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2,098,688 
its ring 47 is confined between the shoulder 40 
and the upper Wall of the recess 20 for free rota 
tion whereby the inner barrel 4 may remain 
non-rotatable during the drilling operation. The 
collar 44 preferably projects upwardly into the 
sub to stabilize the free inner barrel 4. A 
plurality of circumferentially spaced ports 48 is 
provided in the collar 44 to conduct the circula 
tion fluid from the annular passage P in the sub 

to the annular passage 37. The ports 48 are 
preferably inclined downwardly and outwardly. 
The lower end of the inner barrel 4 is open to 
receive the core after its passage through the core 
catcher 5. / 

The core catcher fis is provided to assist in 
gripping and retaining the core to recover the 
same when the drill is withdrawn from the well 
bore. The core catcher 5 is arranged within the 
sleeve 3 and is in the form of a slip type core catcher embodying gripping wedges or slips. 
The upper core catcher 5 may be of the general 
type fully described and claimed in the co-pend 
ing application, Serial No. 34,649. The slip type 
core catcher 5 includes a free sleeve 49 within 
the sleeve f3, a body 5 below the sleeve 49, and 
slips 50 connected with the body 5 and operable 
through cooperation with the sleeve 49. The 
sleeve 49 is arranged within the upper portion of 
the sleeve 3 to have its lower end at the shoul 
der 3 and to have its upper portion extend into 
the recess 45. The sleeve 49 has a cylindrical 
exterior and fits within the sleeve 3 and the 
recess 45 with suitable clearance to rotate or 
remain non-rotatable at will. The upper wall of 
the recess 45 and the shoulder 4 prevent exces 
sive longitudinal movement of the sleeve 49. A 
plurality of longitudinally extending guide-ways 
or grooves 52 is provided in the interior of the 
sleeve 49. The grooves 52 are equally spaced and 
extend downwardly from the upper end of the 
sleeve 89. The side walls of the grooves 52 may 
diverge inwardly toward the vertical center of the 
bit. The bottom walls of the grooves 52 are in 
clined downwardly and inwardly relative to the 
Central vertical axis of the bit. Due to this in 
clination of their bottom walls the grooves 52 
may terminate above the lower end of the sleeve 
49. The body 5 ef the core catcher 5 may be a 
simple annular member and is freely arranged in 
the sleeve f3 below the sleeve 49. The lower end 
of the sleeve 49 limits the upward movement of 
the body 5 while the engagement of the body 5 
with the shoulder 42 prevents excessive down 
ward movement of the body. 
The slips 50 of the core catcher 5 are operable 

in the guide-ways or grooves 52 and are wedge 
like parts having inclined outer sides for cooper 
atting with the inclined bottom walls of the 
grooves. The inner sides of the slips 50 are 
toothed to grip and support the core. The slips 
50 are connected with the core catcher body 5 
to move longitudinally therewith and to move 
inwardly upon longitudinal movement of the 
sleeve 49 relative to the body 5. Reins or spring 
arms 53 connect the slips 50 with the body 5. 
The spring arms 53 may be riveted to the interior 
Of the body 5f and the outer sides of the slips 50. 
It is preferred to embed or countersink the arms 
53 in the slips 50 so that they do not interfere 
with the engagement of the slips with the walls 
of the grooves 52. Rivets 54 may secure the 
spring arms 53 to the body 5f and the slips 50. 
Means are provided on the body 5 to resist 

relative vertical movement between the body and 
the core to retain the body in an 'up' position 

3 
where the slips 50 are inactive during downward 
movement of the drill and to resist upward move 
ment of the slips 50 when the drill is raised so 
that the upwardly moving walls of the grooves 52 
actuate the slips in Wardly to grip the core. This 
movement resisting means on the body 5 may be 
in the form of spring fingers 55. The fingers 55 
may be secured to the body 5 by the rivets 54 
connecting the arms 53 with the body. The 
Spring fingers 55 extend upwardly and inwardly 
from the body 5 and their upper end parts are 
turned inwardly to bear against the core. The 
Operation of the core catcher 5 will be herein 
after described. 
The core catcher 6 is arranged within the 

bit 2 and is provided to assist in gripping and 
recovering the core. The core catcher 6 includes 
a ring-like body 57 received in the recess 35 and 
the recess 43. The body 57 is shaped and propor 
tioned to be free in the recesses 35 and 43 so that 
it may rotate or remain non-rotatable at will. 
Further, the core catcher 57 is proportioned to 
have limited vertical movement in the recesses 35 and 43. A plurality of circumferentially spaced 
Openings 58 is provided through the wall of the 
annular body 57. The openings 58 may extend 
upwardly on the inner wall of the body 57 to 
the upper end of the body. Transverse pivot pins 
59 extend through the lower portions of the open 
ings 58 and pivotally support core gripping dogs 
60. The dogs 60 project inwardly in the body 
5 and their inner edges are sharpened to prop 
erly grip and support the core. The dogs 60 are 
adapted to pivot upwardly into the upper inner 
portions of the openings 58 when the core passes 
through the cote catcher so that they do not inter 
fere with the free reception of the core in the drill. 
Springs 6 surround the pins 59 and bear against 
the dogs 60 to urge them downwardly and in 
Wardly into contact with the core. Carn faces 
62 may be provided on the outer lower ends of the 
dogs 60 to cooperate with one of the shoulders 36 
and assist in urging the dogs into proper gripping 
engagement with the core. The dogs 6 have 
flat faces cooperating with the walls of the open 
ings 58 to support the dogs in the core gripping. 
and supporting position. 
During operation of the core drill assembly ill 

lustrated in Figs, 1, 3 and 4 of the drawings the 
drill is rotated on the lower end of... a drilling 
string and circulation fluid is pumped down 
wardly through the string. As the drill rotates 
the roller cutters 27 and 27a act on the forma 
tion at the bottom of the well bore to cut the 
bore to size and to leave or form a central up 
standing core. The circulation fluid passes down 
Wardly through the annular passage P in the 
Outer barrel () and its sub and discharges from . 
the ports 48 into the passage 3. The fluid flows 
downwardly through the passage 3 into the an 
nular recess 32 and discharges from the recess 32 
through the ports 33 to flush the cutters 2 and 

It will be observed that the circulation fluid 
flows downwardly around the sleeve 3 and the 
core catchers 5 and 6 and does not enter the 
Core receiving opening of the drill to Wash away 
the core or sand up the core catchers. The pas-- 
Sage 37 is continuous and annular throughout its 
length offering a minimum of resistance to flow of 
the fluid. The fluid passing through the passage 
3 has little tendency to erode or cut away the 
drill parts. The ports 33 in the bit body 25 are 
short and straight, to discharge the fluid directly 
against the cutters. 27 and 27a. 
As the drilling progresses and the core is 
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drill is fed downwardly the core is received in the 
core catcher 6, the sleeve opening 39, the core 
catcher 5 and ultimately in the inner barrel 4. 
AS described above, the dogs 60 retract or pivot 
upwardly and outwardly to prevent the free pas 
Sage of the core through the body 57. In a like 
manner the spring fingers 55 may flex outwardly 
to pass the core. The engagement of the spring 
fingers 55 with the core tends to hold the body 5 
upwardly as the drill is fed downwardly so that 
the slips 50 remain in the upper portions of the 
grooves 52. Thus the slips 50 remain retracted 
during the drilling operation. The core catcher 
body 57 is freely rotatable in the recesses 35 and 
43 So that the engagement of the dogs 60 with 
the core may hold the core catcher 6 against 
turning. In a like manner the sleeve 49 and the 
body 5 are freely supported in the sleeve 3 
S0 that the engagement of the spring fingers 55 
with the core may hold these parts against turn 
ing during rotation of the drill. The inner barrel 
4 is rotatably supported at its lower end through 
the collar 44 and the engagement of the core with 
the interior of the inner barrel may hold the in 
ner barrel against rotation. Thus the drill does 
not embody any parts which score, groove, or cut 
into the core during rotation of the drill and the 
core remains intact and undamaged. 
When Sufficient core has been cut the drilling 

action is suspended and the drill is raised. Upon 
upward movement of the drill the dogs 60 pivot 
downwardly and inwardly into biting engagement 
with the core. The springs 6 and the cam faces 
62 assist in this movement of the dogs. Upon 
upward movement of the drill the spring fingers 
55 engaging the core resist upward movement 
of the body 5 so that the sleeve 49 moves up 
Wardly relative to the slips 50. When the sleeve 
49 moves upwardly relative to the slips 50 the 
inclined walls of the grooves 52 cooperate with the 
slips 50 to force the slips inwardly into gripping 
Contact with the core. Thus both core catchers 
5 and 6 are simultaneously actuated to obtain 

gripping and supporting engagement With the 
core. The core catchers grip the core at longi 
tudinally spaced points to effectively hold and 
support the same for recovery from the well in the 
drill. 

Fig. 2 of the drawings illustrates the drill pro 
vided with the roller rock bit f2 and a single 
core catcher 6. When it is desired to employ 
the drill as illustrated in Fig. 2 of the drawings 
the bit body 25 is threaded directly on the pin 8 
of the sub 7. In the event that the sleeve if 
has been secured to the sub as described above 
the sleeve is unthreaded from the pin 8 and 
the body 25 is unthreaded from the pin 22. The 
core catcher 15 and the sleeve 3 are removed to 
gether . with the sub l ll. The dog type core 
Catcher 6 is readily inserted in the bit body 25 
to assume the position illustrated in Fig. 2 of 
the drawings. The bit body 25 is then threaded 
on the pin f3. It will be observed that the lower 
portion of the collar 44 is received in the recess 
35 of the bit body 25 so that the inner barrel 4 
is rotatably supported at its lower end within 
the body 25 and the lower portion of the sub 7. 
The upper wall of the recess 20 and the upper 
shoulder 36 limit the vertical movement of the 
collar 44 and the inner barrel 4. The ports 48 
in the collar 44 have their upper ends in com 
munication with the interior of the Sub 7 and 
their lower ends in direct communication with 
the recess 32 so that the circulation fluid is dis 
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charged from the sub fi into the body 25 of the 
bit. From the above it will be seen that the Sub 

7 is adapted to directly carry the bit 2 and the 
bit body 25 is formed to receive the collar 44 
when threaded on the pin 8. Thus the bit 2 
is interchangeable with the Sub and may be 
employed on the drill when the Sub and the 
core catcher 5 are not utilized. 

Figs. 5 and 6 of the drawings illustrate the 
drill embodying a drag type bit 2 and the single 
Core catcher 6. The bit 2a includes a Shoe or 
body 25, and cutting blades 70 project down 
wardly and outwardly from the body 258. The 
body 25 may be similar, generally, to the body 
25. The body 25a is a tubular member having 
a central vertical opening 3 to receive the core. 
A recess 35a corresponding in shape and size to the 
opening 35 is provided in the interior of the body 
258. A threaded socket 34a corresponding in size 
and shape to the socket 34 is provided in the 
upper end of the body 25a. An annular recess 32 
similar to the recess 32 occurs at the interior of 
the body 25a between the Socket 34 and the 
recess 35. Fluid discharge ports 33a extend 
downwardly from the recess 32 to discharge the 
fluid into the well. The bit body 258 may be 
threaded directly on the Sub 7 or may be 
threaded on the Sub in substitution for the 
bit 2 when the assembly illustrated in Figs. 1, 
3 and 4 of the drawings is to be employed. When 
the bit 2a is used as illustrated in Fig. 5 of the 
drawings the core catcher 6 is positioned in the 
receSS 35 to have its upper portion received in 
the recess 45 in the collar 44. The lower portion 
of the collar 44 is received in the recess 358 and 
the upper portion of the collar is received in the 
recess 2) and the Sub 7. Thus the core catcher 
6 and the inner barrel are supported in sub 

stantially the same manner as in the assembly 
illustrated in Fig. 2. 
The circulation fluid is passed downwardly 

through the passage P to flow through the ports 
48 and the recess 32a to discharge from the ports 
33a. The bit 2a illustrated in Fig. 5 of the draw 
ings may be threaded on the pin 22 of the sub 
in the same manner as the bit 2. When secured 
to the Sub f the bit body 25a receives the lower 
portion of the core catcher 6 and the lower por 
tion of the sleeve f3. The lower portion of the 
sleeve 3 is of the same diameter as the lower 
portion of the collar 44 to properly fit the recess 
35a. Thus the bit ?2S may be interchanged for 
the bit 2 when the drill is provided With the 
single core catcher 6 and when the bit is pro 
vided with the two catchers 5 and 6. The core 
drill provided by the present invention may be 
assembled for operation in practically any type of 
earth formation. The bits 2 and 2 may be 
interchangeably employed and the drill may be 
operated with either the core catcher 5, the core 
Catcher 6, or both core catchers in combination 
with either bit 2 or 2. 

Having described only typical preferred forms 
and applications of my invention, I do not wish 
to be limited or restricted to the specific details 
herein set forth, but wish to reserve to myself any 
variations or modifications 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. In a core drill having an internal shoulder, 

the combination of, a sleeve within the drill 
adapted to seat on the shoulder and spaced from 
the interior of the drill to leave an annular fluid 
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passage therethrough, a second sleeve free within 



O 

15 

2,098,688 
the first sleeve, and a core catcher movable ver 
tically in the first sleeve, the core catcher in 
cluding gripping parts actuated through coopera 
tion with the second sleeve upon relative vertical 
movement between the core catcher and the said 
second sleeve. 

2. In a core drill having an internal shoulder 
and an internal fluid recess above the shoulder, 
a sleeve arranged longitudinally within the drill 
where it may seat on the shoulder and spaced 
from the interior wall of the 'drill to leave an 
annular fluid passage which discharges into said 
recess, a core catcher supported within the sleeve, 
and a collar on the lower end of the inner barrel 
resting on the sleeve to support the inner barrel. 

3. In a core drill having a bit head with an 
internal fluid recess and a shoulder below the re 
cess, the combination of, a sleeve arranged lion 
gitudinally in the drill to extend through the re 
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cess and seat on said shoulder, there being an 
annular fluid conducting space between the in 
terior of the drill and the sleeve extending be 
tween the upper and lower ends of the sleeve 
and in full communication with the said recess, 
an upwardly facing shoulder on the sleeve, and 
a rotatable inner barrel Seating downwardly on 
the shoulder. 

4. In a core drill having a bit head with an in 
ternal fluid recess and a shoulder below the re 
cess, the combination of, a sleeve arranged longi 
tudinally in the drill to extend through the recess 
and seat on said shoulder, there being an annu 
lar fluid conducting space between the interior 
of the drill and the sleeve extending between the 
upper and lower ends of the sleeve and in full 
Communication with the said recess, there being a 
recess in the upper end of the sleeve, and an in 
ner barrel extending longitudinally through the 
drill with clearance to leave, an annular fluid 

40 passage communicating with said fluid space and 
rotatably bearing downwardly in the recess of the 
sleeve. 

5. In a core drill having a bit head with an in 
ternal fluid receSS and a shoulder below the re 

45 cess, the combination of, a sleeve arranged longi 
tudinally in the drill to extend through the recess 
and seat on said shoulder, there being an annu 
lar fluid conducting space between the interior 
of the drill and the sleeve extending between the 

so upper and lower ends of the sleeve and in full 
communication with the said recess, there being 
a recess in the upper end of the sleeve, a core 
catcher in the sleeve, and an inner barrel ex 
tending longitudinally through the drill with 
clearance to leave an annular fluid passage com 
municating with said fluid space and rotatably 
bearing downwardly in the recess of the sleeve. 

S 
6. In a core drill having an internal shoulder 

and an internal fluid recess above the shoulder, 
a sleeve arranged longitudinally within the drill 
where it may seat on the shoulder and spaced 
from the interior Wall of the drill to leave a con 
tinuous annular fluid passage communicating 
with said recess, spaced ribs on the sleeve coop 
erating. With the Wall of the recess to hold the 
sleeve centralized in the drill, and a core catcher 
in the sleeve. 

7. In a core drill having an internal shoulder 
and an internal fluid recess above the shoulder, 
a sleeve aranged longitudinally within the drill 
where it may seat on the shoulder and spaced 
from the interior wall of the drill to leave an 
annular fluid passage communicating with the 
recess, there being an upwardly facing shoulder 
in the sleeve, an inner barrel in the drill rotat 
ably seated on the sleeve and having a down 
Wardly facing shoulder, and a core catcher ar 
ranged in the sleeve between the two last men 
tioned shoulders. 

8. In a core drill having a barrel and a bit head, 
the combination of, a tubular sub interposed be 
tween the barrel and bit head, the Sub having a 
threaded socket in its upper end to receive the 
barrel, a threaded pin on the lower end of the 
Sub of the same diameter as the Socket to thread 
into the head, a sleeve extending longitudinally 
through the sub with clearance to leave an an 
nular fluid passage therethrough, and a core 
catcher in the sleeve. 

9. In a core drill having a barrel and a bit 
head, the combination of, a tubular sub inter 
posed between the barrel and bit head, the sub 
having a threaded socket in its upper end to re 
ceive the barrel, a threaded pin on the lower end 
of the sub of the same diameter as the socket to 
thread into the head, a sleeve extending longi 
tudinally through the Sub with clearance to 
leave an annular fluid passage therethrough, an 
inner barrel rotatably supported on the sleeve to 
extend upwardly through the first mentioned 
barrel, and a core catcher in the sleeve. 

10. In a core drill having a barrel and a bit 
head, the combination of, a tubular sub inter 
posed between the barrel and bit head, the Sub 
having a threaded socket in its upper end to re 
ceive the barrel, a threaded pin on the lower end 
of the sub of the same diameter as the socket to 
thread into the head, a sleeve extending longi 
tudinally through the sub with clearance to leave 
an annular fluid passage therethrough, ribs on 
the sleeve holding the sleeve centralized in the 
Sub, and a core catcher in the sleeve. 

ALFRED C, CATLAND. 
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