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11 Claims.

My invention relates to drill bits for drilling
deep wells for oil, gas, sulphur and the like and
has particular reference to core bits where sam-
ples of the formation are to be obtained.

In obtaining samples of formation with ordi-
nary core bits it is necessary to withdraw the drill
bit and: core barrel from the hole whenever a
sample is to be taken. My invention relates to
core barrels so constructed that the drill bit and
drill stem may remain in the hole .and the core
barrel be lowered down from the surface into
position to receive the core and when a proper
core has been taken it is possible to remove the
core barrel with the core, leaving the drill bit and
drill stem in thie hole. The necessity of with~

- drawing the complete drill stem and bit from the
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hole is thus avoided. Bits of this general char-

-acter have been previously constructed. My in-

vention relates to certain improvements upon bits
of this character.

It is an object of the invention to provide a
core bit with a retractable core barrel and in
which the core barrel may safely be made of
comparatively light material and thus make it
possible to take larger cores without difficulty.

"Another object of the invention is to provide
a core barrel which may be lowered through the
drill stem and through tool joints of ordinary
construction without the necessity of reaming the
passage through the tool joints to allow the core
barrel to pass. I am enabled to make the core
barrel of smaller external diameter due to the

fact that the inner diameter may be made com-

paratively large due to the thin wall of the barrel.

It is another object to provide a tool of this
character in which the core barrel may be lowered
into a seat in the core bit and to provide for main-
taining the seat into which the core barrel is
lowered constantly clear of material so that there
will be no difficulty in proper seating of the barrel.

It is a further object of the invention to pro-
vide a core bit which is strong and durable and
which may be connected with ordinary types of
fish tail bit without difficulty.

I desire to provide a simple and economical con-
struction of core barrel which will operate posi-
tively and accurately and will not easily get out
of order.

I also provide a simple and effective means for
latching the core barrel in position while operat-

_ing but which may be positively released when the

core barrel is to be withdrawn.

In the drawings herewith, I have shown one
embodiment of my invention, it being understood,
however, that various changes and modifications

(CL 255—72)

in the structure there shown may be made with-
out departing from the invention.

Fig. 1 shows a front elevation of a drill bit con-
structed to receive my improved type of core
barrel.

Fig. 2 is a longitudinal section through the bit
shown in Fig. 1, taken a,pprommately on the line
2—2.

Fig. 3 is a transverse section on the plane 3—2
of Fig. 1. 10
Fig. 4 is a central longitudinal section through
the upper end of the bit and core barrel, said view
showing the upper extension of the section shown

in Fig. 2.

Fig. 5 is a view on a reduced scale showing in 15
longitudinal section the drill collar and bit with
my core barrel therein,

- Pig. 6 is a transverse section illu.strating a
slightly different embodiment of the core barrel.

In carrying out my invention I contemplate the 20
use of any ordinary type of well drill. However,
the core barrel is particularly adapted for use in
soft or semi-hard formations and a fish tail bit
is shown in the illustration:of my invention. In
Fig, 1 the drill bit is shown as made up of a head 25
f, having an upper tapered shank 2 threaded for
attachment to the drill collar 8. The lower end -
of the bit is shown as having the usual fish tail
blades 4 with water channels § extending longi-
tudinally throusgh the head and blade to discharge 30
at 6 directly above the edge of the bit.

In forming my core bit there is a cylindrical
opening 7 longitudinally of the bit and adapted
to receive. a sleeve or bushing 8 adapted to fit
within said opening in the lower end thereof. 35

The sleeve 8 is fitted tightly within the opening
and is held in position by welding or other similar
means, the upper end of the sleeve being beveled
at 8 to better receive the core barrel. The sleeve
is visible at the side of the blade on both sides 40
thereof and projects below the blades for a short
distance at 10. The lower end 10 is formed into
a cutting bit having teeth thereon to cut the core
which is to be removed.

On each side of the sleeve along the flat face 45
of the blade an opening 12 is cut through the
sleeve on both sides, thus leaving an opening or
window directly through the core barrel. This
opening is made by a slightly diagonsal cut in the
side of the sleeve as shown at I3, the lower end of 50
the cut-being on a straight line at {4 and form-
ing a shoulder, as shown in Fig. 2.

On the inner side of the sleeve 8 and in the
upper portion of the head {0 is a downwardly
tapered seat 15 to receive the core barrel (6. 556
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It is to be understood that during the normal
drilling the core barrel 16 will not be in place but
will be ready for insertion when a core is to be
obtained. This core barrel 16 is of the usual
tubular construction and shaped to engage close-
1y within the sleeve 8. It extends upwardly above
the bit into the drill collar 3 and is connected by
means of a flush threaded connection with a
coupling member 171, which forms a valve cham-
ber to receive a valve 18 tending to close an open-
ing 19 through the coupling. There are lateral
passages 20 for fluid passing the valve {8 so as
to provide a vent for fluid trapped within the
barrel while the core is being taken. The valve
i8 is held resiliently in its seat by coil spring 21
bearing at its upper end against a post 22, which
is screwed downwardly into the upper end of th
coupling member. ) :

The post 22 has a head 27 adapted to fit within
a cylindrical barrel 28. Said barrel has an in-
wardly extending flange 29 at its lower end to
fit about the post 22 and limit the relative down-
ward movement of the head 27. Said head 27 is
slotted diametrically at 30 to house a latching
dog 3f. Said dog is pivoted upon a transverse
pin 32 at its lower end, the upper end being mov-
able outwardly through the wall of the slot 30 to
engage below a shoulder 33 upon a sub 34. There
is a spring 35 within the slot which bears against
the dog and tends to normally force it outwardly
into latching position.

The barrel 28 within which the head 27T is mov-
able is closed at its upper end by a threaded plug
36 which has an upwardly extending pin 37
thereon, whose upper end is formed into a head
38 to be engaged by an overshot of ordinary con-
struction. ‘There is a lateral slot 39 in the barrel
28 below the latching dog, as shown at 40, said
slot being adapied to receive a pin 4f in the head.
This slot is of predetermined length so as to limit
the sliding movement of the barrel 28 upon the
head 21.

The drill collar 3 may be connected with a tool
joint member 43 by means of the sub 34 previ-
ously mentioned. However, it is obvious that the
sub may be omitted if desired. The lower end of
the sub at 33 furnishes a shoulder against which
the dog 31 may engage and thus hold the core
barrel in position with its lower end engaging
upon the seat {5 in the core bit.

In the operation of this device the retractable
core bharrel will be in position only when a core
is desired but in the normal operation of the
device the opening {2 through the sleeve 8 will

“be unobstructed and when the flushing fluid is

circulating about the drill bit it will also circulate

freely down the sleeve 8 and through the open-

ings 12, keeping the seat {5 free of any obstruc-
tion. When it is desired to take a core, the bit
is raised oif the bottom and flushing fluid is
pumped through the bit to assure that all of the
core which might be in the bit is flushed clear
thereof and then the core barrel is lowered
through the drill stem by means of an overshot
and wire line until the lower end of the core
barrel engages the tapered seat 5. 'The length
of the core barrel will be adjusted so that when
the barrel encounters its seat at the lower end
the latch 31 will be beneath the shoulder 33 and
as the weight of the core barrel rests upon the
seat the sleeve 28 will slide downwardly along
the head 21, thus allowing the latch 31 to be
forced outwardly into engagement with the shoul-
der 22, thus latching the device in place,

The bit may then be rotated and a core of the

2,019,978

proper length may be taken. A core catcher 44
of ordinary construction is provided toward the
lower end of the core barrel, said core catcher
constituting a ring with spring arms thereon.
Said ring is adapted to be engaged in position 5
by forming a detachable lower section 45 on the
core barrel and recessing this section to receive
the ring 53 when the detachable section is con-
nected to the main portion of the barrel.

Thus, when the core barrel is to be removed 10
an overshot will be lowered through the drill
stem to engage the head 38 upon the barrel 28.
When an upward pull is exerted upon the sleeve
28 said sleeve will move upwardly relative to the
head 27 until the pin 41 engages the lower end 15
of the slot 29 and the lower head engages against
the flange 29. When this is done the side wall of
the barrel will engage the latching dog 31 and
force it inwardly from beneath the shoulder and
hold it in retracted position. The core barrel 20
may then be moved upwardly, the core catcher
engaging the core and withdrawing the sample

of the material with the core barrel from the

well, The bit may then continue drilling until
another sample is desired. 25

While I have shown a latch 31 to retain the
core barrel in position while the core is being
taken, T have found that the latch may be omit-
ted if desired and in such case I rely upon the
force of the flushing fluid as holding the core 30
barrel in position. It will be noted that the
upper end of the barrel engages in the passage
through the sub 34. Where the latch is omitted
I prefer to form laterally extending ribs 46 on
the core barrel, as shown in Fig. 6. These ribs 35
serve as a guide centering the barrel in the pas-
sage through the sub. The upper shoulders on
these ribs form baffles against which the flushing
fluid may engage and assist further in holding
the barrel seated.

The advantages accruing from.my invention
lie largely in the manner in which the core barrel
is assured of a clear seat when it is lowered into
the bit. It is a frequent difficulty in tools of

40

_this character that where the barrel is seated 45

within the bit, the core bit itself not being re-
movable, it is practically impossible to provide
for the lowering of the barrel entirely to its seat,
the lower end of the bit being clogged up with
material during the drilling. However, with the 50
two openings 12 at each side of the sleeve 8,
free circulation through the barrel and across the
seat is obtained so that whenever the core barrel
is lowered to position it is assured of a clear
passage directly downward to its position with- 55
out danger of encountering packed sand or mud
as is ordinarily the case. This feature is, of
course, important and is depended upon largely
for the successful operation of my device. This,
together with the simple construction of the 60
latching member- are features which enable my
core barrel to operate positively and accurately
at all times.

What I claim as new is:

1. In a core bit, a bit head having an axial 65
opening, a tubular core cutter secured in said
opening, lateral windows in the'side of said cutter

‘presented outwardly of said bit head to allow fluid

to pass freely therethrough, a seat in said cutter
below said openings, and a retractable core barrel 70
adapted to be lowered to and retracted from said
seat while said bit head is in the well.

2. In a core bit, a bit head having an axial
opening, a tubular core bit secured in said open-
ing and having cutters extending in advance of 75
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said bit head, a core barrel seat in said core bit,
said core bit having opposed openings in the walls
thereof to allow free flow of flushing fluid there-
through above said seat, and a core barrel adapt-
ed to be lowered into said seat and close sald
openings.

3. In a core bit, a bit head, a tubular core
cutter axially of said head and extending in ad-
vance of said head, lateral windows in opposite
sides of said core cutter, a core barrel adapted
to be lowered through said head and form a close
fit with the interior of said core cutter below
said windows, and means to releasably latch said
core barrel in position.

4. In a core bit, a bit head, a tubular core
cutter axially of said head and extending in ad-
vance of said head, lateral windows in opposite
sides of said core cutter, a core barrel adapted
to be lowered through said head, and prevent
circulation of flushing fluid through said win-
dows, and means on said core cutter to support
said barrel.

5. In a core bit, a head, a flattened blade at
the lower end thereof, an axial core bit with wide
openings at the sides of said blade, & seat in said
core bit below said openings, and a core barrel
adapted to be lowered to said seat to close said
openings.

6. In a core hit, a head, a cutting blade at the
lower end thereof, a drill collar and drill stem
connected with said head, a tubular core bit
axially of said head, lateral openings in opposite
sides of said core bit, an inner seat in said core
bit below said openings, a core barrel adapted
to be lowered through said drill collar and said
core bit ‘o said séat, and means on said core
barrel and said drill collar cooperating to releas-
ably latch said core barrel in said seat.

7. In a core bit, a head, a cutting blade at the
lower .end thereof, a drill collar and drill stem
connected with said head, a tubular core bit
axially of said head, a seat in said core bit, means
above said seat whereby said seat may be washed
free of material tending to clog the same, a core
barrel adapted to be lowered through said drill
collar and said core bit to said seat, and means on
said core barrel and said drill collar cooperating
to releasably latch said core barrel in said seat.

8. In a core bit, a head, a cutting blade at the

loweér end thereof, a drill collar and drill stem.

connected with said head, a tubular core bit

3
axially of said head, lateral openings in opposite
sides of said core bit, an inner seat in said core
hit below said openings, a core barrel adapted
to be lowered through said drill collar and said
core bit to said seat, a latching dog on said core 5
barrel, means to press said .dog laterally from
said barrel, and a sleeve slidably mounted on said
core barrel to move said dog inwardly.

9. A core bit having an axial opening, a core
barrel adapted to be lowered into said opening ;g
to seat in said bit, & drill collar, an inner shoulder
associated with the upper end of said drill collar,

a post at the upper end of said barrel, a head
on said post, a sleeve engaging over. said head
and about said post, a latching dog on said head, 35
means to press said dog laterally through a slot
in said sleeve to engage below said shoulder, said
sleeve being slidable upwardly relative to said
head to engage the outer side of said dog and
move it inwardly away from said shoulder, and g4
means on said sleeve whereby it may be engaged
for upward movement.

10. A core bit having an axial opening, a seat
in said opening adjacent the lower end of said
bit, a core barrel adapted to be lowered into said o5
opening to seat in said bit, lateral windows above
said seat to allow access of fluid thereto, a drill
collar, an inner shoulder associated with the up-
per end of said drill collar, & post at the upper
end of said barrel, a head on said post, a sleeve gg
engaging over said head and about said post, a
latching dog on said head, means to press said dog
laterally through a slot in said sleeve to engage
below said shoulder, said sleeve being slidable
upwardly relative to said head to engage said dog 3p
and move it inwardly away from said shoulder,
and means on said sleeve whereby it may be en-
gaged for upward movement.

11. A well drill adapted to drill a well bore,

& core cutter formed axially of said drill and ex-
tending forwardly in advance thereof, an annular 40
cutting edge on the forward end of said core
cutter, a core barrel seat in said core cutter spaced
upwardly from the lower end of said cutter, and
lateral openings in said core cutter adjacent said
seat to allow the free passage of flushing fluid 45
therethrough, and a core barrel adapted to be
moved downwardly through said core bit from
the surface and fit in said seat.

THOMAS N. HUNT.




