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This invention relétes to well drilling tools

and relates more particularly to a core catcher
for use in a well core drill. A general object of
this invention is to provide a practical dependable
and very effective core catcher for use in & rotary
core drill. o,
Another object of this invention is to provide
improvemeénts in coreé catchers of the general

type set forth in Patent No. 2,063,437, issued De-.

cember 8, 1936. :

Another object of this invention is to provide
a core catcher of the character mentioned oper-
able to dependably retain and recover a core with
a minimum of mutilation of the same,

- Another object of this invention is to provide
& core catcher embodying slips positioned and
mounted so that they do not injure or foul the
core when it is received in the drill. .
. Another object of this invention is to provide
an improved core catcher embodying a combina-
tion of slips for gripping the core, a control ring
connected with the slips to. assure their simul-
taneous actuation and ‘spring arms connected
with the ring to assist in conirolling the slips and
gripping the core.

Another object of this invention is to provide
a core catcher of the character mentioned in
which the assembly of the control ring and the
spring arms is light in weight so that its momen-
tum does not tend to prematurely actuate the
slips when the drill is run into the well.

Another object of this invention is to provide
a core catcher of the type mentioned that is not

made inoperative by accumulations of mud, cut-

tings, ete.

A further object of this invention is to pro-
vide a core catcher of the character mentioned
in which the slips are received in grooves so that
they do not scrape mud and sand from the core,
which might interfere with their proper opera-
tion.

The various objects and features of my inven-
tion will be fully understood from the following
detailed description of a typical preferred form
and application of my invention, throughout
which description reference is made to the ac-
companying drawing, in which:

Fig. 1 is a central longitudinal detailed sec-
tional view of a well core drill embodying the
core catcher of the present invention. _Fig. 2 is
an enlarged fragmentary longitudinal detailed

. sectional view of a portion of the drill and core

66

catcher illustrating the slips in their unactuated
positions and Fig. 3 is an.enlarged transverse de-

(CL 255—72)

tailed sectional view taken as indicated by line
3—3 on Fig. 1. .

The improved core catcher of the present in-
vention is adapted to be employed in core drills
of various forms and types. In the following de-

tailed disclosure I will describe a typical form of -

the invention as employed in a core drill of the
type fully described and claimed in my co-pend-
ing application entitled Core drill, filed August
12, 1936, Serial No. 95,513, Patent No. 2,093,633,
issued September 21, 1937, It is to be understood
that the invention is not to be construed as
limited or restricted to the specific form or appli-
cation about to be described. .
The core drill illustrated in the drawing in-
cludes an outer barrel 10 adapted to be connected
with the lower end of a rotary well drilling string.
A sub I is threaded on the lower end of the bar-
rel 10 and carries a tubular bit head sub 12. A
bit head 13 is threaded on the lower end of the
sub 12. The particular bit head {3 illustrated
has a plurality of spaced roller cutters 14 set in
recesses in its lower end. The bit head 18 has a
central vertical opening I5 for receiving the core.
A tube or sleeve 16-is arranged longitudinally
through the sub 12. The lower end of the sleeve
16 may rest on a shoulder {7 in the bit head 13.
The sleeve {6 extends upwardly to a point adja-
cent the lower end of the sub fi. The upper por-
tion of the sleeve 16 is internally stepped having
three vertically spaced upwardly facing shoulders
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I8, 19 and 26. The sleeve 16 is spaced from the ]

interior of the sub {2 leaving an annular fluid
Passage 20. The lower end of the passage 21
communicates with an annular recess 22 in the
bit head 3. Ports 28 extend through the bit
head 12 to conduct the fluid downwardly from
the recess 22 to the cutter receiving sockets. Ribs
24 are provided on the sleeve 16 to hold it cen-
tralized. .

An inner barrel 25 extends longitudinally

' through the outer barrel 10 to receive the core.

The barrel 25 is spaced from the interior of the
outer barrel 6 leaving an annular fluid pas-
sage P. A bearing collar 26 is fixed to the lower
end of the inner barrel 25 and extends down-
wardly into the sleeve 16. The lower end of the
collar 26 may rotatably bear on the shoulder
#8. Ports 27 in the collar 26 connect the lower
end of the passage P with the upper end of the
passage 2i. An annular recess 28 extends up-
wardly in the collar 26 from its lower end. ‘The
particular drill illustrated embodies a dog-type
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core catcher 29 rotatably supported in the bit -

head #3 and the lower portion of the sleeve i6.
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The present invention is not primarily concerned
with the details of the core catcher 28 and such
details are omitted from the description.

The core catcher of the present invention in-
cludes, generally, a free sleeve 30 arranged in

the sleeve 16, a ring 31 in the sleeve {6 below the

- ‘sleeve 30, slips 32 connected with the ring 3f and
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operable through cooperation with the sleeve 36,
and spring arms 33 on the ring 31 for cooperat-
ing with the core.

The sleeve. 30 is provided to present inclined
abutments for actuating the slips 32. In accord-
ance with the invention the sleeve 30 may be &
simple, tubular, one piece member, as illustrated.
It is a feature of the invention that the sleeve
30 may be of uniform wall thickness throughout
its length. In practice the sleeve 30 may be com-
paratively thick walled. The sleeve 30 is pro-
vided with flat upper and lower ends and con-
centrically curved internal and external sur-
faces. The sleeve 30 is arranged within the sleeve
16 between the shoulder 18 and the upper wall
of the recess 28 in the collar 2§, its upper por-
tion being received in the recess. The sleeve 36
is proportioned to be free to turn or remain sta-
tionary in the sleeve 16 at will. The internal di-
ameter of the sleeve 30 is. such that the sleeve
may freely pass the core during the coring oper-
ation. Longitudinal movement of the sleeve 30
is prevented or limited by the shoulder {9 and

" the upper wall of the recess 28.

In accordance with the invention a plurality of
circumferentially spaced longitudinal slots, chan-
nels or grooves 34 are provided in the interior
of the sleeve 30. The grooves 34 extend down-
wardly from the upper end of the sleeve 30 and
are equally spaced one from the other. In ac-

cordance with the invention the grooves 34 may .

have flat parallel side walls. The inner walls or
bottom walls 35 of the grooves 34 are inclined
downwardly and inwardly relative to the longi-
tudinal axis of the drill. Due to the inclination
of their bottom walls 35 the grooves 34 are of
substantial depth at their upper ends and termi-
nate some distance above the lower end of the
sleeve 30. The grooves 34 are preferably identi-
cal. :

The ring 31 is provided to carry the spring
arms 33 and to assure the simultaneous actua-
tion of the several slips 32. It is a feature of the
invention that the ring 3| may be a simple, light

. weight member. The ring 31 is arranged within

the sleeve 16 at the lower end of the sleeve 30
and Is proportioned to be free to rotate or to
remain stationary at will. 'The opposite ends of
the ring 31 may be flat and parallel as illustrated.
The ring 3{ may be of substantially the same In-
ternal diameter as the sleeve 30. -

The slips 32 are provided to grip and support
the core when the drill is raised after the drill-
ing operation. The slips 32 are in the nature
of toothed wedges operable longitudinally in the
grooves 34. In accordance with the invention the
slips 32 have flat parallel sides for shiftably co-
operating with the side walls of the grooves 34.
The active sides or inner sides of the slips 32
may be concave to conform, generally, to the
core and are provided with teeth 36 for gripping
the core. The slips are proportioned to be sub-
stantially entirely received in the grooves 34
when in their retracted up positions and to pro-
ject inwardly a substantial distance from the
grooves when in their dowr, actuated positions.
The slips 32 are provided with downwardly and
inwardly inclined surfaces 37 for shiftably bear-
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ing on the bottom walls 85 of the grooves 34,
During relative vertical movement between the
sleeve 36 and the slips 32 in one direction the
cooperation of the walls 38 and surfacés 3T ef-
fects the inward displacement or movement of
the slips 32 to bring their teeth 36 into gripping
engagement with the core.

Means is provided for connecting the slips 32
with the ring 31 whereby the slips are connected
for simultaneous operation and are controlled or
actuated through the engagement of the spring
arms 33 with the core. The means for connect-
ing the slips 82 with the ring 31 includes spring
members or reins 38 secured to the interior of the
ring 31 and projecting upwardly through the
sleeve 30 and grooves 34 to the slips 32. Suitable
rivets 38 may rigidly secure the reins 38 to the
ring 3f. The reins 38 are preportioned to sup-
port the slips 82 in the upper portions of the
grooves 34 when the ring 31{ is at the lower end
of the sleeve 30, as illustrated in Figs. 1 and 2.

The spring arms 33 are provided on the ring
3{ to resist relative movement between the ring
and the core when the drill is raised so that the
upward movement of the drill causes the walls
35 of the grooves 34 to actuate the slips 32 in-
wardly against the core. The spring arms 33
also assist in gripping and supporting the core.
The spring arms 33 are in the nature of strap
or léaf springs and are secured to the interior of
the ring 3! to project upwardly and inwardly
from the ring. In accordance with the invention
the spring arms 33 may be secured to the ring 31
by the rivets 39, as illustrated throughout the
drawing. The upper end portions of the spring
arms 32 may be rather sharply inclined in-
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wardly and may be bevelied to better cooperate

with the core. . . .
During the drilling or coring operation the
cutters i4 make an annular cut in the earth

‘formation leaving a core which is received in

the opening 15. As the drilling progresses the
core is received in the sleeve 16 and passes
through the core catcher of the present invention
into the inner barrel 25. During the passage of
the core through the core catcher the spring arms
33 yieldingly engage the core and their engage-
ment with the core holds the ring 8f upwardly
against the lower end of the sleeve 30. Thus
the engagement of the spring arms 33 with the
core may hold the slips 32 in their uppermost
positions where they do not contact or engage
the core. As described above, the slips 32 are
substantially entirely received in the upper por-
tions of the grooves 34 when in their uppermost
positions, and, therefore, cannot foul or mutilate
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the core during the coring operation. Further, .

as the slips are practically entirely housed within
the grooves 34 they do not accumulate mud, cut-
tings, etc., which may later interfere with their
actuation. _ o
When sufficient core has been obtained the
drilling operation is suspended and the drill is
raised.  When the drill is moved upwardly the
engagement of the spring arms 33 with the sta-
tionary core resists upward ‘movement of the
ring 31 and, therefore, resists upward movement
of the slips 32 connected with the ring by the
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reins 38. The shoulder 19 engaging the lower .

end of the sleeve 30 causes the sleeve to move
upwardly with the drill. - The inclined walls 35
on the upwardly moving sleeve 30 cooperate with
the inclined surfaces 37 on the slips 32 which are
held against movement as described above. The
cooperation of the walls 35 and the surfaces 37
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eifects inward displacement or actuation of the

slips 82 bringing them into tight gripping contact
with the core. Thus the slips 32 obtain gripping
and supporting engagement with the core and
as the drill is raised the slips break the core free
from the earth formation and retain it in the
drill. The spring arms 33 may also assist in sup-
porting and retaining the core. o

Having described only a typical preferred form
and application 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
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to those skiiled in the art or fall within the scope
of the following claims:

Having described my invention, I claim:

1. A core catcher for use in the core recelving
opening of a well drill comprising, a sleeve for
arrangement in the opening, the sleeve having
longitudinal grooves provided with inclined inner
walls, slips movable in the grooves and operable
through cooperation with said walls, and a spring
connected with the slips and engageable with the
core for controlling the operation of the slips. -

2. A core catcher for use in the core receiving
opening of a well drill comprising, 'a sleeve of
substantially. uniform wall thickness for arrange-

ment in the opéning, the sleeve having longitudi-

nal grooves provided with inclined inner walls,
slips movable in the grooves and operable through
cooperation with said walls, and spring means

engageable with the core and connected with the -

slips for controlling the operation of the slips.
. 3. A core catcher for use in the core receiving
opening of a well drill comprising, a sleeve for

‘arrangement in the opening, the sleeve having

longitudinal grooves provided with inc¢lined inner
walls, core gripping slips movable longitudinally
In the grooves and operable into engagement
with the core through cooperation with said
walls, the deep portions of the grooves substan-
tially entirely receiving the slips in their retracted

. positions, and core engaging means controlling

the actuation of the slips, said means comprising
core engaging spring arms connected with the
slips. S .

4. A core catcher for use in the core receiving
opening of a well drill comprising, a sleeve for
arrangement in the opening, the sleeve having
longitudinal grooves provided with inclined inner
walls, slips movable in the grooves and operable
through cooperation with said walls, and means
controlling the operation of the slips, said means
including, a free ring below the sleeve, and reins
connecting the slips with the ring.

5. A core catcher for use in the core receiving
opening of a well" drill comprising, a sleeve for
arrangement in the opening, the sleeve having
longitudinal grooves provided with inclined inner
walls, slips-movable in the grooves and operable
through cooperation with said walls, and means
controlling the operation of the slips, said means
including a free ring below the sleeve, reins con-

necting the slips with the ring, and core engaging

parts on the ring.

6. A core catcher for use in the core receiving
opening of a well drill comprising, g sleeve of
substantially uniform wall thickness arranged in
the drill to move vertically therewith, the sleeve
having longitudinal internal grooves with down-
wardly and inwardly inclined bottom - walls
whereby they have the greatest depth at their
upper ends, longitudinally movable slips in the

grooves initially substantially entirely within the

. deep partions of the grooves and operable in-

3

wardly against the core by said walls ubon up-
ward movement of the sleeve with the drill, and
core engaging spring arms connected to the slips

~ for resisting upward movement of the slips,

7. A core catcher for use in the core receiving
opening of a well drill comprising, a sleeve of
substantially uniform wall thickness, the sleeve

“having longitudinal internal grooves with down-

wardly and inwardly inclined bottom walls
whereby they have the greatest depth at their
upper ends, longitudinally movable slips in the
grooves initially substantially entirely within the
deep portions of the grooves and operable in-
wardly against the core by said walls upon move-
ment of the sleeve, and means resisting upward
movement of the slips, said means including, a
ring in the opening below the sleeve, reins con-
necting the slips with the ring, and core engag-
ing members on the ring for resisting movement
of the ring. ’ .

8. A core catcher for use in the core receiving

.opening of a well drill comprising; a sleeve of

substantially uniform wall thitkness arranged in
the drill to move vertically therewith, the sleeve

‘having longitudinal internal grooves with down-

wardly and inwardly inclined hottom walls
whereby they have the greatest depth at their
upper ends, longitudinally movable slips in the
grooves initially substantially entirely within the
deep portions of the grooves and operable in-
wardly against the core by said walls upon up-
ward movement of the sleeve with the drill, and

means resisting upward movement' of the slips,
. sald means including, s ring in the opening be-

low the sleeve, reins connecting the slips with
the ring, and core engaging spring arms on the
ring for resisting movement of the ring. ]

9. A core catcher for use in the core receiving
opening of a well drill comprising, a sleeve ar-
ranged in the opening to move vertically with the
drill, downwardly and inwardly inclined internal
surfaces on the sleeve, core gripping slips actu-
ated inwardly by said surfaces upon upward
movement of the sleeve, a free ring in the open-
ing below the sleeve, reins connecting the slips
with the ring, and resilient parts on the ring
copperating with the core to resist upward move-
ment of the ring during upward movement of the
sleeve. :

10. A core catcher for use in the core receiving
opening -of a well drill comprising, a sleeve ar-
ranged in the opening to move vertically with the

drill, downwardly and inwardly inclined internal
surfaces on the sleeve, core gripping slips actu--

ated inwardly by saild surfaces upon upward
movement of the sleeve, a free ring in the open-
ing below the sleeve, reins connecting the slips
with the ring, and spring arms on the ring coop-
erating with the core to resist upward movement
of the ring during upward movement of the
sleeve. . .

~ 11, A core catcher for usé in the core receiving
opening of a well drill comprising, a sleeve ar-
ranged in the opening to move vertically with
the drill, downwardly and inwardly inclined in-

. ternal surfaces on the sleeve, core gripping slips

actuated inwardly by said surfaces upon upward
movement of the sleeve, a free ring in the open-
ing below the sleeve, reins attached to the slips,
members attaching the reins to thé ring, and
spring arms for engaging the core attached to
the ring by said members to resist movement of
the ring during upward movement of the sleeve,
" 12. A core catcher for use in the core receiving
opening of .a well drill comprising, a sleeve of
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substantially uniform wall thickness, the sleeve
having longitudinal internal grooves with down-
wardly and inwardly inclined bottom walls
whereby they have the greatest depth at their
upper ends, longitudinally movable slips in the
grooves initially substantially movable slips in
the grooves initially substantially entirely within
the deep portions of the grooves and operable
inwardly against the core by said walls upon

movement of the sleeve, and means resisting up-
ward movement of the slips, said means includ-
ing, a free ring in the opening below the sleeve,
reins attached to slips, members attaching the
reins to the ring, and spring arms attached to
the ring by said members and operable to engage
the core to resist movement of the ring during
upward movement of the sleeve, '

ALFRED C. CATLAND.



