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This invention relates to a well tool and re 
lates more particularly to a well bit for use in 
the rotary method of well drilling. A general 
object of the invention is to provide a simple, 
practical well drilling bit including a readily de 
tachable and replaceable cutter head having im 
proved cutting parts and a novel and effective 
means for handling the circulation ?uid. 
Another object of the invention is to provide a 

cutter head for a well bit having simple depend 
able cutting parts formed and related so that 
they-are particularly rapid and effective in their 
penetration of the earth formation and insure the 
drilling of a straight hole or well bore. 
Another object of the invention is to provide a 

well bit including a shank, a cutter head having 
a detachable ?ange and bolt connection with 
the shank, and an improved means for handling 
the circulation ?uid so that the cutting parts of 
the cutter head are effectively ?ushed. 
Another object of the invention is to provide 

a well drilling bit of the character mentioned in 
cluding a plurality of outlets or passages for the 
discharge of circulation ?uid that are positioned 
and related to the cutting parts of the detach 
able bit head so that the cutting parts are kept 
clean and free of cuttings to greatly increase 
the cutting speed of the tool. 
Another object of the invention is to provide 

a well bit of the character mentioned in which 
the ?uid circulating passages do not complicate 
the structure and do not in any way interfere 
with the connection between the shank and the 
cutter head. 
Another object of the invention is to provide 

a well drilling bit of the character mentioned in 
which the cutting parts or teeth are formed and 
related to one another so that the bit operates 
smoothly and is rapid in its cutting action. 
A further object of the invention is to provide 

‘ a well drilling bit that is sturdy and dependable 
in construction and simple and inexpensive of 
manufacture. - 
The various objects and features of the inven 

tion will be better and fully understood from the 
following detailed description of a typical form 
and application of the invention, throughout‘ 
which description reference is 
panying drawing, in which: 

Fig. 1 is a side elevation of the bit provided 
by the present invention. Fig. 2 is a bottom ele 
vation of the bit, and Fig. 3 is a view of the low 
er end of the shank with the cutter head removed. 
The well drilling bit provided by the invention 

includes generally, a shank 10, a detachable cut 
ter head 11 on the shank 10, and means 12 for 
handling the circulation ?uid. - ' 
The shank 10 is an elongate member adapted 

to be attached to the lower end of an operating 
string of drill pipe, or the like. The shank 1! in 

had to the accom 

cludes a main part or stem 13 and'an enlarged 
lower end part 14. A screw-threaded pin 15 is 
provided on the upper end of the stem 13 to fa 
cilitate the connection of the‘ bit with the oper 
ating string. _A plurality of spaced annular 
grooves 16 is provided in the stem 13 adjacent 
its upper end to provide spaced annular wickers 
or ribs 17 adapted to be engaged by a ?shing 
tool in the event that the bit is lost in the well 
bore. The enlarged lower end portion 14 of the 
shank 10 is provided to carry the cutter head 11 
and is yoked or formed with two spaced side parts 
18 with an elongate groove-or socket 19 between 
them. The socket 19 extends vertically upward 
from the lower end of the shank and extends 

70 

75 
across the enlarged lower end portion 14 from . 
one side to the other. The lower end portion 14 
of the shank is enlarged or widened in the di 
rection of the socket 13 so that its side parts 18 
project in opposite directions from the lower end 
of the stem 13. The lower faces or ends 20 of the 
side parts 18 are ?at to form abuttments for re 
ceiving the detachable cutter head 11. , 
The cutter head 11 is in the nature of a unit 

that is removably attached to the lower end of 
the shank 10. The cutter head 11 is preferably 
a single integral unit or part as illustrated 
throughout the drawing. In accordance with the 
invention, the cutter ‘head 11 includes a body 21 
to engage or seat against the lower end of the 
shank, a tongue or ?ange 52 for extending into 
the socket 19, main or forward cutting parts 22, 
rear cutting parts 23, inner cutting parts 24 
and reaming blades 25.‘ The body 21 of the bit 
head extends across the lower end of the en 
larged portion 14 of the shank and has a ?at 
upper end 25 adapted to seat against the lower 
end faces 20 of the side parts 18. The vflange 52 
projects from the upper end of the bit head body 
21 and is shaped to fit the socket 19. Enlarge 
ments or ribs 28 are provided on the rear side 
of the ?ange relative to the direction of rotation 
of_the bit and are received in grooves 29 in the 
walls of the socket 19. The ribs 28 constitute rein 
forcements for the reaming blades 25 as will be 
hereafter described. The ribs 28, in cooperat 
ing with the grooves 29, prevent lateral shift 
ing of the ?ange 52 in the socket 19. The de 
tachable connection between the bit head body 21 
and the shank 10 includes bolts 30 extending 
through spaced transverse openings in the side 
parts 18 and the ?ange 52. The heads of the 
bolts 30 and the nuts 31 threaded on the bolts 
may be countersunk in the opposite sides of the 
enlarged lower end 14 of the shank as illustrated 
in the drawing. 
The ?ange 52 projects from the opposite ends 

of the socket 19 to provide the reaming blades 25. 
The blades 25 are adapted to act on the formation 
at the side walls of the well bore and have com 
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paratively long vertical cutting edges 32. The 
main or forward cutting parts 22 and the rear 
cutting parts 23 are in the nature of teeth pro 
Jecting downwardly from the lower end of the 
cutter head 11 to engage the formation at the 
bottom of the well bore. The forward and rear 
cutting parts are arranged in two substantially 
diametrically opposite sets or groups each includ 
ing a forward cutting part 22 and a rear cutting 
part 23. The forward cutting parts or teeth 22 
project downwardly from the cutter head 11 at 
points ahead of the reaming blades 32, while 
'the rear cutting parts 23 are located behind the 
reaming blades. 
The main or forward cutting parts 22 are com 

paratively wide or broad extending from beyond 
the outer ends of the enlarged portion 14 of the 
shank to points short distances from the vertical 
axis of the tool. In accordance with the in 
vention, the forward cutting parts 22 are located 
so that their outer portions extend beyond the 
forward faces of the cutter head body 21. The 
forward cutting parts 22 have ?at substantially 
vertical front faces 33 facing-in the direction of 
rotation of the bit. The outer portions of the 
forward cutting parts 22 project considerable dis 
tances below the cutter head body 21 to provide 
comparatively long reaming edges 34. In the 
preferred construction, the forward cutting parts 
22 are substantially radial relative to the axis of 
rotation of the drill as illustrated in Fig. 2 of the 
drawing. Each forward cutting part 22 is pro 
vided with a plurality of stepped cutting edges 
to engage the formation at the bottom of the 
well bore. The cutting edges of the forward 
cutting parts 22 are stepped downwardly and 
outwardly, that is, each cutting part 22 has a 
plurality of cutting edges arranged in a down 
wardly and outwardly stepped series. In accord 
ance with the broader aspects of the invention, 
the forward cutting parts 22 may be provided 
with any suitable number of stepped cutting 
edges. In the particular tool illustrated in the 
drawing, there are three lower cutting edges 22a, 
22b, and 220 provided on each forward cutting 
part 22. It will be apparent that the forward 
cutting parts 22 provided with the stepped cutting 
edges operate to make a series of annular cuts 
in the formation at the bottom of the well bore, 
the cuts joining one another to constitute a single 
comparatively wide annular out. As the inner 
most cutting edges 223 of the forward cutting 
parts 22 are spaced from the center or_axis of 
rotation of the drill, they leave a core that is cut 
or destroyed by the inner cutting parts 24. The 
forward or main cutting parts 22 may be braced 
or reinforced by ribs 35 extending downwardly 
from the lower end of the cutter head body 21. 
The rear cutting parts 23 project downwardly 

from the lower end of the cutter head body 21 
and supplement or'aid the outermost cutting 
edges 22c of the forward cutting parts 22. The 
rear cutting parts 23 are in the nature of down 
wardly projecting blades having lower cutting 
edges 55 which follow the outermost cutting 
edges 220 of the forward cutting parts 22 in their 
action on the formation at the bottom of the 
well bore. The forward faces of the rear cutting 
parts 23 are preferably ?at and vertical, and 
substantially radial relative to the central axis 
of the drill. In the particular cutter head illus 
trated in the drawing, there is a single rear 
cutter 23 provided in each set or group of cutting 
parts and the rear cutting parts 23 of the two 
groups are substantially diametrically opposite. 
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The rear cutting parts 23 may be braced or rein 
forced by ribs 36. - . , 

The inner cutting parts 24 are provided to de 
stroy or cut away the core left by the forward 
cutting parts 22. The inner cutting parts 24 are 
in the nature of blades resembling the fish tail 
type of cutting blade. The inner cutting parts 
24 project downwardly from the lower end of the 
cutter head body 21 and extend radially out 
ward in opposite directions from the vertical 
center of the drill. In accordance with the in 
vention, the inner cutting parts 24 are disposed 
transversely of the two sets or groups of forward 
and rear cutting ‘parts. The transverse inner 
cutting parts 24 may be sufficiently wide to over 
lap the innermost cutting edges 22=l of the for 
ward cutting parts in their action on the forma 
tion. The inner cutting parts 24, in being sub 
stantially transverse of the other cutting parts of 
the tool, insure the smooth steady operation of 
the bit. 
The means 12 for flushing the cutting parts of 

the cutting head provides for the downward dis 
charge of the circulation fluid at points imme 
diately in front of each forward cutting part 22 
and between the forward and rear cutting parts. 
The means 12 for handling the circulation ?uid 
includes a central longitudinal ?uid passage 40 
in the shank 10. The passage 40 extends down 
wardly from the upper end of the threaded pin 15 
to a point adjacent the enlargement 14 of the 
shank where it discharges into an enlarged 
chamber 41. A ?uid passage 42 is provided in 
each side part 18 of the shank enlargement and 
extends downwardly from the bottom of the 
chamber 41 to the lower outer sides or corners of 
the shank enlargements 18. 

Nozzles or ?ow beans 43 are provided on the 
discharge ends of the passages 42. The flow 
beans 43 may ?t into enlargements or counter 
bores in the lower ends of the passages 42 and 
project downwardly from the body 21 of the cut 
ter head at points immediately in front of the 
forward cutting parts 22. The flow beans 43 
may be welded or otherwise attached to the body _ 
21 of the cutter head and project from the lower 
end of the bit head to bring the discharging cir 
culation fluid to points adjacent the bottom of 
the well bore immediately forward of the forward 
cutting parts 22. The fluid passages 42 are of _ 
comparatively large diameter and the openings 
or passages 44 in the ?ow beans 43 are of less 
diameter than the passages 42 to increase the 
velocity of the discharging fluid. The provision 
of the nozzles or flow beans 
discharge of the circulation at a high velocity 
below the lower end of the cutter head and con 
centrates the wear or abrasive action of the solid 
matter in the circulation ?uid at‘ the ?ow beans. 
The flow beans 43 may be comparatively inexpen 
sive and may be easily replaced when worn. The 
circulation ?uid under pressure discharging from 
the ?ow beans 43 effectively ?ushes the forward 
faces of the cutting parts 22 to prevent the 'ac 
cumulation of cuttings or solid matter, and in 
sures an effective circulation at the bottom of the 
well bore. 

It is a feature of the invention that the ?uid 
handling means 12 provides for the discharge of 
circulation ?uid from the cutter head 11 at points 
between the forward cutting parts 22 and the 
rear cutting parts 23. Passages 46 are provided 
in the side parts 18 of the shank and extend 
downwardly from the chamber 41 to the lower 
ends 20 of the parts 18. Nozzles or ?ow beans 47 

43 provides for the $1“ 
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are arranged in counter bores or enlargements in 
the lower ends of the passages 46 and project 
downwardly and outwardly‘ from the faces 20. 
Openings 48 of elongated cross section are pro 
vided in the body 21 of the cutter head to receive 
or pass the ?ow beans 47. The flow beans 47 
may project from the lower end of the cutter 
head body 21 as illustrated throughout the draw 
ing. The ?ow beans 47 discharge from the 
lower end of the cutter head at points between 
the forward cutting parts 22 and the rear cut 
ting parts 23. In practice, where the rear cut 
ting parts 23 are comparatively short and the 
flow beans 47 are directed outwardly as well as 
downwardly, the ?ow beans 4'7 may be positioned 
inwardly of the rear cutting parts 23 as clearly 
illustrated in Fig. 2 of the drawing. The nozzles 
or ?ow beans 4'7, in being positioned behind the 
forward cutting parts 22, discharge the circula 
tion ?uid at points where it is effective in pre 
venting the accumulation of solid matter or cut 
tings on the lower head of the cutting part 21. 
The ?uid passages 46 may be comparatively large 
in diameter and the openings 49 in the flow beans 
4'7 are of less diameter than the ?uid passages 
46 to increase the velocity of the ?uid under pres 
sure as it discharges from the drill. The re 
duced openings in the flow beans 4'7 concentrate 
the scouring or abrasive action of the solid mat 
ter in the circulation ?uid at the ?ow beans. 

It is believed that the operation of the well 
drill provided by the present invention will be 
readily apparent from the foregoing detailed de 
scription. It is to be noted that the shank 10 
and the cutter head 11 are of simple, sturdy 
construction and that the cutter head 11 may be 
easily and quickly attached and detached from 
the shank. The cutting parts are arranged and 
related to provide for a smooth and rapid cutting 
action or penetration of the earth formation. 
The forward cutting parts 22 provided with the 
stepped cutting edges 22*, 22b, and 220 make an 
annular cut in the earth formation having a 
stepped lower wall and are thus effective in 
drilling a straight hole or bore. The rear cut 
ting parts 23 follow the outermost cutting edges 
228 of the forward cutting parts in their action 
on the formation at the bottom of the well bore 
and aid in stabilizing the drill during operation. 
The inner cutting parts 24 remove the core left 
by the forward cutting parts 22 and in being 
disposed transversely of the cutter head, provide 
for the smooth steady operation of the drill. 
The means 12 include the fluid passage dis 
charging immediately in front of each forward 
cutting part 22, and the ?uid passages dis 
charging between the cutting parts greatly in 
crease the cutting speed of the drill as it keeps 
the cutting parts free of accumulations of cut 
tings. The four ?uid discharge nozzles or flow 
beans effectively distribute the circulation ?uid 
to flush the cutter head and provide for the 
proper circulation at the bottom of the well bore. 
The provision of the four ?uid discharge pas 
sages does not complicate or render the con 
struction expensive as the two ‘forward dis 
charge passages 42 are entirely within the shank, 
and do not necessitate the provision of open 
ings or passages the cutter head. It is to 
be noted that the ?uid handling passages do 
not intersect or in any way interfere with either 
the socket 19 or the openings passing the bolts 30. 

3 
Having described only a typical form and ap 

plication of my invention, I do not wish to limit 
myself to the speci?c details set forth, but wish 
to reserve to myself any changes or variations 
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 including a shank, a detachable 

cutter head on the shank, a ?ange and socket 
connection between the head and shank, and 
sets of downwardly projecting cutting parts on 
the head each set including, a forward tooth 
and a rear tooth spaced behind the forward 
tooth relative to the direction of rotation of the 
bit, there being a ?uid duct extending down 
wardly into the shank from its upper end, there 
being a plurality of ?uid passages in the shank 
communicating with this duct and discharging 
downwardly immediately in front of the forward 
teeth, an aperture in the lower end of the head 
between the teeth of each set, ?uid passages in 
the shank communicating with said duct and 
discharging downwardly through said apertures, 
the ?uid passages being spaced from the socket 
and ?ange of said connection, and ?ow beans 
at the discharge ends of the passages projecting 
through the apertures and having reduced open 
ings passing the ?uid. 

2. A well bit including a shank having a 
lower end face, a detachable cutter head on the 
shank having a part engaging said face and 
having ports therein, two sets of cutting parts 
on the head each set including, a forward‘tooth, 
and a rear tooth spaced behind theforward tooth 
relative to the direction of rotation of the bit, 
there being ?uid passages in the shank extend 
ing to said face to direct ?uid to the front of 
the forward teeth, and discharge nozzles carried 
in the lower ends of the said passages and pro 
jecting from the shank downwardly through the 
parts in the head to points beyond the lower end 
of the head. 

3. A cutter head for a well bit including a 
shank having an enlarged lower end portion hav 
ing a diametrically disposed slot extending up- 1 
wardly into it from its lower face, a body having 
a ?ange projecting upwardly into the slot, bolts 
extending transversely through the shank and 
?ange to retain the ?ange in the slot, substan 
tially diametrically opposite outer cutting blades 
projecting from the lower end of the body, the 
blades being substantially radially disposed and 
having a plurality of downwardly and outwardly 
stepped lower cutting edges, the innermost cut 
ting edges being substantially spaced from the 
central axis of the body, reaming edges on the 
outer ends of the blades, rear teeth projecting 
from the lower end of the body behind the outer 
most cutting edges of said blade, reaming cut 
ters on the body spaced above ,rearwardly of 
the said blades, and a fish tail blade projecting 
from the lower end of the body and located 
concentric with the longitudinal axis of the bit 
with its blades in a plane angularly related to 
the outer cutting blades, there being ?uid pas 
sages in the shank extending to its lower end, 

' and there being apertures in the body registering 
with the ?uid passages, and ?ow beans at the 
discharge ends of the passages projecting 
through the apertures and disposed to direct 
?uid to the blades. ' 

JOHN B. RAGSDALE. 
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