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Charles T. Engle, Los Angeles, Calif., assignor, by
mesne assignments, to Eastman 0il Well Survey
Company, Denver, Colo., a corporation of Dela-

ware

Appli¢ation November 27, 1945, Serial No. 631,052
' 20 Claims. (CL 255—1.4)

This invention relates to new and useful im-
provements in core orienting apparatus.

This application is filed as a continuation-in-
part of my. co-pending application, Serial Num-
ber 565,775, filed November 29, 1944, now aban-
doned. . L

As is well known, it is desirable in the drilling
of petroleum wells to determine the dip and
strike of the sub-surface strata since this infor-
mation is useful in ascertaining the location of
the center of a “pool” or oil bearing sands. It
has become the general practice to determine the
dip and strike of the underground strata by cut-
ting or “taking” a core or sample of the stratum
and properly orienting said core to thereby gain
the necessary information regarding the direc-
tion of inclination of earth ‘strata contained in
said core. The usual core-taking and orienting
equipment involves use with a drill pipe, that is,
said equipment must be lowered and raised by
means of said drill pipe, with the result that the
entire drill string must be lowered into position,
then rotated or “spudded” in to “cut’’ the core,
and then removed to bring said core to the sur-
face. This type of equipment ordinarily utilizes
a magnetic type of survey instrument for indi-
¢ating inclination ‘and direction, which indica-
tions are correlated in one manner or another
with a suitable orienting mark on the core. The
use of a magnetic survey instrument is disadvan-
tageous since it requires a non-magnetic section
of drill pipe immediately adjacent or surround-
ing the same. A L :

‘Another type of apparatus also in general use
is the removable core-taking equipment which
is adapted to be lowered and withdrawn through
the drill pipe. Such equipment is of decided ad-
vantage since removal of the entire drill string
is not necessary to recover the core or sample.
However, because of its particular construction,
the removable core-taking equipment does not
lénd itself to orientation of the core taken there-
by and up to-the present time, orientation of
cores obtained by such removable equipment,
has been accomplished only through orientation
of the entire drill string as the latter is lowered
into the well bore. :

Tt is one object of this invention to provide an
improved apparatus for determining the correct
orientation for a core teken in a bore hole, said
apparatus being removable with respect to the
drill pipe and having means for accurately ori-
enting the core as it is actually cut or taken,
whereby said apparatus combines all:the ad-
vantages -of both the usual removable core-tak-
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ing equipment as well as those of the non-re-
movable type of core orienting equipment.

An important object of the invention is to pro-
vide an improved core oriénting apparatus which
is adapted to be lowered within the drill pipe
by dropping or by a wire line and which is ar-
ranged to be withdrawn from a drill pipe by
means of a wire line or cable, said apparatus
having means for mounting a well survey in-
strument therein, whereby an accurate orienta-
tion of the core may be carried out.

Still -another -object of the invention is to
provide an improved core-receiving harrel hav-
ing means for marking the core or sample re-
ceived therein, said barrel having an extension
or housing adapted to contain a well survey in-
strument, whereby the record obtained by said
instrument may be correlated with the mark on
said core to provide information regarding ori-
entation thereof; said barrel and its extension
being so constructed that said parts may be
readily combined with the usual removable core-
taking equipment without any appreciable vari-
ation or change in the latter.

A further object of the invention is to provide
an improved core orienting apparatus, of the
character described, wherein the inner core-re-
ceiving barrel is non-rotatable and also wherein
the well survey instrument housing is connected
to said non-rotatable barrel, whereby damage
to the instrument mounted in said housing is
obviated; the apparatus having improved means
for accurately correlating the instrument record

‘with the core-marking means within the core-

receiving barrel, whereby positive orientation of
the core is assured. .

Still another object of the invention is to pro-
vide an improved apparafus, of the character
described, having a simple means. for marking
the core when said core is taken so that the
character of the mark itself will indicate which
end of the core was uppermost when drilled
from the formation.

A particular object of the invention is to pro-

= vide a core-orienting apparatus including an im-

proved reading device for accurately correlating
the record obtained by the survey instrument,
and the orientation mark on the core and also
for efficiently determined the dip of the strata
from the actual core or sample.

A still further object of the invention is to pro-
vide an improved reading or interpreting device
which is constructed to receive the core or sam-
ple and which accurately reproduces or simu-
lates the actual position which the core had in
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sity, whereby an accurate determination of dip
and strike of the strata may be made.

The construction designed to carry out the in-
vention will be hereinafter described together
with other features of the invention.

The invention will be more readily understood
from a Yeading.of the following specification
and by reference to the accompanying drawing,
wherein an example of the invention is shown,
and wherein:

Figure 1 is a view partly in elevation and partly
in section of an improved core-taking apparatus
constructed in accordance with the invention
and showing the apparatus mounted within a
drill pipe, :

Figure 2 is a continuation of Figure 1 and
illustrating the drill and core-taking bits,

Figure 3 is an enlarged view partly in section.

and partly in elevation and illustrating the de-

tails of a well survey instrument used in con- -

junction with the core-taking barrel,

Figure 4 is an enlarged, horizontal, cross-sec-
tional view taken -on the line 4—4 of Figure 3,

Figure b is an enlarged, horizontal, cross-sec-
tional view-taken-on the line 5—§5 of Figure 3,

Figure 6 is an enlarged, cross-sectional view
taken on the line 6—86 of Figure 2,

Figure 7 is- an. enlarged, horizontal, cross-sec-
tional view taken on the line T—7 of Figure 2,

Figure 8 is an enlarged, horizontal, cross-sec-
tional view taken on the line 8—8 of migure 2,

Figure 9 is a longitudinal sectional view of
another type of well survey instrument which
may be used in the apparatus,

Figure 10 is a diagrammatic view illustrating a
core with its axis inclined at an angle from the
vertical and. also illustrating the position of the
vertical plane in which the inclined axis of the
core lies as well as the relative. position of a
transverse plane disposed substantially at right
angles to the axis of the core,

Figure 11 is an isometric. view of the record
disk obtained by the well survey instrument,

Figure 12 is an isometric view of the.core which
is obtained and which is properly marked by the
apparatus,

Figure 13 is an isometric view of an improved
reading apparatus for determining the angle and
direction of dip of the strata traversed by the
core,

Figure 14 is a side elevation of said reading
device, :

Figure 15 is an enlarged, sectional detail of
the record disk holder as well as the core holder
of the reading device, and,

Figure 16 is an enlarged, sectional detail illus-
trating the mounting of the rotatable ring and
rotatable table on the base of the reading device.

In the drawings, the numeral 10 designates a
drill pipe or string which extends axially through
the well bore (not shown). A drill bit {1 of any
desired construction is connected to the lower
end of the drill pipe or string and the body of
seid bit. is. substantially hollow with an axial
opening {2 in-its lower portion. The bit is pro-
vided with the usual circulating ports !3.

The improved core-taking apparatus includes
aii ouber tubular casing 14 which has a tubular
core bit 1§ connected to its lower end. The core
bit is provided with an external annular shoul-
der {6 which is arranged to engage an internal
annular seat 7 formed within the drill bit 14
immediately above the axial opening {2 thereof
and as is clearly shown in Figure 2 the core bit
I3 projects below .the main bit {1, The elongate

10

40

i)

i
ot

60

75

4

tubular casing 14 extends upwardly through the
drill pipe or string and has its upper end closed
by a cap member or closure {8. A latching device
L is arranged to thread into the top of the clo-
sure member 18 and said latching device includes
an outer housing 19 which has a threaded pin
28 at its lower end. This pin is adapted to con-
nect within a threaded socket 2! formed in the
closure. A pivoted latch member or dog 22 is
pivotally mounted within the housing 19 and is
movable outwardly through a radial slot 23
formed in said housing. When the latch is in

“its extended position, as shown in Figure 1, the

upper portion of said latch is engaged within a
detent collar 24, which collar is suitably mounted
within the drill pipe or stem 0. Thus, when
the latch member 22 is in an outward or extend-
ed position, upward movement of the casing 14
and its core bit 15 is prevented.

For effecting retraction of the latch member
22 fto an inner position which will permit re-
moval of the tubular casing 4 and core bit {5,
said. latching device I, is provided with an oper-
ating stem: 25 which is formed with an enlarged
head 26 at its upper end.  The stem 25 extends
downwardly within the tubular housing 19 of the
latching device and has connection with the
latching member 22 through a pin 27 and an
inclined slot 28. It will be apparent that with
the parts in the position shown in Figure 1, up-
ward movement of the stem 25 will cause an
inward swinging of the latch member 22 to move
said member to its retracted position and thereby
permit the tubular casing {4 and the core bit
15 to be removed from the: drill pive or string
10. Upward movement of the stem 25 may be
accomplished by lowering =a suitable tool (not
shown) on a wire line or cable and engaging
said tool with the head 26 of the stem. It is
preferable to lower the casing (4 and bit by
dropping the same into position but if desired,
the removing tool may be utilized to lower the
core bit into position within the drill string.

It might be noted that the removably mounted

5 core bit, together with the particular latching

device above described, have been in prior use
in the taking of cores. However, this type of
removable equipment has not heretofore been
adapted- for properly orienting the core taken
thereby. Thus, the present invention is not to
be limited to any particular latch arrangement
nor to any specific type of core bit and those
shown in the drawings are for purposes of illus-
tration only. :

In order to make possible the orientation of
the core, an inner assembly is mounted within
the tubular casing {4. This assembly includes 3
tubular core- barrel 30 which is disposed within
the lower portion of the casing {4 and which has
its lower end supported on an internal shoulder
31 formed within the core bit 5. The lower end
of the core barrel 30-is open and is provided with
the usual core supporting spring fingers 32. In
addition to the fingers 32 the bore of the core

5 barrel 38 is provided with an elongate core mark-

ing element 33. This marking element is clearly
shown in Figures 6 and 7 and has a general tri-
angular shape in cross-section. As a core C en-
ters the barrel 30, the side of said core is cut or
marked by the element 33 to form a groove 34
(Figure 12) in said core, this groove being of
the same shape in cross-section as the Cross-sec-
tional shape. of the marking element. By mak-
ing the core marking element of g particular
shape, it is possible o readily determine which
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énd of the core is uppermost within the core bar-
rel 30 and this is important in finally interpreting
the information gained by recovering said core.
Through the use of the particular marking ele-
ment 33 it is not necessary to immediately mark
the core as it is removed from the core barrel
and proper interpretation of the core is assured.

The core barrel §8 has its upper end connect-
ed to a sub 85 (Figures 1 and 2) which sub has
its upper end threaded into an inner barrell or
tube 36. The lower portion of the sub 35 is
connected to the core barrel 30 by means of
pins 3%a, 37b, and 37c, said pins each being of
a different diameter, whereby the sub may be
connected to the barrel in one position only. As
illustrated in Figure 2, when the sub is connect-

ed to the barrel the pin 37a lies in the same

vertical plane as the marking element 33 with-
in the interior of the core barrel and due to
the different diameters of the connecting pins,
the pin 37a will always bear this same relation-
ship to the marking element. The lower portion
of the sub 35 has a vertical bore 38 therein and
relief ports 3% extend from the upper end of
this bore. The provision of the bore and ports
39 allow fluid which may accumulate in the
parrel 20 to escape as the core enters said bar-
rel. The fluid which escapes from the barrel
flows into the annular space formed between
the barrel and the tubular casing {4 and may
escape from the lower end of the casing past
the shoulder 3! which shoulder is not a ground
seat but is merely a support for the lower end
of the core barrel. If desired, inclined escape
ports 15a¢ may be drilled in the bit i85 (Figure
2) to further facilitate escape of the fluid from
the annular space between said barrel and the
tubular casing.

As explained, the sub 35 is connected to the
core barrel 30 in a known relation with respect
to the marking element 33, while its upper end
is fastened to the lower end of the inner barrel
or tube 36. The upper end of the tube or bar-
rel is closed by a coupling member 48 and this
coupling is connected to a telescoping sub 4{ with
a ball race 42. The upper portion 43 of the
ball race has annular upstanding stud 44 which
engages within an annular socket 45 provided
in the underside of the head member or closure
18 of the outer casing 14. With this arrange-
ment, when the assembly is in position within
the drill string, a rotation of the drill string
will be imparted to the outer casing 14 and its
core drill I5 through the engagement of the
detent collar 24 with the latching member 22,
Thus, the outer drill bit t{ and the core bit 15
will be rotated upon rotation of the drill pipe
or string 10. However, due to the ball race con-
nection between the outer casing 14 and the in-
ner barrel or tube 86 and its connected core bar-
rel 86, the tube 36 of the core harrel will re-
main stationary while the drill pipe and outer
casing 14 and core drill 15 may rotate. Thus,
it will be apparent that upon rotation of the
drill bit ¢1 and core bit 15, the core may enter
the core barrel 38 which will be stationary while
the core bit {5 is cutting said core. Although
rotation of the drill bit and core bit is always
carried out in the harder formations, it is noted
that in soft formations the core bit {5 may be
“spudded,” that is, driven downwardly into such
softer formation to cause a core to enter the
barrel. Obviously, the core entering the barrel
will be marked by the element 33.

As explained, the core will be marked as it
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moves upwardly within the core barrel by the
elongate marking element 33. However, at the
time that the core is being cut, the particular
position of the marking element 33, with refer-
ence to compass direction, is not known and in
rder to properly orient the core, this position
must be ascertained. In order to make it pos-
sible to determine the compass position of the
marking element 33 as it marks said core, a
well survey instrument S is mounted within the
inner barrel or tube 36. This instrument is suit-
ably suspended within the barrel or tube by a
shock absorber rubber 46, which rubber is at-
tached to the coupling member 4% at its upper
end and to the instrument S at its lower end.
Tn order to properly orient the instrument S
within the barrel or tube 36, an orienting mem-
ber or leg 47 is connected to the lower end of
the instrument by means of a collar 48 which
is made integral with the upper end of said mem-
ber. ‘The collar encircles the lower end of the
instrument S and is secured thereto by a suit-
able bolt 46. The orienting member or leg 47
is arcuate or semi-circular in cross-section, as
is clearly shown in Figure 5, and this leg is
adapted to co-act with an upstanding orient-
ing member or extension 50 which is secured to
the upper end of the connecting sub 35. The
extension 50 is connected to the sub 35 in a
known relation to the connecting pin 37¢ which
connects the lower portion of the sub to the core
barrel 3. As illustrated, the orienting exfen- .
sion 50 on the sub 35 is diametrically opposite
the connecting pin 3T¢ which as has been stat-
ed lies in the same vertical plane as the elon-
gate marking element 33 within the core barrel.
Since the sub is always connected to the core
barrel in this manner, the orienting extension-
50 is always located diametrically opposite the
clongate marking element 33 which marks the
core. Thus, when the instrument S is inserted
within the barrel, the orienting leg or member
47 connected to said instrument is aglways locat-
ed in the same vertical plane as the marking
element 83. Therefore, the instrument S is at
all times oriented with respect to the mark-
ing element 33 which marks the core as it moves
upwardly into the core barrel 30,

The particular well survey instrument 8 is sub-
ject to variation and as shown in Figure 3 is the
usual type of inclination indicator. As shown,
this instrument includes an outer housing 5|
having a plumb bob 52 mounted for universal
movement therein. A light bulb 52 is supbplied
with current from a dry cell battery 54 and the
flow of current to said bulb is conftrolled by a
suitable timing mechanism §5. The plumb bob
overhangs a record disc 56 which is carried in
a record disc holder 57 and said holder forms
the lower end of the instrument. The holder
57 is secured within the collar 48 of the orient-
ing member or leg 41. The record holder is pro-
vided with an orienting pin 58, which pin is lo-
cated in a known relation with respect to the
fastening bolt 49, whereby the orienting pin 58
of the record holder will be in a known position
with respect to the orienting member £1. Since,
as has been explained, the corienting member or
ieg 471 of the instrument S is in a known rela-
tion with respect to the marking element 33, it
becomes obvious that the orienting pin %8 of
the record holder is also in a known position
with respect to the core marking element 33. As
{llustrated the orienting pin 58 lies in the same
vertical plane as the marking element 33 and
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the orienting member or leg 471. -'Thus, when
the record is made by the survey instrument,
said record appears on the record disc 56 and
is made in definite relation to the marking ele-
ment 33 which marks the core,

The opsration of the well survey instrument
S is obvious. The plumb bob 52 will, of course,
seek the low side of the well bore and when the
timing mechanism 85 closes the circuit, a light
beam will be projected through ‘the tubular
plumb bob 52 and onto the record disc ‘'which
is light sensitive. The projection of this beam
of light will form a mark or dot M on said rec-
ord disc and this mark will be representative o
the low side of the well bore. -

As pointed out other types of survey instru-
ments may be employed and in Figure 9 g mod-
ified form: of an inclinafion indicator is shown.
This instrument includes an outer casing 59 hav-
ing a plumb bob 68 mounted therein. A rec~
ord disc 552 is mounted in a holder 5%¢ helow
said plumb bob. The lower end of the plumb
bob is provided with a marking device 6¢ which
is preferably in the form of a bent or undulat-
ed spring wire §i, the lower end of which will
always be in contact with the record disc 56a.
The disc 58a is chemically treated so that it
will react to an electrical current passing down
through the wire ! to the holder 57¢. Current
for this purpose is supplied from 2 battery 62
mounted in the upper end of the instrument,

Both of the well survey instruments which
have been illustrated are, of course, inclination
indicators and provide a record of the low side

of the well bore. - The particular compass di--

rection of the low side is known to the operator
since it is usual practice to survey the well bore
for its particular direction of inclination as said
well bore is drilled. However, if the apparatus

is to ke used in a well in which no previous sur~

vey has been made, a directional type of sur-
vey instrument may be run to determine the
direction of inclination of said bore prior to the
running of the present core-taking equipment.
In the operation of the invention, the drill
pipe is within the well bore while drilling there-
of progresses. When it is desired to obtain or
recover a core, the apparatus including ‘the
outer casing i4 and core bit 15, as well as the
inner assembly which includes the inner barrel
36 and the core barrel 3@ is lowered intc posi-
tion preferably by dropping the same down-
wardly through the pipe; however, if desired,
said inner assembly may be lowered by means
of & wire line or cable attached to the upper
end of the latching device L. Lowering of the
apparatus causes the core bit 15 to seat with-
in the drill bit {§ and at this time the latch
membar 22 moves outwardly into engagement
with the detent collar 24, Thus, the drill pipe
or string 13 is coupled through the latch mem-
ber 22 with the outer casing 14 and core bit 5.
The timing mechanism 55 of the well survey in-
strument § is also previously set to permit low-
ering of the apparatus into position and to al-
low drilling of the major portion of the core
before the recording mechanism of said instru-
ment is operated. Thus, after the core taking
apparatus has been lowered into position and
a8 drilling operation carried out, the well survey
instrument operates to record the direction of
the low side of the well bore on the record disc
B6. If desired; the timing mechanism could be
set so as to permit the core to be drilled and
to enter the core barrel 30 after the record of
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“the direction of the'low side of the well bore is

made. )

When the record is made subsequent to cut-
ting the core, the drill pipe is rotated to cut
the core and-then drilling is stopped to allow
the apparatus to remain stationary and at rest
until the record is made; then to assure that the
core does not break off, the drill pipe or string
is again rotated to impart rotation to the outer
casing {4 and the core bit {5 to drill an addi-
tional few inches of core. Because of the ball
race connection between the outer casing 14
and the inner barrel 36, said inner barrel which
houses the instrument S, as well as the core
barrel 39, is held stationary due to the frictional
engagement of the spring fingers 32 with the
core within the core barrel. Therefore ag the
outer casing and core bit are rotated to cut ad-
ditional core, the barrel 30 remains non-ro-
tatable and as said core enters said barrel it
is marked by the marking element 33.

After the core has been taken and the in-
strument operated, a suitable removing tool
(not shown) is lowered by means of a wire line
or cable and is engaged with the head 26 of
the stem 25 of the latching device L. An up-
ward pull on the stem will retract the latching
element 22 and will permit the entire assem-
bly to be removed from the drill string. The
core C which has been taken anhd which is shown
in Figures 10 and 12, as well as the record disc
59 are then removed from the apparatus.

As explained, the record disc 58 has been
marked by an indentation 58a caused by the
orienting pin 88 and this indentation was in
true vertical alignment with the groove 3& cut
in the core by the marking element 33 at the
time that the mark M representative of the low
side of the hole was made. Since the direction
of inclination of the well bore is known, the
compass direction of the mark M which repre-
sents the low side of the well bore is also known.
Thus, it is only necessary to determine the angle
indicated by B in Figure 10 to determine the
compass direction of the groove or mark 34 on
the core C. This may ke done in any desired
manner. The position of the mark M with re-
spect to the center of the disc 56 will indicate
the degree of inclination of the well bore ab the
point that the core is taken and thus by know-
ing the degree of inclination of the core and

© also knowing the direction of the groove 34 on

the core C, the angle of the bedding planes on
said core may be accurately determined. With
this information the angle and direction of dip
of the strata traversed by said core may be
readily ascertained.

Figure 10 clearly illustrates the manner in

~ which the core may be accurateiy oriented. The

60
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core C is shown as slightly inclined from s ver-
tical plane and the piumb hob 52 is diagram-
matically shown to indicate the vertical plane.
The plumb bob indicates the vertical plane iden-
tified by V which passes through the axis of
the well bore. The traverse plane T which is
disposed substantially perpendicular to the axis
of the well bore is also illustrated in this view.
Thus, it will be seen that at the time that the
record of the low side of the well bore is made,
the core C is in a position inclined from the
vertical ‘and is marked by the groove 34. In or-
der to determine the compass direction or azi-
muthal position of the groove 84, it is only nec-
essary to determine the angle between the ver-
tical plane represented by the mark M and the
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vertical plane through which the mark 34 passes.
Although the determination of the azimuthal
position of the groove 34, as well as the angle
of the bedding planes on said core, may be de-
termined in any desired manner, it is desirable
to utilize the improved reading device illustrat-
ed in Figures 12 to 16. This device includes a
base 70 having an cuter ring 71 rotatable around
its peripheral portion. A set screw 12 may be
employed to lock the ring 1f in any desired po-
sition. Diametrically opposite upright standards
13 extend upwardly from the ring 71 and a U-
shaped bracket or support 14 has its ends piv-
otally secured to the upper ends of the standards
93. The bracket 74 may be frictionally locked
in various angular positions with respect to the
vertical standard 13 by hand operated friction
nuts 75. At the center of the bracket 14 is a
supporting plate 76 which is secured to said
bracket. This supporting plate carries a hori-
zontal transparent aligning member 77 and also
carries a vertical transparent aligning bar 78.
The horizontal member 17 has a reference line
19 'displayed thereon while the aligning bar 18
has a similar index line 88 imprinted thereon.
A record disc holder 81 for receiving the record
disc 56 is secured to the upper end of a shaft
82 which is rotatable within the bracket 74 and
also within the supporting plate 76. A set screw
83 which is threaded through the bracket 14 is
adapted to engage the shaft 82 to lock the same
in various adjusted positions. A recessed core
holder 84 is mounted on the lower end of the
shaft 82 and the upper end of the core C Is ar-
ranged to be inserted therein and clamped by
suitable retaining screws 85. The core holder 84
is adjustable rotatably on the shaft 82 and is
locked in adjusted positions by a set screw 86.
In interpreting the core, the record disc 56
having the indentation 58a and the mark M
thereon is inserted within the holder 81 of the
reading device, while the core C has its upper
end inserted into the core holder 84 and re-
tained therein by the-screws 85. The indenta-
tion 58a of the record disc 56 is aligned with
the index line 19 of the horizontal aligning
member 11, this being accomplished by rotating
the shaft 82 and its holders 81 and 84. After
this alignment is made the set screw 83 is
tightened to maintain the identation 58a aligned
with the index line 79. The set screw 88 is
then loosened and the core holder 84 rotated
to align the groove 34 in the core with the in-
dex line 80 of the aligning bar 18, after which
the set screw 86 is again tightened. The index
lines 79 and 80 of the two aligning members 11
and 78 are located in the same vertical plane
and thus the groove 34 on the core may be ac-
curately aligned with the indentation 58a of the
record disc. It will be remembered that at the
time that the record was made by the survey
instrument and the core was taken within the
well bore, the groove 34 and the indentation 58
were in the same vertical plane and thus this
condition is reproduced in the reading device.
After proper vertical alignment of the core
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groove 34 and the indentation 68¢ is made, the .

set screw 83 is loosened and the entire assembly .

is rotated so that the mark M on the disc is
aligned with the index 19 of the horizontal mem-
pber. The set screw 83 is then tightened. The
index lines 79 and 80 lies in the same vertical

plane as an indicating arrow 81 which is dis--
played on the upper surface of the supporting .

ring 11 which carries the bracket and, therefore,

75

10
when the mark M on the-disc is in alignment
with the index 19, it is also in alignment with
the indicating arrow 81. At this time the in-
dentation 58¢ on the disc and the groove 34

in the core lie in the same vertical plane since

they had been previously adjusted to do so.

Adjacent the rotatable ring 7! is a compass
rose ring 88 which is secured to the base 7§ of
the reading device. Inside of the ring 88 is a
turntable 89 which carries an angular bracket
80, A quadrant 91 is secured to the upper end
of the upright arm of the bracket 80. Measur-
ing rods 92 are carried by supporting arms 93
which are pivotally secured to the upper end of
the bracket 80 and the arms 93 are movable to
various angular positions with respect to the
quadrant 9!. The lower leg of the bracket 96
carries a pointer 94 which overlies the compass
rose ring 88.

In using the reading device the core C is
mounted withing the holder 84 and the record
disc 58 is mounted in the holder 8{. The align-
ing members 77 and 18 are employed to accu-
rately locate the groove 34 of the core and the
indentation 58 of the record disc in the same
vertical plane. After this alignment is carried
out, the set screw 86 is tightened to-lock the
core and the record disc in this aligned posi-
tion. The set screw 83 is then loosened and
the record disc and core are rotated as a unit
to align the mark M on the record disk 8§68 with
the index line T9 of the horizontal aligning
member 77. Since the index line 79 is in the
same verkical plane as the indicating arrow 871
of the rotatable base ring Ti, it will be appar-
ent that the mark M, which is representative
of the low side of the hole is aligned or in-the
same vertical plane as the arrow 87. The fric-
tional lock nuts 15 are then loosened and by
means of a quadrant 95 mounted on cne of the
standards 13 the bracket 74 is inclined from a
vertical position to an angular position in ac-
cordance with the angle of deviation of the bore
hole. Thus, the core which is held in the holder
84 of the bracket is inclined to the same posi-
tion which it had in the well bore at the time
that it was cut or drilled out. The base ring
1i is then rotated to rotate the indicating ar-
row 81 in the same compass direction as the
low side of the well bore. The set screw 12 then
locks the outer ring Tl in this position and ob-
viously at this time the core C has assumed a
position within the reader which is the exact
duplication of its position within the well bore
at the time that it was drilled. The bracket 88
which is mounted on the turntable 89 may then
be properly rotated to place the aligning rods
82, one on each side of the core. A set screw
95 may then be utilized to lock the turntable
and bracket in adjusted position. By manip-
ulating the rods 82 on their pivotal connection
with the bracket 90 the angle of the bedding
planes in the core may be accurately deter-
mined. Thus, accurate information as to the
angle of dip is obtained. The indicating pointer
84 which is secured to the bracket 90 will, of
course, give the information as to the direction
of dip. .

The reading device is accurate and very simple
in its operation. The important feature of the
device is the fact that it accurately duplicates
the position which the core had during the ac-
tual drilling out of said core.  Means is provid-
ed for accurately. orienting said core and for de-
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termining the angle: of the. various bedding. ...

planes.

The foregoing description of the invention:is
explanatory thereof angd various changes.in the
size, shape and materials, as well as in the de-

tails of the illustrated construction may be made, -

within the scope of the appended claims, without
departing from the spirit of the.invention.
What I claim and desire to secure by Letters
Patent is:
1. The combination with the tubular drill pipe
having an internal seat at its lower portion and

10

also having a- drill bit .at its lower end, of a. -

core-taking apparatus including,; an outer bhar- -

rel .adapted. to engage the seat within the drill

pipe, means for detachably connecting the outer .

barrel with the drill pipe whereby said outer
barrel is rotatable with the drill pipe; an inner

non-rotatable core-receiving barrel located with- .

in the outer barrel, means for rotatably sup-
porting the upper end of the inner barrel with-
in the outer barrel, said inner barrel having a
marking element therein for marking the core
as it enters said barrel, a survey instrument
mounted in the upper portion of the inner bar-
rel, and co-acting means on said instrument and
within said inner barrel for orienting the in-
strument with respect to the marking eilement
whereby the record made by said instrument is
made in a predetermined relationship to the
mark on the core to permit subsequent orienta-
tion of said core.

2. The combination with the tubular drill pipe
having a drill bit at its lower end, of a core-tak-
ing apparatus including, an outer barrel, de-
tachable-means for connecting the outer bar-

rel with the drill pipe whereby said outer bar- -

rel may be movable and. rotatable with the drill
pipe, a core cutting element on the lower end
of the cuter barrel, an inner non-rotatable core~
receiving barrel having a lower open end lo-
cated within the oufer barrel and: having. a
marking element therein for marking the core
as it enters said barrel, a survey. instrument
mounted in the upper portion of the inner bar-
rel,
within said inner barrel for .orienting the in-
strument with respect to the marking element
whereby the record made by said .instrument is
made in a predetermined relationship to the
mark on the core to permit subsequent orien-
tation of said core, and means for shock mount-
ing the survey instrument within the inner bar-
rel to prevent damage thereto during lowering
and raising of the apparatus and during the drill-
ing operation.

3. The combination set forth in claim 1, where-

in the detachable connecting means comprises -

a lateh on the upper end of the outer barrel and
& co-acting recess on the drill pipe, said. means
being operable by a wire line or cable, whereby
the core-taking apparatus may be removed from
the drill pipe by means of said wire line or cable.

4. The combination as set forth in claim 1,
wherein the survey instrument is an inclination
indicator, whereby the record made thereby is
representative of the low side of the well bore. .

20
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coacting means on said instrument and -
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5. A core-taking. .and. orienting - apparatus’ :

adapted to be operated within a drill pipe, in-
cluding, an outer barrel, a latching mechanism
connected to the upper end of said barrel for
removably connecting the outer barrel to the
drill pipe, whereby rotation of the pipe imparts
rotation to the barrel, means for supporting the
outer barrel within the drill pipe,.a core bit on

70.
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the lower end of the outer barrel,.an inner bhar-..
rel within said outer barrel and extending sub-

stantially throughout the length thereof, .said. ...

inner barrel having its lower end open for .re- .
ceiving a core, a marking element within the
bore of the inner barrel for marking the core .
as it enters said barrel, a ball race connection -
between the upper end of said inner barrel and .
the outer barrel, whereby said inner barrel may
remain stationary when the the outer barrel .
rotates, a well survey instrument within the up-
per porticn of the inner barrel, and means for
orienting said  survey instrument within said
inner barrel, whereby the record made by said
instrument is made in a predetermined relation~
ship to the marking element within the lower
portion of the barrel.

6. A core-taking and orienting apparatus
adapted to be opzrated within a drill pipe includ-
ing, an outer barrel, a latching mechanism con-
nected to the upper end of said barrel for remov-
ably connecting the outer barrel to the drill pipe,
whereby rotation of the pipe imparts rotation to
the barrel, an inner barrel within said outer bar~
rel and extending substantially throughout the
length thereof, said inner barrel having its lower
end open for receiving a core, a marking ele-
ment within the bore of the inner barrel for
marking the core as it enters said barrel, a ball
race connection between the upper end of said
inner barrel and the outer barrel, whereby said
inner barrel may remain stationary when the
outer barrel rotates, a well survey instrument
within the upper portion of the inner barrel,
means for orienting said survey instrument with-
in said inner barrel, whereby the record made by
said instrument is made in a predetermined re-
lationship to the marking element within the
lower portion of the barrel, and a core-taking
bit mounted on the lower end of the outer barrel.

7. An apparatus as set forth in claim 5, where-
in the well survey instrument is an inclination
indicator, whereby the record made thereby is
representative of the low side of the well bore in
which said apparatus is lowered,

8. An apparatus as set forth in ciaim .5, where=
in the orienting means is a longitudinal element
mounted within the inner barrel in g known re-
lationship to the marking element, and 2 lon-
gitudinal orienting leg secured to the instru-
ment and adapted to co-act with the element
to position the instrument in a known relation-
ship to said element.

9. A core orienting apparatus adapted to be
operated within a drill pipe including, an outer
barrel, means at the upper end of the outer
barrel for detachably connecting said barrel to
the drill pipe, whereby movement of said pipe
imparts rotation to said barrel, means for sup-
porting the outer barrel within the drill pipe, a
hollow core bit attached to the lower end of said
outer barrel, a non-rotatable inner karrel, within
the.outer barrel, the lower end of said inner bar-
rel being open and adapted to receive a core as

.the core bit cuts the formation. upon downward

movement of the outer barrel and drill pipe with
respect to the formation, a marking element with-
in the lower portion of said inner barrel .for
marking said core as it enters the barrel, and a
well survey instrument mounted within the non-
rotatable inner barrel in a known relationship
to the marking element, whereby the record made
by said instrument is made in a known rela-
tionship to the mark .on said core to permit
subsequent orientation.of said core. . . :
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10. An apparatus as set forth in claim 9,
wherein the well survey instrument is an inclina-
tion indicator, whereby the record made there-
by is representative of the low side of the well
bore.

11. An apparatus as set forth in claim 8,
wherein the marking element within the inner
barrel is of a predetermined configuration to
mark said core in a predetermined manner and
thereby indicate the uppermost end of the core.

12. A core orienting apparatus adapted to be
operated within a drill pipe including, an outer
barrel, means at the upper end of the outer bar-
rel for detachably connecting said barrel to the
drill pipe, whereby rotation of said pipe imparts
rotation to said barrel, a hollow core bit at-
tached to the lower end of said outer barrel, a
non-rotatable inner barrel within the outer har-
rel, the lower end of said inner barrel being
open and adapted to receive a core as the core
bit cuts the formation upon rotation of the outer
barrel and drill pipe, a, marking element with-
in the lower portion of said inner barrel for
marking said core as it enters the barrel, a well

survey instrument mounted within the inner ..

barrel, an orienting member secured within the
inner barrel in a known angular radial position
with relation to the marking element, and an
orienting leg secured to the instrument and

adapted to co-act with the orienting member .

to position the instrument in a known relation
with respéct to the marking element, said ori-
enting leg and member being arranged to en-
gage each other upon insertion of the instru-

ment within the inner barrel and being readily ..

separable upon removal of said instrument from
said barrel.

13. The combination with a tubular drill pipe
having a drill bit at its lower end, of a core-tak-
ing apparatus having means for detachably con-
necting said apparatus within said drill pipe,
whereby the apparatus may be manipulated by
means of said pipe, said apparatus including, a
core-receiving barrel at the lower portion of the
apparatus for receiving a core, a marking ele-
ment within the core-receiving barrel for mark-
ing said core as it enters said barrel, an inclina-
tion indicating means mounted in the upper por-
tion of the apparatus and having an indicat-
ing record, and means for locating said indicat-
ing record in a known angular relationship to
the marking element, whereby when the indicat-
ing means is actuated to record the inclination
and low side of the well bore within which the
apparatus and drill pipe are disposed, said indi-
cation is made in a predetermined known rela-
tionship to the marking element to permit the
core to be oriented.

14. The combination as set forth in claim 13,
wherein the inclination indicating means in-
cludes a gravily responsive element which will
fall towards the low side of the well bore.

15. The combination with a removable core-
taking apparatus adapted to be latched within g
drill pipe and having a tubular core-receiving
barrel, of a marking element within the bore of
the core barrel for marking the core which en-
ters said barrel, an inclination indicating means
mounted within the apparatus and having a rec-
ord member, and means for mounting the record
member in a known relationship to the marking
element whereby the inclination indication made
on said record when the inclination indicating
means is actuated is in a known angular rela-
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tionship to the marking element within the bore
of the core barrel.

16. The combination as set forth in claim 15,
wherein the inclination indicating means in-
cludes a gravity responsive indicator, and means
for recording the position of said indicator on
the record member,

17. A removable core-orienting apparatus
adapted to be operated within a drill pipe in-
cluding, an outer barrel member, means for de-
tachably connecting the outer barrel member to
the drill pipe when said member is disposed in
the lower portion of said pipe whereby the barrel
member may be moved relative to a sub-surface
formation by manipulating the drill pipe, a core
bit on the lower portion of the barrel member
adapted to cut a core when the barrel member
is moved into the sub-surface formation, an in-
ner core-receiving barrel within the outer barrel
and having an open lower end for receiving a
core cut by the core bit, a marking means with-
in the bore of the inner barrel for marking a
core which enters said inner barrel, and a well
suvey instrument mounted in the apparatus
above the core-receiving barrel in a known rela-
tionship to the marking element within said core=~
receiving barrel, whereby the record made by
said instrument is made in a known relationship
to the mark on said core to permit subsequent
orientation of said core.

18. An apparatus as set forth in-claim 17, to-
gether with retrieving means adapted to be low-
ered on a wire line and engaged with the detach-
able connecting means for disconnecting said
means and retrieving the core-orienting appara-
tus through the drill pipe.

19. An apparatus as set forth in claim 17, to-
gether with retrieving means adapted to be low-
ered on a wire line and engaged with the detach-
able connecting means for disconnecting said

" means and retrieving the core-orienting appara-
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tus through the drill pipe, the well survey instru=-
ment comprising an inclination indicator where-
by the record made thereby is representative of
the low side of the well bore.

20. The combination as set forth in claim 13,
together with retrieving means adapted to be
lowered on a wire line and engaged with the de-
tachable connecting means which connects the
apparatus within the drill pipe for disconnecting
said detachable connecting means and for re-
trieving the core-taking apparatus through the
drill pipe.

CHARLES T. ENGLE.
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