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This invention relates to drill bits used in
tlie rotary system of drilling oil wells, and
relates particularly to rotary “disk bits.

in the h‘ﬂing of oil wells, the hole is gen-
erally sunk by means of a bit which is ro-
tated by a rotary table situated at the surface
of the well, through a string of drill pipe.
Disk bits are used very ex uensively for this
purpese because of Lhe fact that their life is
comparatively long. The reason for this is
that th e cutting disks thereot are rotatably
mounted. These disks, as the cutting pro-
ceeds, rotate and therefore preseni a cut-
uin ¢ surface which is much greater than that

f the fishail types of bit.

0151{ bits hovever, have their disadvan-
ages. One Oled fault found therewithisthat
flat sp‘om will wear upon the disks. The cause
of ’;} is is fargely due to the failure of the disk
to rotate, this resulting from an excessive
frickion on the disks which resist the inher-
ont votative tend ency thereof. The disks also
failto rotate when the bit is rotated while they
are not in contact with the bottom of the hole
a8 when circulating through the well. In this
case the disks contact only at the sides of the
hole and there is no rotative tendency then
present, This flattening of disks results in
greatly shortening the Iife of the disks; it re-
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0 duces the efficiency of the bit and also causes

the bit to bore a hole which may be consider-
ably under size.

Another condition of defective operation of
the disk bit is coring. Since tue disks ate
spaced apart from each other a relatively sab-
stantial dlStall(,u,ﬂ,lSOL)VlOUS that the material
between the disks is not suwect d to the cut-
ting action thereof. A center core, therefore,
forms ag the bit moves downwar diy If the
disks are carried exteriorly to a central sup-

porting body, the core soon encounters the
Tatter and ¢ any hard formation may pr avent
further progress of the bit. If the disks are
carried between spaced legs, the core may
rise much higher with better chances of its
breaking off before encountering the support-
ing body. A rising core oitentimes deilects
the bit and causes a crooked hole.
Axnother common deﬁmency n the present
vpe of rotary disk bit is that there is a tend-
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ney of “corkserewing” or the forming of

cmohed holes. This is pumarﬂy due to the
fact that there is no means for centralizing the
blt as 1t advances downwardly.

It is an object of this invention to provide 55
a desk bit in which the fiattening of the disks
is reduced to & minimum. This is accom-
plished by mounting the disks in a novel man-
ner which greatly accentuates the tendency of
the disks to rotate. In this way I am able to 6o
pronde a disk bit in which the life thereof is
considerably longer than the present type of
bit, which is more efficient and which will cut
the proper size hole for a greater period of
time than does the prese nt type of disk bit. 65

Ttis also an OD]GCL of the invention to pro-
vide & means Tor cutting away the core for-
mations. This I accmnphsh by providing a
central cutting member. By this provision I
do away with a any interference to the progress 70
ot the bit, which, as explained above, con-
dnces to the cutting of crocked holes and other
obvious disadvantages.

It is a still further object of the invention
to provide a disk bit in which the formation 75
of corkscrew holes will be entirely obviated.
This is accomplished by the provision of an
additional set of disks which serve as ream-
ing cutters and which prevent the wobbling
of the drill, 80

It is also an object of this invention to
plOVld(, a simple and rugged means for re-

taining the cutter supporting members and
the cutter disks in place.

By incorporating the above and other ob- 85
jects which will appear hereinafter, in a
disk bit, I am able to provide a bit which is
superior to other bits in a number of ways.
In the first place, because of the simple and
effective design, I am able to provide a bit 90
which is e\;@eedingly rugged. By the novel

arrangement of the disk retaining means and
securing pins, I am able to provide a bit
which is extremely simple in construction
relative to other bits. A bit including the 95
fertures of my invention will be very re-
Hable because 1t will not corkserew, it will
cut to proper size, the disks will not flatten,
and the core will be cut away as it forms.

Further objects of the invention and the 190
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additional advantages thereof will be made
evident hereinafter.

Referring to the drawings which are for
illustrative ] purposes only,

Fig. 1 is an elevational view of a drill bit
embodymo the features of my invention, a
portion of the lower end thereof being sec-
tioned to clearly show the boring cutter ar-
rangement and the manner for securing same
in place.

Fig. 2 is an elevational view of a bit em-
bodying the features of my invention, this
view being taken at right angles to Iig. 1
and being “sectioned at the upper encd thereof
to clearly show the means for retaining the
xean_ung cutters in place.

~ g, 3 1s a section taken as 1nchmted on the
hm 3-3 of Fig. 1.

Fig.4isa section taken as indicated by the
line. 44 of Fig. 2.

Pig: 5 i a section taken
the line 5—5 of Fig. 2.

As shown in the drawings, my invention

may beprovided in the form of a disk bit hav-

as indicated by

~ing'a body 11 which provides an upper por-

tion 12, and a lower portion 18, said upper
and dower portions being joined together by
means of a flat web 14. At the upper end of
the' upper portion 12 there is pwvided a
threaded pin 15 arranged for securing the bit
11:toa string of drill pipé. Downw rardly
extending arms 17 are provided on the upper
portion 12 of the body 11, these arms 17 be-
ng on opposite sides of the body 11 and being
sllollt]y offset rélative to a central line A—A
of Fig. 4. Formed on the inner sides of the
arms 17 are stub pins 18 which provide cireu-
lar outer faces 19; thes¢ pins being situated
on axes which slope downwardly toward the
rotating axis of the bit.  Bushings 22 are
situated -so-that the pin forinations 18 ex-
tend into central openings 23 thereof. Rotat-
ably ‘disposed ‘on the bealmw faces 24 of tn
bushings 22 are upper reaming members 2
these reaming members 25 bemg mtuuLed
between shouldero 26 of the bushings 22 and
wear plates 27. * As will be seen from T ig. 2,
the'reaming menibers 25 are disposed $o that
the upper portlons therect are converged; or,
in-other words, the disks 25 are arrangcd in
planes nonparallel with the rotating axis of
the drill bit.

Extending downwardly from the lower
portion: 18 of ‘the body 11 are legs 30, these
légs being offset relative to a central line
B—R as %hown in Fig. 8, and having up-
war dly and inwardly qlopmo pins 31 1“01 mod
oh the inner faces thereof, as shown in Tigs.
1and 3. On the pins 31 are placed bushings
32 which have ‘openings 83, into which the
pins 81 project. Rotatably meunfed on the
bearing Taces 34 of the bushings 33 are a pair
of bormn members in the form of disks 35
and 36, these disks 35 and 86 being situated
betweer shoulders 37 of the bushings 32 and
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wear plates 88. These disks 85 and 386, as
cleally shown in Fig. 1, are disposed in planes
at angles to the axis of rotation of the bit,
both sets of disks slanting inwardly at the
lower end thereof.

A means for holding the bushings 22 and 32
in place is provided in the form of a central
securing pin 40, which rests in a central open-
ing 41 m the body 11 of the bit. The upper
pushings 22 are provided with arcuated races
42, which are formed on the inner faces of the
g portions 43 of the bushings 22, these Iug
portions, when the bushings 22 are in place,
extending into a central opening 44 in the
web portion 14 of the body 11. After the
bushings 22 ave inserted in place, the secur-
ing pin is then positioned in its proper place,
the engagement between the outer face 45 of
the pm 10 and the arcuated face 42 of the
buchings 22 serving to retain the bushings
228 uuelv in place

The lower end of the securing pin 40 is, as

shown in Figs. 1 and 2, flattened on opposfcc

sides as indicated at 7 these flattened por-
tiong 47 being arranged to engage with inner
ﬂutl“ened portions 48 of the lower bushings
32. ¢ extreme lower ends of the flattened
faces 44 a)e converged, as shown at 49 in
Fig. 1, and the lower portions of the faces
48 of the bushings 42 are also converged to
accommoedate the , faces 49, as 111(hcated at 50
in F Fig. 1.

Ag pl eviously mentioned, there is a ten-
dency for the formation of cores between the
cutter disks' of the bit. My invention pro-
vides means for cutting away & core forma-
tion, indicated at 51 in Fig. 1. This means
I provide in the form of cutter blades 52
which may be formed on the'lower end of the
sécuring pin 40, these blades 52 serving to
expedie mly remove any core formation:

In order to resist axial movement in the
securing pin 40, 1 provide a cap or enlarge-
ment 53 at the upper end thereof, resting be-
twwn the upper end 54 oi the pin 15 and a

face 55 of the box 55* provided by a drill

collar 56 which supports the bit.  Resistance
to rotational movement of the pin 40 relative
to the bit 1s offered by’ enwafrement of the
flattened faces 47 and 48,

Lubricating mud for the cutters may be

gupphed thereto through a central mud pas-
sage B7, provided in “the securing pin 40,
there being branches 59 for @upplymo the
boring members 35 and 86 with Inbricating
fluid.  From the drawings, it will'be noticed
tha+ the securing pin extends entirely through

e body of the bit and that the Tubr IC‘Itll’IO—
ﬁmd passage 57 is wholely in the securing pin.
This is & prominent advantage from the fol-
lowing Qtandpomt The lubricating fluid is
generally in the form of a thin mud and con-
tains abrasive Dartlcles These particles
soon wear the paqk,aﬂe in a bit to a larger
diameter and the flow of mud is less restricted.

)

J

70

60

[&s]
%33

100

)
<t

ilo

—
bt
o

T
Az

L]
@
e




10

20

)
[528

¢
[

[
(%

(%74
Ut

<
<

1,783,372

When the passagé énlarges so that too large
a flow passes thGIQLhIOUOh, the body of the
old type of bit must be repiaced. In my bit
it is only necessary to replace the securing
pin 40.

The manners in which a bit incorporating
the features of my invention overcome the
beforementioned disadvantages are substan-
tially as follows:

be formation of flat spots on the disks is
greatly minimized by providing disks in
which the tendency for them to rotate is ac-
centuated. Thisaccentuation is accomplished
by mounting the disks at angles relative to
the axis of each other and to rotation of the
bit. This angular disposing of the disks also
assures the rotating of the disks when the
bit is rotated and the disks are engaging only
with the side of the hole.

Corkscrewing is prevented by the provision
of the reaming members 25 which serve to
ream the hole to proper size and to prevent
any wobbling in the bit, this wobbling being
the chief cause of corkscrewing. By provid-
ing rigid cutter blades 52, all of tue inter-
ferences present in the old types of disk bit are
obviated.

The wearing plates, the bushings and the
disL cutters which constitute the wearing

arts of the bit are replaceable and, there-
fore , the life of the body 11 is quite loncr It
will be seen that in a disk bit of this design the
parts thereof are all substantially enclosed
and are protected from damage by any ex-
ternal source.

I claim as my invention:

1. A disk bit comprising: a body; legs ex-
tending from said body; a pin formed on the

adjacent side of each of said legs; a bushing
supported on each of said pins; means extend-
ed into said body longitudina Hy thereof for
retaining said buthnab in place; and cutters
1otamb1y disposed on said bushings and
adapted to be removed therefrom without
altering the disposition of said pins relative
to each other.

2. A Qiqk bit comprising : & body; legs ex-
tending from said body a pin formed on the

d]acent side of each of sa aid legs; a bushing
suppor ted on each of said pins, said b ashm%

being placed on said pins from the Inner ends
of said pins without altering the disposition
of said pins relative to each other; ; Means ex-
tendmo into said body longit denwﬂy there-
of for retaining said bushmas in place; and
cutiers rot ,tably disposed on said bushmb

3. A disk bit comprising: a body; legs ex-
tending from said body 2 pin formed on the

dmcen’c side of each of said legs; a cup-
chaped bushing supported on each of said
pins; means extended into said body longi-
‘mdmully thereof for retaining said bushings
in place, said means being centrally dls*)osefl
between said bushings; and cutters rot ahblv
disposed on said bushings.

3

4. A disk bit comprising: a body; legs ex-
tending from said body; a pin formed on the
ad]ncent side of each of said legs; a cup-
shaped bushing supported on each of said
pins, said bushln(rs being placed on s2id pins
from the inner ends of said pins without alter-
ing the disposition of said pins relative to
each otl“er' means extended into said body
10n01tudmaﬂy thereof for retaining said
bushings in place, said means being centrally
chsposed between said bushings; and cutters
rotatably disposed on said bushmos

5. A disk bit comprising : a body consisting
of a single ummry member; disk cutters ro-
tatably supported by said body for boring a
hole; and means arranged between said disl
and termmatlnoP above the lower parus there-
of for dlslnteoratlno a core Whlch forms be-
tween said chsks said means being removable
as a unit from the upper end of said bod ¥

6. A diskbit compr ising : a body consisting
of a single unitary member‘ legs exte”ﬂmo
from sa aid body; a pin formed on the ad-
jacent side of each of said legs; a bush-
ing supported on each of said pins;
means extending entirely *hrough said
body 101101’511(111-“1157 thereof for retaining
S“cld bushings in place; cutters 1otatabw dls«
posed on said busbmw; and unitary core dis-
integrating means formed on the lower end
of said retaining means.

7. A disk bit comprising : a body consisting
of a single unitary member; legs extending
from said body; 2 pin for med on >‘1 re adjacent
side of each of said legs; a cup-shaped bush-
ing supported on each ot said pins, said bush-
ing being placed on said pins 1:.0111 the inner
ends of said pins; means for retaining said
bushings in place, said means being centrally
disposed befween said bushings; cutters to-
tatably disposed on said bushm gs; and core
disintegrating means formed on the lower
end of said retaining means.

8. A disk bit comprising: a pair of rela-
tively spaced depending offset legs extending
from said bodv bormo disks rota’mb sup-
ported on the inner side of each of sald legs
and disposed in planes at angles to the axis
of rotation of the bit; relatwely spaced do-

pending offset arms extenclmo from said bedy -1

above said legs; and guiding dﬂ)kq rotatably
supported on the inner side of each of said
arms, said guiding disks being disposed at
opposite ‘zncrles to that of the bori ing disks and
the axis of rotation of said bit.

9. A disk bit comprising: a body having
legs and arms extending therefrom: pins
formed on said legs and said arms; bushings
supported by said pins; cutter disks rotat-
ably supported by sai d bushin os: and n
unitary means for securing all of said bush-
ings in place.

10. A disk bit comprising: a body having
legs and arms extendino therefrom:
formed on said legs and said arms; bushings
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supported by said pins; cutter disks rotat-
ably supported by said bushings; and unitary
means for securing said bushings in place,
said securing means being extended central-
ly entirely through said body and between
said bushings. » v

11. A disk bit comprising: a body having
legs and arms extending therefrom; pins
formed on said legs and said arms; bushings
supported by said pins; cutter disks rotatably
supported by said bushings; and a cylindri-
cal securing pin extending through a central
opening in said body and engaging between
said bushings to hold them in place.

12. A disk bit comprising: a body having
legs and arms extending therefrom; pins
formed on said legs and said arms; bushings
supported by said pins; cutter disks rotat-
ably supported by said bushings; and a cylin-
drical securing pin extending through a cen-
tral opening in said body and engaging be-
tween said bushings to hold them in place,
said pin being flattened at the lower end
thereof and engaging flat faces of the lower-
most of said bushings in a manner fo prevent
the rotation-of said securing pin.

18. A disk bit as defined in claim 12 in
which the lower flatened end of said securing
pin and the flat faces of said lowermost bush-

» ing are tapered so as to prevent said securing

pin from dropping below a certain position.
T 14, A disk bit comprising: a body having
legs and arms extending therefrom; pins
formed on said legs and said arms; bushings

s supported by said pins; cutter disks rotat-

ably supported by said bushings; a cylindri-
cal securing pin extending through a cen-
tral opening in said body and engaging be-
tween said bushings to hold them in place,
said pin being flattened at the lower end
thereof and engaging flat faces of the lower-
most of said bushings in a manner to prevent
the rotation of said securing pin; and core re-
moving cutters formed on the lower end.of
said securing pin.

15. A disk bit comprising: a body having
legs and arms extending therefrom; pins
formed on said legs and said arms; bushings
supported by said pins; cutter disks rotat-

ably supported by said bushings; a cylindri- -

cal securing pin extending through a cen-
tral opening in said body and engaging be-
tweensaidhushingstohold them in place, said
pin being flattened at the lower end thereof
and engaging flat faces of the lowermost of
said bushings in a manner to prevent the ro-
tation of said securing pin; core removing
cutters formed on the lower end of said se-
curing pins; and means for holding said se-
curing pin in place.

16. The combination of: means to which

a bit may e secured ; a bit comprising a body

sectired to said means and adapted to carry
rotatable disk cutters; and a central rigid
cutter ember extending. longitudinally
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through and extending beyond opposite ends
of said body, said member having a head at
its apper end so disposed between the upper
end of said body and said means as to prevent
longitudinal movement of said rigid cutter
member.

17. A disk bit comprising: a body; a bear-
ing member having an axis of rotation at an
angle to the longitudinal axis of said body; a
disk supported by said bearing member; and
means adapted to be installed from the upper
end of said body and into the path of with-
drawal of the hearing member for retaining
said bearing member in place.

18. A disk bit comprising : a body; a bear-
ing member supported by said body; and a
securing pin adapted to be inserted from the
upper end of said body and into the path of
withdrawal of the bearing member for re-
taining said bearing member in place.

19. A disk bit comprising: a body having
a longitudinal central opening; a bearing
member supported by said body; and a se-
curing pin adapted to be extended into said
longitudinal opening from the upper end of
said hody and into the path of withdrawal of
the bearing member for retaining said bear-
ing member in place. '

20. A disk bit comprising: a body; upper
bearing members .supported by said body;
lower bearing members supported by said
body ; and a securing pin adapted to be placed
from the upper end of said body for retain-
ing said upper and lower bearing members
in place. '

Tn testimony whereof, I have hereunto set
my hand at Los Angeles, California, this 1st
day of November, 1924,

FREDERIC W- HILD.
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