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This invention has to do with a well drilling bit and 
it is a general object of the invention to provide a sim 
ple, practical, improved formation cutting structure by 
combined mechanical and hydraulic means. ,, 
'weu drilling bits used incidental to carrying out the 

rotary method of drilling, have been carried by drill-_ 
irig strings through which ?uid is circulated. 

For a very long time ?uid circulation was employed 
primarily to circulate or flush the cuttings and more re 
ce'n‘tly, the volume and pressure of the ?uid circulated 
has been increased to the end that it has some action 
upon'the formation being drilled and'thus supplements 
the mechanical drilling action. . 

‘In drilling with the rotary method and employing the 
usual type of well drilling bit, there is often a marked 
tendency for the ‘bit to deviate from a truly vertical course 
or from a predetermined course, and as a result of this, 
various constructions, methods, and devices have ‘been 
proposed and tried with a view of eliminating or mini 
mizing this tendency. > 
‘It is a general object of this invention to provide a 

well drilling bit serviceable to drill by mechanical and 
also hydraulic means, and which is such as to operate 
effectively and with a minimum tendency to deviate or 
de?ect from a predetermined course. ' 

Another object of this invention is to provide a well 
drilling bit of the general character referred to which 
involves but two rotary cutters, preferably located dia 
metrically opposite each other and each serving to act 
on the bottom of the bore as well as on the side, to 
the end that a hole is bored mechanically to be of the 
desired size, and including nozzles serviceable to direct 
jets of ?uid, one at the bottom of the ,bore to ‘aid or 
supplement the action of the cutters, and the other at 
the side of the bore at a point above thebottom thereof 
to wash the wall of the bore and 'to have a stabilizing 
elfect; 

-It.is another object of this invention to provide a bit 
of the general character referred to wherein the cutters 
provided to effect mechanical cutting are so combined 
with and related to the nozzles of the hydraulic means 
as to present a structure which, as a whole, is simple and 
inexpensive of manufacture and highly effective and de 
pendable in action. 7 

The various objects and features of my invention will 
be fully understood from the vfollowing detailed descrip— 
tion of a typical preferred form and application of my 
invention, throughout which description reference is made 
to the accompanying drawings, in which: v 

Fig. 1 is a view illustrating the bit of the present in 
vention in a well bore. Fig. 2 is an enlarged side ele 
vation of the bit showing a view as indicated by line 
2-2 on Fig. 1. Fig. 3 is a vertical sectional view of 
the bit, being of'a view taken as indicated by line 3—-3 
on Fig. 2, and Fig. 4 is a side elevation of the bit taken 
as indicated by line 4-4 on Fig‘. 3. - 
The bit provided by the present invention is adapted 

to be employed in carrying out the rotary method of 
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ldrilling, andrin the Fig. 1 of the drawings, it is shown 
carried by a drilling string S to be operated thereby. The 
drilling string S is tubular and in accordance with con“ 
ventional practice is supplied at the upper end of the 
well with ?uid under pressure. In‘ Fig. 1 the bit, as‘ 

7 provided by the invention‘, is shown on theql'olwer' end 
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of the drilling string and is indicated as being operated 
to establish or drill a suitable well bore v10. ' ' - 

The bit includes generally a body A, a plurality of cut 
ters B carried by the body and a plurality of nozzles C_ on 
or carried by the ‘body adapted to handle ?uid supplied 
to the bit by the string S. V c ‘ 

The body A of the bit includes generally a main or 
middle portion 10 having a central opening or [cavity 11. 
A coupling pin 12 projectsup from“ the body and is 
shown as a conventional coupling element in the nature 
of a threaded pin engaging with the lower end ‘of the 
string S or a ‘suitable part provided thereon to carry the 
bit. The pin 12 is tubular in form and has a central 
?ow‘p-assage 13 that» opens into the cavity 11in the main 

’ portion 10 of the body. 
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Legs 14 are provided on vand depend from the main 
portions 10 of the body and, in the preferred construc 
tion illustrated, there are two like legs located at oppo 
site side portions of the body so that they are diametri-v 

. _ cally opposite each other. The legs have their lower inner 
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portions ?nished so that they have suitably pitched faces 
16'to which the cutters B are mounted. The faces16', 
of the legs, as shown in the drawings,vare pitched so that 
each el‘itend's downwardly and outwardly.‘ As a result 
of this pitching ‘or inclination of the faces 16 and because 
of the legs beingdiametrically opposite each other, the‘ 
faees downwardly ‘diverge as clearly illustrated in Figs; 
2 and 4'of the drawings. The cutters Bare carried by 
the legs 14 at the ‘faces 16 thereof and, in the case i1 
lustrated, they are frusto ‘conical, ‘one carried on'ea‘ch 
face 16. The cutters are rotatably mounted on the legs 
at the faces 16 and, in practice, any suitable construction 
can ‘be employed to suitably support the cutters on the‘ 
legs. 
drawings since such a feature of a bit is old and well 
understood in the art. For purpose of example it is to 
be understood that thecutters may be mounted as, for 
instance, by a cutter mounting means such as is illustrated 
in Patent No. 2,470,695, issued May 17, 1949. ' 

In the particular case illustrated the teeth on the con. 
ical cutters B are circumferentially spaced and are in' 
rows extending around the cutters, and'the teeth of the 
two cutters are lapped or meshed, as clearly illustrated ‘in 
the drawings. The cutters are ‘mounted on the legs to 
have portions projecting outward somewhat therefrom" 

> and so that they have portions so that they depend a sub 
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stantial distance below the legs. As a result of thisicon 
struction, the cutters establish a cutting mechanism exf 
=tending completely across the bottom of the well bore .10 
andhaving parts at the sides or wall of the well bore to 
cut to the desired ‘size or diameter. 

In accordance with the present invention the bit .con 
struction is'provided with a plurality of ?uid ‘handling, 
nozzles, and these are formed on'or as‘ a‘ partpof the'body 
A of the bit. Though the nozzles are preferably _inte-‘ 
grally formed with the body, they'will ‘be referred :to .and 
distinguished as parts separate from or the considered inde‘ 
pendent of the body. In the preferred carrying out of 
the ‘invention there is at least one nozzle C that discharges 
downwardly and which will be referred to as ‘a bottom 
nozzle 20, and there is at least one nozzle opening later 
ally and which will be referred to as a side nozzle 21. 
a The vbottom nozzle 20 is locatedon?arid depends some‘ 
what ‘from the main ‘or middle portion 10 of body A and 
is located midway between the legs 14 and-is spaced'f'rom 

, or radially outward relative to, :the. central longitudinal 

=No detail of such constructionis shown in the“ 
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axis of the bit to be displaced 90° from the legs. In the 
preferred construction the bottom nozzle 20 is located so 
that its lower or discharge end is located closer to the outer 
peripheral portion of the bit than to the central axis 
thereof, as clearly shown in'Fig. 3 of thejdrawings. The 
nozzle 20, as shown in the drawings, includes -a boss-like 
part or projection 22 on the body depending therefrom 
midway between the legs 14 and located at the outer 
peripheral portion of the body. The part 22 depends 
down betweenrthe cutters carried by the‘legs and it has 
an opening through itde?ning a ?ow passage 23 that is 
in communication with and which is supplied‘ with ?uid 
from the cavity 11. At the lower end of part 22, forming 
nozzle 20,- there is a ?ow directing or jet opening 24 con~ 
siderably smaller in diameter than the ‘passage 23' so that 
?uid passedthereby and issuing therefrom discharges in 
the form of a concentrated jet. It is preferred to provide 
the-discharge end or opening’ of the bottom nozzle 20 
with a bushing 25 of hard metal so that it is wear-resisting. 
In the case illustrated, the bushing 25 is of limited size and 
is ?xed in the part 22 to be rigid therewith. ' 

‘ The-side nozzle 21 includes a boss-like part or projec 
tion 30_on'the middle portion 10 of body A. The ‘part 
30, forming nozzle 21, projects laterally or from one side 
of the body portion 10 and the lowermost‘portion thereof. 
The .part 30 forms or establishes a ?owj passage 32 ex 
tending, laterally from the cavity 11, and it has a reduced 
discharge opening 33 directed laterally of the bit and 
is such as to deliver a stream or jet of ?uid at high 
velocity. The discharge of nozzle 21, like that of the 
nozzle 20, is preferably provided by a hard Wear-taking 
bushing 34. 

i ,The side nozzle 21 is preferably located or con?ned to 
the lower end portion of the part 10 of the body A so 
that it projects somewhat laterally therefrom but does 
not depend therefrom at a point displaced 90° from the 
legs; As a result of this construction of the side nozzle 
21, it opens or discharges at a point above the cutters B 
and is directed toward or against the side wall of the 
well bore 10 as the bit operates. . 

In, accordance with the broader aspects of the' present 
invention, it is contemplated that the bottom nozzle 20 
be .so‘disposed as todirect a high velocity jet of ?uid 
downward and onto the bottom of the well bore whereas 
the side nozzle 21 is disposed to direct a high velocity jet 
of ?uid laterally and so that it impinges upon the side 
wall 10 of the bore. It is not necessary that the nozzle 
20 be directed straight down or so that it is’ parallel with 
the longitudinal axis of the bit but, in practice, it can be 
inclined somewhat from such a position; in fact, in the 
drawings it is shown inclined to direct a jet somewhat out 
ward as well as downward. In the case of the side nozzle 
21, it need not direct a jet straight out from the side of 
the bit but it is intended that it direct a jet in a general 
lateral direction. In the particular case illustrated, the 
side nozzle 21 is located to direct a jet straight out from 
the side of the body. - - - 

Under actual operating conditions 'say, for instance, 
when a bit, such as is shown in‘ the drawings, is being em 
ployed to drill a well bore, the ?uid discharged through 
the bit’ can be introduced thereto through the string S at 
a high pressure It has been found in practice, that if, as 
the bit is rotated in the manner common to the usual 
rotary bit of this general character ?uid delivered to the 
upper end of the well string S at about 800-2000 lbs. per 
square inch will result in an effective jet being delivered 
by the nozzle 21 against the bottom of the well bore 
while an effective jet is delivered by the nozzle 21 against 
the side wall of the well bore. ' It has been" found that in 
actual operation the jet action gained by the construction 
of the present invention materially adds or supplements 
the mechanical drilling gained by the action of the cut 
ters B and at the same time results in a wellbore that is 
stabilized or which has little orno tendency to deviate 
from a predetermined course. In wells which have a 
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tendency to deviate from the vertical it has been found 
that a bit of this construction will straighten the hole and 
bring it back to vertical. Asthe bit is rotated, the cutters 
B grind or cut away at the bottom of the well bore and 
mechanically establish a hole of the desired size‘ while at 
the same time the high velocity jets of ?uid eifectively 
?ush the cuttings out or away from the bit, act upon the 
bottom of the well bore and also against the side wall 
thereof. 

Having described only a typical preferred form and 
application of my invention, I do not wish to be limited or 
restricted to the speci?c details herein set forth, but wish 

- to reserve to myself any variations or modi?cations that 

15 
may appear to those skilled in the art and fall within the 
scope of the following claims. _ 
Having described my invention, I claim: 
1. A well drilling bit including, a body adapted to re 

' j ceive .vfluid,..a pair of oppositely faced cutters mounted 

20 
on the body and depending thereforrn, a pair of nozzles 
on the body adapted to handle ?uid from the body, the 
nozzles being diametrically opposite ‘each other and one 
disposed to discharge downwardly from the body at the 

. periphery thereof and the other disposed to discharge 

25 
laterally from the body at the periphery thereof, the 
cutters being located diametrically opposite each other 
from the central vertical axis of the bit and the nozzles 
being located about said axis in positions rotatively dis 

. placed 90° from the cutters. 

30 
2. A well drilling bit including, a body adapted to re~ 

ceive ?uid, a pair of oppositely faced cutters mounted on 
the body and dependingtherefrom, a pair of nozzles on the 
body adapted to handle ?uid from the body, the nozzles 

' being [diametrically opposite each other and one spaced 
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laterally of the axis of the bit and between the cutters and 
disposed to discharge downwardly from the periphery of 
the'body and the other being located above the cutters and 
disposed to discharge laterally from the periphery of the 
body, the nozzles being rotatively displaced 90° from the 
cutters. ‘ . t ' 

3. 7 A well drilling bit including, a body having a middle 
portion with a cavity therein, a tubular stem projecting 
up from the middle portion and adapted to pass ?uid to the 
cavity, and legs depending from and at the outside of the 
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middle portion diametrically opposite each other, a pair 
of voppositely faced roller cutters one carried by‘each leg, 
a nozzle at one side portion of the body spaced laterally 
of the'axis of the bit and between the legs and in com 
munication with the cavity and adapted to discharge 
downwardly from the peripheral portion of the bit, and 
a nozzle on the body‘diametrically opposite the ?rst men 
tioned nozzle and adapted to discharge laterally from the 
periphery of the bit, the nozzles being rotatively displaced 
90° from the cutters. ' _ 

4. A well drilling bit including, a body having a middle 
portion witha cavity therein, a tubular stem projecting 
up from the middle portion aud'adapted to pass ?uid to 
the cavity, and legs depending from and at the outside of 
the middle portion diametrically opposite each other, a 
pair _of oppositely faced .roller cutters one carried by 
each leg,»'a nozzle ‘at one side portion of the body spaced 
laterally of the axis of the bit and extending down be 
tween the legs and in communication with the cavity 
and adaptedrto discharge downwardly from the peripheral 
portion. of the bit, and a nozzle on the body diametrically 
opposite the ?rst mentioned nozzle, spaced above the cut~. 
ters and adapted to discharge laterally from the periphery 
of the bit, the nozzles being‘ rotatively displaced 90° 
from the cutters. . Y :7 r . - - ~ 7 

5.’ A~well drilling bit including, a body ‘having a middle 
portion with‘ a cavity therein, a tubular-stern‘ projecting 
up from the middle portion and adapted'to pass ?uid to 
the cavity, and legs depending from and at the outside‘of 
the middle portion diametrically opposite eachTOther, a 
pair of‘ oppositely‘ faced roller cutters one carriedby each 
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