series,
integral branches on the. projection, removable
bushings arranged between the branches and two
of said legs, connecting members extending
through the bushings to retain the same and
connecting said two legs with the branches,
outer roller cutters rotatable on the bushings, a
block removably secured to the: projection, a re-
movable bushing arranged hetween the block and
the third leg, a connecting ‘member extending

through the last mentioned bushing and con- -

necting the said third leg and the block, an outer
roller cutter on the last mentioned bushing, and
an inner roller cutter on the last mentioned
bushing. .

‘ ALFRED C. CATLAND.
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