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1

This invention relates to the orienting of cores
taken from wells during the drilling thereof and
more particularly to an improved apparatus for
and method of taking and orienting a core.

In the drilling of wells, such as oil or gas wells,
it is desirable to know certain data about sub-~
surface strata which is being drilled, such as
the dip and strike of such strata, as this informa-
tion is highly useful in ascertaining if the well
is being drilled on structure where oil or gas may
be located. To ascertain dip, or dip and strike
of strata and to also have knowledge of what
formation is being drilled at any particular depth,
it is the practice to drill a core which is a cylin-
drical section cut by a drill from the earth forma-
tion. The core is removed from the bore of the
well and then by properly orienting it the de-
sired information will be obtained. During tak-
ing of the core, a survey instrument is used so
that data as to the position the core had in the
earth can be obtained. When the core is re-
moved it can be, because of the data obtained,
again placed in the same position it occupied in
the earth’s formation from which it was cut.
With this orientation, the dip alone or the dip
and strike of the strata will become known.

In taking cores, a drill stem and a suitable drill
bit are used. In presently employed methods of
orientation of cores, the survey instrument for
obtaining the information as to the inclination
of the hole being drilled and the direction . of
inelination when the core is taken is either placed
in the bottom of the drill stem when it is lowered
to cut the core, or dropped in or lowered on a
line after the drill stem has been lowered and
before the core is eut. The instrument, after
the core is cut, may be retracted together with
the core without the necessity of removing the
drill stem, or may be removed only with the
entire drill stem and core. With these pro-
cedures it is necessary that the instrument be in
place at the bottom of the well during the entire
time of drilling the core. Consequently, the in-
strument is subject to considerable heat, es-
pecially in deep wells, and also to considerable
abuse due to jars, blows and other forces created
during the drilling of the core. These condi-
tions may easily cause the survey instrument,
which is delicate and sensitive, to be damaged or
operate inaccurately, thus giving unreliable re-
corded information or no recorded information
at all. Also, at the time the survey instrument
is operated, the core may not be in proper position
or condition, due to it being badly broken or
disconnected at its bottom from the strata being
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cut. Another disadvantage in the present meth-
ods, where the survey instrument must be placed
at the bottom of the drill stem prior to drilling
the core and remain therein during the entire
drilling of the core, is that the time for opera-
tion of the survey instrument to obtain the record
desired must be set prior to drilling the core,
thus predetermining the time period for placing
the instrument in the hole and for drilling the
core. The survey instrument always operates at
the set time, regardless as to whether the desired
length of core has been drilled or there is proper
condition of the core so that the instrument wili
record reliable data. Consequently, there may
be a record obtained that is of doubtiul accuracy
and thus cannot be relied upon with certainty.
To be sure about the information obtained, the
only thing which can be done is to repeat the en-
tire procedure, including the cutting of a new
core, which means loss of time and additional
expense,

One of the objects of the present invention is
to provide a core orienting apparatus and method
whereby when any desired information is to be
obtained with respect to a drilled core in a well
bore by a recording survey instrument, it will
be certain, if the instrument operates properly,
that such is accurate and reliable,

Another object is to provide g core orienting
apparatus and method whereby a survey in-
strument employable to obtain recorded infor-
mation about a drilled core in a well need not
be placed in the well bore until after the core
has been drilled and it is certain that the core
is in a proper condition for obtaining accurate
information,

Yet another object is to provide an improved
method of obtaining core oriented information
which will permit the placing of a survey in-
strument in a well bore to obtain the desired
information after the drill pipe and coring ap-
paratus have been placed in the bore to drill a
core-and a short time prior to the core is fully
drilled or after the core is made, thus eliminating
the necessity of subjecting the instrument to
damaging drilling abuse and prolonged bore heat.

A further object is to provide core orienting
apparatus which will permit the drilling of any
length of core desired without being subject to
a core drilling time limitation imposed by a time
setting of a survey instrument forming part. of
said apparatus.

A still further object is to provide a core orient-~
ing apparatus for use in well drilling which will
insure that a drilled core will not be out of po-
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sition with respect to the sub-strata at the time
a survey instrument is caused to be operated to
obtain desired information about the sub-strata.

vet a further object is to provide a method of
core taking which will permit the use of a survey
instrument: for obtaining both inclination and
directionl information .or only inclination in-
formation, depending on which is desired and

wherein the survey instrument need not be placed .

in the bore until the core is drilled. . = . .. .

A further object is to provide & core taking
and orientation method that will permit a survey
instrument to be placed in a well bore to obtain

10

desired recorded information after a core is drilled

by use of a so called conventional core barrel

attached to the end of a drill stem and removable

only by removing the drill stem.

Another object is to provide in well drilling
orientation, means for obtaining desired data
about o, drilled core while in a well bore, without
the . necessity of any time setting of &

i ment to include the time for running the

arill pine and/or for drilling the core, thereby
permitting cores to be drilled o any length de-
sired before operation, of the survey instrument
and without regard to the time period, of run-
ning in drill pipe and core taking apparatus.
..A further object is to provide a method of
fc@kliﬁg,,and_sur\veyin__g,_a, drilled core of 2 well
being drilled which will Tequire the taking of a
single “picture” to obtain all the necessary data
desired and with the certainty ‘that no errors
will be present other than those that may be
gatised by improper functioning ‘of the survey
instrument employed.

~ ‘Other objects of the invention will become ap-
Parent from the following description taken in
connection with the accompanying drawings in
which: o .

‘Figire 1 is a longitudinal sectional view of
the lower part of a well bore with a drill stem
therein provided with & core drill and core barrel
Mustratifg an exXample of stricture for drilling
4 core and forming part of a 'core ‘orienting ap-
paratus embodying the invention, said view also
showing a drilled core;

“Figure 2 is & longittidinal séctional view of a
part.of, the drill Stem ‘immediately above that
$hown in Figure 1 and {liistrating the use of a
sin

sinigle shot_survey instrument ‘arid . the manmer
in which it is t0 be associated with the drill stem
‘afid with the core faking structure of Figure 1
after a core is drilled;
. ‘Figtires 3'and 4 are Iongitidinal ¢ross sectional
“isws showing details of the single ‘shot survey
instrument which is employed as part of the
‘apparatus shown in Figure 2; »
Figureb is a cross sectional view taken on the
lirie 5—5 of Figure 1, showing details of the core
cateher;
. Figure 6 is
line
orienting
parrel; o .

Figure 7'is a view of a disc of sensitized paper
which has been used in the survey instrument
and upon which data is recorded;
_Figure 8is a séctional view similar to Figure 2,
‘but showing how a different survey instrument
‘to obtain drift or ihclination data ‘only can be
employed with the core drilling structure shown
in Figure 1; ‘ .

“Figure 9'is a longitudinal sectional view showing

ar a cross sectional view taken on the
6 of Figure 2, showing the ‘cooperating
1egs between the instrument and its

details of the instrument employed in Figure 8; .
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Figure 10 is a view of a sensitized disc which
has been used in the survey instrument shown
in Figure 9.

Referring to the drawings in detail and first
to Figures 1 to 6, inclusive, wherein is shown
apparatus for taking a core and obtaining re-
corded data in connection therewith by the use
of a single shot survey instrument so that the
core can be oriented when removed and wherein,
by the use of such apparatus, the steps of my

improved method can be carried out. The well

-hore which has been drilled into the earth’s crust

is indicated by the numeral 10 and within this
bore. is the drill pipe or stem, generally indicated
by.the numeral i1. On the lower end of the
drill pipe there is provided a barrel 12 formed
by a plurality of tubular sections I3 connected
together by internal and external threads on
adjacent ends thereof. The length of the barrel
12 will be long enough to receive the length of
core which is desitéd to be drilled, such ‘core
sometimes being as long as sixty or more feet.
This barrel 12, at its upper end, is screw con-
nected with a sub 18 and to this sub is connected
by a thread joint I8 a special drill collar 16 of
non-magnetic material such as K-Monel metal,
or any other suitable metal. Above the collar
16, but not shown, are other ordinary drill pipeé
sections which exterid to the top of the ‘well be-
ing drilled ‘and are connected to be rotated by
the drilling rig. )

" On the lower end ‘of the barrel 12 is a core
bit 11 shown as the diamond type. This bit,

- however, may be of any other type, such as the

40

5 rotary or rock type or the drag type, constructed

so as to ‘be employable in drilling cores, as Is
well known practice. Tf will thus be seen that
the core bit {7, the barrel 12, the subs 14 and 15
and the special coilar 16 are all connected t0-
gether as the lower part of the drill pipe so that
lipon any rotation of the drill pipe these parts
will rotate together and result in the bit being
rotated to cut a cylindrical section from the sub

. strata of the earth’s crust at the bottom of the
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. bore. This cylindrical section which is known

as a core and Is indicated by the numeral 18 will
pass into the barrel 12. During the driliing of
the core, cuttings will result and these cuttings
will be_carried away by the circulation of fluid
down through the drill pipe and up the ottside
of the drill pipe, as is common practice. THe
path of circulation through the drill ‘pipe -be-
coming apparent from later described structure.

Within the Barrel 12, which may be referréd
to #s'an outer barrel, is an inner or core receiving
barrel 19. This barrel may be made up of ‘suit-
able sections 2@ ‘confiected together by threads
to this provide sny desired length of barrel.
The lower end of thie core barrel i3 has threaded
thereto a collar 21 having a conical outer surface
at its outer end portion for cooperation with &
conical inner surface 22 at the lower end of the
barrel 12 to which the core bit 17 is connected.
The lower end of the inner or core barrel is ar-
ranged to be held in concentric spaced relation
with the otiter barrel by suitable ribs 23 carried
by the inner surface of the outer barrel and ‘ar-
rariged to cooperate with the outer surface of
the collar 21 as shown. Ribs 24 are also pro-
vided on the conical surface 22 for cooperation
with the conical end of the collar 21 'so as to
maintain the two conical surfaces in spaced ré-
lation. With the various ribs employed for
spacing the inner barrel from the outer. barrel,
& path ‘will be provided at all times for fluid to
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cifculate between the two barrels and to the drill
bit to thus carry away cuttings and also dissi-
pate heat.

The collar 21 has mounted therein a core
catcher 25 in the form of a split ring. The inner
surface of this split ring is arranged to be cylin-
drical for engaging the core {8 which is to be
drilled and established 5 clamping action. The
outer surface 2§ of the core catcher is slightly
conical, as shown-in Pigure 1, and this conical
surface is arranged to cooperate with a similar
conical surface 21 on the inside of the collar 2i.
The core catcher is permitted to have limited
axial movement within the collar 2i. It will
thus be free to be pushed upwardly by the core
as it is received in the inner barrel 19 and is
caused to be expanded, since the normal di-
ameter of the core catcher will be less than the
core which is to be cut, that is, less than the
diameter of the hole in the core bit. As the core
moves through the core catcher, the core catcher
will always yieldably grip the core. Thus, if the
drill pipe should be raised and moved relatively
to the core, the core ecatcher will also move
relatively to the collar 21 and be wedged in the
lower end of the collar, due to the conical sur-
faces 26 and 27. This wedging action will thus
cause the core catcher to grip the core with addi-
tional pressure so that the core can be broken off
from the earth’s strata from which it is drilled.

The upper end of the inner or core barrel {9
is provided with an annular cap 28 through
which projects the lower portion of a rod. 29
provided with a longitudinal slot 29’,  The cap
has a key projection 28’ engaging in slot 29 and
is arranged to abut a shoulder 38 on the rod
and to be held yieldably engaged therewith by
means of 'a relatively strong spring. 3{. 'This
spring is infterposed between the cap and a nut
32 on the lower end of the rod which projects
into the core barrel. The key and slot arrange-
ment insures that there will be no relative rota-
tive movement between the core barrel and rod
29, With the yieldable connection between the
core barrel and the rod it will be possible for
the core barrel to have relative yieldable move-
ment in-a longitudinal direction with respect
to the rod so that it can move downwardly rela-
tive to the outer barrel to a limited extent and
be engaged at its lower end when the outer
barrel and drill stem is lifted.

The upper end of the rod 28 extends into the
sub {4, already referred to and forming a part
of the drill pipe. The lower end of the sub 14
has attached thereto a mounting sleeve 3% sur-
rounding the central part of the rod and by means
of which the rod 28 and the core barrel will be
mounted in the drill pipe so that the ‘drill pipe
can easily rotate around the rod 29 and the core
barrel during drilling of the core.. Suitable bear-
ings 34 are provided between the central part of
the rod 29 and the sleeve 33 mounted in the
manner shown. In order that the bearings will
be sealed off from any fluid being circulated down
the drill pipe to the core bit, suitable packing
means 35 is provided between the lower end of
the sleeve 33 and the rod below the bearings. The
portion of the rod above the bearings will be
sealed off from the outer surface of the sleeve 38
by a suitable sealing gasket 36. It will be noted
in Figures 1 and 2 that the sleeve 33 carried by
the sub 14 is spaced from the upper pipe section
13 forming the cuter barrel {2 of the drill stem,
and the passage 37 within the sub {4 is arranged
to be connected with this space between the
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sleeve 33 and the outer barrel by drilled passages
38. Thus, fluid circulating down the drill pipe
to the sub 14 can flow on down around the sleeve
33 and the inner core barrel to the core. hit.

The upper end of the rod 29 is arranged to
have attachably and detachably associated there-
with the survey instrument whereby it will be
possible to obtain information about the core
which has been drilled, and from that it will be
possible to determine the dip and strike of the
sub-surface strata from which the core has been
cut, and also other information about the hole
being drilled such as, for example, the inclina-
tion thereof and its direction, if such informa-
tion is not already known. The survey instrument
is generally indicated by the letter S and the
details thereof are shown in Figures 3 and 4. The
particular instrument disclosed, by way of ex-
ample in Figures 2, 4 and 5, is what is known
as a single shot survey instrument. The instru-
ment is designed so that a single “picture” only
can be taken in order to obtain sufficient data
with respect to inclination and direction of in-
clination of the well bore being drilled. From
this information it will be possible to ascertain
the exact position the core had in the strata
when it was drilled so that the core can be re-
oriented when taken out of the well,  and . when
so reoriented it can readily be ascertained what
the dip and strike of the strata is from which
the core was taken.

The particular survey instrument S is shown
as being moeunted in g special instrument barrel
80 it will be properly protected, and also capable
of being attachable to a line for lowering down
the drill stem, together with g broper connection
to the rod 29 and the core barrel in which the
core is received after being drilled. The instru-
ment barrel is indicated by the numeral 39 and
at the lower end thereof is attached by threads
a sub 48. The lower end of this sub is cylin-
drical and so formed as to provide a mule shoe
41 whereby the barrel can be associated with the
roG 29 in one predetermined relation only. As
will be noted in Figure 1, the mule shoe has an
apex 42 on one side thereof and a slot 43 on
the opposite side thereof. The slot is axially
spaced mnwardly from the apex and the edges of
the mule shoe are inclined from the apex ‘to
the slot. The upper end of the rod 29 carries
a pin 44 which is arranged to be received in the
slot 43 when the instrument and the barrel are
lowered down the drill pipe. With the construc-
tion of the mule shoe as shown, it will be noted
that upon lowering the barrel 89 the apex will
always insure that the barrel will be turned s0
as to be guided into the slot 43.

The upper end of the barrel 88 is closed by
8 plug 456 and connected thereto by a so-called
top sub 48 is a stabilizer 47 carrying the spear
head 48 to permit a connection with a line
48 by = suitable connecting means shown as an
over-shot §8. This over-shot will permit the line
to be readily attached to the barrel 39 of the
instrument, either when the instrument is out
of the well or when the instrument is in the
well.

The instrument S within the barrel 39 is ap-
ranged to be connected with the plug 45 by means
of -a shock absorber member 5i. of any suitable
construction. The lower end of the instrument

- 8 carries an aligning or orienting member or

lIeg 52 which has a cross sectional shape similar
to half of a cylindrical rod. This leg 52 cooper-
ates with another semicylindrical orienting mem-
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7
ber or leg §3 which is carried by the sub 40
which closes the lower end of the barrel and
projects upwardly therefrom. With these orient-
ing legs 52 and 53, it will be possible to insure
that the instrument S will always be bplaced
in the barrel in proper relation to the mule shoe
carried by the lower end of the barrel 39. In
other words, the legs 51 and 952 insure, when in
overlapping relation, that the instrument S will
‘be in the barrel in no other position except the
proper position with respect to the slot 43 of the
mule shoe which is to receive the pin 44 on
the rod 29. Since the instrument can only be
received in its barrel 38 in one position and the

barrel 39 can only be associated with the rod

29 and the core barrel in one position, then
when the instrument is placed in the well it will
be known with certainty its relative position with
respect ‘to the core barrel.

It ‘will be noted that the barrel 39 containing
the instrument S is of smaller diameter than the
collar 16 and the bore of the drill stem so that
it can be lowered down the drill stem to its posi-
tion where it is connected to rod 2% by the mule
shoe. With 4 space surrounding the barrel 29
4t will then be possible for drilling fluid to be
circulated past the barrel and instrument to the
sub (4 from where it can pass on down to the
core drill in a manner already described.

The single shot survey instrument S shown
in Figures 3 and 4 is of known construction and
is shown by way of example only as one type of
survey instrument which can be associated with
the core taking apparatus and provide a strue-
ture whereby my improved method can he car-
yied -out. Other types of survey instruments can
-be employed, ;such as multiple shot instruments,
drift indicators, etc. Briefly described, this in-
-strument has & shell 54 made out of several sec-
tions of tubing joined tegether as shown. On
the lower end -of this shell is a cap 58 to which
is attached the -orienting leg 52 previously re-
ferred to. ‘The top of the shell has a cap 53 suit-
ably formed to provide a connection with the
shock absorber 51 already referred to.

In the lower part.of the shell is the angle unit
A of the instrument, in the central part is the
.camera unit C, .and in the upper part is the
time -control unit T. The angle unit has a com-~
pass 51 directly above which is suspended .a
plumb bob 58, the two being separated by a con-
cave-convex lens. Just above the lens and out
of the way of the plumb bob is a projection or
lug L carried by the shell 54. This lug projects
inwardly sufficiently so that it will show on
the picture to be taken. Below the compass is
a hollow cap 59 in-which is positioned & bhellows
60 providing an expansion chamber.

The -camera unit C above the angle unit in-
cludes the lamps 61 to provide illumination to
_make an exposure-on asmall disc 62 of sensitized
‘photographic paper positioned above the lamps.
When exposure takes place, the image of the
compass and the-plumb bob will be thrown upen
the-sensitized paper of the dise through the small
opening 65 having -2 lens 64 associated there-
with, as is well known in photography. When
the-disc. is-developed it will correspond to the-one
shown in Figure 7T, by way -of example. It will
be-noted:that-the compass is shown and also the
4mage ‘of the plumb bob. Cireles on the -disc

“4ndieate the mumber -of -degrees of inclination.
The disc %2 is arranged ‘to be ‘held ‘hetween -one
-end ‘of ‘a Steeve 65 -and ‘a -plate 56 suitably ab-

~ifaehed ‘to ‘the instruntent shell.
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i§ provided for the disc and this “eomprises o
spring pressed cup-shaped member 61 slidable
in the shell. A spring 68 normally biases this
member to a position where the loading slot 69
for the disc in the shell is covered. To open
the loading slot, the loading check is pressed
downwardly so as to bring a slot 70 in the cup-
shaped member 67 into alignment with the load-
ing slot. The loading check is reached for op-
eration through a suitable hole 12 in the instru-
ment shell 54. A source of electricity to illumi-
pate the lights is provided by batteries 13 mounted
in the shell above the eamera and below the time
control unit T. A conductor 14 leads from these
patteries to the lights and the circuit is com-
pleted by way of the shell.

The time control unit T comprises a watch
mechanism 15 and switch control mechanism 18
controlled by the watch mechanism. The switch
mechanism is electrically connected to the center
post of one battery by & contact element 11 and
to the shell by a conductor 78. The time of op-
eration of the watch mechanism controis the
elosing of the switch mechanism to complete the
electrical circuit to light the lamp. The setting
of the watech mechanism is accomplished by a
stem 19 and a dial 88 will give the indieation of
the time setting.

Operation

In taking a -core by the apparatus described
and obtaining recorded data with respect to the
said core by the survey instrument shown as a
single shot instrument for taking a picture of
plumb bob and compass, the lower end of the
drill pipe will be made up in the manner dis-
closed in Figures 1 and 2. 'The non-magnetic
collar 18 will be attached to the lower section of
the drill pipe and below it will be atéached the
sub 18, the -outer barrel 12, the core bit 13 and
211 the structure within the outer barrel, includ-
ing the corebarrel and the rod 29. The drill pipe
will then be run into the bore of the well to the
bottom thereof in the usual manner by attaching
drill pipe sections and lowering the pipe as each
section is-added. The drill pipe will then be ro-
tated in the usual manner to drill the core i8.
Any length of core can be drilleq, depending,
of :course, upon the length of the core barrel for
receiving the core. As the core is drilled it will
‘be Teceived in ‘the core barrel through the core
catcher 25, thereby expanding the split ring of
the core catcher, it being noted that the core
catcher is capable of moving upwardly slightly
with the .core until it abuts against the -end of
‘the lower section20 of the corebarrel. = After any
desired length of core has been cut, the turning
of the drill pipe will be stopped and -twisting
strain will then be taken off the entire length of
the drill pipe.

‘Before .other operations are now performed, it
is ‘preferable to ascertain that the Jower :end. of
‘the :core ‘which has been cut, and particularly
that portion -of the core from the -core catcher
+o.the earth’s strata -engaged by the core drill,
4s still integral with the strata. Of course, dur-
ing taking of the-core, some of the core may be-
.come -detached :or broken off, but this part -of
‘the -core “will ‘be in -the .core -barrel and-he con-
tinuously moved relatively up-the core barrel by
-additional -core which ‘is being cut. As long as
the:core:at the-core bit remains integral with the
strata at the bottom of the bore, thecore barrel
will have no rotation-with the-drill pipe and the
core bit sinee it has:already been noted that the

.core:barrel and:the rod 29:at the top.thereoi are
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mounted in the drill stem by means of the bear-
ings 34 so that the drill pipe can rotate around
the rod 29 and the core barrel.” To ascertain as
to whether the bottom of the core which has
been cut is still integral, the drill pipe is lifted
slightly.” When this is doné the bottom of the
outer barrel just above the core bit will pick up
the core barrel and by means of the core caicher
8 lifting force will be ‘applied to the core. A
driller will readily know whether the core I8 is
integral or not by the recorded weight of the drill
stem. When 2 lifting force is placed on the grill
pipe, there will be a yielding resistance present,
if the core is integral, due to the relatively strong
spring 31 between the top of the core barrel and
the drill pipe, When there is vielding resistance
it will clearly indicate that the core is integral.
I it has beent detected that the core is still
integrally attached, it can now be broken off
from the earth’s strata from which it has been
drilled. This will be accomplished by placing
additional lifting forece on the drill pipe without
any twisting forces being present, However, if
it is discovered that the core is not integrally
attached, then the drill pipe will be lowered and
again rotated so that additional core can be cut
by the rotation of the core bit. After sufficient
core has been cut so that it is known that a por-
tion of the core newly cut is in the core catcher,
twisting strain is again taken off the drill pipe
and the drill pipe again lifted to make a test as
to whether the core just cut is integrally attached
and, if so, the core can then be broken cff.
After the core has been broken off, the core
will retain its exact bearing position it had prior
to the breaking off since twistinig strain will be

off the dril] pipe and, therefore, no turning of '

the core about its axis will oecur to change its
bearing position. The eore is now known to be
in condition so that recorded data with respect
thereto ¢an be obtained and this will be accom-
plished by the use of & survey instrument, shown
by way of example in Figures 2, 3 and 4 as a single
shot survey instrument for taking a picture and
obtaining data with respect to the amouni of
inclination and direction of inclination of the
axis of the core. The survey instrument may be
lowered into the drill pipe, either by means of
the line 49 connected therewith by the over-shot
or it can be dropped in without a line. During
lowering of the instrument the stabilizer 47 will
act to keep the barrel containing the instrument
in proper position as it passes down the inside of
the drill pive. This stabilizer, in the event that
the barrel containing the instrument is dropped
into the well, will act as a brake. - It will not only
have s dragging action on the walls of the drill
pipe, but will also establish g frictional resistance
by its: movement through fluid which is in the
drill pipe, this fiuid beinz employed during cut-
ting of the core, as is well known practice:
Before the instrument is placed in its barrel
and the instrument and barrel prepared for tak-
ing a picture, the waich of the instrument will be
set so that the instrument will operate, that is,
take its picture at a particular time.  The time
setting of the instrument will be such as to give
sufficient time for lowering of the instrument to
the bottom of the well. The sef time of course
will vary accerding to the depth of the well hore
and also how much time is desired to elapss from
the time the instrument is in its proper position
at the bottom of the well and the time at which
the picture is taken. When the time setting of
the instrument is made, the instrument will also
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be charged with the undeveloped photographic
disc 62, this charging operation being accom-
plished in a manner already described. When
the set and charged instrument is placed in the
barrel 39, it-can only assume one predetermined
Dosition with respect to the barrel because of
the orienting legs 52 and 53.

When the barrel containing the instrument
reaches the bottom of the drill stem at the sub 14,
the apex 42 on the mule shoe attached to the
bottom of the instrument barrel and the inclined
surfaces on each side thereof leading to the slot
43 will insure that the mule shoe will cause the
barre] to assume a predetermined position with
respect to the rod 29 and the core barrel contain-
ing the cut core. As the mule shoe moves down
over the upper end of the rod 29 the instrument
barrel and the instrument will take the position
as determined by the pin 44 being received in
the slot 43.

With the instrument now in a predetermined
position with respect to the core barrel and the
‘core therein, the instrument will function to
take its picture whenever the set time has
elapsed. When the picture is taken there will
be a recording on the sensitized paper of the
disc which has circles thereon indicating degrees.
Recorded on the disec will be & picture of the
compass. showing the position of the needle in-
dicating magnetic north, also a picture of the
plumb bob and also a picture of the lug L.

After it is known that the instrument has op-
erated to take its picture, the instrument -can
be immediately removed from the bottom of the
drill pipe. If the instrument had been. run in
by a line, then to remove the instrument it will
be necessary to only pull up on the line. How-
ever, if the barrel containing the instrument
had been dropped into ‘the drill pipe without
the use of a line, then the barrel and its in-

strument is retrieved by dropping in a line hav-

ing the over-shot 50 thereon. This over-shot,
when it reaches the spear head 48, will slide
over the spear head and engage it so that the
instrument and its barrel can be pulled out of
the drill pipe. When the barrel containing the
instrument is at the surface, the instrument can
be removed from the barrel and the dise un-
loaded from the instrument and placed in a
suitable developing solution to develop the pic-
ture, as is well known practice. The developed
disc will then appear as shown in Pigure 7.. It
will have thereon the picture of the compass
and an image of the plumb bob indicated at P.
Also, a picture of the lug L will be taken to show
the relationship of the compass and the core
in the core barrel when the picture is taken.
The picture of lug L is indicated at L’ in Pig~
ure 7. The relationship of the Ilug L and the
core is predetermined since lug L is on the in-
strument, and the instrument is connected to
the core barrel in a single predetermined man-
ner by the mule shoe and rod 29. The position
of the core in the core barrel is known by mark~
ings or the scribe. :
After the barrel containing the instrument
has been removed from the drill pipe, the drill
pipe can be removed from the well bore. When ‘
the core barrel section is brought to the top
of the well and before the core is removed, the
core will be given a scoring or scratch which
will preferably be made in alignment with the
pin 44. Of course it is possible to mark the
core during the time it is cut by providing a
marker or scriber on the inside of the core
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catcher such as the one shown as X in Figure
1, as is well known practice. In place of a
scratch produced by a speeial marker, any
scratching can be used which is already: on &
core. The core catcher in the particular struc-
ture shown is & split ring and generally one of
the ends of the ring, or both ends, will produce
2 suitable scratch mark which can be used as
% reference point to know exactly what posi~
tion the core had in the core barrel. After the
core has been marked, or it is known that it is
already marked either by the core ring or seriber
X, it can be removed from the core barrel so
a5 to- be oriented, that is, placed in a position
it had in the earth’s strata from which it- was
cut. This orienting or reorienting of the core
can be accomplished by any suitable means, as
for example, by use of a core reader. The core
will be placed in this readerand since it is known
from the picture which has been developed that
the axis of the core has a certain degree of
inclination (shown by the image P of the plumb
Bvob), w certain direction (shown by the. com-~
pass picture with image P on the dise), and
also the relation of the compass. reading and
the core at the time the picture was taken
(shown by lug mark L’ on picture), no problem
is involved in orienting the-core. After the core
has been oriented it can then be ascertained
what the dip and strike is and the direction of
the dip of the strata from which the core has
been cut.

From the foregoing description of cutting the
core and obtaining recorded data with respect
thereto, it will be particularly noted that it is
not necessary to have the instruments in the
drill stem at any time during cutting of the
core. The instrument can be placed in the drill
pipe after the core has been cut, thus the in-
strument will not be subject to any pounding
or vibrations during any of the core cutting ob-
eration which might easily damage the deli-
cate parts of the instrument and thus make
the data obtained from its operation inaccu-
rate or unreliable.
instrument at the bottom of the drill pipe for
ounly a short period of time, there is little pos-
sibility of any excessive heat which is pres-
ent, particularly in deep wells, injuring or dam-~
aging the instrument and affecting its accuracy.

It is also to be particularly noted in employ-
ing the apparatus and method of cutting a core
and obtaining data with respect to the core and
the earth’s formation, that it is positively
known before any picture is taken that the core
which has been drilled is in the same position
which it had in the strata from which it was
cut. No data is recorded until it is ascertained
that the cut core is integral. In prior meth-
ods and apparatus for taking cores and obtain-
ing recorded data with respect thereto, and par-
ticularly those in which a long time setting of
the instrument is used and the instrument is
placed in the drill pipe prior to the drill stem

being placed in the well bore, or in which the -

instrument is attached to a retractible core
Bbarrel (both requiring that the instrument be
at the bottom of the bore during the entire
period of taking the core) it will not be known
with accuracy at the time of taking the pie-
ture that the core has the same bearings it had
in the strata from which it was drilled.. In
such prior methods of obtaining data with re-
spect to the core, the instrument will operate
when the set time has elapsed. There is no way

Furthermore, by having the &
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to: know with. certainty that. the core has: not
moved. out of its position at the. time the pie-
ture: is taken. Thus, if a core is being drilled
in. crumbling strata, the core may be. broken
up and consequently the picture taken is of no
value. and the whole process has to be repeat-
ed. This is all time consuming and increases
the cost of drilling the well. Of course, it
might be known that the core is broken off, but
there is no way to. stop the taking of the pic-
ture so- that additional time weuld be available
to drill additional core. All of these undesir-
able features of prior methods carried out by
other core taking apparatus are. eliminated by
applicant’s invention. With applicant’s inven-
tion any length of core up to a maximum of
say sixty or seventy feet can be taken, and
various pictures can be obtained at different
times during the taking of this core. For ex-
ample, if a sixty foot core were taken, a pic-
ture could be ohtained when the first part of
the core was. drilled; another picture could be
taken after the core was drilled twenty feet,
and another picture taken after the core had
been completely drilled. To take these pictures,
51l that needs to be done is take the torsional
strain off the drill pipe, check to ascertain if
the core is still integral and then take the pic-
ture. After each picture the instrument can
be removed from the drill stem, the disc taken
out, a new disc loaded and the instrument tim-
ing reset, then lowered into the well again when
it is desired to take the next picture. This pro-
cedure could not be done with any other appa~
ratus known to applicant. If a restractible core
parrel, together with a survey instrument were
employed, it would be necessary to remove the
core barrel, together with the instrument, each
time that a picture was taken.

In describing the steps involved in using the
apparatus to take a core and obtain record-
ed data with respect thereto, these steps have
peen indicated in their preferred order of se-
quence so that the instrument can be used after
the core is cut. Although it is desirable that
the instrument be run after the core has heen
cut, it might, in some instances, be best to lo-
cate the instrument before core cutting or dur-
ing cutting, notwithstanding the disadvantages
of having the instrument in position during
cutting. The structure described permits such
locating of the instrument when found desir-
able. When the instrument is placed before
cutting, sufficient time setting would have to be
allowed so that a long enough core could be
cut in order that this core could be picked up
by the core catcher. When the instrument is
put in after cutting part of the desired core,
then the time setting of the instrument should
take into account the time desired to finish
drilling the core. This particular way of carry-
ing out the method may be desirable when it
is necessary to disconnect the “kelly” to put in
the strument.

It is also not necessary that the core, which
has been cut, be broken off from the strata
before the instrument is placed in the drill pipe
and the picture is taken. It is, however, nec-
essary, before any picture be taken, to be posi-
tive that the core is integral and that torsional
strain is off the drill pipe at the time a picture
is made. When the apparatus is employed and
the method is carried out it will only be neces-
sary to obtain one picture as the data recorded
will be reliable if the instrument operates prop~
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erly. There will be no necessity for taking a
second picture to recheck a previously taken
picture as the bearings of the core will be known
to be accurate, due to the fact that the torsional
strain is off the drill pipe so as to cause no
change of the bearings of the core prior to tak-
ing the picture.

Use of core taking apparatus with drift
indicating instrument

In Figures 8, 9 and 10 there is shown appa-~
ratus whereby a different survey instrument can
be used to obtain recorded information with re-
spect to the core which has been cut and placed
in the core barrel. The instrument shown to be
employed is ‘a drift indicating instrument or
what is also known as a “bottom hole orientaticn
Instrument.” When such an instrument is used,
the only data which will be obtained will be the
inclination or drift of the hole. This instrument
will primarily be used only when the direction of
inclination of the well bore or core which is cut
is already known, or it is not desired to know
the direction of the ineclination.

In making up the drill pipe to use a drift indi-
cating instrument, it will not be necessary to
employ any non-magnetic collar such as the K-
Monel cellar 16 shown. in Figure 2. These non-
magnetic collars are not standard equipment and
must be rented. Therefore, if the information
desired can be obtained without the rental ex-
pense for one of these collars, it is seen that the
cost in obtaining the desired information will be
considerably less than would be if it were nec-
essary to employ such a collar.

The lower end of the drill pipe including the
outer barrel, the core barrel, the core bit and
the mounting of the core barrel in the outer bar-
rel for permitting the outer barrel to rotate rel-
atively to the core bit will all be the same as the
structure shown in Pigure 1. The sub 14, to
which the outer barrel 12 is attached, will also
be retained and this sub is shown in Figure 8.
The collar 16 of non-magnetic material will
be eliminated. The lower end of the drill pipe
Il will be directly connected with the sub (4.
The rod 29, which was used to mount the upper
end of the core barrel in the outer barrel 12,
will be replaced with a somewhat similar rod
29’ which will be arranged to extend into the
bore of the sub 4. The upper end of rod 29’ has
a threaded hole 81 for attaching a cup-shaped
member 82 having on its lower end a threaded
projection 83 for screwing into the threaded hole
81. The cup-shaped member is provided with
holes 84 so that circulation of fluid will be per-
mitted from the drill pipe into the holes 38 of
the sub and then down to the core bit in a man-
ner already described and shown in Figure 1.

The upper part of the cup-shaped member 82
is provided with two permanent magnets 85 and
&6 which are diametrically arranged in the wall
of the cup-shaped member to thereby provide
a magnetic field which is arranged to act on a
rotating disc of the drift indicator in a manner
which will become apparent. The cup-shaped
member, at the center of its bottom wall, is
formed with an upstanding prong 87, the purpose
of which will also hecome apparent.

The drift indicating instrument of known con-
strustion, shown by way of example, which is
to ke used with the made up drill pipe structure
shown in Pigure 8 is generally indicated by the
letter D and is shown in some detail in Figure 9.
The instrument is arranged to be enclosed within
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8 barrel 88. The upper end of this barrel is
closed by a plug 89 and connected in between
this plug and the instrument is a shock absorb-
ing spring 99. The plug 89, as shown in Fig-
ure 8, has attached thereto the stabilizer 8i.
The upper end of this stabilizer carries a spear-
head 92 to which can be connected 2 line 93 by
means of an overshot 94. The lower end of the
barrel carries a lead disc 95 for engagement with
the prong 87 projecting upwardly from the cup-
shaped member 82 having the diametrically posi-
tioned permanent magnets. The purpase of this
dise is tc give an indication that the barrel and
the instrument contained therein were in a
proper bosition at the time the instrument oper-
ated. It will be seen that when the barrel con-
taining the instrument is dropped down the drill
pipe, the hottora of the barrel and its lead disc
will engage the prong and since the lead is soft
metal, the prong will make an impression there-
in and when such impression is made it will be
known that the instrument contained in the
barrel has assumed a sufficiently low position in
the drill stem as to be in proper position with
respect to the permanent magnets. Thus, after
the instrument is withdrawn from the drill pipe,
there will be positive proof by the marking on
the lead disc that the instrument was in a proper
position at the time it operated.

The drift indicating instrument D, as shown
in Figure 9, has at its lower end a magnetic posi-
tion indicator M, an angle unit U directly above
said magnetic position indicator, a battery sec-
tion and a time control unit C. All of the units,
except the magnetic position indicator, are en-
closed within a shell 96 made up from various
sections.

The magnetic position indicator M comprises
a cylindrical member 91 having its upper end
threaded into the lower section of the shell 96.
In this cylindrical member is a magnetic rotor
88 having a shaft 89 freely journaled in the axis
of the cylindrical member by means of a jewel
bearing 183. A screw (0§ holds the rotor and
its shaft in positicn.” The lower end of the shaft
has point bearing on a member 102, yieldably
held in position by a plug 103 and an interposed
spring 184. The magnetic rotor carries a cylin-
drical portion {85 to form with the magnetic
rotor a cup into which a record disc 186, made
of sensitized photographic paper, can be posi-
tioned. This disc is so held in the cup that it
tan move relative to the cup.  This record dise
is shown in Figure 10 in a condgition after use
in the instrument. The dot ¢ thereon is the re-
corded data. 'The concentric lines are to indicate
degrees of inclination.

The angle unit U above the magnetic position
indicator comprises a piumb hob 87 suitably
mounted at its upper end by a universal connec-
tion 108 with the section 169 of the shell 95. Be-
cause of the universal connection of the plumb
bob, it will be free to swing in any direction.
The plumb bob alsoc earries at its lower end a
lens 119 and at its upper end at the universal
connection is a second lens 1{i. The section
168 above the plumb bob, to which ‘it is univer-
sally connected, carries a lamp 112 and this lamp
is arranged to be connected to one terminal of
the battery {13.

The time control unit at the upper end of the
shell is composed of a watch 114 and & switch
{15 arranged to be closed by the functioning of
the watch after a predetermined set time period
has elapsed. The details of the watch and the
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switch are not disclosed as they are well known
structures. It is to be noted, however, that one
terminal of the switch will be connected with
the shell §6 and the other terminal will be con-
nected with the rear end of the battery. Thus,
when the switch is closed, a circuit can be estab-
lished from the battery to the lamp and from
the lamp to the shell and back to the switch.
To set the watch for any desired time, a setting
stem 1186 is provided. The upper end of the shell
ahove the stem is closed by a cover ({7 and to
this cover will be connected the shock absorbing
spring 90 already referred to.

Operation of the apparatus using a drift indi-
cator survey instrument

When it is desired to use the drift indicating
instrument to obtain recorded data, which data
will only be the inclination of the axis of the
core which is being drilled in the strata, the drill
pipe will be made up with the sub {4 only therein
between the core harrel and the usual pipe sec-
tions of the drill pipe. The core barrel with rod
29’ and the member 82 connected thereto will
provide in the drill pipe the two diametrically
permanent magnets 85 and 86 which will always
have a single predetermined relation to the core
barrel. The core will be drilled to any desired
length by rotating the drill pipe and when the
desired amount of core has been drilled, torsional
strain will be taken off the drill pipe and the
drill pipe lifted to ascertain if the core is in-
tegral. If it is found to he integral, it may or
may not be broken off, as desired. Next the
barrel containing the drift indicating instrument
D will be lowered into the drill pipe by means
of the line 93 or dropped in without the line.
This is done after the instrument has been time
set and loaded. Regardless of how the instru-~
ment will be placed in the drill stem, it will
assume its lowermost position where the lead dise
on the bottom of the barrel will engage the prong
81 projecting upwardly into the cup-shaped
member &2 carrying the permanent magnets.
This will place the lower end of the instrument
so that the magnetic rotor of the magnetic posi~
tion indicator will be opposite the permanent
magnets 85 and 86. The magnetic rotor, being
free to rotate about its axis, will be pulied into
the azimuth of the two permanent magnets, thus
becoming properly positioned between them.
The time setting of the instrument is made so
that sufficient time will be allowed for the in-
strument to become placed in the drill pipe.
When the instrument is caused to operate by
minated and the rays therefrom will pass
through the two lenses {10 and ill and cause
the dot d (Figure 10) to be made on the sensi-~
tized disc. The position of this dot will indicate
on the disc the angle of the plumb bob since the
lenses are earried thereby. The disc with the
properly spaced concentric circles corresponding
to degrees will then provide the record for in-
clination.

After the instrument has been caused to oper-
ate, the barrel and the instrument contained
therein will be removed from the drill pipe. If
the instrument has been lowered by a line, all
that will need to be done is raise it by the line.
If the instrument has been dropped in, the line
¢an be run in and the overshot on the end thereof
connected with the spearhead to thereby connect
the barrel and the instrument therein with the
line so that it can be pulled out. After the in-
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strument has been pulled out, the drill pipe can
be removed section by section and the core re-
moved from the core barrel. Before removing
the core from the core barrel, a scratch line can
be placed on its surface, if a line is not already
present due to the use of a special scribing ele-
ment or produced by an end edge of the core
catcher. Any line on the core will have a definite
relationship with the rod 28’ and the permanent
magnets which are connected therewith by
means of the cup-shaped member 82.

After the barrel and instrument contained
therein are removed, the magnetic position indi-
cator M can be unscrewed and placed in a suit-
able surface reader, which reader will have a
pair of diametrically positioned permanent mag-
nets corresponding to those carried by the cup-
shaped member 82. This surface reader is a well
known apparatus. With the two magnets of the
reader, the sensitized disc will assume a position
identical with the position it had with respect
to the permanent magnets 83 and 8§ in the cup-
shaped member 82 when it was in the drill pipe
and the drift indicating mechanism was oper-
ated to produce the dot d on the sensitized disc.
The dot will indicate the low side of the hole or
the low side of the core. Because of any scribe
marked on the core, the relationship of the core
with respect to the permanent magnets will be
known and, consequently, it will be known from
this data the position of the core with respect
to the low side of the well bore at the time that
the picture was taken. With this data, the core
can be easily oriented since, as already noted,
the direction of inclination was known prior to
the cbtaining of data by the drift indicator. BY
orienting the core, the dip and strike of the
formation will then become known.

It will be noted that when the drift indicator is
used with the core taking structure including the
core barrel, there will be a known relationship
between the instrument and the core barrel at
the time the picture is taken. Since the perma-~
nent magnets which are connected to the core
barrel result in the disc carried by the magnetic
position indicator assuming a predetermined
position with respect to the permanent magnets
at the time that the picture is taken, it will then
be known what relationship there is between the
picture which is to be taken and the core. In
using the drift indicator it will not have to ke
placed in the bore of the well to record data until
after a core is drilled, in the same manner as in
using the single shot instrument S shown in Fig-
ures 1 and 2. Thus, the driit indicator instru-
ment will also not be subjected to vibrations and
pounding present during core cutting. Further,
it need not be in the well bore for any long period
of time so as to be adversely affected by heat
in the bottom of the well bore.

PFrom the foregoing description of the appa-
ratus and method of taking a core and obtain-
ing recording data with respect thereto, it is
seen that various types of survey instruments can
ke employed. Two are shown by way of example
and others can be used, Regardless of the type
of survey instrument it is not necessary to place
it in the well bore until after a core has been cut.
It can, however, be placed in the bore at an
earlier time. It eliminates any necessity of put-
ting it in the bore with the driil pipe and core
taking apparatus. Furthermore, regardliess of the
type of instrument employed, that is, one for
obtaining both the degree of inclination and the
direction of inclination of the core axis, or one
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obtaining degree of inclination only, the picture
which is to be taken will always have a single
predetermined position with respect to the core
and this core is always known to have the same
bearings at the time the picture was taken (due
to the fact the core was ascertained to be inte-
gral before the picture was taken) agsthe bearings
it had in the earth’s strata from which it was
cut. When the single shot instrument S is em-
ployed to obtain data, the instrument containing
the disc upon which the data is to be recorded
can have only one known position with respect
to the core barrel and the core therein.” This is
brought about by the use of the muie shoe
between the instrument barrel and the rod to
which the core barre] is non-rotatably connected,
and further the use of the orienting legs to posi-
tion the instrument in one position only in the
instrument barrel. . The relationship of the com-
pass and the core, when the picture is taken, is
known from the mark I’ of the orienting lug on
the picture. When the drift indicator is used,
the permanent magnets have s predetermined
position with respect to the core barrel, and thus
the disc upon which the data is to be recorded
assumes a predetermined position with respeect to
the permanent magnets and the core barrel at
the time the picture is taken. Because of this
relationship, when either instrument is caused
to operate to record data, the orienting of the
core after it is removed from the well bore can
be readily accomplished so that the dip and strike
and the direction of dip can be readily ascer-
tained. The method herein described, by way of
example, is carried out in taking cores from the
bottom of a bore. If desired, it can be employed
where side wall coring is to be done.

Being aware of the possibility of modifications
in the various structures disclosed as embodying
my invention and by means of which my im-
proved method can be carried out, and further
being aware that other types of instruments may
be employed besides those shown and which are
capable of obtaining the data desired, it is to be
understood that my invention is not to be limited
in any manner except in accordance with the
appended claims,

What is claimed is:

1. In a method of taking a core in an earth
hore being drilled and obtaining data with respect
thereto which comprises providing a drill pipe
with a core drill and a core receiving barrel at
its lower end with respect to which the drill pipe
and core bit are rotatable, hoth said bit and core
barrel being retractable only with the drill pipe,
cutting the core and allowing it to be received
in the core barrel, removing torsional strain from
the drill pipe, testing to insure that the drilled
core in the core barrel immediately above the
core bit is integral with strata which has not
been drilled and then placing s survey instrument
in the drill pipe above the core barrel and in a
position with respect to the core barrel and the
core therein that will be known and obtain there-
by recorded data as to the angle of inclination
of the axis of the core. :

2. In a method of taking a core in an earth
Lore being drilled and obtaining data with re-
spect thereto which comprises providing a drill
pipe with a core drill and a core receiving barrel
at its lower end with respect to which the drill
pipe and core bit are rotatable, both said bit and
core barrel being retractable only with the drill
pipe, cutting the core, continuously marking the
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same and allowing it to be received in the core
barrel, testing to insure that the drilled core in
the core barrel immediately above the core bit is
integral with strata which has not been drilled
and then placing a time controlled survey instru-
ment in the drill pipe above the core barrel in
such a position that the recording element there-
of will have 'a known relationship with respect to
the core barrel and the marked core therein to
obtain while the said core immediately above the
core bit remains integral recorded data as to the
angle of inclination of the axis of the core.

3. In a method of taking a core in an earth
bore and obtaining data with respect to the posi-
tion it had in the earth’s strata, said method
comprising cutting a core by suitable drill pipe
and drilling structure, marking the core as it is
being cut, testing by a manipulation of the drill
pipe to ascertain if there is a marked core inte-
gral with the earth’s strata, then obtaining, while
the marked integral core is unchanged as to its
bearings, recorded data indicating the inclination
of the axis of the core, said data being obtained
by the placing in the drill pipe at a point adja-
cent the core drilling structure a time controlled
survey instrument which will have its record
member in a known relationship with the marked
integral core material.

4. In a method of taking a core in an earth
bore and obtaining data with respect to the posi-
tion it had in the earth’s strata, said method
comprising cutting a core by suitable drill pipe
and drilling structure, marking the core as it is
being cut, testing by a manipulation of the drill
pipe to ascertain if there is a marked core inte-
gral with the earth’s strata, then obtaining, while
the marked integral core is unchanged as to its
bearings, recorded data from which the inclina-
tion of the axis of the core can be determined,
said data being obtainsd by the placing in the
drill pipe at a point adjacent the core drilling
structure a time controlled survey instrument
including a plumb bob, a camera and a record
member to be photographed, which record mem-
ber will have a known relationship with the
marked integral core material at the time the
survey instrument operates.

5. Apparatus for cutting a core from the bot-
tom of an earth bore, marking same on its side
in o continuous manner, and making a survey to
orient the core by placing a surveying instrument
in the bore after the core has been cut and it is
known to have its bottom integral with the earth’s
strata, said apparatus comprising a drill pipe
having coupled sections, a core bit attached to
and always rotatable with the lower end of the
pipe and constituting the only cutting bit for the
earth’s strata, a core receiving barrel mounied
within the pipe above the bit in a manner so the
pipe and bit can rotate relatively thereto to cut
a core, said bit and barrel being so mounted on
the lower part of the drill pipe as to be removable
from the bore only by removing the drill pipe in
sections, a survey instrument comprising a unit
separate from the core barrel and bit and free
to be placed in the drill pipe at a position closely
above the core barrel whenever desired after the
drill pipe is in the bore being drilled, means car-
ried by the barrel closely adjacent the drill bit
for marking on the core as it moves into the core
barrel the relative position the core had with
respect to the core barrel, means carried by the
barrel for grasping the cut core and testing its
integral condition with the strata by a raising of
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“the drill pipe and bit by a.mavement relative to
“the core barrel and then a subsequent movement
‘of said core barrel therewith, and ‘cooperating
means associated with the core barrel and the
~instrument and functioning only when the ‘in-
strument is placed in the drill stem and allowed
-{0.assume its position above the core barrel for
knowing with certainty the relative position he-
tween the instrument and the core barrel, said

instrument when in said last named position

having no connection with the drill pipe and
being capable. of being freely withdrawn from
“the bore without withdrawing the drill pipe, drill
‘bit or core barrel.

" 6. Apparatus for cutting a core from the kot- -

tom of an earth bore, marking same on.its side
in a continuous manner, and making a survey to
orient the core by placing a surveying instrument
in the bore after the core has been cut and it is
known to have its bottom still integral with the
earth’s strata, said apparatus comprising a sec-
tional drill pipe, a core hit attached to and always
rotatable with the lower end of the pipe and con-
stituting the only cutting bit for the earth’s

strata, a core receiving barrel mounted within -

the pipe above the bit in a manner so the pipe
and bit can rotate relatively thereto to cut a core,
said bit and barrel being so mounted on the lower
part of the drill pipe as to be removable from the
bore only by removing. the driil pipe in sections,
3, survey instrument comprising a. unit separate
from the core barrel-and bit and free to be placed
in the drill pipe at a position closely above the
core barrel whenever desired after the drill pipe

is in the bore being drilled, said survey instru--*

ment having g recording element and time con-
trolled means for making a record thereon of the
inclination of the bore axis where the core is to
be cut, means carried by the barrel closely ad-
jacent.the drill bit for scribing a mark on the
length of the core moving past the scribing means
into the core barrel and indicating the relative
position the core had with respect to the core
barrel, means carried by the barrel for grasping
the cut core and testing its integral condition
with the strata by a raising of the drill pipe and
bit by 2 movement relative to the core barrel and
then a subsequent movement of said core barrel
therewith, and means carried by the core barrel
and the instrument and functioning only when
the instrument is placed in the drill stem and al-
lowed to assume its position above the core barrel
for causing a known predetermined relation to
exist between the instrument’s recording element
and the core barrel, said instrument when in said
last named position having no connection with
the drill pipe and being capable of being freely
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- withdrawn -from.the bore without withdrawing

‘the drill pipe, drill bit or core barrel.

7. Apparatus for cutting a core.from. the bot-
tom of an earth bore, marking same on its side
in a continuous manner, and making a survey to
orient. the core by placing a surveying instrument

_in the bore after the core has been cut and it is

known to. have its bottom still integral with the
earth’s strata, said apparatus comprising a sec-
tional drill pipe, a core bit attached to and always

‘rotatable with the lower end of the pipe and con-

stituting the: only cutting bit for the earth’s

-strata, a- core.receiving barrel mounted within
_the pipe above the bit in a manner.so the pipe
.and bit-can rotate relatively thereto io cut a core,

said bit and barrel being so mounted on the lower
part of the drill pipe as to be removable from the
bore only by removing the drill pipe in sections,
a survey instrument comprising a unit separate
from the core barrel and bit and free to be placed
in the drill pipe at a position closely above the
core barrel whenever desired after the drill pipe
is in-the bore being drilled, said survey instru-
ment having & recording element means carried
by the barrel closely adjacent the drill bit for
seribing a mark on the length of the core moving
into the core barrel the relative position the core
had with respect to the core barrel, means car-
ried by the barrel for grasping the cut core-and
testing its integral condition with the strata by a
raising of the drill pipe and bit by a movement
relative to the core barrel and then a subsequent
movement of said core barrel therewith, and co-
operating magnetic. means including polarized
elements associated with the core barrel and the
instrument and functioning only when the in-
strument is placed in the drill stem and aliowed
t0 assume. its position above the core barrel for
placing the recording element of the instrument
in a predstermined position with respect to the
core barrel, said instrument when in said last
named position having no connection with the

_drill pipe and being capable of being freely with-

drawn from the bore without withdrawing. the
drill.pipe, drill bit or core barrel.

EDWARD F. BRADY.
References Cited in. the file of this patent
UNITED STATES PATENTS

Number Name _.Date
1,847,006 . Kalischer _________. Feb. 23, 1932
2,034,257 Hampton __ . Mar. 17, 1936
2,197,062 . Sweet et'al. ________ Apr. 16, 1540
2,254,698 Hansen _____________ Sept. 2, 1941
2,489,566 Engle o _________ Nov. 29, 1949




