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This invention relates to well drilling tools and 
relates more particularly to an improved con 
struction for tools and equipment employed in 
the drilling of deep wells such as oil wells and 
gas wells. A general object of the invention is 
to provide ‘a simple, practical sectional well tool 
whose parts or sections are dependably locked 
against detachment and separation. 
Another object of the invention is to provide 

a well tool construction involving dependable 
means for locking the shank sections and cutters 
against separation and disconnection. 
Another object of the invention is to provide 

a well tool in which the parts or sections may 
be tightly threaded together to their proper posi 
tions and then positively locked against un 
threading. 
Another object of the invention is to provide 

a well tool construction embodying means for 
positively locking the threadedly connected parts 
against separation that may be easily and quickly 
detached or removed to allow the parts to be dis 
connected for repair, replacement, etc. 
Another object of the invention is to provide 

a well tool construction of the character men 
tioned in which a lock part is adapted to be ar 
ranged to engage a cutting part or blade of a 
cutting element to lock the cutting element 
against unthreading from the shank. 
A further object of the invention is to pro 

vide an improved well tool construction of the 
character mentioned that is simple and inex 
pensive of manufacture. 
The various objects and features of our inven 

tion will be fully understood from the following 
detailed description of a typical preferred form 
and application of the invention, throughout 
which description reference is made to the ac 
companying drawing, in which: 

Fig. 1 is a side elevation of a well tool embody 
ing the present invention with one quarter in 
longitudinal cross section. Fig. 2 is a transverse 
detailed sectional view taken as indicated by line 
2—2 on Fig. 1. Fig. 3 is a transverse detailed sec 

“ tional view taken as indicated by line 3-3 on 
Fig. 1. Fig. 4 is a fragmentary side elevation of 
the connected end portions of the shank sections 
illustrating the locking part in front elevation 
and Fig. 5 is a side elevation of one of the locking 

' parts or keys. 
The improved construction provided by this 

invention is adapted to be embodied in well tools 
and equipment varying considerably in charac 
ter. Throughout the following detailed disclo 
sure we will describe the invention embodied in 

(Cl. 255—61) 
a typical preferred form of drilling tool for use 
in the rotary method of well drilling, it being 
understood that the invention is not to be con 
strued as restricted to the speci?c form or appli 
cation about to be described. 
The well drilling tool illustrated in the draw 

ing and embodying the invention includes, gen 
erally, a sectional shank I0, means II for lock 
ing the sections of the shank 10 against discon 
nection, a cutter I2 on the lower end of the shank 
l0, means l3 for locking the cutter I2 against 
detachment from the shank, a reaming or bore 
enlarging cutter M on the shank ID and means 
l5 for locking the cutter I4 against detachment 
from the shank. 
The shank I0 is an elongate sectional structure 

for carrying the cutters l2 and H. The shank 
10 may be of any desired length and may com 
prise any required number of parts or sections. 
In the particular tool illustrated in the drawing 
the shank I0 includes an upper section I 6 and 
a lower section l1. Suitable means is provided 
on the section It for connecting it with a drilling 
string of drill pipe or the like. In the drawing 
we have shown a tapered screw-threaded pin I8 
on the upper end of the section I6 adapted to be 
threaded into the socket of a part on the drilling 
string. The upper shank section I6 carries the 
bore enlarging cutter l4 and has a tapered 
threaded portion IS on which the cutter I4 is 
arranged. An annular ?ange 2|! is provided on 
the section It at the upper end of the portion I9 
and its lower side forms a downwardly facing 
abutment shoulder 2| engageable by the upper 
end of the cutter M. A longitudinal passage 9 
is provided in the shank [0 to pass or handle 
the circulation ?uid. 
In accordance with the invention the shank 

sections l6 and l 1 are connected by screw threads. 
In the preferred construction a reduced tapered 
screw-threaded pin 22 is provided on the lower 
end of the section l6 and is threaded into a 
socket 23 in the upper end of the section H. 
The upper end of the section l6 may engage or 
bear upwardly against a shoulder 24 at the upper 
end of the pin 22. The adjacent end portions of 
the shank sections l6 and H are preferably of 
the same diameter as illustrated in the drawing. 
The lower end of the section I‘! is formed to 
carry the bit or cutter l2. The cutter I2 is 
threadedly connected with the shank section I‘! 
and the lower end of the section is provided 
‘with a tapered threaded pin 25. The pin 25 is 
reduced in diameter providing a downwardly 
facing shoulder 26 at its upper end. 
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2 
The means I I for locking the shank sections 

I6 and Il against disconnection is such that the 
sections may be tightly threaded together in the 
usual manner and then positively locked against 
unthreading. In the simple form of the inven 
tion disclosed in the drawing the means II in 
cludes a plurality of circumferentially spaced 
projections or lugs 21 on the upper end portion 
of the section H. In practice there may be four 
equally spaced lugs 21. The lugs are elongated 
longitudinally of the shank and have vertical 
sides which may be substantially radial relative 
to the central longitudinal axis of the tool. The 
lugs 21 are preferably proportioned so that they 
do not contact the wall of the well bore during 
the operation of the drilling tool. 
The means II includes slots or grooves 28 in 

the section I6 above its pin 22. The grooves 28 
extend longitudinally of the shank section I6 
and are preferably identical in shape. The upper 
portions 29 of the grooves 28 may have ?at par 
allel side walls and the intermediate portions 30 
of the grooves have grooved side walls provided 
with overhanging dove-tailed ?anges 3|. The 
grooves 28 have lower portions 32 which extend 
downwardly to the shoulder 24. The portions 
32 are preferably shallower than the intermediate 
portions 30 providing upwardly facing shoulders 
33 on the bottom walls of the grooves. The por 
tions 32 may have ?at parallel side walls flush 
with and forming continuations of the inner sides 
of the ?anges 3|. The number and the circum 
ferential spacing of the grooves 28 depend upon 
the number of lugs 21 provided on the sections 
I1. Where there are four equally spaced lugs 2‘! 
there may be two grooves 28 spaced at approxi 
mately 120 degrees from one another. This re 
lating of the grooves 28 with the lugs 21 insures 
the occurrence of a groove 28 adjacent the for 
ward side of 2. lug 21 regardless of the relative 
rotative positions assumed by the sections I 6 and 
I‘! when they are threaded together. 
The lock means I I includes a lock part or key 

34 for arrangement in a groove 28. The key 34 
is shaped to ?t the groove and is adapted to 
project downwardly beyond the shoulder 24 to 
have cooperation with a lug 21. The lock part 
34 is substantially rectangular in horizontal cross 
section and has an upper portion 35 shaped and 
proportioned to fit the intermediate portion 39 of 
the groove 28. Longitudinal dove-tailed tongues 
36 are provided on the opposite side surfaces of 
the portion 35 to ?t under and cooperate with 
the dove-tailed ?anges 3|. The inner side of 
the lock part 34 is stepped or provided with a 
downwardly facing shoulder 31 and a down 
wardly facing shoulder 38. The shoulder 31 is 
adapted to cooperate with the shoulder 33 while 
the shoulder 38 may cooperate with the upper 
end of the shank section IT. The portion of the 
lock part 34 extending through the intermediate 
groove portion 32 may have plain ?at side sur 
faces for cooperating with the walls of the groove 
to support the part 34 against lateral thrusts. 
The lock part 34 has a tang or tongue 39 pro 
jecting downwardly beyond the shoulder 38 to 
cooperate with a lug 21. The inner surface of 
the tongue 39 may bear inwardly against the 
peripheral surface of the section IT. The tongue 
39 is sufficiently long to have extensive coopera 
tion with a side surface of a lug 27. Means is 
provided for preventing upward displacement of 
the lock part 34 from the groove 28. Threaded 
sockets 48 are provided in the inner or bottom 
walls of the groove portions 39. After the ar 

2,071,604 
rangement of the lock part 39 in a groove 28 a 
set screw 4| may be threaded in the socket 40 
of the groove at the upper end of the lock part. 
The set screw 4| positively prevents upward 
shifting of the lock part in the groove 23. The 
upper outer corner of the lock part 34 may be 
bevelled off as illustrated in the drawing. 
When the sections I6 and I? of the shank 

are assembled they may be tightly threaded 
together so that the upper end of the section I‘! 
abuts the shoulder 24. The lock part 34 is then 
slipped in a groove 28 which lies in a vertical 
plane adjacent the forward side of a lug 2'1 rela 
tive to the direction of rotation of the tool. The 
lock part 34 is ?tted downwardly in the groove 
until the tongues 36 have tight proper coopera 
tion with the ?anges 3| and the shoulder 3'! 
bears against the shoulder 33. The shoulder 38 
may cooperate with the upper end of the section 
IT. The tongue 39 then projects downwardly 
to be engageable by the adjacent lock 2'! to posi 
tively prevent unthreading of the sections I6 and 
I1. The set screw 4| may be threaded in the 
socket 48 to prevent displacement of the lock 
part 34. 
The bit head or cutter I2 is provided on the 

lower end of the shank ID to cut a pilot bore in 
the earth formation or to operate in a previously 
formed bore to center the tool. The cutter I2 
includes a body or shoe 4.2 provided with a 
threaded socket 43 for receiving the pin 25. The 
shoe 42 may be threaded on the pin until its 
upper end bears upwardly against the shoulder 
26. The cutter !2 includes cutting parts or blades 
44 on the shoe 42. In practice the cutter I2 may 1 
have any desired number of spaced blades 44. 
In the particular case illustrated in the draw 
ing there are three equally spaced cutting blades 
44. The blades 44 project downwardly and out 
wardly from the shoe 42 and have lower cuttin 
edges 45 and side or reaming cutting edges 43. 
The lower cutting edges 45 may be inclined up 
wardly and inwardly and may be notched. The 
reaming edges 46 may be straight and substan 
tially vertical. The upper outer corners of the 
blades 44 are preferably bevelled or cut away as 
illustrated in Fig. 1 of the drawing. Spaced ports 
4'! are provided in the lower wall of the shoe 42 
to discharge the circulation ?uid downwardly be 
tween the cutting blades 41. 
The means I3 for locking the cutter I2 against 

detachment from the shank ID is similar to the 
means || described above. The means I3 includes 
one or more grooves 28a in the lower portion of 
the section I 7 above the pin 25. Where there are 
three circumferentially spaced blades 44 on the 
cutter I2 there may be two diametrically oppo 
site grooves 28“. The grooves 2821 may be iden 
tical in con?guration to the grooves 28. A key 
or lock part 34a is adapted to be arranged in a 
groove 28a to cooperate with or be engageable 
by a cutting blade 44. The key 3421 may be of 
the same shape as the key 34. Longitudinal dove 
tailed tongues 3|a are provided on the lock part 
34a to cooperate with dove-tailed ?anges 3|=1 on 
the side walls of a groove 28a. A downwardly 
facing shoulder 313 is provided on the inner side 
of the lock part to cooperate with an upwardly 
facing shoulder 33s on the inner wall of a groove. 
A second downwardly facing shoulder 383 may 
be provided on the inner side of the lock part 
34a to cooperate with the upper end of the shoe 
42. The lock part 34a has a lower end portion in 
the form of a tongue 3921 which projects down 
wardly beyond the shoulder 33a for cooperating 
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with a cutting part or blade 44. A threaded socket 
401* is provided in the bottom wall of each groove 
288» to receive a set screw 4|a for locking the 
part 34a against upward movement. 

After the shoe 42 has been tightly threaded 
on the pin 25 so that its upper end bears against 
the shoulder 25 the lock part 34a may be arranged 
in a groove 28a to have its tongue 39it adjacent 
the forward side of a blade 44. The two diametri 
cally opposite grooves 2tSt are related to the three 
equally spaced blades 44 so that a groove occurs 
adjacent the forward side of a blade when the 

The lock part 
345L may be passed downwardly in the groove 28a 
until its tongues 36a cooperate with the ?anges 
3H to tightly lock the part against movement. 
The shoulder 33a and the upper end of the shoe 
42 positively limit the downward movement of 
the lock part while a set screw 4 le may be thread 
ed in a socket 4|)a to prevent upward movement 
of the lock part. The projecting tongue 39a in 
front of a blade 44 dependably prevents un 
threading of the cutter |2 from the shank. 
The cutter I4 is provided to ream and_ enlarge 

the well bore. The cutter l4 includes a tubular 
body 5!) threaded on the portion 59 of the shank 
section "5. The cutter body 5!} is preferably 
threaded on the portion 59 to a position where 
its upper end tightly bears against the shoulder 
2|. A plurality of spaced cutting blades 5| is 
provided on the cutter body 5!). The blades 5| 
project outwardly or radially from the cutter 
body 5|] and have lower cutting edges 52 and 
outer cutting edges 53. The lower cutting edges 
52 engage or operate on the‘shoulder of the earth 
formation occurring between the rathole or pilot 
bore and the larger upper portion of the bore. 
The edges 52 may be straight and substantially 
horizontal. The outer cutting edges 53 are adapt 
ed to engage the side wall of the well bore and 
may be straight and substantially vertical. The 
upper outer corners of the cutting blades 5| are 
bevelled or cut away. 
The means |5 for locking the cutter |4 against 

unthreading from the shank I0 is similar to the 
means II and I3. The lock means I 5 includes a 
plurality of spaced grooves 28‘0 in the section It 
above the threaded portion |9. The grooves 28b 
have intermediate portions provided at their side 
walls with dove-tailed ?anges 3|‘). Upwardly fac 
ing shoulders 33b are provided on the bottom walls 
of the grooves 28b at the lower ends of the ?anges 
3|b. The grooves 28b include lower portions 32*’ 
extending downwardly through the ?ange 20 to 
the shoulder 2|. The number and spacing of 
the grooves 28‘1 depend upon the number and 
spacing of the blades 5| of the cutter M. The 
grooves 28b are spaced and related so that one 
of them occurs in a plane adjacent a blade 5! 
regardless of'the rotative position assumed by 
the cutter body 50 when properly threaded on 
the section It. 
The lock means |5 includes a lock part 3411 

similar to the lock parts 34 and 34a. The lock 
part 34 is shaped and proportioned to ?t one of 
the grooves 28'’. The upper side portions of the 
lock part 3410 are provided with dove-tailed 
tongues 36b for cooperating with the ?anges 3|b. 
A downwardly facing shoulder 31b is provided on 
the inner side of the lock part 34b to cooperate 
with the shoulder 33b of one of the grooves. A 
reduced tongue 39b projects from the lower end 
of the lock part and provides a downwardly fac 
ing shoulder 38‘0 on the inner side of the lock part 
for engaging the upper end of the cutter body 59. 

3 
When the cutter body 50 has been tightly 

threaded on the shank portion H! to a position 
where its upper end engages the shoulder 2| the 
lock part 341’ may be inserted in a groove 28*’ that 
occurs adjacent a cutting blade 5!. The coopera 
tion of the shoulder 33*’ with the shoulder 31” 
and the cooperation of the shoulder 3811 with the 
upper end of the cutter body 5|} limits the down 
ward movement of the lock part. The tongues 
38” cooperate with the ?anges 3th to prevent the 
outward displacement of the lock part from the 
groove. A set screw 4|b may be threaded in a 
socket 49b in the bottom of the groove to prevent 
upward movement of the lock part 34*’. When 
the lock part 34b is properly set in position its 
tongue 39'“ is engageable by a cutting blade 5| to 
prevent unthrea-ding of the cutter body 58 from 
the shank section It. 

It is believed that the utility and practicability 
of the well tool construction will be readily ap 
parent from the foregoing detailed description. 
It is to be noted that the shank sections and the 
cutters may be threaded together in the usual 
manner and then positively locked against de 
tachment or disconnection by the lock means 
of the invention. The lock means may be em 
ployed to lock the parts against unthreading with 
out special manipulation of the parts or sections 
of the tool. The lock parts 34, 34€L and 34b are 
effectively supported in their grooves against lat 
eral strains or twists through the engagement of 
their side surfaces with the side walls of the 
grooves. The dove-tailed tongues of the lock 
parts cooperate with the dove-tailed ?anges on 
the walls of the grooves to prevent outward dis 
placement of the lock parts. The lock parts are 
held against longitudinal movement by the co 
operation between the shoulders on their inner 
sides and the shoulders of the grooves and by 
the set screws in the upper portions of the 
grooves. The provision of the lock means does 
not necessitate expensive modi?cation of the 
tool or redesigning of the cutting elements. The 
construction of the present invention is adapted 
for embodiment in various types of well drilling 
tools and equipment and is not limited in its ap 
plication to the speci?c class of tools illustrated 
in the drawing. 
Having described only a typical preferred form 

and application of our invention, we do not wish 
to be limited or restricted to the speci?c form and 
application herein set forth, but wish to reserve 
to ourselves any modi?cations or variations that 
may appear to those skilled in the art or fall 
within the scope of the following claims: 
Having described our invention, we claim: 
1. A well tool including two sections threaded 

together, at least three circumferentially spaced 
projections on one section, the other section hav 
ing at least two circumferentially spaced grooves, 
and means for locking the sections against un 
threading including a removable lock part adapt 
ed to be arranged in one of the grooves to pro 
ject therefrom for cooperation with a projection, 
the projections and grooves being related so that 
a groove is located adjacent the plane of a pro 
jection to receive the lock part to cooperate with 
the projection when the sections are properly 
threaded together. 

2. A well tool including two threadedly con 
nected sections, at least three ciroumferentially 
spaced cutting parts on one section, there being 
at least two circumferentially spaced grooves in 
the other section, and means for preventing dis 
connection of the sections including a lock part 
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4 
adapted to be arranged in one of the grooves to 
project therefrom for cooperation with an ad 
jacent cutting part. ‘ 

3. A well tool including two threadedly con— 
nected sections, at least three circumferentially 
spaced cutting parts on one section, there being 
at least two circumferentially spaced grooves in 
the other section, and means for preventing dis 
connection of the sections including a lock part 
adapted to be arranged in one of the grooves to 
project therefrom for cooperation with a cutting 
part, and means for retaining the lock part in 
the groove, the cutting parts and grooves being 
related so that one of the grooves is adjacent the 
plane of one of the projections to receive the lock 
part for cooperating ‘with said projection when 
the sections are tightly threaded together. 

4. A Well tool including two threadedly con 
nected sections, at least three circumferentially 
spaced projections on one section, there being at 
least two circumferentially spaced grooves in the 
other section, flanges on the walls of the grooves, 
and means for preventing unthreading of the 
sections including a key insertable in one of the 

2,071,604 
grooves to project therefrom and have coopera 
tion with an adjacent projection, tongues on the 
key to cooperate. with the ?anges to prevent out 
ward movement of the key, and means holding 
the key against longitudinal movement in both 
directions. 

5. A well tool including a shank, a tubular cut 
ter body threaded on the shank, at least three 
circumferentially spaced blades on the cutter 
body, there being ciroumferentially spaced 
grooves in the shank, and means for locking the 
cutter body against unthreading from the shank 
including an elongate key inserta‘ole downward 
ly in a groove and adapted to project therefrom 
to cooperate with a blade, the number and cir 
cumferential disposition of the blades and grooves 
being such that a groove is positioned adjacent 
the plane of a blade to receive the key when the 
cutter bcdy is threaded to position on the shank, 
and means for preventing upward movement of 
the key in the groove. 

JESSE C. WRIGHT. 
JOHN H. HOWARD. 
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