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2,850,265
CORE EXTRACTOR FOR CORE DRILL
Hiery M. Cruthers, Jamestown, Colo.
Application February 8, 15356, Serial No. 564,274
19 Claims, (Cl. 255—72)

This Invention comprises novel and useful improve-
ments in a core extractor for core drills, and more par-
ticularly relates to a tool adapted to facilitate the driiling
of core samples and of severing the sample for recovery of
the same.

The primary object of this invention is to provide an
improved core drill having means for automatically cut-
ting off a core sample within the drill. and for frictionally
retaining the sample for withdrawal with the core drill.

A further cobject cf the invention is to provide a core
drill having improved means for cutting off or weakening
a core sample whereby the same may be removed and
separated from the formation, and wherein the cut-of
means shall be rendered selectively operable or inoperable
by varying the pressure applied to the core drill from the
tcel string. | |

These, together with other objects and advantages
which will become subsequently apparent, reside in the
details of construction and operation as more fully here-
inafter described and claimed, reference being had to the

~accompanying drawings forming a part nereof, wherein

like numerals refer to like parts throughout, and in which:

Figure 1 is a veriical central longitudinal sectional view
showling a preferred embodiment of a core drill INcorpo-
rating therein the principles of this invention, the device
being illustrated in the position of the parts wherein the
pressure and weight of the drill string is released from
the core drill and the latter therefore has its resilient mem-
ber in contracted position for gripping a core sample there-
in; | |

Figure 2 is a view similar to Figure 1 but showing the
position of the parts when the weight of the drill string is
applied to the tool and the resilient gripping means is ex-
panded to release a core sample: | | |

Figure 3 is a group perspective view, parts being broken
away, showing the various elements making up the im-
proved core drill in accordance with this invention:

Figures 4 and 5 are horizontal sectional detail views
taken supstantially upon the planes indicated by the sec-
tron lines 4—4 and 5—35 of Figure 1: and

tigure 6 is a detail view taken in vertical transverse sec-
tion substantially on the plane indicated by the section line
&—>5 of Figure 1.

In the accompanying drawings, wherein one suitable
embodiment incorporatine therein the principles of this
invention has been illustrated solely by way of example
only, a core drill is illustrated consisting of a cylindrical
outer barrel 1§ and an axially slidable inner barrel 12
therein. Conveniently, the latter barrel may be attached
to the lower end of a drill string whereby the core drill
may be operated thereby. - |

The inner and outer barrels are provided with fas-
tening means whereby they are secured fogether against
relative rotation but whereby a limited axial sliding move-
ment 15 permitted. For this purpose, one of the barrels,
such as the inner barrel, may be provided with a longi-
tudinally extending slot 14 therein into which projects a
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projection or key 16 carried by and projecting radially in-
wardly from the outer barrel. The engagement of this
projection in the slot thus permits a limited axial move-
ment of the two barrels, but prevents relative rotation
therebetween whereby, upon rotation of the inner barrel
12 by the drill string, the outer barrel may likewise be
caused to rotate. | |

Any conventional form of a core drill bit 18 may be
detachably received in the screw-threaded Jower extremity
of the outer barrel 10, the drill bit 18 being hollow and-
having free communication with the interior of the outer
barrel whereby, upon rotation of the device, the teeth 20
of the core drill will cut out a cylindrical core sample such
as that indicated at 22 in Figure 2, and as the core drill
moves downwardly during its drilling operation, this core
sample will be projected upwardly into the downwardly
advancing outer barrel. |

in accerdance with the present invention, the inner and
outer barrel assembly of the core drill is provided with
an improved means for making a circumferential groove
Or cut at the base of the core sample 22 for either severing
or for weakening the same whereby the undercut core
sample may be readily separated from the formaticn; to-
gether with means for frictionally gripping the core sample
and withdrawing the same with the core drill.

For this purpose, there is disclesed in the lower end of
the outer barrel 16, and resting upon and carried by the
upper end of the circular core drill 18, a mandrel 24 in
the form of an annulus or ring having a downwardly and
cutwardly flaring conical bevelled surface 26, together
with a central opening 27 which is of the same diameter
as the opening extending through the circular core drill
bit 18. Disposed within the outer barrel and resting upon
the mandrel for cooperation therewith in a particular man-
ner to be hereinafter set forth is a C-ring 28 having a flat
annular top surface 39 and having a bevelled, downwardly
and outwardly flaring conical surface 32 which is comple-
mentary to the bevelled surface 26 of the mandre] and
which is adapted to rest thereon. At least one of the ends
of the C-ring is provided with 2 radially inwardly project-
Ing extremity 34 comprising a cut-off bit which is adapted
to cut a circumferential groove in the core sample as
above mentioned. The C-ring is of a resilient material
and is inherently resiliently biased into = radially con-
tracted position in which the cut-off bit 34 will be adapted
to engage the cylindrical surface of the core sample 22
for circumferentially cuiting the same upon rotation of
the core drill. However, when sufficient pressure is
applied to the surface 30 of the C-ring for urgine the
two conical surfaces together, the C-ring will be radially
¢xpanded. The inclination of the complementary
bevelled surfaces 32 and 26 will radially expand the
C-ring and thus cause the cut-off edge or blade 34 to be
moved radially outwardly into a non-cutting position.

As indicated best in Figure 5, the C-ring 20 is provided
with an inwardly projecting, axially extending key or
rib 36 which is received in a corresponding channel or

keyway 38 formed in the mandrel 26 to thereby prevent
relative rotation between these members.

A resilient member 46, which, as 1llustrated, is in the
form of a spiral spring, is provided, this member being
disposed in the outer cylinder 10 and operatively inter-
posed between the lower end of the inner barrel and the
C-ring for yieldingly urging these members apart. A pair
of thrust washers 42 and 44 are provided to abut the
opposite ends of the resilient member 40 and to seat
respectively against the lower end of the inner barre] and
the top surface 3¢ of the C-ring.

The resilient member 40 is sleeve-like in shape and is
provided with a central passage therethrough which is
of such size that when the resilient member is uncom-




- . will be unobstructed.

3

2,350,235. -

pressed or free of the WEIght of the drill strmg, the wall

or elreumference of the resilient member will be radially
contracted to thereby frictionally grip and retain a core

- sample disposed therein by the -eperation of the core -drill.-
. Thus, after the core sample has been broken off;and the:
- core. drill is withdrawn, -the frictional ‘gripping action of-
the member:40- upon. the core sample will assist in re-

taining the same in-the core drill for removal therewith.

 However, the arrangement is such that when the weight
10

of the drill string is applied to the resilient member 40,
the latter will be :axially compressed as shown in Figure

2 .and radially expanded to thereby loosely. receive: and

- be disengaged from the enclosed core sample. |
‘The operation of the device is-as follows. Whe:a the
teel is lowered into a formation to extraet a core there-

N

- from, and the ‘weight: of the drill string is applied-to the

core drill bit 18 as the latter rests upon the bottom of
the bore, the inner barrel 12 will move downwardly and . .
compress the spring 40, this downward movement being

permitted by sliding of the projection or key 16 in the

~ slot 14, -With the weight of the ‘driil string now dis-

20

posed upon the spring 40, the Torce will be transmitted

to the iC-ring 30 and by pressing the lower surface 32 of
the same upon the bevelled surface 26 of the mandrel,
the €-ring will be radially. expanded its cut-off edge 34
will be radially expanded into non-cufting posmen, SO
that the entire cross-sectional area of the opening through

the core drill bit 18 and the opening 28 of the mandrel - .

In this position, rotation of the.
30

tool by the drill string will be effective to drill a core
sample 22.. Tt will be observed that during this opera-

invention is not hmited to .. the use ef any partlcular;-_

fastening means . for securing the mandrel in position in

the barrel, a further illustration as te such equivalent

features is deemed unnecessary.

The foregoing is considered as llluafratlve enly ef the
Further; since numerous

principles of the invention.
modifications and ehangee will readily occur to those

skilled in the art, it'is not de51red to Iimit the invention

to the exact construction -and cperation shown and de-
‘scribed, and. accordingly, all suitable modifications and-
equivalents may be resorted to fallmg wzthm the eeepe'- |

- of the invention as: elalmed -

What is claimed as new is as follows

1. A core drill comprising - an outer barrel and an
inner barrel therein, the former eompnsmg a drlvlng
and supporting means for the latter, means securing said .
barrels together for axial sliding movement but against

relative rotation, a core drill bit fixedly secured to the

outer barrel for rotation thereby, a splral spring .- in said -
outer barrel for recemng a core cut by said core drill
bit, a core cut-off ‘bit in said barrel for. circumferentially
cutting a core, said spiral spring being_ disposed below -

- said inner barrel and.having operative engagement with

25
- and radially expand the splral spring to Joosely receive

tion both the resilient member 40 _and the cut-off edge '

'_ -ef the 'C-ring are out of contact with the core sample 22.

When  the - desired length of core sample has been

~ drilled, the drill string is elevated, thereby withdrawing

the inner barrel whereby. axial movement of the inner
barrel inwardly of the outer barrel will axially. COMmpress

a core therein and axial movement of. the inner barrel

eutwardly of the outer barrel will axially expand and-
radially contract the spiral spring to enable ‘the latter:

to frictionally .grip :a -core therein.

2. The combination of claim 1 w‘qerem sald secarmg .
means ‘COmMprises a longltudmal slot .in -one . barrel and

. a projection on the other barrel received in said slot. -

35

C1its we1ght from the spring member 43. This permiis

the spring to expand, causing the same to fr1et10na11y_
- grip the cyhndneal exterior surface of the core sampie.

22, ‘and also permits the :C-ring to contract, and thus
press - its cut-off edge 34 radially inwardly against the

 exterior surface of the core sample adiacent its base.

In this position, the tool is again rotated by the opera-
tion ‘of the drill string, causing the cut-off edee to cut a

circumferential groove or channel at the base of. the core:
sample 22 and either sever or sufficiently weaken the
same whereby the sample may be readily broken off either
through ‘or. assisted by the gripping action of the. resilient
means 49, Aecerdmgly, the core severed may be re-

‘moved from the bore with the -tool..

When the core drill has been breught to the surface
and it is desired to dlsengage the core sample -therefrom, .
1t 13 merely necessary to again apply the weight of the
- drill string to the core drill bit 18, thus expa anding the
resilient member during axial compression of the same
and expanding the "C-ring, permlttmg the core sample te-

be released.

It should be noted that altheugh the resilient. member |

18 d1selesed in the form of a spiral sprmg, it is -obvious

 that the same may be formed with various shapes, .as of.

" material which is round, square or of other cross-sectional

shape. Moreover, in some instances a radially expansible
and contractable sleeve may be empleyed of any desired .
construction, it being merely necessary for the purpose .

3. The combination of claim 1 wherein said core eut—
off blt has -a radially mwardly projecting -cutting edge,
means' operable upon axial inward movement of the

inner ‘barrel for moving said euttlng edge radlally eut—

- ward into non-cufting pesmen

40
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4, The combination of claim 1 wherein Sald core
cut-off bit has a radially inwardly pmjeetlag euttmg |
edge, said cutting edge being normally resiliently biased.
radially inward into cutting position, means eperable upon
- . axial inward movement of the inner barrei for movingthe -
cutting edge radially - outward into non-cutting position.

‘5. A -core drill comprising an outer. barrel and an

inner barrel therein, means securing -said barrels to-
‘gether for axial sliding moveément but against relative:
~ rotation, a -core drill bit seem*ed to the -outer: barrel -
for retatmn thereby, a spiral spring in said outer barrel- |
fo reeervmg
cut-off bit in said barrel for circumferentially cutting.
a .core, said spiral spring having -operative engagement -
- with the inner barrel whereby . axial movement .of the
inner barrel inwardly of the outer barrel will axially com-
press: and radially -expand the -spiral ‘spring to leeselys.
receive a core therein and axial movement of the inner.
barrel outwardly of the outer barrel will- axially expand

‘core ~cut by said core drill bit,. a .core

.. and radially -contract the sp1ra1 spring. to -enable the lat-

 ter to frictionally grip-a :core therein, said core cut-off
‘bit having a radially inwardly projecting cutting--edge,
said cutting -edge -being normally I'esiliently' biased radi- -
ally inward into cufting pes1t1011 means operable upon
-+ axial inward movement of the inner barrel for moving

60

of this invention that the resilient member shall be capable:

of radial expansion and contraction under the application

 of or removal of the weight of the drill string therefrom;

65

 and shall ‘be capable of transmitting thlS we1ght to the :

C-ring for expanding the same.

L'be secared in the barrel 10 in various ways.

- outer circumference of - the mandrel may be externally'-'

threaded for detachable mounting upon the interior of
the barrel.

mandrel and barrel ‘could be provitded. Since the present

Altematwely, a keved engagement or. inter-
 locking, ‘complementary recesses and’ sockets between the.
75

the «cutting edge radially outward into non-cutting posi-- |

tion, said last means including a mandrel having a bev-
elled -surface, said .cut-off bit having a cemplementary

- surface engaging -the bevelled surface for. causing radi-- ._

- ally outward movement of the cutting ed 1 |
Tt will be further understood that the mandrel 24 may y g edge when s ‘said

- surfaces are urged tegether
Thus, the

70 6. A core drill compnsmg an -outer barrel and an

inner barrel: therein, means securing said ‘barrels to-

gether for axial sliding movement but against relative
;_ rotdtion, a core drill bit: secured to the outer barrel for
rotation thereby, a spiral spring in said outer barref for .

receiving a core. cut by sa;ld core dnll ‘bit, a core cut—eff

= ¥
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bit In said barrel for circumferentially cutting a core,
sald spiral spring having operative engagement with the
inner barrel whereby axial m vement of the inner barrel
inwardly of the cuter barrel will axially compress and
radially expand the spiral spring to loosely receive a core
therein and axial movement of the inner barre]l out-
wardly of the outer barrel will axially expand and ra-

- dially conmtract the spiral spring to enable the latter to

frictionally grip a core therein, said core cut-off bit hav-
ing a radially inwardly projecting cutting edge, said cut-
ting edge being normally restliently biased radially in-
ward into cutting position, means operable upon axial
mward movement of the inner barrel for moving the
cutting edge radially outward into non-cutting position,
said last means including a mandre] having a bevelled
surface, said cut-off bit having a complementary surface
engaging the bevelled surface for causing radially out-
ward movement of the cutting edge when said surfaces
are urged together, said mandrel comprising an annulus
disposed in said outer barrel.

7. A core drill comprising an outer barrel and an
inner barrel therein, means securing said barrels to-
gether for axial sliding movement but against relative
rotation, a core drill bit secured to the outer barrel for
rotation thereby, a spiral spring in said outer barrel for
receiving a core cut by said core drill bit, a core cut-of
bit in said barrel for circumferentially cutting a core,
said spiral spring having operative engagement with the
inner barrel whereby axial movement of the inner barrel
inwardly of the outer barrel will axially compress and
radially expand the spiral spring to loosely receive a core
therein and axial movement of the inner barrel out-

wardly of the outer barrel will axially expand and ra-

dially contract the spiral spring to enmable the latter to
frictionally grip a core therein, said core cut-off bit hav-
ing a radially inwardly projecting cutting edge, said cut-
ting edge being normally resiliently biased radially in-
ward into cutting position, means operable upen axial
inward movement of the inner barrel for moving the
cutting edge radially outward into non-cutting position,
sald last means including a mandrel having a bevelled
surface, said cut-off bit having a complementary surface
engaging the bevelled surface for causing radially out-
ward movement of the cutting edge when said surfaces
are urged together, said mandrel comprising an annulus
disposed in said outer barrel and supported upon said
core drill bit.
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8. A core drill comprising an outer barrel and an

inner barrel therein, means securing said barrels to-
gether for axial sliding movement but against relative
rotation, a core drill bit secured to the outer barrel for
rotation thereby, a spiral spring in said outer barrel for
receiving a core cut by said core drill bit, a core cut-off
bit in said barrel for circumferentially cutfing a core,
sald spiral spring having operative engagement with the
inner barrel whereby axial movement of the inner barrel
inwardly of the outer barrel will axially compress and
radially expand the spiral spring to Ioosely receive a core
therein and axial movement of the inmer barrel out-
wardly of the outer barrel will axially expand and ra-
dially contract the spiral spring to enable the latter to
frictionally grip a core therein, said core cut-off bit hav-
ing a radially inwardly projecting cutting edge, said cut-
ting edge being normally resiliently biased radially in-

a0

00

60

6
ward into cutting position, means operable upon axial
inward movement of the inner barrel for moving the
cutting edge radially outward into non-cutting position,
said core drill bit comprising a resilient C-ring, at least
one end of said C-ring projecting radially inward to
provide said cutting edge.

9. A core drill comprising an outer barrel and an
mner barrel therein, means securing said barrels to-
gether for axial sliding movement but against relative
rotation, a core drill bit secured to the outer barrel for
rctation thereby, a spiral spring in said outer barrel for
recetving a core cut by said core drill bit, a core cut-off
bit in said barrel for circamferentially cutting a core,
said spiral spring having operative engagement with the
inner barrel whereby axial movement of the inner barrel
inwardly of the outer barrel will axially compress and
radially expand the spiral spring to loosely receive a core
therein and axial movement of the inner barre] out-
wardly of the outer barrel will axially expand and ra-
dially contract the spiral spring to enable the latter to
irictionally grip a core therein, said core cut-off bit hav-
Ing a radially inwardly projecting cutting edge, said cut-
ting edge being normally resiliently biased radially in- |
ward Into cutting position, means operable upon axial
inward movement of the inner barrel for moving the
cutting edge radially outward into non-cutting position,
said core drill bit comprising a resilient C-ring, at least
one end of said ‘C-ring projecting radially inward to
provide said cutting edge, means securing said C-ring
against rotation relative to said outer barrel.

10. A core drill comprising an outer barrel and an
inner barrel therein, means securing said barrels to-
gether for axial sliding movement but against relative
rotation, a core drill bit secured to the outer barrel for
rotation thereby, a spiral spring in said outer barrel for
receiving a core cut by said core drill bit, a core cut-off
bit in said barrel for circumferentially cutting a core,
said spiral spring having operative engagement with the
inner barrel whereby axial movement of the inner barrel
inwardly of the outer barrel will axially compress and
radially expand the spiral spring to loosely receive a core
therein and axial movement of the inner barrel out-
wardly of the outer barrel will axially expand and ra-
dially contract the spiral spring to enable the latter to
frictionally grip a core therein, said core cut-off bit hav-
ing a radially inwardly projecting cutting edge, said cut-
ting edge being normally resiliently biased radially in-
ward into cutting position, means operable upon axial
inward movement of the inmer barrel for moving the
cutting edge radially outward inio non-cutting position,
said core drill bit comprising a resilient C-ring, at least
one end of said C-ring projecting radially inward to
provide said cutting edge, said spiral spring terminally
abutting the C-ring and the inner barrel.
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