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4 Claitns;
: 1 ;

THis invention® relates to' new and” useful im=
provententsin drilling bits:

One object of the invention is to provide & new
and improved’ bit’ havm‘r an’ enhanced dnllmg
getion:

A’ particular-object’ of ‘the-invention is o pro-
vide an improved drilling bit*having a plurality
of cutter cones; the teeth of which: engage-the
formation’ being" drilled in- different’ angular-dis=
positions whereby ‘tracking’ of the-teeth is elimi~
‘nated and an improved cutting action'is obtalned

An-important’ obJect of ‘the invention-is to pro-
vidé an’ 1mproved ' drilling bit' having thereon' a
plurality of cutter cones carrying’ wedge-shaped
cutting” teeth* with™ cutting edges; the" cutting
edeey of the teeth upon'at least one of the cutters
engaging the formation being drilledat'an angle;
preferably gpproximately 90°, with respect to the
lines of ‘engagement between the formation and
the cutting’ edges of the teeth of’ other of’the
cutters’ wliereby the formation being: drilled is-al-
temately or 1nterm1ttently ‘subjected to acutting
aetion - by~ cutting” teeth' disposed” at Varymg
angles:

A further: objeet’ of’ the:invention is* to- pro-~

vidé an improved: drilling  bit*having & plurality
of? cutter”cones: with- cutting teeth:thereon; sald
teeth. having cutting: edges; the cutting edges of
the teeth of somie of the- clitter cones’ extending

substantially circumferentially-of the path of to- 3

tation of (the bit: while the cutting’ edges-of” the

teeth of othet cones ‘extend substantially radially

with' respect’ to” said path-of rotation.
A" construction desighed’ to carry out” the in-

vention will . be hereihafter- described together :

with othier features of the'invention.
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The invention®will bé more readily” understood ‘

from-a- readmg of‘the following specification and’

by refererice” to- the ' accompanying” drawings;
wHerein an” example” of  the: mventlon is’ shown
ang’ ‘wherein:-

Rig: 1 is ¢ berspectlve view taKen from the
sige” of & drilling’bit" construeted in’ accordam:e‘

- with this mventlon, and

Fig: 2+is"a view taken from the bottom or un-
derside of said.bit. illustrating. the. cutting face
exposed to tHe formation beihg drilled.

Inv: the" drawings; the: numeral’ (0° designates

5 drilling bit ‘Having a substantially’ cylindiical

body 1 with: a:tapered; screw-threaded pin {2

extending upwardly therefrom. A plurality of.

cutter supporting shanks 13" depend from..the
body 11 and carry spindles (hot.shown) upon
which a. plurahty of ‘cutter.cones 14 are rotatably
mounted.. The pin 12" and body (4 are:provided
with tHe .usual watér courses: 15 for. permitting
the flow of drilling fluid. downwardly onto. the
cutter structure. Up to this point, the construc-
tion of the bit is entirely conventional, the cut-
ter cones preferably being mounted upon the
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spindles. by means of ‘ball bearings it any of the
various arrangemerits customary to thisart.. The
invention resides in' the arrangement and re-
lationship of the’ cutting teeth of ‘the  bit, and
since-the remainder” ofthe bit' may be’ of 'any
suitableror désirable structure; a detailed deserip=
tion® thereof is- not necessary:. Many types of
struetures: or’ cone bits™are” well known" in" this
particular field and to"thoseskilled  in"this” art;
and' may be" used’ in- connection with' the” pres-
ent-invention:

" Although the invention may be applied to any
bit having-two" or more- cutters: of" the conieal
type; it is preférably applied to a four-cone-bit,
and"as' a specific embodiment’ of the invention;
suech a bit' has been-illustrated. - The cutter-cones
14" are divided into> two . diametrically-opposed
pairs, the cones 15! and" I¥ of one:pair carrying
a-plurality of cutting-teeth 1T -arranged in a plu-
rality of rows 18 extending circumferentially - of
said cones. The teeth I T'are of the wedgezshaped’
variety, common in® this-art; and carry-cutting
edges’ i 9 extending’ circumferentlally ‘of 'the-rows
t8°and of ‘tHe cones 15'and '16. The'cuttifiy edies

- 18%are thus disposed’substantially at right anglées’

with' respect to the axes of the cones 15 and 16
and circumferentially: with respect'to-the path:of
rotation of'thebit"10.

The opposite: pair  of” d1ametrxca11y-opposed.
cutter ~cones 200 and® 21 are” interposed” Hetween
and: arranged:at right angles with respect to the:
cones 15 and: 16, 'The cones: 20 and 21 also carry:
cutting: teeth: 227 having cutting edges’ 237 and’
beihg arranged in-circumferential rows-about the
bodies of ‘tHe cones 20°and 21 As shown'in'the
drawings, the cutting: edges® 287 of  the’ teeth 22
extend’ tiansversely of tHe: rows' in’ whieh . the
teeth' are arranged and:are substantially:alihed
with'the axes:of tHe cones:20°zand 21: THe cut=
ting ~edges: 287 are” thus  disposed’. substanmally'
radially: with: respect’ to~ the: path- of rotation of
the bit 10: - i

It is to:be noted’ that'the’ teeth 24 ‘it the outer:
two rows upon:the cutter-cone 20-Have-their cut-
ting' edies 25:disposed’at a slight'ansle  with re-
spectto the axis of tHe cone 20; and thus are:not
disposed: exactly radially: with: respect  to the
path off rotation- of the bit: THey are substan-
tially so, however; and’in the -course’ of' rotation
of the"bit, they' engage*the formation: substan=
tially-at’ right angles with respect to thée track
left by the cutting edges 19 of the teethy (1. The
essence: of this mventlon ig" to- be" found in a
bit and’cone structure having: cutting teeth which'
intermittently’ subject” the formation: to: the. ac-
tion of cutting teeth:with cutting edges” disposed
substantially at: right angles: Thus, the forma-
tion is drilled by cutting edges, some of which are
disposed ‘radially of the hottom of the well bore
and some of which are disposed  circumferen-
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tially thereof. In the usual type of bit, all of
the cutting teeth are similarly arranged, and all
of the cutting is normally effected by cutting
edges disposed radially of the bottom of the hole.
In the present invention, the drilling is accom-
plished by intermittently or alternately bringing
into engagement with the formation teeth gis-
posed both radially and circumferentially of the
bottom of the well bore or hole, and a much
faster drilling action is obtained.

‘While it is preferable to aliernate the two types

of cutting edges as illustrated in the drawings,
it is obvious that any suitable or desirable ar-
rangement of the cutting edges may be employed
whereby, in the course ‘of one complete revolu-
tion- of the bit 18, a:given portion of the well
‘bore bottom is subjected to cutting action both
circumferentially and radially. Nor, as pointed
out hereinbefore, must the invention be limited
to the use of four cutter cones. - So long as two
or-more cutters are employed, the bhottom of the
well .bore may be intermittently or alternately
subjected to the two. types of cutting action in
the course. of rotation of the bit.
. Tt is further to be noted that the inner rows
of teeth on the various cutters do not pass over
the same portion of the well bore, that is, they
do not follow in the tracks of teeth upon the pre-
ceding. cutters. . Of course, less material must be
drilled near the center of the well hore and a
smaller number-of teeth may be employed for this
purpose. .It has been found that this staggering
of the rows of teeth with respect to one another
and the-intermittent or alternate subjection of
the formation. in the center of the bore to radial
and. circumferential cutting results in a fast and
very desirable drilling -action.

Since :the action of the novel tooth arrange-
ment embodied in this invention is- dependent
upon intermittent or- alternate subjection of the
formation to. the action of the teeth disposed
substantially at right angles, it is obvious that
various tooth arrangements may be made. The
teeth of one group of cutters may have their cut-
ting edges disposed-at an angle to the axes of the
cones carrying such teeth, while the cutting edges
upon the other group of cutters are arranged in
the opposite direction, -being disposed to- strike
the tracks-of the first set of teeth at an appreci-
able.angle. - Thus, the-aim of the invention is
carried out-in subJectmg a section of the forma-
tion to the cutting action of one group of teeth
and subsequently subjecting that, or an adjacent,
section of the formation to cutting by teeth ar-
ranged at a substantially different angle. In this
manner,.cutting of the formation-by a number of
teeth, all arranged at a similar angle, is avoided.
Instead, cuts are made at different angles and
the drilling speed is naturally increased.

‘The- foregoing :description. of the mvention is
explanatory thereof and various changes in the
size, shape and materials, as well gs in the details
of-- the illustrated constructlon may be made,
within the scope of the appended claims, w1thout
departing from. the spirit of the invention.

- What I claim and desire to secure by Letters
Patent is:

1..A dr1111ng blt mcludmg, a hody, four spindles
carned by the body, conieal cutters on the spin-
dles extending substantially to the vertical axis
of the bit and adapted to revolve on said spin-
dles, and wedge-shaped teeth on each cutter hav-
ing cutting edges, the teeth on alternate ones of

10

30

80

65

4
the cutters having their cutting edges disposed
to engage the formation being drilled - substan-
tially at right angles to the line of formaticon-
engagement of the cuttmg edges of the other two
cutters 2

2. A drilling bit 1nc1ud1ng, a body adapted to
be rotated in a well bore, a plurality of spindles

on the body, conical cutters on the spindles

extending substantially to the vertical axis of
the bit, each cutter carrying concentric rows of
wedge-shaped cutier teeth having chisel-like cut-
ting edges, the cutters being adapted to roll over
the formation being drilled as the body is rotated
and to bring the cutting edges of the teeth into
engagement with said formation, the teeth on
alternate ones. of the.cutters. being disposed- to
engage the cutting edges of the teeth with the
formation substantially at right angles with re-
spect to the lines of engagement between the for-
mation and cutting edges of the teeth on the
other. cutters, and the concentric rows of teeth
upon the inner portions of the cutters being stag-
gered between adjacent cutters whereby the inner
rows of teeth of adjacent cutters track in differ-

5 ent paths as the bit is rotated over the formatxon

being: drilled.

3. A drilling bit 1ncludmg a body adapted to be
rotated in a well bore, four spindles carried by
the body, conical cutters on the spindles extend-
ing substantially to the vertical axis of the bit and
adapted to revolve on said spindles, each cutter
carrying concentric rows of wedge-shaped cutter
teeth having chisel-like cutting edges, the cutters
being adapted to roll over the formation being

- drilled as the body- is rotated and to bring the °

cutting edges of the teeth into engagement. with
sald formation, the teeth on one diametrically-
opposed pair of the cutters being disposed to en-
gage the cutting edges of the teeth with the for-
mation at a predetermined angle, the teeth on
the opposite diametrically-opposed pair of cut-
ters being disposed to engage the cutting edges
of the teeth with the formation substantially at
right angles with respect-to the line of. engage-
ment. between: the -formation and . the. cutting
edges of the teeth of the first named pair of cut-
ters, and the concentric rows of teeth upon the
inner portions of the cutters being staggered be-
tween adjacent cutters. whereby the inner rows
of teeth of adjacent cutters track in . different
paths as the cuftters pass over the formation.

4. A drilling bit as set forth in claim 3, where-
in the cutting edges of the teeth of one diametri-
cally-opposed pair of cutters engage the forma-
tion substantially radially of the bit, and the cut-
ting edges of the teeth of the opposite diametri-
cally-opposed pair of cutters engage the forma-
tion substantially circumferentially .of the bit. -

- HANS GRUNER
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