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8 Claims.

This invention relates to improvements in core
barrels.
The general object of the invention is to pro-
vide a core barrel including an inner and an
5 outer member wherein novel means is provided
~ for supporting the members,
A further object of the invention-is to provide
a core barrel including an outer barrel and a
core retainer with novet means for supporting
the core retainer.
Another object of the mventlon is to prov1de
g core barrel including an outer member and a

10

core retainer including novel means whereby the '

core retainer may be raised and lowered on a
sand line.
An additional object of my invention is to pro-
v‘;lde a novel bit member for- use with a core
arrel. :

15

Other objects and the advantages.of this in-

2¢ vention will be apparent from the following de-
scription taken in- connection with the accom-
panying drawmgs, wherein:

Fig. 1 is a central sectional vlew through a
string of drill pipe showmg my improved core
barrel;

Pig. 2 is a fragmenta.ry enla,rged section
through my improved core barrel;

Fig. 3 is an enlarged section taken on line
3—3 of Fig. 1;

Fig. 4 is & fragmentary view of the bit end

25

30

of the core barrel showing the core catcher re-

placed by a bit portion; ;
Fig. 5 is a section taken on hne 5—5 of Fig. 4;
Pig. 6 is a view similar to Fig. 2 showing a
modified means of mounting the core retainer.
Referring to the drawings by reference char-
acters I have shown my invention as embodied

35

in a core barrel which is indicated generally at .

10. As shown the core barrel includes a shell 1§
" 40

lower end of the shell |1 is connected to a collar
{4 which has a bit 15 secured to the lower end
. thereof.

45
blades I1T. The bit 1% is provided with down-
wardly directed circulation apertures 18 and lat-
eral apertures 19. The apertures {9 communi-
cate at their inner ends with a bore 20 of the
bit and at their outer ends intersect the aper-
tures I8. The apertures 18 at their upper ends

* communicate with a peripheral channel 21 in the
inner wall of the bit 15. The upper end of the
bit has threads 22 thereon which engage similar
threads on the collar I4 and the bit bore 20

50

56

‘which is connected to a coupling §2 which is in .
turn connected to & string of drill pipe I3." The -

The bit 15 includes cuttmg teeth 16 and reamer

(CL 255-~72)

includes a threaded portlon 23 below the chs.n—
nel 21.
Positioned in the shell i1 I provide an outer
core barrel 24 the lower end of which is exter-
“nally threaded to engage the threads 23 of the g
-bit and adjacent the upper end ‘the outer core
barrel is internally threaded as at 25 to receive
a, similarly threaded bushing ‘member 26. As
shown the inner face of the bushing 26 is down-
- wardly convergently tapered and has a resilient 10
. seat member 2T which may be made of rubber
positioned in a groove 28 in the tapered. face of
the bushing.
Positioned on the outer surface of the -outer

“Barrel 28 below the upper end thereof I provide 15

a plurality of spacer lugs 28 which may be se-
cured to the barrel 24 as by welding. Mounted
-on the barrel 24 adjacent the upper end thereof
1 provide a plurality of spring clips 29 having

hooked end portions 380 positioned above the end go '

of the barrel 24 and including upwardly and out-
wardly inclined release portions 31..
Above the outer barrel I provide a head member
32, the lower end 33 of which is tapered as at 35
to match the taper of the bushing 26 and is.gs
adapted to engage the resilient seat member 21.
- Above the tapered portion 35 the head has a
peripheral groove 36 therein in which the hook
portions 20 of the spring clips 29 are positioned.

“The head 32 has a recess 31 therein which opens 30

through the lower end of the head and a reduced
threaded aperture 38 which opens through the
_upper end of the head and into the recess 3T.
Positioned in the threaded aperture 38 I pro- °

vide a threaded stem 39 the upper end of which 35
includes a wrench engaging portion 40 and which
has a cap nut 41 thereon locking it to the head
32. The threaded stem 39 includes a cylindrical
portion 42 and a reduced cylindrical portion 43

Mounted on the cylindncal portion 42 I show a
plug 45 which is chambered to receive a packing
gland 46.

Mounted on the reduced portion 43 I show antl-‘
friction. bearings 41 which preferably are of the 45
radial thrust type. ~The upper bearing element
engages the plug 45 while the lower bearing ele-
ment engages a threaded nut 48 on the threaded
end 48. A lock washer 49 serves to hold the nut
48 in place and a lock nut 50 serves to hold the po
‘washer 49 in place. .

The outer surface of the plug 45 is threaded to
‘receive the threaded end of a support member 3{
the lower end of which is threaded at $2 to en-
gage internal threads 53 of a core retaining bar- 55

A

which terminates in, a threaded portion 44. 49
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rel 54. The. support member 5 has a recess 55
therein which opens through the lower end there-
of. A plurality of apertures 56 in the support
member open into the recess 55. The bottom of
the member 5f is formed to provide a depending
circulation diverging member 51.-

Positioned in the core refainer below the sup-
port member 5i I provide a plug 58 which is ex-
ternally threaded to engage the threads 83 of the
retainer 54. The plug 58 has a central aperture
59 therethrough the upper portion of which in-
cludes a tapered valve seat 60 to receive a valve

ball 6i. The previously mentioned circulation

diverging member 57 also acts to limit the up-
ward movement of the ball valve 61.

At the lower end of the core retainer barrel I
provide a core catcher assembly which is indi-
cated at 62 and includes an upper member 63
and a lower member 64 which have coaxial bores
64’ therethrough. The upper member is exter-
nally threaded as at 65 to engage a threaded por-

. tion;66 of the core retainer 54 and is threaded as
. at-.87 to engage a similarly threaded portion of

25-
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_the lower member 64. The upper member 53
above the threads 65 includes an external dove- .

tail groove 68 in which a rubber catcher member
69 is vulcanized. The rubber catcher 69 includes
a dovetail portion 10 which fits in the groove 68
and an upwardly and inwardly extending portion
71 having an aperture 72 in the upper end
thereof. . '
The lower member-64 includes a plurality of
slots 13 opening into the bore 64’ in which core

catchers 14 are pivotally mounted. Springs 15.

normally urge these catchers inwardly. The
lower member 64 of the core catcher fits within
a reduced bore 16 in the drill bit 15. The bit
further includes an aperture 71 which opens
through the bottom thereof and into the bore T6.

Tn order to remove the inner core barrel 54 from

the well I provide a coupling member indicated

_generally at 78 and which includes an end mem-

ber 18z which has a central aperture 78b mounted
on a pull member T8¢ which is connected to the
sand line 18d. The pull member includes a head

“18e the lower end of which is bevelled as at 18b.

The end member 18a is secured upon the upper
end of a sleeve T8¢, the lower part of which is
bevelled as at 18%. The sleeve 18¢ includes in-
wardly directed bosses 18 on which dogs 187 are
pivoted. The dogs are urged inwardly by springs
18% and include prongs 18.. The dogs also in-
clude cam surfaces 18m. Within the sleeve T8¢
a flanged collar 18n is slidably mounted.
Screws 180 pass through the end member 78a and

‘have reduced ends 18p which pass through the

" collar 78z and included heads 18¢." Spring 187

60
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on the portion 78p urge the flanged collar 18n
downwardly. - - N
In operation the core barrel is assembled on

‘the drill string as shown in Figs. 1 and 2 and the
bit 15 lowered to the bottom of the well hole.

Thereafter the bit is rotated through the medium
of the dril! string and cuts a core C which as the
bit moves- downwardly passes through the core
catcher 62 into the core retaining barrel 54.
As the core is entering the core retaining bar-
rel 54 any fluid therein displaced by the core
passes upwardly through the aperture 59 unseat-
ing the ball valve 61 and out through the aper-
tures 56 into the space between the core retain-
ing barrel and the outer barrel whence it. passes
through the bit .apertures {9 and the bit aper-
tures 18. - : ’

After a sufficient length of core has been Qb-

- ends of the dogs 18j.

- 2,167,001

tained the drill string is held stationary. The -

screws 180 are related until the heads T8¢ pull™
the flanged collar 18n above the path of the upper’
i The operator then lowers
the sand line 78d. As the sand line is thus moved
the bevelled portion 187 of the sleeve 189 en--
_gages the spring clips 29 and forces them out of
engagement with the head 32. "As the sand line
is further lowered the prongs 18l on the dogs 185
enter a groove 18s on the head member 32 and
are held in this position by the springs 78k.
The sand line is then pulled upwardly and the
inner core barrel 54 is pulled out of the well.
The length of the sleeve 18¢ is such that the
lower end thereof holds the clips 29 outwardly
until after the groove 36 has passed above the
engaging portion of the clips. )

* After the core has been removed from the
inner core barrel the screws T80 are rotated to
the position shown in Fig. 1 and the operator
again lowers the sand line 184 thus lowering the
coupling member. 18 and the core retaining bar-
rel 54 downwardly through the dril] string. The
bevelléd portion 18k opens the clips 29 after
which the coupling member 18 rests upon the
upper end of the prongs. Further lowering of
the sand line causes the head T8e to the lowered
relative to the rest of the coupling member SO
that the bevelled surface 187 engages the cam
surfaces 18m and rocks the dogs about their
pivot thus moving the prongs 181 from the groove
18s. ’ o

As the upper ends ‘of the prongs move in-

10
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25

30

wardly they clear the lower edge of the flanged

collar 18n whereupon the springs 187 .move the
collar downwardly thus locking the. dogs. The
sand line is then moved upwardly and the
prongs 18! being held outwardly ‘are free to
move upwardly so that the pull member is re-
moved from the well.

After sufficient cores have been obtained- and
the operator desires to drill without «coring the
-core catcher 62 is removed from the core re-
Ltaining barrel 54 and is replaced by a plug bit
19 as shown in Fig. 4. The plug bit 19 includes
a threaded portion 80 which engages the threaded

35

40

45

portion 66 of the core retaining barrel and in- -

cludes a body portion 81 which fits within the

_bit bore 16 and a reduced portion 82 which is

positicned in the bit aperture 11. The lower

50

portion 82 of the plug bit is shaped to match the -

teeth 16 shaped as at 83 to match the teeth 16 of
the bit 5. .

Extending downwardly from the body portion
81 the plug bit includes a plurality of spaced lugs
84 which are positioned in recesses 85 in the
bit 15. . .
~ When the plug bit 18 is operatively positioned
in the bit 15 as shown in Fig, 4 and the bit 15
is rotated through the medium of the drill string
the bit 15 cuts without forming a core. "

Tn Fig. 6 I have indicated a modification of
my improved core barrel generally at 90. As
shown the core barrel 90 includes an outer shell
91 which is connected to a coupling 92 which'in
turn is connected to a string of drill pipe 93.
The lower end of the shell 81 is connected to
a collar 94 in the same manner as previously

described in connection with the shell {1 and

the collar 14 and the collar has a bit 95 secured
to the lower end thereof. The bit 95 like the
bit 15 includes cutting teeth 96 and reamer blades
91. The bit 95 is provided with downwardly di-
rected circulation apertures 98 the upper ends

65
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. _igwer_end of the head 128 is tapered as ab. 130
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of which communicate with a peripheral channel
88 in a recess 100 of the bit.

The upper portion of the recess 100 is threaded
as at 101 to engage similar threads on a collar
5 4. Below the recess 100 the bit has a reduced
recess 102 opening into the recess- 100 and below
the recess 102 the bit has a further reduced re-
_cess 103 opening into the recess 102 and below
the recess 103 the bit has a further reduced recess
10 104 therein qpening into- the recess 103. The
" upper portion of the recess 104 includes a thread-
ed portion 105. Below the recess 104 the bit has
a further reduced recess {06 therein opening into
the recess 104 and below the recess 106 the bit
15 has a central aperture (07 therein opening
., through the bottom of the bit and. communicat-

" ing with the recess 106.. '
) Positioned in the recess 104 1 provide an anti-
{riction, bearing 108 and positioned in the shell
20 81 I provide an outer core barrel 108 the lower
‘portion of which is internally threaded as ab
110 to receive a similarly threaded portion of &
cap member §12. The lower portion of the cap
is positioned in the hit recess 103 and a reduced
25 hub 113 on the cap engages the inner raceway
of the anti-friction bearing 108. The cap 112 has
- #n open topped recess 114 therein and a reduced

threaded recess |19 opening into the recess 1184 -

and through the lower end of the cap.
30 A clamping member I8 threadedly engages the

cap 112 and includes an enlarged head portion 3

111 positioned in the bit aperture 186 engaging’
the bottom of the inner raceway of the bearing
108. A lock nut {18 engages the bit threads 105"

35 and engages the top of the outer raceway of the

bearing 108 and firmly clamps the bearing in-

the recess 104. : » .
Above the cap member 112 the shell 109 has a

plurality of apertures {19 in the side wall there-

40 of which open into the bit recess 106. The up-

per end of the outer core barrel is internally
threaded as at 120 to receive a similarly threaded
bushing member t2f. As shown the inner face
of the bushing f2{ is directly convergently
45 tapered and has a resilient seat member 122
positioned in a gréove 123 in the tapered face
of the bushing. - )
Positioned on the outer surface of the outer

barrel 109 below the upper end thereof I pro= -

50 vide a plurality of spacer Jugs 128 which may be
secured to the barrel as by welding. Mounted on

- _the outer barrel 108 adjacent the upper end there-

ty of spring clips 125 having

of I provide & plural

~~_hooked end-portions 126 positioned above the end
§5 of the -barrel 108 and ‘including upwardly and"~

outwardly inclined release portions 121. _
Above the outer barrel 109 I provide a Head
member 128 which includes a-bail portion 129
for attaching thereto a sand line as previously

60 described in connection With-the device 16, The

to match- the taper of the bushing-121 and is

- adapted to engage the resilient seat member 122,

_Above the tapered portion 130 the head has a

85 peripheral groove 13 therein in which the hook
portions 126 of the spring clips are positioned.

The head 128 has a recess 132 therein which

opens through the lower end thereof. _The head.

70 128 has. a’ plurality of apertures (33 opening

-_through the side walls thereof into the recess

132 _The bottom of the recess 132 is formed to
“provide a depending circulation diverging mem-

ber 134, The lower portion of the head 128 is
75 threaded as.at 135 to engage a similarly threaded

inner core

3

portion i36 adjacent to the upper end of a core -
retaining barrel (37, . IR
Positioned in the core retainer pelow the head

. {28 I provide a plug 138 ‘which is externally

threaded to engage the threads 136 of the re- b
tainer 131. The plug {38 has a central aper-- '
“ture 139 therethrough the upper portion of which
includes a tapered valve seat 140 to receive 'a
valve ball 141, The previously mentioned circu-
lation diverging member (38 also acts to limit the 10
upward movement of the ball valve 141, )

At the lower end of the core retainer barrel

" provide & core catcher assembly which is indi-

cated at 142 and includes an upper member 143
and a lower member 144 each of which has a 15
coaxial bore 145 therethrough. The upper mem-
ber is externally threaded as at 146 to engage & .
threaded portion. 147 of the core retainer 137
and is threaded as at 148 to engage a similarly
threaded portion of the lower member (44, )

The upper member 143 above the threads (46
includes an external dovetail groove 148 in which
a rubber catcher member 150 is vulcanized. The
rubber catcher includes a dovetail portion 151
which fits in the grove 149 and an upwardly and 25
inwardly extending portion 152 having an aper-
ture 153 in the upper end thereof.

“The lower member {44 includes a plurality of
slots 154 opening into the bore 145 in which core
-catchers 155 are pivotally mounted. Springs 34
156 normally urge these catchers inwardly. The
Jower member 144 of the core catcher fits within
the cap recess |14. . . .
_* ‘The device 90 is preferably employed with a
coupling member including & sleeve 18¢° and 33
dogs- 18§’ having prongs 181’ which" are similar
to the sleeve dogs and prongs previously described
and the use of the device 90 is similar in all
respects to that prevously described in connec-
tion with the device 10. » 40

Trom the foregoing description it will be ap-
parent that T have provided- a novel core barrel
which is simple in construction and highly effi-
glent in use. - L 7 .

Having thus described my invention I claim:- 45

1. In a core barrel, a bit having a central bore, -
a cylindrical shell, means to secure said shell to
said bit, an outer barrel mounted in said shell, -
a head member in said barrel, a stem adjustably
mounted on said head member, said stem having 50
a bearing thereon, a core barrel support, on said
bearing, an inner core parrel on said support and

~ spaced from said outer barrel, said core barrel

support having & plurality of apertures -affording
communication bétween the interior of said. sup- ‘65
port and the exterior of said inner barrel, a core
catcher assembly on said inner barrel, said outer
barrel having & tapered seal potrtion adjacent
{he upper end thereof and said head member in-
cluding a tapered surface to engage
portion, and releasable catch means on said outer—
barrel coacting with means on sald head to re-
leasably connect said head and sald outer barrel.

‘9. In a core barrel, a bit having a central bore,

—a-collar-on-which said bit is supported, a cylin- 65

drical shell, a coupling secured to said shell, an - -

- outer barrel mounted .in said shell and remova-

bly secured to said bit, a head member in said

—barrel;-said-head having & thieaded aperture, a

_stem having threads thereon and fitting said 70
head aperture, said stem having a cylindrical
portion thereon, an apertured plug rotatably

_mounted-on-said cylindrical portion, a-core bar-

rel support threadedly secured to said plug, an
barrel on said support. and ‘spaced 75

—

seid seat 60




4 .
from said outer barrel. having a plurality of
apertures affording communication between the

- interior of said support and the exterior of said
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inner barrel, a core catcher assembly on said
inner barrel, said core catcher assembly includ-
ing an upper and a lower member, said lower
member having a plurality of . spring pressed
catches therein, said outer barrel having a-

tapered  seat portion adjacent the upper end ~

thereof and said head member including a
tapered surface to engage said seat portion, and
releasable catch means on said outer barrel co-
acting with means on said- head to releasably
connect said head and said outer barrel.

3. In a core barrel, a drilling bit having a
central bore therein to form a core and a plu-
rality of cutting teeth thereon, a cylindrical shell,
means to removably secure said bit to said shell
and means to removably secure said shell to a
string of drill tubing, an outer barrel positioned
in said shell and removably secured to said bit,
said barrel including a. tapered seat-.portion
adjacent the upper end thereof, a head member,
said head member including a tapered portion
to engage said outer barrel seat portion, co-
acting means on said barrel and said head for-
releasably connecting said barrel and said head,
a stem member depending from said head, a
bearing member supported on said stem, a core
barrel positioned in said outer barrel, means
to support said core barrel on said bearing, said
core barrel having a closed chamber therein
adjacent the upper end thereof, a plurality of
apertures in the side wall of said core barrel
opening into said chamber and into the space
between said core barrel and said outer barrel,
the lower wall of said chamber having an. aper-.
ture therethrough with a ball valve seat portion
adjacent the upper end thereof, a ball valve in

.said chamber adapted to engage said seat to pre-

vent downward passage through said bottom
wall aperture, a core catcher assembly remova-
bly secured to said core barrel adjacent the lower
end thereof to receive a core from said drill bit’
bore.

4. In a core barrel, a drill bit having a central
aperture to form a core, a shell, means to mount
said bit on said shell, means to connect said shell
to a string of drill tubing, an outer barrel posi-
tioned in said shell and releasably secured to said
bit, a head member, said outer barrel including a
seat portion adjacent the top thereof and said.
head member including a portion engaging said
seat, releasable clip means on said outer barrel to
releasably connect said head member and said
outer barrel, an inner core barrel on said head
member -and positioned in said outer barrel,

© means to rotatably support said inner core bar-

60°

rel from said head member, a coupling member,
& pull member shiftable on the coupling member
and adapted to.be connected to a sand line, said
coupling member including a downwardly di-
rected sleeve adapted toé engage said releasable

2,167,991

said bit, said barrel including a tapered seat por-

tiont adjacent the upper end thereof, a head mem- -

ber, said head member including a tapered por-
tion to engage said outer barrel seat portion, cu-
acting means on said barrel and said head for
releasably connecting said barrel and said head,
a stem member depending from said head, a bear-
ing member supported on said stem, a core barrel
positioned in said outer barrel, means to support
said core barrel from said bearing, said core bar-
'rel having a closed chamber therein adjacent the
upper end thereof, a plurality of apertures in the
side walls of said core barrel opening into said
chamber and into the space between said core
barrel and said-outer barrel, the upper wall of
said chamber having a flow diverging member de-
pending therefrom, the lower wall of said cham-
ber having an aperture therethrough with a ball
valve seat portion adjacent the upper end there-
of, a ball valve in said chamber adapted to engage
said seat to prevent downward passage through
said bottom wall aperture, said flow diverging
member acting to limit the upward movement of
said ball valve, and a core catcher assembly re-
movably secured to said core barrel adjacent the
lower end thereof to receive a core from said drill
bit bore. ' : .

6. In a core barrel, a drilling bit having a cen-
tral bore therein to form a core and a plurality of
cutting teeth thereon, a cylindrical shell, means
to removably secure said bit to said shell and
means to removably secure said shéll to a string
of drill fubing, an outer barrel positioned in said

.shell, an anti-friction bearing in said drill bit
surrounding said bore, means cohnecting said
outer barrel and said .bearing to support said
outer barrel, a core barrel positioned in said outer
barrel, said core barrel including a head portion,
means to support said core barrel on said head
portion, coacting means on said outer barrel and
said head portion for releasably connecting said
outer barrel and said core barrel, said core bharrel
having a closed chamber therein adjacent the
upper end thereof, a plurality of apertures in the
slde walls of said core barrel opening into said.
chamber and into the space between said core
barrel and said outer barrel, the lower wall of said
chamber having an aperture therethrough with a
ball valve seat portion adjacent the upper end
thereof, a ball valve in said chamber adapted to
engage said seat to prevent downward passage
through said bottom wall aperture, a core catcher
assembly removably secured to said core barrel
adjacent the lower end thereof to receive a core
from said drill bit bore. . ’

7. In a core barrel, a drilling bit havirig a cen-
tral bore therein to form a core and a plurality of.
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cutting teeth thereon, a cylindrical shell, means .

to removably secure said bit to said shell--and
means to removably secure said shell to a string
of drill tubing, an outer barrel positioned in said
shell, an anti-friction bearing in -said drill bit
surrounding said bore, means connecting said

- ~~clip means, a plurality of dogs pivotally mounted _outer barrel and said-bearing to support said

85

70

- 75

in’'said sleeve, coacting engaging and supporting
meavs-on said dogs and said héad member, means
to urge said ‘dogs to engaged position, means on
said pull member operable when the pull member
is shifted to shift-said dogs from engaged position-
and movable means in said coupling member to
hold said dogs in disengaged position.

5. In acore barrel, a coring bit, a cylindrical
shell, means to removably seclire siid shell to-said-

“bit and to a string of drill tubing, an outer barrel
positioned in said shell and removably secured to

outer barrel;said barrel including a fapered seat .
‘portion ‘adjacent the upper énd thereof;=a-core"

barrel positioned in said outer barrel, said core
barrel including-a head portion, said head por-
tion including a tapered portion to engage said

60

65— —

outer barrel seat portion, coacting means on said 70

barrel and said head portion for releasably con-
necting said outer barrel and said core barrel,

- said core barrel having.a_closed chamber therein

adjacent the upper end thereof, a plurality of
apertures in the side walls of said core barrel

%



“head member in said barrel, a stem on said head

opening into said chamber and into the space be-

tween said core barrel and sald outer barrel, the

lower wall of said chamber having an aperture
therethrough with & ball valve seat portion ad-
jacent the upper end thereof, & ball valve in sald
chamber adapted to engage said seat to prevent
downward passage through said bottom wall
aperture, a core catcher .assembly ‘removably se-
cured to said core barrel adjacent the lower end
thereof to receive a core from said drill bit bore.

8. In a core barrel, & bit having a central bore,
a cylindrical shell, means to secure
said bit, an outer barrel mounted in said shell, &

said shell to ~

member, said Stem having a bearing thereon, an .
inner core barrel rotatable on said bearing and
spaced from said outer barrel, a core catcher as-
sembly on said inner barrel, said outer barrel

having a seat portion -adjacent the upper end

thereof and said head member including a sur-
face to engage said seat portion and releasable
catch means on said outer barrel coacting with - ..
means on said head to releasably connect sald 10
head member and said outer barrel. :

- GUY C. OLIVER.




