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4 Claims.
My invention relates to a well drilling appa-

ratus and has particular reference to a core tak--

ing device of the retractable type.

In the drilling of deep wells,
it is common practice to take samples or cores
of the formation through which the well is being
drilled, these samples being taken at periodic in-
tervals to permit the obtaining of the. geological
data necessary to the proper driliing of the well.
These cores may vary in length from one or two
feet up to ten or fifteen feet and must be re-
moved from the well after the desired length of
core has been cut. Inasmuch as present day
well drilling bits are capable of drilling many
more feet of hole than is represented by the
length of one of these cores pefore the bit be-
comes sufficiently dulled to merit its removal
from the bore, it is highly desirable that the
core which has been cut be removed. from the
well in such manner as to obviate the necessity
of also removing the drilling bit.

There has accordingly been developed a num-
per of core taking devices which are known as
the retractable type and which comprise a core
barrel adapted to be held in cooperative relation
with a standard coring bit and which are also
adapted to be removed from the well upwardly
through the interior of the drill pipe by means
of s wire line, The coring aperture which is
provided in the coring bit may be filled with an
auxiliary cutting tool during such times as a core
is not being taken. Both the auxiliary cutting

such as oil wells,
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device and the retractable core parrel are adapt- -

ed to be inserted into the bit and removed there-
from by means of a wire line extended from the
ground surface through the interior of the drill
string.

These retractable devices must, during the
time they are placed in operative relation with
the bit, be held against upward movement rela-
tive to the bit and for this purpose it has been
the common practice to employ mechanical
latching devices. These devices have not been
entirely satisfactory for the reason that the latch
parts wear with use and for the further reason
that these devices must operate while they are
surrounded by a drilling fluid, such as oil well
mud, and this fluid tends to impair the move-
ment of the parts-and to inhibit their operation.

It is also necessary that the fluid which is
contained within-the retractable core barrel ke
permitted toescape from the core barrel as the
core which'i§ being cut is gradually projected
into the:batrrel. Passage of drilling fluid into
and downwardly through the core barrel must,
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however, be prevented both during the time the
core is being cut and also during the time the
core barrel, together with the core contained
therein is being hoisted to the ground surface for
the reason that such flow of fluid through the
core barrel rapidly washes and erodes away the
core which has been cut so that by the time the
core barrel is removed to the ground surface the
core is so badly eroded as to be substantially
worthless.

It is therefore an-object of my invention to
provide a retractable core taking device which
overcomes the above noted disadvantages..

It is also an object of my invention to provide

5 g retractable core taking device which includes

s means responsive to flow of fiuid in a string
of drill pipe for securing a core barrel portion
against upward movement relative to a core tak-
ing bit. N

It is & still further object of my invention to
provide a retractable core taking apparatus of
the character set forth in the preceding para-
graph which includes a means for producing a
fluid pressure differential tending to hold the
core barrel down, thus avoiding the use of me-
chanical latching devices.

1t is an additional object of my invention to
provide a retractable core taking device of the
character set forth hereinbefore which includes
a means for establishing a fluid interconnection
between the interior of a retractable core barrel
and the exterior of the drill string to permit fluid
within the barrel to be displaced by the reception
within the barrel of a core being taken.

Tt is also an object of my invention to provide
an apparatus of the character set forth here-
inbefore which includes a valve means respon-
sive to a lifting of the core barrel for closing
off the fluid interconnection and prevent drilling
fluid from washing through the barrel during
the time the barrel is being hoisted to the ground
surface. ‘

Other objects and advantages of my invention
will be apparent from a study of the following
specifications, read in connection with the ac-
companying drawing, wherein:

Fig. 1 is a longitudinal sectional view of one
form of retractable core taking device of my in-
vention showing the positions occupied by the
various parts during the time a retractable core
parrel is mounted in operative relation with a
coring bit; :

Fig. 2 is an enlarged sectional view of the ap-
paratus illustrated in the upper half of Fig. 1;
and :
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Fig. 3 is a sectional view similar to Pig. 2 but
illustrating the relative positions of the parts
during the time the retractable core barrel is
Jbeing hoisted to the ground surface,

Referring to the drawing, I have illustrated in
Fig. 1 the preferred embodiment of my inven-
tion as including a coring bit head | which may
be attached by means of an adaptor 2 to an outer
barrel 3, which outer barre] is adapted to house
the various instrumentalities comprising the re-
tractable core taking device of my invention and
at the same time serve as a means for rotating
the bit head 1 for the purpose of drilling the wel]
bore. The outer barrel 8 is accordingly provided
at its upper end with screw threads 4 to which
may be attached one half §.of g standard tool
Jjoint to permit connection of the outer barre] 3
to a standard string of drill pipe. The adaptor
2 may be secured to the lower end of the working
barrel 3 as by means of screw threads 8 and the
bit head | may be secured to the lower end of
the adaptor 2 as by means of threads 1. The
adaptor 2 and the bit head [ are each provided
with aligned core recelving apertures 8 and 9,
the aperture 9 in the bit head { being surrounded
by cutting elements 10 and |1 which operate to
drill the well bore ag the bit 1 is rotated. Lubri-
cation of the cutting elements 9 and §{ during
the drilling operation may be obtained by pro-
viding a plurality of jet-like wash openings {ig
which are extended through the adaptor 2 in
such ‘direction as to supply drilling fluid from
the interior of the outer barrel 8 to each of the
aforementioned cutting elements, :

As drilling progresses the formation through
which the bore is being extended is cut away in
an annular fashion to leave a central bore which
is extended upwardly through the bores 8 and §.
I prefer to removably support an inner retracta-
ble core barrel 12 above the adaptor 2 in a posi-
tion axially aligned with the core receiving bores
8 and 9 so that as the drilling progresses the
core which is cut by the bit head |{ will be re-
ceived within the inner core barrel 12, The inner
core barrel |2 may be supported in such position
by providing a spider 13 which is secured in the
upper end of the outer barrel 8 as by means of
screw threads {4, the spider (3 having secured
to its under side, as by welding (4a, a down-
wardly extending  sleeve 15, the lower end of
which is held in axial alignment with the adaptor
2 as by engaging the lower end of the sleeve 1§
with an annular recess 1§ formed in the upper
surface of the adaptor 2.. The exterior diameter
of the sleeve 15 is made somewhat smaller than
the interior diameter of the outer barrel 3 so as
to provide an annular circulating passage {5¢
to serve as a conduit, for drilling fluid. The spider
13.is provided with g central bore {1 which forms
& continuation of the interior of the sleeve 5
5o that the inner core barrel 12 may be inserted
into the interior of the sleeve 15 from. above
through the opening 7.

The inner core barrel {2 preferably carries at
its lower end a core catcher I8 by means of
which the core may be broken from the forma-
tion and raised to the ground surface at the
time the core barrel 12 is hoisted to the ground
surface. Provision for hoisting the inner core
barrel 12 may readily be made by means of a
construction such as that Mustrated in Fig, 2.
As shown therein the upper end of the inner
core barrel 12 is fitted with a bushing 18 which
may be threadedly engaged with the upper end
of the core barrel {2
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threads 20. The bushing 19 is provided with
an internal bore adapted to receive s lifting
member 2! which carries on its upper end a head
22 adapted to be received within and engaged
by an overshot 23 which may be lowered through
the interior of the drill string.

The lifting member 21 is preferably provided
with a downwardly depending tubular portion
24 having an outside diameter of such size as to -
be slidably received within the interior of the
bushing 18. The lower end of the tubular por-
tion 24 may be threaded as indicated at 256 and
have affixed thereto g lower bushing member
28 which has an outside diameter of such size
as to be slidably received within the interior of
the core barrel 12. It will thus be seen that a
lifting force applied to the lifting member 21 wil
operate to slide the sleeve portion 24 upwardly
relative to the core barrel {2 until the lower
bushing member 26 engages the upper bushing
member 19, at which time the lifting force will
be transmitted to the core barrel 12 so as to
move it upwardly out of the sleeve (5, i

It is necessary that the core barrel 12 be held
against upward movement during the time drill-
ing operations are being performed for the pur-
pose of taking a core. I accordingly provide a
shoulder 27 on the lifting member 2{ which ex-
tends radially outward over the top of the bush-
ing 19 so as to prevent upward movement of the
core barrel 12 relative to the lifting member 21.
In order that s fluid. bressure differential may
be developed by the flow of drilling fluid through
the interior of the outer barrel 3 for the purpose
of holding the lifting member 21 down, I provide
& plurality of circulating passages 28 which ex-
tend longitudinally through the spider 13. The
cross sectional area of these passages is so ad-
Justed as to provide for a considerable pressure
drop along their length so that the fluid pressure
exerted on the upper surface of the spider 13 is
considerably greater than the fluid pressure
exerted on the lower surface of this spider.

This pressure differential may be employed for
holding the lifting member 21 down against the
spider 13 by providing in the upper surface of the
spider 13 a conical seat 29 adapted to be en-
gaged by a similarly shaped conical portion 30
of the lifting member 21. Suitable packing 81
may be interposed between the conical portion
30 and the seat 29 to provide a fluid seal at this
point. It will be observed that since the fluid
pressure above the spider 13 is greater than the

.pressure below the spider and also greater than

the fluid pressure within the core barrel 12, the
differential in pressure will operate to hold the
lifting member 21 down into secure engagement
with the top of the spider 13 so as to in turn hold
the core barrel 12 in its lowermost position dur-
ing the time the drilling operation is being per-
formed.

As has been mentioned hereinbefore, it is neces-
sary that any drilling fluid which is contained
within the core barrel 12 be displaced therefrom
as the core which is cut is gradually projected
into the core barrel. For this burpose an annular
recess 32 may be provided extending circumfer-
entially around the bore 11 through the spider
13 in such vertical location as to register with a
plurality of ports or apertures 33 provided in
the upper end of the core barrel 12 when the
core barrel (2 is placed in its lowermost posi-
tion. One or more discharge ports 34 are prefer-
ably extended between the recess 33 and the ex-
terior of the outer barrel 3 so as to permit any
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fild which is passed through the ports 33 and
into the annular recess 82 to be discharged to
the exterior of the barrel 3. :

. Fluid interconnection between the interior of
the core barrel 12 and the recess 32 may be ob-
tained by providing a plurality of ports or open-
ings 385 through the tubular portion 24 of the
lifting member, these openings being so positioned
as to lie in substantially the same horizontal
plane as that occupied by the openings 33 when
the core barrel 12 and the lifting member 21 are
disposed in their lowermost positions, respec-
tively. This relative positioning of.parts is illus-
trated in Fig. 2 wherein it will be readily observed
that any fluid which is contained within the core
barrel 12 and which is displaced by the projec-
tion of a core into the core barrel will flow out-
wardly through the openings 35 and 33 into the
annular recess 32 and be conducted from there
through the passages 34 to the exterior of the
outer barrel 3. '

This structure provides for the displacement of
the fluid contained within the core barrel 12
without permitting circulating fluid to be washed
downwardly through the core barrel. It is neces-
sary that this washing of the fluid downwardly
through the core barrel be prevented also during
the time the core barrel is being hoisted to the
ground surface. For this purpose each of the
bushings 19 and 26 is preferably made with
an axial length greater than the diameter of the
openings 33 and 35 and the length of the tubular
portion 24 is so adjusted as to provide an annu-
lar space 36 between the lower edge of the bush-
ing 19 and the upper edge of the bushing 26
which is approximately equal in length to the
axial length of the bushings. This construc-
tion provides for the closing of the openings 35
and 33 during the time the core barrel 12 is be-
ing hoisted to the ground surface for the reason
that the application of a lifting force to the lift-
ing member 21 first operates to move the lifting
member 21 upwardly relative to the core barrel
12 so as to bring- the bushing 26 into engagement
with the bushing 19 so as to transmit the lift-
ing force to the core barrel 2.

The relative positions occupied by the parts at
this time is illustrated in Fig. 3 wherein it will
be observed that the openings 35 have been moved
upwardly relative to the bushing 19 to a posi-
tion such that the bushing 19 closes these open-
ings. Similarly, the bushing 26 has been moved
upwardly relative to the openings 33 to such a
point that the bushing 26 closes the openings
33. It will thus be seen that the fluid intercon-
nection which is provided from the interior of
the core barrel 12 through the openings 33 and
35 during the time the core barrel i2 is in its
lowermost or core taking position is closed during
the time the core barrel is being hoisted to the
ground surface to thus prevent any washing of
the drilling fluid downwardly through the core
barrel.

From the foregoing it will be observed that
I have provided & core taking device of the re-
tractable type which is adapted to be removably
positioned in operative relation with a core tak-
ing bit and held in that operative position dur-
ing the taking of a core through use of the pres-
sure of the drilling fluid which is circulated
through the drill string during a drilling opera-
tion.

Tt will be furthermore observed that the device
of my invention provides for the ready discharge
from the core barrel of any drilling fluid which
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may be trapped between the upper end of a core
being cut and the closed upper end of the core
barrel and that this discharge of drilling fluid is
accomplished without subjecting the core which
is being taken to any washing action by virtue
of drilling fluid flowing downwardly through the
core barrel. . . -

It will also be observed that the above .de-
scribed device of my invention provides for the
complete sealing off of the core barrel during the
time the barrel is being hoisted to the ground
surfack to prevent any drilling fluid from enter-
ing the upper end of the core barrel and flowing
downwardly alongside of the core so as to prevent
any washing of the core during the time the core
taking device is being hoisted to the ground -sur-
face,

While I have shown and described the pre-
ferred embodiment of my invention, I do not
desire to be limited to any of the details of con-
struction shown or described herein, except as
defined in the appended claims.

I claim: -

1. In a retractable core taking device, the eom-
bination of: a retractable core barrel having an
open upper end and an aperture near said upper
end extending between the exterior and the in-
terior of said barrel; a core barrel bushing car-
ried by the upper end of said core barrel having
an opening therethrough of a diameter smaller
than the diameter of said core barrel; a lifting
member for connection to a hoisting device in-
cluding a downwardly extending sleeve portion
having a closed upper end and slidably received
in said opening for movement between a raised
and a lowered position, said sleeve portion hav-
ing an aperture extending between the interior
and the exterior thereof disposed in such loca-
tion as to be aligned with the aperture in said
core barrel member when said sleeve portion is
in its lower position; and an exterior bushing
carried on the lower end of said sleeve portion
having an exterior diameter substantially equal
to the interior diameter of said core barrel, said
apertures and said bushings being so located rela-
tive to each other as to permit said core barrel
bushing to close the aperture in said sleeve por-

. tion and said exterior bushing to close the aper-
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ture in said core barrel, whereby fluid commu-
nication between the exterior and interior of said
core barrel is closed off by raising said lfting
member to its upper position.

2. In a retractable core taking apparsatus for
attachment to the lower end of a string of drill
pipe adapted to supply a drilling fluid to a coring
bit carried on the lower end thereof, the com-
bination of: an outer barrel interposed between
said drill string and said coring bit; a retract-
able core receiving barrel having a closed upper
end and having a laterally extending opening
formed near its upper end, said core receiving
barrel being movable through sald drill string
from the ground surface to a position adjacent
said bit aligned with a coring aperture therein;
means defining a wash passage outside said core
receiving barrel and within said outer barrel;
support means carried by said outer barrel for
encircling the upper end of sald core barrel at
a point near said opening to hol\d said core bar-
rel in said position; and conduit means extended
laterally through said support and said outer
pbarrel in such position as to establish a fluid
interconnection between said opening and the ex-
terior of said outer barrel wholly isolated from
said wash passage, whereby fluid displaced by
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the projection of a core into said core barre] is
.conducted to the exterior of said outer barrel,
- 3. In a retractable core taking apparatus for
attachment to the lower end of a string of drill
pipe adapted to supply a
ing bit carried on the lower end thereof, the com-
bination of: an outer barrel interposed between
sald drill string and said coring bit; a retractable
core recetving barrel having a laterally extend-
ing bleeder port formed near the upper end there-
of, said core recelving barrel being movable
through said driy string from the ground sur-
face to & position adjacent said bit aligned with
& coring aperture therein; means defining a wash

bassage outside said core receiving barrel and -

within sald outer barrel; inwardly extending
flange means carried by said outer barre] and
having an opening for receiving said core barrel;
head means on said core barrel for closing said
opening in said flange; and a conduit extended
laterally through said flange means from the
opening therein to the exterior of sald outer bar-
rel in such position as to establish a fluid inter-
connection between said bleeder port and the
exterior of said outer barrel wholly isolated from
said wash passage when said core barrel is moved
to said position adjacent said bit, whereby fluiq
displaced by the projection of a core into said
core barrel is conducted to the exterior of said
outer barrel,

4. In a retractable core taking apparatus for
attachment to the lower end of a string of drill
Pipe adapted to supply a drilling fluid to a cor-

drilling fluid to & cor.
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ing bit carried on the lower end thereof, the com-
bination of: an outer barrel interposed between
said drill string and said coring bit; a retractable
core receiving barrel having an opening near the
upper end thereof and movable through said drill
string to a position engaging said bit aligned with
8 coring aperture therein; means defining a wash
Passage outside said core receiving barrel and

‘within said outer barrel; support means carried

by said outer barre] for encircling the upper end
of sald core barrel near said opening to hold said
core barrel centered in said outer barrel; head
means on said core barrel for engaging said sup-
port means; coacting means on said head meéans
and on said support means for establishing a
fluid seal between said support means and said
& conduit extended through

of said outer barrel wholly isolated from said wash
bassage when said core barrel is moved to said
position adjacent said bit, whereby fluid displaced
by the projection of a core into said core barrel
the exterior of

said opening; and means re-.
sponsive to engagement of said head means with

-said support means and engagement of said core

recelving barre]

with said bit for opening said
opening. -

RALPH A, PHILLIPS,



