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ary 2, 1934, Seria No. '709,460 

3 Caimas. 

This invention relates to a well drilling tool 
and relates more particularly to a well core drill 
for obtaining cores or samples of the earth for 
nations. A general object of the invention is 
to provide a simple practical and improved core 
drill having a “floating' or rotatably supported 
inner barrel for receiving the core. 
This application is a division of our applica 

tion for United States Letters Patent entitled 
Core drill, filed August 7, 1933, Serial No. 684,018. 

It has been found desirable to mount the inner 
core receiving barrel of a rotary core drill in a 
manner so that it may not rotate With respect to 
the core when the drill is rotated during the 
drilling operation. In the core drills that have 
been introduced having “floating' inner barrels 
that may be held against rotation through con 
tact with the core, the inner barrels are usually 
rotatably supported from their upper ends. RO 
tatably supporting the inner barrel of a core drill 
from its upper end greatly complicates the con 
struction of the drill and necessitates the pro 
vision of guiding means and packing means at 
the lower end of the barrel to prevent the circu 
lation fluid from Washing a Way the core. 
An object of the present invention is to pro 

vide a core drill having an inner barrel for re 
ceiving a core that is rotatably supported at its 
lower end in a simple effective manner, so that 
it may be held against rotation through contact 
with the core when the drill is rotated during 
drilling. 
Another object of the invention is to provide 

a core drill including a "floating' inner barrel 
whose rotatable mounting at its lower end is en 
tirely within the bit head of the drill whereby 
the construction is materially. Simplified and 
whereby the circulation fluid flows directly from 
the annular space between the inner and Outer 
barrels to the discharge ports in the bit head 
without interfering with the rotatable mounting 
of the inner barrel. 
Another object of the invention is to provide 

a core drill embodying an inner barrel rotatably 
supported in the bit head and a core catcher 
independently rotatably mounted in the bit head 
at the rotatable mounting Of the inner barrel. 
A further object of the invention is to pro 

vide a core drill embodying an inner barrel ro 
tatably mounted at its lower end within the bit 
head and a core catcher independently support 
ed in the bit head at the lower end of the barrel 
for independent rotation and limited longitudinal 
movement, and having core gripping dogs which 

(C. 255-2) 
are positively actuated or forced into the core 
by upward movement of the drill. 
Other objects and features of the invention 

may be better and more fully understood from 
the following detailed description of a typical 
form and application of the invention, through 
Out which description reference is had to the 
accompanying drawing, in which: 

Fig. 1 is a side elevation of a core drill embody 
ing the present invention with the principal parts 
broken away to appear in vertical cross section. 
Fig. 2 is an enlarged transverse detailed sec 
tional View taken Substantially as indicated by 
line 2-2 on Fig. 1 and Fig. 3 is an enlarged 
fragmentary detailed sectional view of the lower 
portion of the drill illustrating the rotatable 
mounting of the inner barrel and the core 
catcher. 
The core drill provided by this invention in 

cludes, generally, an outer barrel O, a bit head 
on the lower end of the outer barrel 0, an 

inner barrel 2 for receiving the core cut by 
the bit head, means X rotatably mounting or 
Supporting the inner barrel 2 in the bit head. 
f , and a core catcher 3 rotatably supported 
in the bit head . 
The outer barrel () is an elongate tubular 

Structure adapted to be attached to the lower 
end of a well drilling string of drill pipe, or 
the like. The Outer barrel 0 comprises a tubu 
lar main Section 5 provided at its upper end 
with a sub 6. The sub 6 has an upstanding 
screw threaded pin 7 for facilitating connec 
tion of the drill with the drilling string. A sub 
f8 is threaded on the lower end of the section 
5 and carries a bit head Sub - 9. 
The bit head is attached to the lower end 

of the Sub 9 and is adapted to make an annular 
cut in the earth formation and provide a core 
for reception by the inner barrel 2. The bit 
head includes a tubular shoe or body 20 hav 
ing a plurality of circumferentially spaced cut 
ting blades. Each of the cutting blades includes 
a pilot portion 2? and a reaming portion 22. The 
pilot teeth or portions 2 project downwardly 
directly below the lower end of the bit head body 
2 and operate to cut a comparatively narrow 
annular channel in the formation and form a 
Core Which is received in the inner barrel 2. With 
Suitable clearance. The reaming portions 22 of 
the cutting blades project substantially radially 
from the bit head body 20 and operate to cut 
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or enlarge the bore to size. The cutting blades 
formed as just described prevent the excessive 
Washing away of the core by the downwardly dis 
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inner barrel 12 and surrounds a substantial por 

core entering the inner barrel. 
the inner barrel 2 and the valve 4 is more fully . 

charging circulation fluid. The bit head body 
20 has a central longitudinal opening for pass 
ing the core into the inner barrel i2 and has 
a screw threaded socket 23 in its upper end for 
receiving the threaded pin on the lower end of 
the sub 9. - 
The inner barrel í 2 extends longitudinally 

through the outer barrel and is provided to 
receive the core cut by the bit head . 
feature of the invention that the inner barrel 
f2 is rotatably supported in the bit head fi by 
the means X in a manner so that it may be held 
against rotation through contact with the core 
during drilling. The inner barrel 2 is an elon 
gate tubular member extending from within the 
bit head to a point adjacent the Sub 6. The 
lower end of the barrel 2 is open to receive the 

closed by a valve 4. The valve 4 prevents the 
downwardly flowing circulation fluid from en 
tering the upper end of the barrel 2 and is 
adapted to open-to permit the discharge of fluid 
from the inner barrel as it is displaced by the 

The assembly of 

described and is claimed in Our application for 
Letters. Patent referred to above. The inner 
barrel? 2 may not be threaded at any point and, 
therefore, may have comparatively thin Walls as 
illustrated throughout the drawing. As the 
inner barrel 2 is not provided with threads its 
walls do not have to withstand engagement and 
handling by wrenches, tongs or other turning 
tools, and, therefore, may be comparatively thin, 
-The core drill provided with the thin-Wall inner 
barrel (2 may be proportioned to cut and receive 
a core of maximum diameter with respect to . 
the external diameter of the drill. The thin 
walled inner barrel. 2 may be formed of a length 
of tubing. and may be light in weight and inex pensive. 
The means x for rotatably supporting the in 

ner barrel 2 mounts the inner barrel in the bit 
head fl. so that it may be held against rota 
tion through engagement with the core when 
the drill is being rotated during drilling. 
cordance with the invention the means X in 
cludes or provides an annular recess 25 in the 
interior of the bit head body. 23. The recess 25 
is spaced above the lower end of the bit head 

I body 20 and its bottom or lower end forms an 
upwardly facing shoulder 28. Two vertically 
Spaced annular shoulders 26 and 27 are provided 
on the wall of the recess. 25. 
der 26 is normal to the longitudinal axis of the 
drill and the shoulder 27 is inclined downwardly 
and inwardly. The lower end of the inner bar 
rel 2 is rotatably supported in the upper por 
tion of the recess. 25 and the core catcher 3 is 
supported in the lower portion of the recess. 
The inner barrel supporting or mounting 

means X includes a ring Or en largement 29 on : 
the lower-end of the inner barrel for cooperat 
ing with the interior of the bit head body 29. 
The enlargement 29 is preferably welded to the 

tion of the lower end of the inner barrel. The 
enlargement 29 projects downwardly from the 
inner barrel f2 into the upper portion of the 
recess. 25. The lower end of the enlargement 29 
is adapted to engage or rotatably bear on the 
shoulder 26 to limit the downward movement of 
the inner barrel in the drill and to rotatably 
Support the inner barrel. The means X provides 

75 for the effective transmission of upward thrusts 

It is car 

In a C- . 

The upper shoul 
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from the inner barrel to the bit head sub. 9 when 
the engagement of the core with the inner barrel 
imposes Such thrustS. On the inner barrel. A 
hardened bushing or bearing ring 30 is pressed 
into an annular recess 3 in the lower end of 

- the sub 9. The enlargement 29 is shaped so 
that its upper portion projects upwardly into this 
ring 30. A bushing 32 is provided on the en 

- largement 29 to rotatably bear upwardly against 
the lower end of the ring 30. The ring 32 sur 
rounds the lower end of the reduced portion of 
the enlargement 29 which extends upwardly. 
into the ring. 30. An annular internal re 
CeSS 33 is provided in the end portion of 
the enlargement 29 to receive the upper part 
of the core catcher f3. The opening 29a in 
the enlargement, 29 may have upwardly and 
in Wardly inclined walls as clearly illustrated 
in Figs. 1 and 3 of the drawing. With the ro 
tatable mounting just described the lower end 
of the inner barrel 2 is effectively supported in 
the bit head body 20 so that the inner barrel is 
free to “float' during the drilling operation, but 
is held against lateral movement or wobbling. 
The enlargement 29 on the inner barrel 2 has 
extensive engagement with the walls of there 
cess 25 in the bit head body. . . . . 
The core catcher 3 is rotatably supported in 

the bit head so that it may be held against 
rotation with respect to the core. The core 
catcher 3 illustrated in the drawing is described 
and claimed in our Tetters Patent entitled Core. 
catcher, granted to us. February 11, 1936, and 
numbered 2,030,297. The annular body of the 
core catcher 3 is rotatably arranged in the recess. 
25 between the shoulder 28 and the upper end of 
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the recess 33. The core catcher body includes two 
ringS, an Outer ring 35 and an inner ring 36. The 
opening 38 of the core catcher is in vertical regis 
ter and alignment with the opening 24 in the bit. 
head and is adapted to freely pass the core up 
Wardly into the inner, þarrel Í2. Circumfer- - 
entially Spaced Sockets or -slots. 39 extend down 
Wardly in the core catcher body from its upper 
end and continue through the wall of the core 
catcher body to have their lower ends opposing 
the shoulder 27. - w 

Core catching dogs 4 are pivotally mounted 
in the slots 39 to project into the core catcher for 
engaging the core. The pivotal mountings of the 
dogs 4 include pins 42 which extend through 
transverse openings in the dogs and have their 
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opposite endportions received in an annular open- - 
ing. 3 in the core catcher i body. The annular 
opening 43 may be formed by making an annular 
groove in one of the rings 35 or 36. The project 
ing ends of the dog Supporting pins 42 may beflat 
tened to cooperate with the wall of the annular 
opening 43 to prevent rotation of the pins. Rivets 
44 extend through radial openings in the rings 
35 and 36 to securely connect them. The rivets 

55. 
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44 are preferably positioned to intersect the annu 
lar opening 43 adjacent the ends of the pins 42 
and thus prevent longitudinal shifting of the pins. 

drilled out to permit disconnection of the rings 
35 and 36 and allow the removal of the pins 42 
and dogs 4f for replacement, etc. The core 
catcher dogs 4 are adapted to project into the 
opening 38 of the core catcher to grip and support 
the core. ? - -- - - 

A converge to comparatively sharp edges 46. The 
slots 39 are proportioned to receive the dogs 4 so 

70. . . 
The upper and lower sides of the dogs. 

that the dogs may pivot to "up' inoperative posi 
tions where they do not interfere with the core. 75 

The rivets 44 may be such that they maybe 65 
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The dogs 4 are of different lengths whereby. 

Some of them are capable of effectively gripping 
and supporting hard cores, while others are adapt 
ed to bite into and support cores of softer forma 
tions. The longest of the dogs 4 are such that 
they may support cores which are broken or shat 
tered to prevent such cores from being lost when 
the drill is withdrawn from the Well. The longer 
dogs 4 may project upwardly beyond the core 
catcher body when in the inoperative positions 
and the opening 29a is proportioned to receive 
their upper ends when in these positions. 

In accordance with the invention means is pro 
vided for normally yieldingly urging the dogs 4 - 
downwardly and inwardly and means is provided 
for positively pivoting the dogs downwardly and 
inwardly into engagement with the core When the 
drill is raised. The means for yieldingly urging 
the dogs 4 into contact with the core comprises 
torsional springs 49 surrounding the pins 42 in 
notches 48 in the dogs. The springs 49 each have 
an end reacting against the body of the core 
catcher and an end reacting against a dog 4 to 
normally tend to pivot the dogs downwardly and 
outwardly. The means for positively pivoting the 
dogs 4f downwardly and outwardly into the core 
when the drill is raised also operates to dependa 
bly support the pivoted ends of the dogs on the 
body 20 of the bit head. This dog operating and 
supporting means comprises a cam part or shoul 
der 52 on the pivoted end of each dog 4 for co 
operating with the shoulder 27. In accordance 
with the invention the core catcher is propor 
tioned to have limited relative longitudinal move 
ment in the recesses 25 and 33 and the cam partS 
52 cooperate with the shoulder 27 to pivot the 
active ends of the dogs downwardly and outwardly 
into the core when the drill is raised. With the 
dogs 4 in the projected core supporting positions 
the upper ends of the camparts 52 cooperate with 
the lower end of the ring 35 whereby the dogs are 
dependably supported. Flat faces 50 are provided 
on the dogs 4 to cooperate with the lower ends 
of the slots 39 when the dogs are in the core Sup 
porting positions. The engagement of the cam 
parts 52 with the lower end of the ring 35 and the 
engagement of the faces 50 with the lower ends of 
the slots 39 positively limits the downward pivot 
ing of the dogs and provides for the dependable 
supporting of the dogs when they are carrying the 
COre. 
The invention includes improved means for cir 

culating or conducting the drilling fluid or rotary 
mud directly from the annular space S between 
the barrels 0 and 2 to passages in the bit head 

. In accordance with the usual practice rotary 
mud or circulation fluid is pumped downwardly 
through the drilling string and flows downwardly 
through the annular Space S between the tWO 
barrels. Downwardly and outwardly extending 
ports 60 are provided in the enlargement 29 of 
the inner barrel to conduct the circulation fluid 
from the lower end of the Space S to an annular 
channel 6f in the bit head body 20. The ports 60 
are Spaced a considerable distance above the low 
er end of the enlargement 29 and extend below 
Or under the bushing ring 32. The channel 6 is 
also spaced a Substantial distance above the shoul 
der 26 and the lower end of the enlargement 29. 
The annular channel 6 is provided to distribute 
the fluid to a plurality of vertical discharge pas 
sages 62 in the bit head body 20. The passages 
62 discharge downwardly at the lower end of the 
bit head body adjacent or immediately in front 
of the cutting blades. The passages 62 may be 

rectangular in transverse cross section and their 
Outer sides may be closed by replaceable plates 
63. It is to be particularly noted that the circu 
lation fluid or rotary mud passing through the 
ports 60, channel 6 and passages 62 does not in 
any Way interfere with the freedom of the inner 
barrel 2 or the core catcher 3. The fluid flow 
ing through the passages has no tendency to mud 
up the rotatable mounting means X or the core 
catcher 3. 
During operation the core drill is operated on 

the lower end of a string of drilling pipe in the 
usual manner. The circulation fiuid is continu 
Ously pumped down through the drilling string 
to discharge from the lower ends of the ports 62. 
The pilot portions 2 of the cutting blades make 
a comparatively narrow annular channel in the 
earth formation cutting a core which is received 
in the opening 24 and the inner barrel 2. As 
the core enters the drill the dogs 4 are pivoted 
upwardly into the slots 39 and the engagement 
of the dogs with the core during the drilling op 
eration retains the dogs in this inoperative posi 
tion. The Springs 49 yieldingly urge the dogs 
against the core so that the core catcher 3 may 
be held against rotation. The core catcher 3 in 
being independently rotatably mounted in the bit 
head may be held against rotation through the 
engagement of the dogs 4 with the core, with 
out endangering the dogs and without destroying 
or cutting away the core. As the core catcher is 
mounted to remain stationary with respect to the 
core there may be but slight clearance between 
the Wall of the core catcher body 3 and the core, 
So that there is little or no danger of the core 
Slipping back through the core catcher when the 
drill is raised and removed from the well. As the 
Core is cut or formed by the bit head it is re 
ceived by the inner barrel 2 and the frictional 
engagement of the core with the interior of the 
inner barrel may hold the inner barrel against 
rotation. 
The means X supports the inner barrel 2 at 

its lower end, so that it may have but little tend 
ency to turn or rotate as the drill is rotated, when 
it is in contact or engagement with the core. It 
is to be noted that the inner barrel 2 and the 
core catcher 3 are independently rotatably sup 
ported in the bit head so that the rotation of 
either one will not affect the other. The location 
of the ports 60 and the annular channel 6 is 
Such that the downwardly flowing circulation 
fluid does not deposit sand or solid matter in the 
rotatable mountings of the inner barrel 2 or the 
core catcher 3. Any circulation fluid that may 
leak around the enlargement 29 merely acts to 
lubricate the mounting X. The inner barrel 2 
is light in weight and is effectively rotatably sup 
ported by the means X so that a minimum amount 
of engagement or contact of the inner barrel with 
the core is required to hold the inner barrel 
against turning. 
When a core of sufficient length has been cut 

the drill may be raised and withdrawn from the 
Well. Raising of the drill results in upward move 
ment of the bit head relative to the core catcher 
3. The engagement of the dogs 4 with the core 

yieldingly holds the core catcher against upward 
movement during the initial raising of the drill. 
In this manner the shoulder 27 is brought into 
actuating contact with the cam parts 52 causing 
the dogs 4 to be pivoted downwardly and into 
the core. Upward movement of the drill thus 
results in full positive actuation of the core grip 
ping dogs 4 so that they obtain firm holds on the 
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4. 
core and cause the core to be broken away from 
the formation as the drill is raised. The inde 
pendent supporting of the inner barrel 2 on the 
shoulder 26 prevents - the inner barrel. 2 or its 

5 enlargement 29 from interfering with the proper 
operation of the core catcher 3. 
Having described only a typical form and ap 

plication of our invention, we do not wish to be 
- limited or restricted to the specific form and ap 

10, plication herein described, but wish to reserve to . 
ourselves any changes 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: 

l. 1. A core drill including, an outer barrel, a tu 
bular bit head on the lower end of the outer bar 
rel, the bit head having an internal recess, an in 
ner barrel extending through and Spaced from 

20 the interior of the outer barrel, an enlargement 
on the inner barrel rotatable in the receSS to ro 
tatably support the inner barrel in the bit head, 
there being a recess in the interior of the enlarge 
ment joining the recess in the bit head and hav 

25. ing a diameter greater than the opening in the 
- inner barrel, and a core catcher movably support 
led in the last mentioned recess and the communi 
cating portion of the recess in the bit head. 

30 2. A core drill including, an outer barrel, a bit 
'' head on the lower end of the outer barrel having 

an annular internal receSS, an upWardly facing 

2,088,792 
shoulder on the wall of the recess, an inner barrel extending through the outer barrel, an enlarge 
ment on the inner barrel in the recess and adapt 
ed to have its lower end rotatably bear on said 
shoulder to support the inner barrel in the bit 
head, there being an internal recess in the en 
largement joining the portion of the first men 
tioned recess below the shoulder and having a 
diameter greater than the opening in the inner 
barrel, and a core catcher rotatable in the last 10 
mentioned recess and said portion of the first 
mentioned receSS. - - . . . . 

3. In a core drill, a bit head for making an an 
nular cut and having an opening for receiving 
the core, there being an upwardly facing shoul 
der in the opening, a member on the upper end 

15 

of the head presenting a downwardly facing 
shoulder spaced from and opposing the first 
named shoulder, an inner barrel, a projecting 
bearing on the lower portion of the inner barrel 
rotatable in the said opening, the lower end of 
the bearing being adapted to bear on the first 
named shoulder, the bearing having a portion of 
reduced diameter rotatably bearing on the inte 
rior surface of said member and a shoulder op 
posing the second named shoulder, a bearing ring 
on the second named shoulder, and a bearing 
ring on the shoulder of the barrel adapted to co 
operate with the first mentioned ring. 

JOHN H. HOWARD. 
ALFRED C. CATLAND. 
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