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My invention relates to apparatus whereby
a core may be formed and removed from a
well in such a manner and by such means
that the core is oriented prior to its being
5 detached from the bottom of the well, and to
apparatus whereby the inclination to vertical
of the core may also be determined prior to
the core being detached from the bottom of
the well. My invention further resides in
10 certain features of comstruction and in sub-
combinations of the whole combination.
So that my invention may be understood
and the advantages appreciated, I will briefly

explain the pertinent part of the core-taking

15 grt. -

The proper exploitation of an oil field re-
quires that the direction of the underlying
earth structure be ascertained in order that
the location of the most prolific part of the

"1 oil sand may be located. Many oil bearing
.formations and layers are not horizontal, but
are inclined. If the inclination of the strata
can be determined, the geologist may draw
_ his conclusions as to the location of the larg-
=’ est amount of oil. As a rule, water accumu-
lates in the lower part of the oil bearing
structure and the oil in the upper part.
Therefore, if the direction of inclination be
ascertained, drilling may be performed at
the higher part of the oil bearing formation.
It is present practice during the drilling of
an oil-well to take from the well a sample
_core which will advise the geologist of the
strata formations; but in order to. ascertain
the direction of inclination it is necessary
to drill a plurality of wells and take sample
cores from them and to compare these cores.
This is because of the fact that at present
the core-taking art .does not have a device
which will orient the core and determine its
inclination to vertical prior to the detach-
ing of said core from the bottom of the well
in order that the geologist may, in making
.. his calculations, know the exact Pposition
* which the core occupied in the well, which
would, of course, inform him of the direc-
tion of inclination of the strata as well as the
nature of the strata.
- My invention consists of apparatus in
which the core is broken from the bottom of

o
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the well and oriented so that at the top of
the well it may be placed in a position corre-
sponding to the position which it occupied
in the well. The core then occupies its true
north and south position and the geologist 56
may draw his conclusion without reference
to_cores from adjacent wells. ‘
When the well 1s vertical, the core obtaine
by the above apparatus will be placed with its
axis on the vertical and accurate indications 60"
as to the direction of the inclination of the
strata will be given, but where the portion of
the hole from which the core is removed is at
an angle to the vertical, the core must be ar-
ranged during its examination by the geolo- 65
gist in a position corresponding to the one it
occupied in the well, or at least the amount
and direction of inclination should be known
so that they may be considered during the
making of calculations. T
My invention provides an apparatus in
which the amount of inclination and the di-
rection of inclination are indicated and the
orientation of the core is accomplished, which
enables the core to be placed in a position at
the surface of the ground which exactly cor- -
responds to the position it occupied in the
well. , ’
"A broad concept of my invention resides
in a device for determining the inclination 80
of the core prior to its detachment from the
bottom of the well. This broad concept pro-
vides a core-removing means which may be
disposed in a given position relative to the
core which has been formed at the bottom of 85
the well. The core-removing means prefer-
ably has a core-receiving chamber for ac-
commodating the core. Associated with the
core-removing means is a core-gripping
means which is operable to grip the core to
render it immovable relative to the core-re-
moving means. Operable in connection with
these elements is an inclination-determining
means for determining the inclination of the
core-removing means. : 9
A further-broad and very important con-
cept of my present invention resides in a de-
vice for obtaining a core from a well in such
a manner that the amount of inclination of
the core and the direction of inclination of !0°
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the core may be known. When such informa-
tion is obtained with the core, a geologist may
arrange the core in the same position in his
laboratory as the core occupied in the well.

He may set the core on its proper inclination "

and proper direction of inclination. This
will ¢énable him to know exactly the position
of the lower strata and will enable him to
calculate where the oil dome or anticline is
located.

This portion of my invention is preferably
embodied in apparatus whereby the core may
be obtained and its amount of inclination and
direction of inclination recorded and then
moved to the surface of the ground where the
recorded amount of inclination and recorded
direction of inclination may be utilized to
place the core in position at the surface of
the ground which corresponds with the posi-
tion which it occupied in the well.

My invention further provides an operat-
ing means whereby the inclination-indicating
means and the orienting means, that is, the
direction of inclination-indicating means,
may be operated at the will of the operator.
This portion of my invention is embodied in
an arrangement whercby an operating means
may be lowered throtgh the drill pipe and
cause an operation of the indicating or re-
cording means at the bottom of the hole.. My
invention may take various forms. The in-
clination-indicating means or the direction-
indicating means, both of which constitute
a position-indicating means, may both be lo-
cated in the core barrel and may be operated
by dropping a body into the drill pipe or
other pipe by, which the core barrel is sup-

. ported, or may be operated by other means,

such as an increase In pressure, or by some
means in the exterior of the drill pipe. On
the other hand, one or both of these position-
indicating means may be on the opcrating
member which is dropped through the drill
pipe, and the other position-indicating means
may be positioned adjacent tothe core barrel.

I attach considerable importance to the
specific arrangement of the elements of my
device, which makes for simplicity of con-
struction and positiveness of operation. I
provide a combination in which the core-
forming operation may be performed until
a sufficient core has been made. Then by a
single operation the core is engaged to ren-
der it immovable in the device and the orient-
ing and inclination-determining means is
caused to orient the core.

As a preferred form of this part of my in-
veniion, I provide an operating means which
may be lowered into the pipe or other sup-
port means for the device, which operating
means will operate the core-engaging means
and the orienting and inclination-determin-
ing means when 1t reaches the device.

My invention provides one form of device

5 in which the orienting means is dropped into
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the device after the core is formed. The value
of this design is in the saving of the orient-
‘ing and inclination-determining means from
drilling vibrations. ‘

A portion of my invention may be used
separately as an orienting and inclination
recording device. This part of my invention
provides’ a device which may be dropped
through the drill pipe to the lower end there-
of just prior to the removal of the drill pipe.
At the lower end of the drill pipe the device

will operate to record the direction of in-

clination and the amount of inclination from
vertical of the well.

I will now describe in detail the important
forms of my invention and during my de-
seription thereof the important features and
the advantages will be pointed out. v

Referring to the drawings, in which I il-
lustrate my invention:

Fig. 1is'an elevational sectional view show-
ing a form of my invention which is adapted
to engage and orient a core and raise 1t to
the surface of the ground. .

Figs. 2, 8 and 4 are cross sectional views
taken on the corresponding lines of Fig. 1.

Fig. 5 is an elevational sectional view
through the form of my invention, which is a
core drill incorporating the features of grip-
ping and orienting the core and removing it
to the surface of the ground.

Fig. 6 is a cross section taken on the line
6—6 of Fig. 5.

Fig. 7 is an elevational view showing a
form of my invention in which the core drill,
in addition to performing the function of
gripping the core for raising it to the sur-
face of the ground and for orienting the core,
also indicates the amount of inclination of
the core while it is still attached to the bot-
tom of the well.

~ Fig. 8 is a vertical cross sectional view il-
" Justrating a form of my invention incorporat-
ing all of the features of the form of my in-
vention shown in Fig. 7. In this form shown
in Fig. 8, however, the orienting means is
carried by the operating means of the inven-
tion. :
Figs. 9 and 10 are cross sectional ‘views
taken on the corresponding lines of Fig. 8.

Fig. 11 is an elevational view, partly in
section, of the operating member and illus-
trates the manner in which the operating
member, as well as the inclination indicating
means, is graduated. '

Referring particularly to Figs. 1 to 4, in-
clusive, the numeral 20 represents a body
having a threaded pin 21 at the upper end
thereof, whereby it is attached to a support-
ing means such as a pipe 22, this pipe 22 ex-
tending upward from the device to' the sur-
face of the ground. The body 20 has an open-
ing 28 for receiving a slidable member 24.
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vided with a core-engaging means which is

in the form of a plurality of depending fin-
gers 26 provided with internal serrations 27
which are positioned to grip a core 28 which
has been extended into the core-receiving re-
cess 25. In Fig. 1, the parts are shown in
non-engaging position and may be brought
into engaging position by depressing the body
20 relative to the slidable member 24. It
will be noted that the slidable member 24
is resting on the bottom of the well, and fur-
ther downward movement thereof is im-
possible. The lower end of the body 20 has
internal tapered faces 80 adapted to engage

‘external tapered faces 31 of the fingers. The

engagement of the faces 30 and 81 prevents
further downward movement of the body 20
without an inwardly yielding of the fingers
26. When the fingers are forced inward, the
serrations 27 are caused to engage the core
28 and to lock it so that it is immovable with
respect to the slidable member 24.

In order to prevent the body 20 from mov-
ing upward relative to the slidable member
24, a latch means in the form of dogs 32 and
teeth 83 is provided respactively on the body
20 and slidable member 24. The dogs 32
are held in engagement with the teeth 33 by
leaf springs 34 or other suitable means.
preventing the body 20 from moving upward
relative to tlie slidable member 24, there is
no danger of the core being released after it
has once been engaged by the core-engaging
means. ,

In order to accomplish an orientation of
the core 28, I provide a compass chamber 35
in the upper part of the slidable member 24
which accommodates a compass, or other ori-
enting means. The numeral 36 represents a
casing which is closed by a transparent plate
87, these parts being locked in place by a nut
38. The casing 36 and plate 37 rotatably
support a compass needle 39. Directly below
the outer ends of the compass nz2edle 39 is an
annular wall 40. Above the compass needle
39 and in alignment with the annular wall 40
is a ring pertion 42 of an arresting means of
my invention. Extending upward from the

‘ring portion 42 is an arm 44, the upper end

of which is engaged by a coil spring 45 which
resiliently retains the arresting means in in-
operative or non-arresting position. Carried
by the body 20 is a plunger 46 which is held
i% a downward position by means of a spring
47. o ‘

When the body 20 is moved downward rel-
ative to the slidable member 24, the lower end
of the plunger 46 comes into engagement with
the upper end of the arresting means and
moves it downward until the ring portion 42
of the arresting means clamps the compass
needle 39 against the annular wall 40. This
arresting action occurs at the same time that
the core is engaged. The compass needle 89
is rigidly clamped in a position in which it

By
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indicates magnetic north and thus indicates
which plane in the core 28 is north and south
prior to the time that the core is broken from
the bottom of the well.

The next operation is to lift upward on the
device by means of the supporting means, with
the result that the cors 28 is broken from the
formation. The device is raised to the sur-
face of the ground with the parts locked in
inoperative position by the latching means
associated with the body 20 and the slidable
member 24. The next operation is to prop-
erly mark the core 28 so that after it is re-
moved from the device the north-south plane

- will be known. Due to the fact that the up-

per part of the body 20 is provided with open-
ings 50, the direction of the needle 39 may
be determined and a suitable indicating mark
corresponding therewith may be placed on
the core.

This form of the invention illustrates the
rudiments of my invention and performs the
two operations of gripping the core before it
is severed from the bottom of the well and
orienting it by an orienting means, the indi-
cation of which is observed and will inform
the operator of the plane which is north-
south through the core prior to its being
broken from the bottom of the well.” The de-
vice may be used separately from the core
barrel and is lowered into the well for op-
eration after the core lias been formed and
after the core barrsl has been removed. .

The apparatus just déscribed in detail per-
forms the broad concept of my invention.
From the foregoing description of the con-
struction and operation of this form of the
invention it will be noted that the apparatus
which includes the core-removing means is
lowered into the position shown in Fig. 1, and

-therefore is disposed so as to occupy a given

position with relation to the core 28. The
orienting means is then operated by lowering
the drill pipe, and the core-removing meansis
therefore oriented. -The core is then broken
from the bottom of the well and raised from
the well.

ping the core prior to the actuation or simul-

‘taneously with the actuation of the orienting

means. This is accomplished by forcing the
jaws or fingers 26 inwardly so as to rigidly
grip the core and rigidly secure it to the core-
removing means.

In Figs. 5 and 6, I illustrate a form of my
invention which is incorporated in a core
drill. Referring to these figures, the numeral
60 represents a tubular body having at its
lower end cutter wings 61 and annularly ar-
ranged teeth 62, which surround the lower
end of a core receiving opening 63. The parts
60 to 63 inclusive, may constitute the core-
forming means of my invention. Placed
within the tubular body 60 is a core-receiving
member 64 which provides a core-receiving

i
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. One of the operations which is -
performed by the apparatus is that of grip-
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cavity 65 into which the core 28 is projected
as it 1s formed by the operation of the core-
forming means. The lower end of the core-
receiving member 64 is provided with a plu-
rality of 'annularly arranged, depending
fingers 66 having inner serrations 67 which
are provided for the purpose of gripping the
core. The depending fingers 66 constitute the
core-engaging means of this form of my in-
vention. The core-engaging means is moved
inward into core-engaging position by virtue
of a downward movement of the core-receiv-
ing member G4 relative to the core-forming
means.  When this action occurs, the core-
engaging fingers move downward towards
the small end of the core-receiving opening
63, which is tapered, as shown, being sur-
rounded by a conical face 69. The fingers
66 are provided with outer tapered faces
which ride downward along the conical face
69, with the result that the fingers 66 are
moved inward into the core-engaging posi-
tion.

A head structure 73 is secured to the upper
end of the core-receiving member 64 and in-
cludes a lower part 74 and an upper part 75
threadedly secured together at 76. The head

portion 73 is held in a centralized position in:

the tubular body 60 and a seal is formed
therearound by means of a packing ring 78.
The lower end of the core-receiving member
64 is centralized by means of a lower pack-
ing ring 79. During the operation of the
core-forming means, a rotary mud or wash-
ing fluid is pumped downward through the
supporting means and passes through the cen-
tral passage 80 and lateral passages 81 of the
upper part 75 of the head structure 78 and
into the interior of the tubular body 60
around the core-receiving member 64. This

. fluid then passes through small passages 82,

45

50

66

60

being directed thereby against the cutter
wings 61 for washing the cuttings away -and
removing them to the surface of the ground.
* The lower part 74 is provided with a com-
pass chamber 84, which rotatably supports
the compass needle 85. Below the compass
needle 85 is an annular wall 86, and above
the compass needle 85 is a ring portion 87 of
an arresting means of the invention. Ex-
tending upwardly from the ring portion 87
is an arm 88, the upper end of which has an
engageable part 89, below which is a’spring
90 for retaining the arresting means in in-
operative or non-arresting position.

The form now being described includes an
operating member 92 having a valve 93
adapted to be dropped through the support-
ing means so that it may engage a valve seat
94 provided at the upper end of the head
structure 73. Depending from the valve 93
is a stem 95 which carries a plunger 96, which
is resiliently retained in the position shown
in Fig. 5 by means of a spring 97.

When the operating means is . dropped

1,859,949

through the supporting means so that the
valve 93 rests on the valve seat 94, two oper-
ations are performed. ,

In the first place, the centralized opening
or passage 80 is closed, so that a fluid pres-
sure will be built up in the supporting means
and in the upper part of the tubular body 60.

70

This increase in pressure causes the parts -

within the tubular -body 60 to move down-
ward relative thereto. When this downward
movement oceurs, the fingers 66 are moved
inward into core-engaging position, at which
time the core formed by the core-forming
means will be rigidly engaged. In order to
provide for a small circulation of fluid, the
valve 93 is provided with small passages 99.
The second operation which is performed
is that of operating the orienting means or
compass. This is accomplished by the en-
gaging of the lower end of the plunger 96
with the engageable part 89 of the arresting
means. The arresting means is depressed and

that it clamps the compass needle 85 against
the annular wall 86. This locks the compass
needle relative to the core-receiving member
and since the core is rigidly gripped by the

75

80

85

- the ring portion 87 is moved downward so -

90

core-engaging means, the compass needle is .

also locked relative to the core so that it in-
dicates the north-south plane of the core.

After the parts have been thus operated, .
they arve raised to the surface of the ground
and the structure enclosed by the tubular
body 60 is removed, care being taken not to
disturb the position of the operating means,
nor the position of the core within the core-
receiving member. As illustrated in Fig.
6, the chamber 84 is provided with glass
walls 100, which provide windows in order
that the position of the compass needle 85
may be observed. The position of the com-
pass needle is then observed and the corre-
sponding line is marked on the core, which
will indicate the north-south plane of the
core prior to the time that it was detached
from the bottom of the well.

In Fig. 7, the construction may be identi-
cal to that shown in Figs. 5 and 6 and de-
scribed-in conmection therewith, with the ex-
ception of the upper part 75 of the head
structure 73 and the operating member 92.
The construction of these parts will now be
described.

The upper part 75 is provided with a rel-
atively large central passage 105 which cor-
responds to passage 80 shown in Fig. 5, and
has a plurality of radial passages 106 which
correspond-to the radial passages 81 shown
in Fig. 5.

rounded nose 108 which is adapted to engage
the  engageable part 89 of the arresting
means. Threadedly secured at 110 is an up-
per part or stem 111, which may be provided
with a centralizing means similar to that

100

105

110

120

The operating means 92 is pro- _
vided in the form of a body 107 having a !
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shown in the form of the invention shown in
Fig. 8, which will be presently described.

Contained in a cavity 114 of the body 107 is.

an inclination-indicating means in the form

of an acid bottle 115, which is suitably sup-.

ported by rubber cushions 116. :

Carried by the body 107 is a resilient cen-
tralizing sleeve 118, which is preferably
made of rubber and which is preferably pro-
vided with longitudinal channels 119. The
outer diameter of this centralizing member
118 is such that it is a tight fit with the wall
forming the centralizing passage 105.

After the device has been operated to
form the core, the operating means is placed
in the upper end of the supporting means
and allowed to gravitate through the fluid
The lower end of the
operating means enters the opening 105 and
may move downward therein to approxi-
mately the position shown in Fig. 7. Due
to the close fit between the centralizing mem-
ber and the walls of the centralizing passage
105, there is sufficient friction to prevent the
operating means from moving downward
far enough to forcibly engage the arresting'
means which might result in injury thereto,
or in injury to the orienting means. The
presence of the operating means in the cen-
tralizing passage 105 causes a fluid pressure
to be built up in the tubular body 60, this
pressure causing two things to occur. In
the first place, the head structure and the
core-receiving member 64 are moved down-
ward in order to operate the core-engaging
means as described in connection with
Figs. 5 and 6. This causes the core to
be rigidly engaged so that it will be immov-
able with respect to the core-receiving mem-
ber. As the pressure builds up it will
force the operating means downward in
the centralizing passage 105 until the nose
108 engages the engageable part 98 of the
arresting means. The arresting means is
then forced downward in order to clamp
the compass needle 85 against the annular
wall 86, thus rendering it immovable rela-
tive to the core-receiving member 64 and the

_ core, which is retained therein.

b5
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‘When the operating means is in its final
position, it is supported so that its axis is
parallel to the axis of the device and con-
centric to the axis of the core. - The acid
bottle 115 is filled with an etching acid 120
such as hydrofluoric acid, the level of which
will assume a.horizontal position and etch a
horizontal line in the wall of the acid bottle
115. The parts are allowed to remain quiet
until a certain period of time has lapsed
Whicél will permit the etching fluid to spend
itself,

The parts are then removed to the surface
of the ground and the inner assembly is re-
moved from the tubular body 60. The core
is then marked to indicate “its north-south

5

plane, as explained in connection with the de-
vice shown 1n Figs. 5 and 6.

It is further necessary in this form of the

invention to indicate the north-south plane
of the acid bottle 115. This may be accom-
plished in any suitable manner such, for ex-
ample, as providing graduations 122 on the
operating means and graduations 123 on the

acid bottle. When the acid bottle is placed”

in the operating means, zero graduation on
the acid bottle is aligned with the zero gradu-
ation on the operating means. Before re-

" moving the operating means from the cen-

tral passage 105, the graduations in align-
ment with the north end of the compass are
observed. After the acid bottle has been re-
moved from the operating means and after
the core has been removed from the core-
receiving member 64, the graduations corre-
sponding to the north end of the compass
needle 85 are placed in alignment with the
north end of the line representing the north-
south plane of the core. The core and the
acid bottle are placed concentric and the core
is then so placed that the line etched in the
acid ‘bottle is horizontal. This will cause
the core to occupy the same position of in-
clination which it occupied in the well, By
arranging the north-south plane parallel to
the magnetic north-south, the core will be in
its proper oriented position. -

The form of my invention illustrated in

‘Figs. 8 to 11, inclusive, differs from the

form shown in Fig. 7 by the orienting means
being carried in the operating means 92. In
this form now being described the head struc-
ture 73 may be made a single part 130, which
is secured at 181 to the upper end of the
core-receiving member 64. The part 130 pro-
vides the central passage 105, and the radial
passages 106, which correspond to those pas-
sages shown in Fig. 7. The body 107 of
the operating means 92 has a lower compass
chamber 182, and the lower end is threaded
so that a removable nose 133 may be remov-
ably attached thereto. Rotatably supported
in the pocket 132 is a compass needle 135
above which is an annular wall 136. Below
the compass needle 135 and the annular wall
186 is a ring portion 138 of an arresting
means of theinvention. An arm 139 extends
downward from the ring portion 138 through
the nose 133 and projects from the lower end
thereof, the lower projecting end being pro-
vided with an engageable portion 140.

The wall surrounding the pocket 132 is pro-

‘vidéd with openings in which transparent

members 142 are placed in order to provide
windows through which the position of the
compass needle 135 may be observed. Gradu-

ations similar to 122 are placed on the win-.

dows 142 .and will be referred to by the
numeral 144. As pointed out with regard.to
the form shown in Fig. 7, the graduations
123 on the acid bottle 115 and the graduations
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144 are arranged so that the zero marks are
in alignment. '

The upper end of the stem 111 is provided
with an upper guide means 146 having wings
147 which provide fluid passages and provide
centralizing faces 148. Carried by the upper

part of the tubular body 60 is a guide sleeve -

150 having a cylindrical face 151 engageable
by the face 148 when the apparatus is in the
position shown in Fig. 8. This upper guide
means cooperates with the lower guide means,
comprising the ring 118 and the cylindrical
wall forming the central passage 105, to hold
the operating means concentric to the axis
of the core 28.

In this form of the invention the opera-
tion closely resembles that of the form shown
in Fig. 7. The device is operated so that the
core-forming means forms the core 28 which
extends upward into the core-receiving mem-
ber 64. Whenasufficient core has been formed,
drilling operations are ceased. The acid bot-
tle is then filled with acid and placed within
the cavity 114 of the operating means with
the zero mark thereof in alignment with the
zero mark of the graduations 144 and the
operating means is introduced into the up-
per end of the supporting means and per-
mitted to gravitate to the lower end of the
well.  The operating means will enter the
central passage 105 a distance depending
upon the rate at which it is travelling down-
ward through the well. The friction between

the rubber sleeve 118 and the wall of the

central passage 105 is, however, sufficient to
prevent the operating means from dropping
downward to the extent that the engageable
portion 140 of the arresting means will forci-
bly strike the wall 152 of the part 130.

When the operating means is in the posi-
tion shown in Fig. 8, the central passage 105 is
obstructed and a fluid pressure will be built
up behind the operating means which will
cause it to move downward in the central
passage 105 so that the engageable portion 140
will engage the wall 152, and there will at this
time be a relative movement between the ar-
resting means and the other parts of the oper-
ating means. The ring portion 138 will en-
gage the compass needle 135 and clamp it
against the annular wall 136.

Further action which takes place is that the
fluid pressure built up will cause the entire
structure supported within the tubular body

60 to move downward so that the core-engag-

ing means will be caused to move inward and
engage the core 28 so that it will be immovable
with respect to the core-receiving member 64.

The parts are allowed to remain in this
position until the acid 120 has etched a level
mark on the wall of the acid bottle 115. The
parts are then removed to the surface of the
ground and the structure within the tubular
body 60 is removed therefrom. The position
of the compass needle 135 is observed and the
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core 28 is provided with a mark which indi-
cates the north-south plane of the core. It

is also observed which graduation the north

end of the compass needle 135 is pointed to.
The operating means may then be removed

and dismantled so that the acid bottle can be .

removed and emptied. The core may
then be put in a suitable supporting de-
vice with the mark placed thercon extend-
ing north and south. The acid bottle muy
then be placed concentric with the core and
the graduation corresponding to the gradua-

.tion to which the compass needle 135 previ-

ously pointed is turned to the north. The
core and acid bottle are then tilted so that the
level line etched in the bottle by the acid is in
a horizontal plane. The core then occupies
its true oriented position and its true angle
of inclination.

The detailed description of my invention
just completed is intended to disclose the es-
sence of my invention and the details of con-
struction to the extent of development at the
present time. It is recognized that various
changes will undoubtedly be made and I
therefore emphasize that this description is

-primarily for the purpose of advising those

skilled in the art of my invention, and it
should not be construed as intending to limit
e to the forms shown herein.

I fully realize that the different clements
shown and described may be replaced by
others of equal suitableness in the apparatus,
and for this reason I stress that I intend the
terms used in the claims to mean not only
the particular element herein which is re-
ferred to by the term used, but also to its
equivalents. As an illustration, the diree-
tion-indicating means illustrated is a mag-
netic compass but an equivalent of the mag-
netic compass, such as a gyroscope, is intended
to be included within the meaning of the ex-
pression “direction-indicating means”. The
acid bottle employed in the forms of the in-
vention shown is one form of direction-in-
dicating means, but this latter expression in-
cludes any of the equivalent indicating means
such as photographic or pendulum means.
The term “position-indicating means” is used
in the claims to mean either the inclination-
indicating means or the orienting means.
Broadly speaking, both of these means are
position-indicating means, and in the ar-
rangement of the parts in my invention the
positions of these various indicating means
may be changed without departing from the
spirit and scope of the invention. Attention
is called to the fact that in Figs. 5 and 7 the
compass or orienting means is at all times
adjacent to the core barrel, while'in Fig. & the
compass is carried by the operating member
which is lowered through the drill pipe.
When the term “position-indicating means” is
used broadly, it is intended to cover either
the compass or the acid bottle or its equiva-
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lent, and in this manner I am enabled to
broadly define my invention. The term
“operating means” is used to refer to the part
which is dropped along the drill pipe or sup-
5 porting means whereby the position-indicat-

Ing means may be operated. »
My invention may be used in its entirety, or
various of the elements of the device may be
used apart from the whole apparatus, and 1
do not, therefore, wish my invention to be
construed as being limited to the entire com-
bination. To illustrate my meaning, I will
refer. to various combinations less than the
invention in its entirety which may be bene-
ficially employed. The core may be formed
by a special core cutter and left protruding
upward from the bottom of the well.” In this
event only the core grippér and the direction-
_~ indicating meanssuch as shown in Fig. 1 need
20 be used, or operations including gripping
the core, determining the directional position
of the core, and breaking the core from the
formation. This apparatus may be used
-with or_without the inclination-indicating
25 means, depending on whether or not.it is
necessary to determine the inclination of the
‘well. In some cases where there are avail-
-able core samples of surrounding' wells, it
may not be necessary to use the orienting
means and in such-instance the core-gripping
means and the inclination means may be used

_ without the other elements. ' '
Although the different parts of my inven-
tion may be used separately, it should be dis-
tinetly understood that the different elements
constitute a meritorious- combination and
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_are used in preference to using the different’

parts of the invéntion. I now have particu-
lar reference to the combination which pro-
vides for the indicating or recording of the
inclination and direction of inclination of the
core-removing means or core barrel. When
both of -these position-indicating means are
used the exact position of the core will be in-
dicated, and the geologist may place the core
in a position at the surface’ of the ground
which exactly corresponds with the ‘position
of the core in the bottom of the well.” If the
inclination means were used and the orient-
ing means or the means for determining the

40
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_ direction of inclination’ were not used, then

the geologist ‘would know ,,th!e inclination of
the core but would not kné# in which direc-
tion it was inclined. Therefore, the geol-
5 ogist will not know in which direction the

- strata is inclined or in which direction from

the well the vil.dome or anticline is located.

It will therefore he seen that without the
orienting means, the inclination-indicating
G0 means which gives the amount of inclination

is not very helpful.~ On the other -hand, if-

the orienting means or compass is used with-
out the acid bottle or inclination-indicating

means, the geologist will know how to erient-
@5 the core and will kr.ow what rotational pogi=

- the support means for the core barrel.

rection. of inclination of the

7

tion to place it in, but he will not know

whether the core is vertical or inclined, and

if it is inclined he will not known the amount -

of inclination nor the direction of inclina-
tion. In order to obtain a complete record,
it is iu my opinion necessary not only to ob-
tain the core, but to simultaneously record or
determine the amount of inclination of the
core and at the same time the direction.of in-
clination of the core.

I desire to again emphasize the importance
of the operating means which I provide,
which operating means may be employed in-
dependently of other features of thg inven-
tion. For example, the operating means
need not at all times be employed to operate
the core-gripping means of the invention.
In fact, in some instances the core barrel may
bé provided with other types of core-grip-
ping means. The manner of operating the
position-indicating means, however, is quite
important and permits the acid bottle or
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other. inclination-indicating means and the -

‘compass or other orienting means-to be op-

erated at the will of the operator.. This is
accomplished by lowering a member along

form of the invention shown in Fig. 5, the
operating means is nothing more than a body
which is allowed to drop through the drill
pipe and.as a means for causing the compass
to operate. In Figs. 7 and .8 the means is
provided with an zcid bottle in one instance

“and an acid bottle and 3 compass in thé other

instance showing that the operating means
may, carry the position-indicating means if
desired. :

As a further illustration, the ‘device in-

cludes the inclination-indicating  means and
the direction-indicating means, and these
parts may be employed without the core-
forming and core-engaging means for the
purpose of determining the amotﬁxt and di-
ell.

T define. my invention in the following
claims and intend ‘that the claims be con-

Inthe
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strued with due regard to the foregoing state- .

ments of the scope of my invention. .

I claim as my invention : T

1. In apparatus of the class described, the
combination of: core-erigaging means; ori-
enting means; and commion operating means
for operating said core-engaging means and
said orienting means. .~ ,

2. In apparatus of the class described! the

116
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combination of: core-engaging means adapt- -

ed to engage a core and break it from the bot-

tom of a well; means for causing the opera-

tion of said core-engaging means, means for

elevating said corg and core engaging means,

125 -

and orienting means adapted to orient said -

core before it is broken from the bottom of
"the well. & - :

8. In apparatus of the
combination: of: core-forming means .for

class described, the"

130
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forming a core; core-engaging means oper-
able to engage said core and to hold same
non-rotatable; orienting means operable to
orient said core; and common operating

5 means for operating said core-engaging
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means and said-orienting means.

4. In apparatus of the class described, the-
combination of: core-forming means for
forming a core; core-engaging means for
engaging said - core; direction-indicating
means; means for operating said core-engag-
ing means; means for elevating the core and
means for locking said direction-indicating
means. , ' .

5. In apparatus of the class ‘described
adapted to be dropped through a removable
pipe situated in a well, the combination of:
inclination-indicating means ; direction-indi-
cating means simultaneously operable there-
with and cooperative means adapted to coact
with the interior of said pipe for disposing
said apparatus in a predetermined position
within said pipe. - : o

6. In apparatus of the class described, the
combination of: core-forming means for
forming a core; core-engaging means for
engaging said core; orienting means for ori-
enting said core; a supporting means for
said core-forming means; and operating
means adapted to be lowered along said sup-
porting means fo operate said core-engaging
means and said orienting means.

7. In apparatus of the class described, the
combination of: core-forming means for
forming a core; core-engaging means for en-
'gaging said core; orienting means for ori-
enting said core; a supporting means for
said core-forming means; and operating
‘means adapted to be lowered along said sup-
porting means to operate said core-engaging
means and said orienting means, said orient-
ing means being '‘carried by sald operating
means. -

8. In apparatus of the class described, the
combination of: core-forming ‘means for
forming a core; core-engaging means for
-engaging said core; orienting means for ori-
enting said core; a supporting means for
said core-forming means; operating means
adapted to be lowered along said supporting
mearis to operate said core-engaging means
“and said orienting means; and an inclination-
indicating means carried by said operating
means. ‘ .

9. In apparatus of the class described, the
combination of: core-forming means for
forming a core; core-engaging means for
engaging said core; orienting means for ori-
enting said core; a supporting means for
said core-forming means; operating means
adapted to be Towered along said supporting
means to operate said core-engaging means
and said orienting means, said orienting
means being carried by said operating means;
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and an inclination-indicating means carried
by said operating means. ,

10. In apparatus of the class described, the
combination of: core-forming means; sup-
porting means for said core-forming means;

- core-engaging means carried by said core-

forming means for engaging said core; ori-
enting meang for orienting said core; and

“operating means for operating said orient-

ing means and for closing a fluid passage for
building up a pressure whereby said core-
engaging means is caused to grip said core.

11. Inapparatus of the class described, the
combination of: core-forming means; sup-
porting means for said core-forming means;
core-engaging means carried by said core-
forming means for engaging said core; an
operating means adapted to be lowered along

said supporting means for closing a fluid.

passage in order to build up a pressure where-
by said core-engaging means is operated;
and orienting means carried by said operat-

" ing means and being operable to orient said

core. :

*-192, In an apparatus of the class described,
the combination of : core-receiving means for
receiving a core; core-engaging means for
engaging said core ; position-indicating means
adjacent to said core-receiving means for
indicating the position of said core-receiving
means; a supporting means for said core-re-
ceiving means; an operating means adapted
to be lowered along said supporting means
for causing the operation of said. position-
indicating means; and a second position-in-

dicating means carried by said operating

means, ,

13. In an apparatus of the class described,
the combination of : core-receiving means for
receiving a core; cqqre_-er}gagipg means for
engaging said core; inclination-indicating
means adjacent to said core-receiving means
for indicating the inclination of said core-
receiving means; a supporting means for said
core-receiving means; an operating means
adapted to be lowered along said supporting
means for causing the operation of said in-

clination-indicating means; and orienting
-means carried by said operating means.

14. In an apparatus of the class described,
the combination of : core-receiving means for
receiving a core; core-engaging means for en-
gaging said core; a supporting means for
supporting -said core-receiving means; and
position-indicating means adapted to be low-

ered along said supperting means for indi-

cating .the position of said core-receiving
means.” , ’ i
15, In an apparatus of the class described,
the combination of : core-receiving means for
receiving a core; core-engaging means for
engaging said core; a supporting means for

supporting said core-receiving means; and-

orienting means adapted to be lowered along

[«
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_ said supporting means for orienting said core-
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receiving means. :

16.. In an apparatus of the class described,
the combination of : core-receiving means for
receiving a core; core-engaging means for en-
gaging said core; a supporting means for
supporting said core-receiving means; and
inclination-indicating means adapted to be
lowered along said supporting means for in-
dicating the inclination of said core-receiv-
ing means. L : :

'17. In an apparatus of the class described,
the combination of : core-receiving means for

'receiving a core; core-engaging means for

engaging said core; a supporting means for
supporting said core-receiving means; and
position-indicating means including an ori-

_enting means and an inclination-indicating

means adapted to be lowered along said sup-
porting means for indicating the position of
said core-receiving means. - . k

18. In an apparatus of the class described,
the combination of: core-receiving means for
receiving a core; core-engaging means for
engaging a core; position-indicating means;
supporting . means for said core-receiving
means; and operating means adapted to be
lowered along said supporting means where-
by said posttion-indicating meang will be
permitted to indicate the position of said
core-receiving means, said position-indicat-
ing means being carried by said operating
means. : :

19. In an apparatus of the class describéd,

" the combination of : core-receiving means for

40

50

receiving a core; core-engaging means for
engaging a core; orienting means; support-
ing means for said core-receiving means; and
operating means adapted to be lowered along

said supporting means whereby said orient--

ing means will be permitted to orient said

9

92. In an apparatus of the class described,
the combination of : core-receiving means for
receiving a core ; core-engaging means for en-

gaging a core; position-indicating means in-:

cluding means for indicating the amount and
direction of inclination; supporting means
for said core-receiving means; and operat-
ing means adapted to be lowered along said
supporting means whereby said position-in-
dicating means will be permitted to indicate
the position of said core-receiving means.

In testimony whereof, I have hereunto set
my hand at Los Angeles, California, this 12th

day of March, 1930. ,
JOHN A. ZUBLIN.

core-receiving Ineans, said orienting means .

being carried by said operating means.
20. In an apparatus of the class described,

- the combination of : core-receiving means for

receiving a core; core-engaging means for
engaging a core; ' inclination-indicating
means; supporting means for said core-re-
ceiving means; and operating means adapted
to be Iowered along said supporting means
whereby said inclination-indicating means
will be permitted to indicate the inclination
of said core-receiving means. :

21. In an apparatus of the class described,

the combination of : core-receiving means for

receiving .a core; core-engaging means for
engaging a core; inclination-indicating
means; supporting means for said core-re-
ceiving means; and operating means adapted
to be lowered along said supporting means
whereby said inclination-indicating means
will be permitted to indicate the inclination
of said core-receiving means, said inclina-
tion-indicating means being carried by said

: operating means.
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