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CORE OR, 

John. Howard, untington Park, and Alfred C. 
Catland, Alhambra, Calif., assignors to Globe 
OTools Co., Los Nietos, Calif., a corporation of California, 

Application January 16, 1933, serial No. 651,984 
7 Claims. (C. 255-72) 

This invention relates to a well tool, and relates 
more particularly to a core drill. It is a general 
object of the present invention to provide an im 
proved core drill involving simple, practical and 
dependable cutter mounting means. 
Another object of the invention is to provide 

a simple and effective means for detachably 
mounting rotatable cutters on a well drilling tool. 
Another object of the invention is to provide 

a well tool including cutter assemblies mounted 
in the bit head of the tool in a manner so that 
they may be easily and quickly removed or re 
placed at the well drilling rig. 
Another object of the invention is to provide a 

Well tool of the character mentioned in which the 
detachable cutter assemblies are detachably and 
Securely locked in position on the tool so that they 
cannot be loosened during the drilling operations, 
or have any of their parts lost in the well bore. 
Another object of the invention is to provide a 

core drill bit head having recesses for holding the 
cutters and cutter mounting means that effective 
ly rotatably support the cutters in the recesses 
and Securely connect or tie together the portions 
of the bit head at the opposite ends of the recesses. 
Another object of the invention is to provide a 

practical and dependable means for detachably 
mounting rotatable cutters on a well tool that is 
such that the cutters may be accurately and cor 
rectly positioned and mounted on the bit head of 
the tool without using special tools Or equipment. 
Another object of the invention is to provide 

a cutter mounting of the character mentioned in 
cluding a two-piece bearing, each piece or part 
of the bearing having portions of different diam 
eters providing shoulders that cooperate with op 
positely faced internal shoulders in the rotatable 
cutter to effectively support the cutter against 
end thrusts in both directions. 

toughness. 
A further object of the invention is to provide 

a core drill having simple and effective means 

It is another object of the invention to provide 
a cutter mounting involving a practical and effec 
tive bearing for rotatably Supporting the cutter 
that consists of two integrally connected parts. 
A further object of the invention is to pro 

vide a cutter mounting of the character mentioned 
that includes a bearing that directly rotatably 
carries the cutter and that may be treated to be 
wear resistant, and a pin or bolt that carries the 
bearing that is not subjected to any wear or fric 
tion so that it may be treated for maximum 

for handling the circulation fluid for flushing th 
cutters. 

A further object of the invention is to provide a 
simple and inexpensive core drill bit head body 
or shoe for carrying a plurality of rotatable 
Cutters. 
Various objects and features of the invention 60 

Will be best and fully understood from the fol 
lowing detailed description of typical preferred . 
forms and applications of the invention, through 
Out which description reference is made to the 
accompanying drawings, in which: 65 

Fig. i is a side elevation of a core drill involv 
ing one form of the invention with certain parts 
broken away to appear in vertical cross section. 
Fig. 2 is an enlarged vertical detailed sectional 
view of the bit head and cutter assemblies of the 70 
tool illustrated in Fig. 1, being a view taken as 
indicated by line 2-2 on Fig. 3. Fig. 3 is a bot 
tom view of the bit head and cutter assemblies. 
Fig. 4 is an enlarged vertical detailed sectional 
view of the bit head body or shoe, being a view 75 
taken as indicated by line 4-4 on Fig. 5. Fig. 5 
is a bottom view of the bit head shoe. Fig. 6 
is an enlarged end view of one of the cutter 
assemblies apart from the other portions of the 
tool. Fig. 7 is a longitudinal detailed sectional 80 
view of the several parts of one of the cutter 
assemblies. Fig. 8 is an end view of the pin or 
bolt embodied in the cutter assembly. Fig. 9 is 
a fragmentary vertical detailed sectional view 
of the tool embodying a cylindrical cutter car- 85 
ried by the cutter mounting means provided by 
the invention. Fig. 10 is a fragmentary vertical 
detailed sectional view of a tool including a 
frusto-conical inner cutter with its small end 
innermost and carried by the mounting means 90 
of the invention. Fig. 11 is an enlarged end 
view of one of the parts of a bearing included 
in the cutter assembly. Fig. 12 is a side elevation 
of the bearing part illustrated in Fig. 11. Fig. 13 
is an end view of another part of the bearing, 95 
and Fig. 14 is a side elevation of the bearing part 
illustrated in Fig. 13. 
The bit head structure and the detachable 

cutter assemblies provided by the present inven 
tion may be embodied in coring outfits or core loo 
drills of various types. Our co-pending applica 
tion entitled Rock core drill, Serial No. 727,499, 
filed May 25, 1934, describes and claims a struc 
ture of the same general class as that of the 
present invention. Throughout the following de- 05 
tailed description, we will disclose typical pre 
ferred forms of the invention embodied in a more 
or less common form of coring outfit or core 
drill, it being understood that the invention is 
not to be taken as limited or restricted to the 10 



O 

5 

20 

30 

35 

40 

5 

55 

60 

75 

specific forms or applications about to be de 
scribed, but is to be taken as including any fea 
tures or modifications that may fall within the 
scope of the claims. 
The core drill illustrated in Fig. 1 of the draw 

ings includes generally, a body or Outer barrel 
10, an inner barrel 11 for receiving the core, a 
bit head 12 on the lower end of the Outer barrel 
10, and a plurality of replaceable cutter assen 
blies 13 and 14 on the bit head 12. 
The outer barrel 10 of the core drill is an elon 

gate tubular structure adapted to be connected 
with the lower end of an operating string of drill 
pipe, or the like. In the particular case illus 
trated in the drawings, a sub 15 having a tapered 
screw-threaded pin 16 is provided. On the upper 
end of the outer barrel 10 to facilitate connection 
of the barrel with the Operating string. A sub 
or connecting member 17 is screw-threaded On 
the lower end of the Outer barrel 10 and is pro 
vided with a downwardly projecting pin 18. A 
bit head sub 19 is provided on the lower end of 
the connecting member 17 to carry the bit head 
12. The Sub 19 is a tubular member having a 
central longitudinal opening 20. The Sub 19 has 
comparatively heavy or thick walls, and a screw 
threaded socket 21 is provided in its lower end. 
A threaded Socket 22 is provided in the upper end 
of the bit head sub 19 to receive or cooperate With 
the pin 18 of the connecting member 17. 
The inner barrel 11 is arranged within the 

outer barrel 10 to receive the core. The core re 
ceiving barrel 11 is a tubular structure, and is 
provided at its lower end with an enlarged por 
tion 23 screw-threaded into the opening 20 of the 
bit head Sub. 19. The inner barrel 11 is of COn 
siderably less diameter than the outer barrel 10 
so that an annular fluid passage 24 is provided 
between the two barrels. A suitable vent or valve 
may be provided on the upper end of the core 
barrel 11 to permit the escape of fluid or air from 
the inner barrel as the core enters the barrel and 
to prevent the flow of circulation fluid into the 
upper end of the inner barrel. In the particular 
structure illustrated in the drawings, a valve body 
25 is provided in the upper end of the inner barrel 
11 and has a reduced opening with a valve seat 
(not shown). The ball 26 is adapted to cooperate 
with the valve seat of the body 25 to close the 
upper end of the inner barrel 11 against the en 
trance of circulation fluid. A Cage 27 is provided 
to hold or maintain the Wall valve 26 in its proper 
position. 
The bit head 12 is attached to the lower end of 

the Sub 19 and is provided to carry the removable 
cutter assemblies 13 and 14. The bit head 12 
includes a body or Shoe 28. The Shoe 28 is an 
annular or tubular member and as illustrated in 
the drawings, may be integral. The bit head shoe 
28 has a threaded connection with the Sub 19. 
In the specific construction illustrated in the 
drawings, a pin 29 is provided on the upper end 
of the bit head shoe 28 to screw-thread into the 
socket 21. A shoulder 30 may be provided on the 
shoe 28 at the base of the pin 29 to cooperate 
With the lower end of the Sub 19. The vertical 
or longitudinal opening 31 in the shoe 28 is in 
vertical alignment with the opening in the sub 19 
and barrel 11, and its lower end is of reduced di 
ameter. A downwardly and outwardly inclined 
annular face 32 is provided on the lower end of 
the shoe 28 at the lower end of the opening 31. 
In accordance with the invention, outwardly pro 
jecting enlargements or wings 33 are provided on 
the shoe 28. The wings 33 are preferably equally 

1978,085 
spaced apart around the exterior of the shoe 28 
and are of equal width or thickness. The sides 
34 of the wings 33 may be flat and vertical and 
the opposite sides of each wing may be substan 
tially parallel. The spaces between the several 
wings 33 form longitudinal or vertical grooves 35 
in the exterior of the shoe 28 to permit the up 
Ward flow of circulation fluid from the bottom of 
the Well bore. 
Recesses are provided in the shoe 28 of the bit 

head to receive or carry the cutter assemblies 13 
and 14. The recesses are provided in the lower 
end of the shoe 28 at the outwardly projecting 
wings 33. The number of wings 33 provided on 
the bit head and the number and shape of the 
recesses in the bit head depend upon the respec 
tive number of cutter units 13 and 14 embodied in 
the tool. In the particular form of the invention 
being described, there are two Substantially dia 
metrically opposite pairs of cutter assemblies 13 
provided on the bit head, and recesses 36 are pro 
vided in the lower end of the shoe 28 at two pairs 
of adjacent wings 33. The tool also includes two 
cutter units 14 carried in recesses 37 in the lower 
end of the shoe 28 at diametrically opposite wings 
33. 
The cutter assemblies 13 include outer cutters 

for acting on the formation at the bottom of the 
well bore and for reaming or cutting the well bore 
to size, while the cutter assemblies 14 include inner 
cutters for acting on the formation at the botton 
of the bore and for shaping or trimming the core. 
The recesses 36 for receiving the outer cutter 
units 13 extend upwardly in the shoe 28 from its 
lower end and have upwardly and inwardly in 
clined inner and outer walls 38. The upper walls 
39 of the recesses 36 may be inclined downwardly 
and inwardly. Each recess 36 extends substan 
tially tangentially through the bit head from One 
side of a wing 33 to the other. Radial slotS 40 
extend upwardly from the lower end of the shoe 
28 and intersect the lower end portions of the re 
cesses 36. The slots 40 have flat parallel side 
walls at substantially right angles to the inner 
and outer walls 38 of the recesses 36. The slots 
40 are enlarged throughout portions of their 
lengths by round bores 41 and 42. The axes of 
the bores 41 and 42 are aligned and are inclined 
upwardly and outwardly, being at Substantially 
right angles to the inner and outer walls of the 
recesses 36. As the bores 41 and 42 extend longi 
tudinally or radially through the slots 40, they are 
in the nature of rounded depressions in the op 
posite vertical walls of the slots. The bores 41 
which are provided in the slots 40 adjacent the 
inner walls of the recesses 36 are of larger diame 
ter than the bores 42 which are provided in the 
slots adjacent the outer walls of the recesses 36. 
Counter bores 43 are provided in the other Sides 
of the wings 33 to join the bores 42. The counter 
bores 43 are coaxial with the bores 41 and 42 and 
accordingly have inclined axes. Counter bores 44 
are provided in the walls of the shoe opening 31 to 
join the inner bores 41. The counter bores 44 are 
coaxial With the bores 41 and 42 and are SOme 
what smaller in diameter than the Outer counter 
bores 43. 
The recesses 37 for carrying the inner cutter 

assemblies 14 extend upwardly into the lower end 
of the bit head shoe 28 at diametrically opposite 
wings 33. The inner and outer side walls 45 of 
the recesses 37 are inclined downwardly and in 
wardly relative to the vertical axis of the tool. 
The upper walls 46 of the recesses 37 may incline 
downwardly and outwardly as illustrated in Fig. 
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4 of the drawings. Wertical slots 47 extend up 
wardly into the lower end of the shoe 28 and in 
tersect the lower end portions of the recesses 37. 
The slots 47 are radial relative to the longitudinal 
axis of the shoe and have vertical parallel walls. 
Bores 48 and 49 are provided in the walls of the 
slots 47. The bores 48 and 49 extend longitudi 
nally or radially through the slots 49 and have 
aligned upwardly and inwardly inclined axes. 
The bores 49 are provided in the walls of the slots 
47 at the inner walls of the recesses 37, while the 
bores 48 communicate with the recesses 37 at their 
outer walls. The bores 48 are larger in diameter 
than the bores 49. Counter bores 50 are provided 
in the Outer lower corners of the wings 33 to join 
the outer ends of the bores 48. Counter bores 51 
are provided in the walls of the shoe opening 31 
to join the inner bores 49. The counter bores 50 
and 51 have upwardly and inwardly inclined axes 
aligned with the axes of the bores 48 and 49. 
The cutter assemblies 13 and 14 are removably 

locked or mounted in the recesses of the bit head 
shoe 28 and their cutters are operable to make 
an annular cut in the earth formation. The outer 
cutter assemblies 13 each includes a rotatable cut 
ter 53, a bearing 54 for directly rotatably carry 
ing the cutter 53 and a pin or bolt 55 for remov 
ably holding the bearing 54 in position. In the 
form of the invention illustrated in the drawings, 
the cutters 53 of the outer cutter assemblies are 
rotatable on inclined axes and are in the nature 
of frustro-conical cutters. Longitudinally ex 
tending peripheral cutting parts or teeth 56 are 
provided on the cutters 53. The opposite ends of 
the cutters 53 are preferably flat and normal to 
the cutters' axes of rotation. When the cutters 
53 are rotatably mounted within the recesses 36, 
they project from the lower ends of the shoe 28 
to engage the formation at the bottom of the well 
bore and their lower cutting edges are substan 
tially horizontal. The outer ends of the cutting 
teeth 56 may be bevelled as at 58 so that the cut 
ters are effective in acting on the side walls of the 
well bore. A central longitudinal opening 59 is 
provided in each cutter 53. In accordance with 
the invention, enlargements or Sockets are pro 
vided in opposite ends of the openings 59 to pro 
vide oppositely facing annular shoulders in the 
openings. The sockets 60 in the outer ends of the 
cutter openings 59 are of round cross section and 
their bottoms or inner ends form outwardly fac 
ing annular shoulders 61. The shoulders 61 may 
be inclined or tapered inwardly. The sockets 62 
in the inner ends of the cutter openings 59 are 
somewhat Smaller in diameter than the Sockets 
60 and their inner ends form inwardly facing an 
nular shoulders 63 in the cutter openings. The 
shoulders 63 may be inclined inwardly as illus 
trated throughout the drawings. 
The bearings 54 directly rotatably support the 

outer cutters 53 and have parts cooperating with 
the slots which hold them against rotation. It 
is a feature of the invention that the bearings 
54 are operable to transmit end thrusts in either 
direction directly from the cutters 53 to the shoe 
28. In accordance with the invention, each bear 
ing 54 is formed of two parts, an inner part 64 
and an outer part 65. The inner parts 64 of the 
bearings fit the inner end sockets 62 of the cut 
ters 53. The inner bearing parts 64 have out 
Wardly extending continuations or extensions 66 
of reduced diameter that project through the cut 
ter openings 59. Annular inclined shoulders 67 
are provided at the bases or inner ends of the 
extensions 66 and are adapted to cooperate with 

w 

3 
the shoulders 63 in the cutter openings. The 
outer ends 68 of the bearing parts 64 are flat, and 
are adapted to seat against or cooperate with 
the inner walls of the recesses 36. Diametrically 
opposite lugs 69 are provided on the ends 68 to 
cooperate with the slots 40 at the inner walls of 
the recesses 36. The lugs 69 have flat parallel 
sides to cooperate with the flat walls of the slots 
40. A central longitudinal opening 70 extends 
through each bearing part 64 and is provided at 
its outer end with a socket or enlargement 71. 
The outer parts 65 of the bearings 54 fit or 

are carried in the sockets 60 in the outer ends 
of the cutters 53. The outer bearing parts 65 
have tapered inner ends 72 for cooperating with 
the shoulders 61 in the cutter openings. The 
Outer ends 73 of the bearing parts 65 are adapted 
to engage the outer walls of the recesses 36. 
Central longitudinal openings.74 are provided in 
the bearing parts 65 and have enlargements or 
Sockets 75 in their inner ends adapted to receive 
the end portions of the extensions 66 of the bear 
ing parts 64. The bottoms of the sockets 75 
provide shoulders 76 for cooperating with the 
ends of the extensions 66. 
When the two parts 64 and 65 of the bearings 

are aSSembled in the cutters, the extensions 66 
of the inner parts extend into the sockets 75 
and their ends seat against the shoulders 76. In 
accordance with the invention, the two parts 64 05 
and 65 of each bearing are integrally connected 
or joined after the two bearing parts 64 and 65 
have been assembled in the opening of the cut 
ter, the ends of the extensions 66 being welded 
to the outer bearing part at the shoulders 76. 110 
The openings 74 in the outer bearing parts are 
Sufficiently large in diameter to permit the ends 
of the extensions 66 to be welded to the outer 
bearing part as at 77. As the bearings 54 are 
Supported by the pins 55 and are arranged in 15 
the recesses 36 so that they are not subjected 
to any Severe pressures or strains, they may be 
treated so as to have maximum or efficient wear 
resisting qualities. Projecting lugs 78 are pro 
vided on the outer end 73 of each bearing part 120 
65. The lugs i8 are shaped and proportioned 
to fit the slots 40 in the outer walls of the wings 
33. In accordance with the invention, the lugs 
78 are flat sided and are sufficiently long to ex 
tend into the counter bores 43. 
The pins or bolts 55 are provided to detach 

ably lock or secure the assemblies of the cutters 
53 and bearings 54 in the recesses 36 of the bit 
head. The bolts 55 are adapted to be passed in 
wardly through the outer bores 42, the open 
ings in the bearing 54, and finally into the inner 
bores 41. The body portions of the bolts 55 are 
proportioned to slidably fit the openings 70 in 
the inner bearing parts 64. Heads 79 are pro 
vided on the outer ends of the bolts 55 and are 
adapted to Seat in the outer counter bores 43. 
A notch 80 is provided in each bolt head 79 to 
receive or cooperate with the lug 78 on the outer 
end of a bearing. The cooperation of the lugs 
78 with the notches 80 holds the bolts 55 against 
rotation. The Outer ends of the bolt heads 79 
may be bevelled or cut away to be flush with 
the Outer sides of the wings 33. Nuts 81 are 
threaded on the reduced inner ends of the bolts 
55 and seat or fit in the sockets 71 in the inner 
ends of the bearings. The nuts 81 seat in the 
bores 41 and may have enlargements or project 
ing flanges 82 on their outer ends extending into 
the inner counter bores 44. After the bolts 55 
have been passed through the bores 42 and 10 
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4 
bearings 54, the nuts 81 may be threaded onto 
their inner ends to lock the assembly in posi 
tion. The extreme inner end portions of the 
bolts 55 may then be peened to prevent loSS Or 
displacement of the nuts 81. If desired or found 
practical, the heads 79 of the bolts may be shaped 
and proportioned to fit the counter bores 43 or 
both the bores 42 and the counter bores 43, and 
in a like manner the nuts 81 may be shaped 
to fit the counter bores 44 or both the bores 41 
and the counter bores 44. In the simple form 
of the invention illustrated in the drawings, the 
bodies of the boltS Seat in the bores 42 and the 
nuts 81 seat in the bores 41 to retain the cutter 
assembly in position. 

It will be apparent how the pins 55 effectively 
and dependably connect or Secure the assemi 
blies of the cutters 53 and the bearings 54 to 
the shoe 28 in their proper positions in the re 
cesses 36. The cooperation of the bolts 55 with 
the bores 42 and the cooperation of the reduced 
cylindrical portions of the nuts 81 with the in 
ner bores 41 hold the assemblies against down 
Ward displacement from the bit head. The lugs 
69 and 78 in cooperating with the slots. 40 posi 
tively prevent turning of the bearings 54 and aid 
in transmitting upward forces from the bear 
ings to the shoe 28. The bolt heads 79 and the 
nutS 81 Cooperate with the ends of the counter 
bores 42 and 41 respectively so that the walls of 
the shoe 28 at the inner and outlet ends of the 
recesses are rigidly connected together. The 
cooperation of the oppositely facing shoulders 
67 and 72 with the shoulders 61 and 63 of the 
Cutters provide for the transmission of end 
thrusts from the cutters to the bearings while 
the engagement of the ends of the bearings with 
the end walls of the recesses 36 insures the de 
pendable transmission of end thrusts directly 
from a bearing to the shoe 28. The threadedly 
connected bolts 55 and nuts 81 act to effectively 
connect or tie together the portions of the shoe 
28 at the inner and outer ends of the recesses 36. 
Each of the inner cutter assemblies 14 includes 

a cutter 83, bearings 84 and bolts 85. The cut 
ters 83 aire rotatable about upwardly and inward 
ly inclined axes and may be frustro-conical, so 
that the cutting parts at their lower ends are 
substantially horizontal. When mounted in the 
recesses 37, the cutters 83 project from the lower 
ends of the recesses to engage the formation at 
the bottom of the well bore and project inwardly 
to trim the core as it passes upwardly into the 
shoe opening 31. The cutters 83 are provided 
With central longitudinal openings having inner 
SocketS 87 and outer enlargements or sock 
etS 88. The bottom of each inner socket 87 
forms an in Wardly facing shoulder 89, while the 
bottom of each Outer socket 88 forms an out 
Wardly facing shoulder 90. The shoulders 89 
and 90 may be tapered inwardly or toward one 
another as illustrated throughout the drawings. 
The bearingS 84 may be similar to the bearings 
54 described above, each including two parts in 
tegrally connected or joined by welding 91. The 
bearingS 84 thus constitute one-piece members 
and have oppositely facing shoulders for coop 
erating with the cutter shoulders 89 and 90. 
Where the inner cutters 83 are rotatable about 
upwardly and inwardly inclined axes, their inner 
shoulders 89 are of comparatively large diam 
eter and are operable to cooperate with com 
plementary shoulders 92 on the bearings 83. 
The Outer internal shoulders 90 of the cutters 
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may be smaller in diameter to cooperate with 
opposing shoulders 93 on the bearings 84. 
The bolts 85 are passed through the openings 

in the bearings 84 and their inner end portions 
cooperate with the bores 49. Heads 95 are pro 
vided on the inner ends of the bolts 85 to seat 
in the counter bores 51. Lugs 96 are provided 
on the inner ends of the bolts 85 to seat in the 
Counter bores 51. LugS 96 are provided on the 
inner ends of the bearings 84 to cooperate with 
the slots 47 and with notches in the edges of 
the bolt head 95. Lugs 97 are provided on the 
outer ends of the bearings 84 to cooperate with 
the slots 47 at the outer walls of the recesses 37. 
Nuts 98 are screw-threaded on to the outer end 
portions of the bolts 85 and fit the counter sink 
in the Outer ends of the bearings 84. The nuts 
fit or Seat in the bores 48. Enlargements on 
the nuts 85 seat in the outer counter bores 50. 
The Outer ends of the bolts 85 may be peened to 
prevent displacement or loosening of the nuts 
98. The manner of assembling and mounting 
the inner cutter assemblies 14 is identical with 
that of the outer cutter assemblies 13. 
The invention provides novel and effective 

means for flushing or washing the cutters 53 
and 83 of the two sets of cutter assemblies. An 
enlargement or annular recess 100 is provided 
in the wall of the sub opening 20 at the lower 
end of the Socket 22. Longitudinal fluid pas 
Sages 101 extend downwardly through the walls 
of the bit head sub 19 from the recess 100 to 
the lower end of the sub. An annular recess 102 
is provided in the lower end of the sub 19 and 
is in communication with the ends of the pas 
Sages 101. The shoulder 30 closes the lower end 
of the recess 102 so that the recess 102 forms an 
annular Space at the connection between the 
shoe 29 and the Sub 19. Passages 103 are pro 
vided in the shoe 28 and extend downwardly 
from the shoulder 30 where they communicate 
with the Space 102 to the upper ends of the re 
cesses 36 and 27. It will be apparent how the 
circulation fluid flowing downwardly through 
the annular space 24 is carried through the fluid 
passages in the Sub 19 and bit head 28 to dis 
charge from the lower ends of the passages 103 
and effectively wash and flush the cutters 53 
and 83. 
The core drill may include a suitable core 

catching means for holding or retaining the core 
in the inner barrel 11. It is to be understood 
that any Suitable form of core catcher may be 
employed in connection with the invention. In 
Fig. 1 of the drawings we have shown a more 
or less typical core catcher including a ring 110 
slidable longitudinally in the opening 20 of the 
Sub 19. Upwardly projecting spring fingers 11 
are provided in the ring 110 to aid in supporting 
the core in the barrel 11. Spring fingers 112 
project downwardly from the ring 110 and carry 
at their lower ends toothed slips 113. The in 
termediate portion of the shoe opening 31 is 
provided with downwardly and inwardly taper 
ing Walls and the slips 113 are adapted to co 
operate with these walls to be forced inwardly 
into gripping engagement with the core when the 
tool is moved upwardly with respect to the core. 

Fig. 9 of the drawings illustrates the cutter 
mounting means provided by the present inven 
tion rotatably supporting a cylindrical cutter 120 
in a recess 121 in the lower end of a bit head shoe 
122. The inner and outer walls of the recess 121 
are inclined downwardly and inwardly and ver 
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tions of the recesses. Bores and counter bores 
are provided at the slots 123 corresponding in 
arrangement and purpose to the bores 48 and 49 
and the counter bores described above. These 

is bores are coaxial, and their axes are inclined up 

0. 

5 

20 

wardly and inwardly. The cutter assembly in 
cludes, in addition to the cutter 120, a bearing 
125 and a bolt 126. The bearing 125 may be sub 
stantially identical with the bearing 84 described 
above, being formed of two integrally joined 
parts. The bearing 125 is provided intermediate 
its ends with spaced oppositely facing shoulders 
128 for cooperating with complementary shoul 
ders in the cutter opening. The opposite ends 
of the bearing 125 seat against the opposite end 
walls of the recess 121 and lugs 96 and 88 are 
provided on the inner and Outer ends of the 
bearing to cooperate with the slot 123 to hold 
the bearing against rotation. The bolt 126 ex 
tends through the bearing 125 and is provided at 
its outer end with a head 130 cooperating with a 
counter bore and engaged by the lug 96 so that 
the bolt 126 is held against rotation. A nut 131 
is threaded on the inner end of the bolt 126 and is 
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counter sunk in the outer end of the bealing 
125. A flange 132 is provided on the nut 121 to 
extend into a counter bore 133. The projecting 
end of the bolt 126 may be peened Over to prevent 
loss of the nut 121. 

Fig. 10 of the drawings illustrates a frusto 
conical cutter 140 rotatably mounted in a recess 
141 in a bit head shoe 142. The cutter 140 cor 
responds generally to one of the cutters 33 de 
scribed above, however, it is positioned in the 
downwardly and inwardly sloping recess. 141 to 
have its small or reduced end at the lower end 
of the core passing opening 143 of the shoe. 
When the cutter 140 is mounted in this manner, 
its cutting teeth 144 project from the lower end 
of the shoe 142 and are inclined upwardly and 
inwardly where they engage the formation at the 
bottom of the well bore. The inner ends of the 
cutting teeth 44 may be bevelled so that they 
effectively trim or shape the core adjacent the 
lower end of the shoe. The cutter 140 may be 
mounted in the same manner as one of the cut 
ters 83 described above. The bearing i46 ro 
tatably supporting the cutter 140 has two op 
positely facing shoulders intermediate its ends, 
the outer of which is of the greatest diameter. 
Complementary opposite facing shoulders are 
provided in the opening of the cutter 140 to co 
operate with the bearing shoulders. A bolt 150 
passes through the bearing and a nut 151 is 
threaded on the outer end of the bolt. The bolt 
150 may be identical with the bolt 55 described 
above, and operates in the same manner to re 
movably lock the cutter assembly in the recess 
141. 

It is believed that the utility and practicability 
of the well tool provided by the present inven 
tion will be readily apparent from the foregoing 
description. It is to be understood that the shoe 
28 of the bit head is a simple integral member 
that is inexpensive of manufacture and of sturdy 
construction. The provision of the recess 102 
in the linwer end of the bit head Sub 19 insures 
the proper delivery of circulation fluid to the 
discharge passages 103. The removable or de 
tachable cutter assemblies provided by the pres 
ent invention are such that they may be easily 
and quickly replaced at the well drilling rig. The 
one-piece bearing rotatably carrying the cutter 
may be easily passed upwardly into the recess in 
the lower end of the shoe 28. The locking lugs 
on the opposite ends of the bearing properly 

S 
locks or positions the bore and acts to positively 
prevent rotation of the bearing. The bolt co 
Operates with the bore at the Outer end of the 
Cutter carrying recess and the nut on the bolt 
cooperates with the other counterbore to pre 
vent displacement of the cutter assembly from 
the lower end of the bit head. The cooperation 
of the lug with the notch in the bolt head effec 
tively holds the bolt against turning. The op 
posite ends of the bearing may seat against the 
opposite end walls of the recess in the bit head, 
so that the bearing has no tendency for longi 
tudinal movement. In a like manner, the op 
positely facing shoulders on the interior of the 
cutter cooperate with the two shoulders on the 
bearing to positively prevent longitudinal move 
ment of the cutter on the bearing. The cooper 
ation of the shoulders on the bearing and cutter 
inSures the transmission of all the end thrusts 
directly from the cutter to the bearing and pre 
vents engagement of the cutter with the Walls 
of the recess in the shoe. The slots, bores and 
counter bores in the shoe insure the proper posi 
tioning of the cutter assembly in the recess of 
the bit head. The nut may be easily removed 
from the bolt so that the bolt may be disengaged 
from the bit head and the bearing and the as 
Sembly of the cutter and bearing removed from 
the recess. The cutter assembly or means for de 
tachably mounting the cutter on the bit head is 
simple and inexpensive of manufacture, and is 
positive and dependable in operation, as the parts 
cannot become loosened or displaced. 
Having described only typical preferred forms 

of Our invention, we do not wish to limit ourselves 
to the specific details set forth, but wish to re 
serve to ourselves any changes or variations that 

0. 

5 

iii) 

may appear to those skilled in the art or fall 
within the scope of the following claims. 

Having described our invention, we claim: 
1. In a Well tool, a body having a recess in its 

lower end, there being a slot in the lower end of 
the body intersecting the recess, and a bore in 
the Walls of the slot intersecting the recess, a 
bearing extending through the recess, parts pro 
jecting from opposite ends of the bearing engag 
ing the slot to hold the bearing against rotation, 
and a removable bolt extending through the bore 
and carrying the bearing, one of said parts en 
gaging the bolt to hold it against rotation. 

2. A cutter assembly for a well tool including 
a cutter having an opening, and a bearing for 
rotatably carrying the cutter comprising two in 
tegrally joined parts, one part extending into each 
end of the cutter opening, each of said parts hav 
ing portions of different diameters joined by 
an inwardly facing shoulder, there being oppo 
sitely facing shoulders on the walls of the cutter 
Opening for cooperating with the shoulders of the 
bearing. 

3. A cutter assembly for a well tool including, 
a cutter having an opening enlarged at its ends 
to form outwardly facing inclined shoulders, and 
a bearing for rotatably carrying the cutter com 
prising, two parts having aligned openings to 
receive a mounting member, one part extending 
into each end of the opening in the cutter, the 
said bearing parts having integrally joined tele 
Scoping portions and each having an inclined 
shoulder for engaging a shoulder in the opening 
in the cutter. 

4. In a well tool, a body having a recess, a bear 
ing extending through the recess and comprising 
two sections one having a tubular part and the 
other having an opening through it receiving the 
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tubular part, the inner end portion of said tubu 
lar part being integrally secured in the opening 
in Said other part, shoulders on the sections facing 
One another, a cutter rotatable on the bearing 
and having shoulders cooperating with the shoul 
ders on the bearing, means holding the bearing 
against rotation, and a bolt carrying the bearing 
and tying together the portions of the body at 
the opposite ends of the recess. 

5. In a well drill a cutter bearing including two 
sections, one having an opening through it to re 
ceive a mounting pin and having a large bearing 
part at one end and a reduced bearing part pro 
jecting therefrom, the other section having a 
bore receiving the projecting end portion of the 
reduced part of the first mentioned section, said 
end portion of the said reduced part being inte 
grally connected with said other section, the sec 
tions having opposed inclined cutter retaining 
ShoulderS. 

6. In a well drill a cutter bearing including two 
sections, one having an opening through it to re 
ceive a mounting pin and having a large bearing 
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part at one end and a reduced bearing part pro 
jecting therefrom, the other section having a 
bearing part substantially larger in diameter 
than any bearing part of the first mentioned sec 
tion and having a bore receiving the projecting 
end portion of the reduced part of the first men 
tioned section, said end portion of the said re 
duced part being integrally connected with said 
other section, the sections having opposed cut 
ter retaining shoulders. 

7. In a well tool, a body having a recess in its 
lower end, there being a slot in the lower end of 
the body intersecting the recess, and a bore in 
the walls of the slot intersecting the recess, a 
bearing extending through the recess, a part on 
the bearing engaging the slot to hold the bearing 
against rotation, a removable bolt extending 
through the bore and carrying the bearing, and 
a lug and notch connection between the said part 
and bolt to hold the bolt against rotation. 

JOHN H. HOWARD. 
AIFRED C. CATLAND. 
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