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SAMPLING DEVICE

John D. Wisenbaker and Robert W. Stnart, Dalias, Tex.,

assignors of one-half each to American Coldset Cor-

poration, Teterboro, N.J., a corporation of Texas, and

Core Laboratories, Inc., Dallas, Tex.

Filed Sept. 28, 1966, Ser. No. 582,688
16 Claims. (Cl. 175—77)

ABSTRACT OF THE DISCLOSURE

A sidewall coring tool having a housing movable bodily
lengthwise of the borehole by drive means engaging the
sidewall and motor driven cutting blades arranged in a
V with its apex located outwardly of the housing to cut a
generally prism-shaped sample from the side wall as the
housing is thus moved. A multi-chambered sample col-
lecting chamber, rotatable to bring its several chambers
successively in sample-receiving position beneath the cut-
ting blades, may be provided to increase the length of
the sample which can be stored in the tool.

The present invention relates, in general, to geological
exploration equipment and, in particular, to a device for
recovering a core sample from the sidewall of a bore hole.

In searching for oil, gas and other underground de-
posits of minerals, exploratory holes are drilled and core
samples are taken so that an evaluation may be made
of the geological, mineralogical and physical properties
and characteristics of the strata of interest. Information
is obtained from these samples as to, for example, po-
rosity, permeability, fluid content, grain size, compressi-
bility, acoustical qualities, mineral composition and acid
solubility.

In order to derive an accurate evaluation of the proper-
ties and characteristics of the strata of interest, the sam-
ple preferably is taken over a substantial length of the
sidewall of a bore hole so that a continuous profile may
be examined. For the most part, the core sampling equip-
ment which is available presently is not capable of cut-
ting sufficiently long samples in a single cutting opera-
tion. The usual mode of operation of presently available
equipment involves lowering the core sampling equipment
into the bore hole to cut a sample, raising the core sam-
pling equipment up out of the bore hole tc remove the
sample, and returning the core sampling equipment to
the point at which the previous sampling was terminated
so that another sample may be taken. This type of opera-
tion is apt to cause a loss in continuity of the profile
being cut. In addition, the repeated up and down trips of
the core sampling equipment requires an excessive amount
of time, particularly for deep bore holes, which results in
an inefficient operation.

Accordingly, it is an object of the present invention to
provide a new and improved core sampling device.

It is another object of the present invention to provide
a core sampling device by means of which continuous
samples of substantial length may be taken from the side-
wall of a bore hole.

It is a further object of the present invention to provide
a core sampling device which retains a sample in a state
similar to that in which the sample was present in the
formation from which it was cut.

It is yet another object of the present invention to
provide a core sampling device which is relatively simple
in construction and reasonable in cost.

In a preferred embodiment of the present invention,
the core sampling device includes a support assembly
adapted to be lowered into a bore hole from which a
sample is to be cut and recovered. Mounted on the sup-
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port assembly are cutting means and drive means for the
cutting means. The cutting means are in a V configura-
tion with the apex of the V directed outwardly of the
support assembly toward the sidewall at one side of the
bore hole from which the sample is to be taken. Means
are provided for moving the cutting means transversely
into and out of the formation beyond the sidewall. Also
mounted on the support assembly are presser means which
move transversely into yieldable engagement with the
opposite sidewall of the bore hole to press the support
assembly against the side of the bore hole from which
the sample is to be taken. The presser means also are
mounted for movement of the support assembly along
the longitudinal axis of the bore hole. Accordingly, means
are provided for moving the support assembly longi-
tudinally of the bore hole with the result that the support
assembly “walks” up the bore hole as the cutting means
make a pair of longitudinally coextensive cuts in a V
configuration thereby forming a sample in the general
shape of an elongated triangular prism. Collecting means,
associated with the support assembly, are provided for
receiving the sample.

For a better understanding of the present invention,
together with other and further objects thereof, reference
is made to the following description, taken in connection
with the accompanying drawings, and its scope will be
pointed out in the appended claims.

Referring to the drawings:

FIGURE 1 illustrates a core sampling device con-
structed in accordance with the present invention as it
is being lowered into a bore hole;

FIGURE 2 shows the core sampling device of FIGURE
1 at the completion of the cuiting of a sample;

FIGURE 3 is a horizontal section taken along line
3—3 of FIGURE 2;

FIGURE 4 is a horizontal section taken along line
4—4 of FIGURE 3;

FIGURE 35 shows a portion of the core sampling de-
vice of FIGURE 1, on an enlarged scale, as it is being
lowered into or withdrawn from a bore hole; and

FIGURE 6 shows a portion of the core sampling de-
vice of FIGURE 1, on the same scale as FIGURE 35,
as it is moving upward in the bore hole and a sample is
being cut.

Referring to FIGURES 1 through 4, inclusive, a sup-
port assembly 19, in the form of a steel cylindrical hous-
ing, for example 4 to 6 inches in diameter and 20 feet
long, serves to contain the components necessary to make
a cut and recover a core sample. The support assembly
10 is lowered into and raised from a bore hole 12 by
means of a cable 14 attached to the support assembly at
its upper end and connected to suitable hoisting equip-
ment (not shown) at ground level. The cable 14 also may
contain a plurality of insulated electrical wires through
which electricity is supplied to control and power a num-
ber of actuators and motors mounted within the support
assembly. The functions of these motors and actuators
will be considered in more detail hereinafter.

Mounted in the support assembly 10 is a pair of cut-
ting wheels 16a and 16b. These cutting wheels are ar-
ranged in a V configuration, as best shown in FIGURE
3, with the apex of the V directed outwardly of the support
assembly toward the sidewall of the bore hole. The cut-
ting wheels 164 and 165 may employ diamonds or other
suitable cutting elements on their cutting surfaces. A
motor 18, pivotally mounted in the support assembly 10
on a pin 19, imparts the necessary drive to the cutting
wheels 162 and 160 when electrical power is supplied
from ground level through the wires of cable 14.

An actuator 20 extends between the inside wall of the
housing 10 and an arm 22 fixed to a cutting wheel support
member 24. In its extended position, the actuator 29 op-
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poses a compressed spring 26 which tends to move the cut-
ting wheels 264 and 165 outwardly toward the sidewall
of the bore hole. When electrical power is supplied to the
actuator 20 from ground level, the actuator permits the
compressed spring 26 to extend so that the cutting wheels
16a and 16b, as well as the motor 18, move from the
positions shown in FIGURE 1 to the positions shown in
FIGURE 2. An opening is provided in the housing 10
through which the cutting wheels 162 and 165 project when
the actuator 29 is energized. It will be appreciated that the
actual transverse movement of the cutting wheels 164 and
16b into engagement with the sidewall of the bore hole
takes place at a point deeper in the bore hole than illus-
trated in FIGURE 2. FIGURE 2 shows the core sampling
device at the completion of the cutting of a sampie but
with the cutting wheels 16a and 165 still in the sidewall
of the bore hole. In order to remove the core sampling
device from the bore hole, electrical power from ground
level is supplied to the actuator 2§ to retract the cutting

wheels from the sidewall and return them to the position ¢

illustrated in FIGURE 1. For a more detailed description
of the mechanism which may be used to support the cut-
ting wheels 16a and 16) and impart the proper drives and
movements to the cutting wheels, reference is made to
U.S. Patent 3,173,500.

Also mounted in the support assembly 18 is a spaced
pair of presser wheels 284 and 285 with each of the presser
wheels provided with tugs 284 and 295, respectively, along
its periphery. The presser wheels 28a and 285 are arranged
to be movable transversely from the retracted positions il-
lustrated in FIGURE 1 to the extended positions illus-
trated in FIGURE 2 at which they project through open-
ings in the housing 16 to engage the sidewall of the bore
hole opposite from the wall from which the sample core
is to be taken. As the presser wheels 284 and 286 engage
the sidewall of the bore hole, the support assembly 16 is
moved in the opposite direction and presses against that
wall of the bore hole from which the sample core is to be
taken. A pair of rotatable bearing wheels 30a and 300,
projecting through openings in the housing 19, permit the
support assembly 10 to move lengthwise along the bore
hole.

In effect, the support assembly 10 “walks” up the bore
hole as the presser wheels 284 and 285 rotate. The mecha-
nism which moves the presser wheels 28a and 28) trans-
versely into engagement with the sidewall and the mecha-
nism which rotates these wheels and thus drives the sup-
port assembly 1¢ upwardly along the bore hole will be
described in detail hereinafter.

Attached to the support assembly 1§ at its bottom is
a core catcher 32 formed of five tubular receptacles 324,
32b, 32c¢, 32d and 32e which are secured to a central
spindle 33. The lower end of spindle 33 rests in a low
friction cup 35 at the bottom end of the support assembly
10. The arrangement of the tubular receptacles 32a-32e
is best illustrated in FIGURE 4. The core catcher 32 is
provided with a lead section 34 which is hollow and of
triangular cross-section at its upper end and of circular
cross-section at its lower end. The lead section 34 is mount-
ed pivotally on a guide collar 36 by a pin 37. An actuator
38, responsive to electrical signals from ground level,
causes the lead section 34 to move from the retracted
position illustrated in FIGURE 1 to the extended position
illustrated in FIGURE 2 and vice versa.

The tubular receptaciles 32a-32¢ are arranged to follow
a circular path about the longitudinal axis of the spindle
33 and the support assembly 10 so as to come successively
into register with the guide collar 36 at intervals corre-
sponding to uniform distances of vertical movement of
the support assembly. The core catcher 32 is coupled me-
chanically to the mechanism which causes the support
assembly to move upwardly so that after a predetermined
distance of upward movement of the support assembly,
the tubular receptacles are indexed and a different tubu-
lar receptacle is positioned beneath the guide collar 36.

<t

25

40

60

65

5

4

In operation, the support assembly 10 is lowered into
the bore hole 12 by means of a cable 14 with the cuiting
whezls 16a and 165, the presser wheels 28z and 28b,
and the lead section 34 of the core catcher 32 all re-
tracted into the support assembly. At the desired depth,
the presser wheels 28a and 28b are moved outwardly into
engagement with the sidewall of the bore hele i2. This
movement forces the opposite surface of the suprori as-
sembly 10 toward that portion of the sidewall irom which
the sample core is to be taken. The motor 18 is energized
to cause the cutling wheels 164 and 166 to commence
rotation while the cutting wheels are still within the hous-
ing. Next, the actuator 29 is energized to permit spring
2% to push the cutting wheels 16a and 16b outward into
the sidewall of the bore hole 12. The cutting wheels
have diamonds at the outer faces as well as at their pe-
ripheries so that they can cut their way “sidewise” into
the sidewall of the bore hole.

As the cutting wheels 16a and 165 cut into the sidewall,
the entire support assembly 10 is moved upward longi-
tudinally of the bore hole to cause the cutting wheels to
make a pair of longitudinally coextensive cuts in a V con-
figuration, thereby forming a sample 40 in the general
shape of an elongated triangular prism. The actuator 38
is energized to force the lead section 34 of the core
catcher outwardly to follow the kerf provided by the
cutting wheels 164 and 16b. The severed core sample 40
passes through the lead section 34 and the guide collar
36 into the tubular receptacle located beneath the guide
collar. After a predetermined distance of upward move-
ment of the support assembly, at which time the tubular
receptacle beneath the guide collar 36 is filled with sample
cutltings to near its capacity, the core catcher 32 is ro-
tated so that an empty tubular receptacle is positioned
beneath the guide collar to receive the next length of the
core sample. After the desired length of core sample
has been taken from the sidewall, the cutting wheels 16a
and 165, the presser wheels 28z and 285, and the lead
section 34 are retracted into the support assembly and the
support assembly is hoisted out of the bore hole.

FIGURES 5 and 6 illustrate the details of the mecha-
nism which moves the presser wheels 28a and 28b into
and out of engagement with the sidewall of the bore hole
12 and the mechanism which causes the support assembly
to move upward as a sample core is being taken, In FIG-
URE 35, the presser wheels 28¢ and 28b are shown re-
tracted within the support assembly 10, while in FIGURE
6, the presser wheels are shown in engagement with the
sidewall of the bore hole 12. Referring to FIGURES 5
and 6, the presser wheel 282 turns about a shaft 42a
which, in turn, is supported by a pair of lever arms 44a
(only one of which is shown in FIGURES 5 and 6) dis-
posed on either side of the presser wheel 28a. The op-
posite ends of the lever arms 44a are mounted pivotally
on a pin 48a secured to the inside surface of the hous-
ing 10.

The presser wheel 28¢ is moved outwardly and re-
tracted through the opening in the housing 10 by means
of an actuator 484 by power supplied from ground level.
One end of the actuator 48a is pivotally mounted on 2
pin 494 secured to the inside surface of the housing 10,
while the moving part of the actuator 48a is secured
pivotally to one of the lever arms 44a by means of a pin
5ia. When energized, the actuator 48a, acting upon the
lever arm 44a, causes the presser wheel 28z to move
from the position illustrated in FIGURE 5 fo the position
illustrated in FIGURE 6 and vice versa.

The mechanism for moving presser wheel 285 outward-
ly from or inwardly to the housing 10 is similar to the
mechanism used for the same movements of presser wheel
28a. Therefore, a detailed description of the components
used in connection with these movements of presser wheel
280 is unnecessary. Components for moving presser wheel
28b have been given the same reference numerals fol-
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lowed by the reference character b as the corresponding
components used in moving presser wheel 28a.

A motor 50a, mounted on one of the lever arms 44aq,
causes presser wheel 28a to rotate to move the support
assembly 10 upward. Specifically, secured to the output
shaft 52a of the motor 58¢ is a pinion 54a which engages
a ring gear 36a arranged on one side of the presser wheel
28a near its periphery. As the motor 50a is energized
by signals from ground level, the pinion 34a drives the
presser wheel 284 and causes it to rotate. The lugs 2%9a
on the periphery of the presser wheel 28a dig into and
are retracted from the side wall of the bore hole and
the support assembly 19 “walks” up the bore hole. A
similar arrangement is used in driving the presser wheel
28b to cause the support assembly 16 to move upward.
Again, components of the mechanism used for driving
presser wheel 285 have been given the same reference
numerals as corresponding components which drive pres-
ser wheel 284, followed in this case by the reference char-
acter b.

The mechanism by which the tubular receptacles of
the core catcher 32 are indexed will be described with
reference to FIGURES 4, 5 and 6. Secured to the presser
wheel 285 at its center and rotatable therewith is a beveled
ring gear 58. A beveled pinion 60, secured to one end
of a shaft 62, engages ring gear 58. The shaft 62 is coupled
to another shaft 64 by means of a first universal joint 65
and the shaft 64, in turn, is coupled to a shaft €8 by means
of a second universal joint 78. Secured to the shaft 68 and
rotatable therewith is a spur gear 72 which meshes with
another spur gear 74. The latter gear 74 is secured to a
shaft 76 to which an intermittent gear 78 is also secured.
The intermittent gear 78 is seen to have only three teeth
which intermittently engage a spur gear §0. This gear 89
-is secured to a shaft 82 which, in turn, is secured to the
spindle 33 to which the tubular receptacles 324—32¢ are
attached. The shafts 68, 76 and 82 turn in place in suit-
able bearings (not shown) held in a pair of brackets 84
and 86 which extend from the inside wall of the hous-
ing 19.

As the presser wheel 28b rotates to move the support
assembly upward, the ring gear 58 at the center of the
presser wheel 285 also rotates to drive the beveled pinion
60 and the shaft 62. The turning of the shaft 62 is coupled
through the universal joint 66 to the shaft 64 and through
the universal joint 79 to the shaft 68. This causes gzar 72
to turn and drive gear 74. The intermittent gear 78, fixed
to the same shaft 76 as is the gear 74, also turns. How-
ever, the gear 80, with which the three teeth of the inter-
mittent gear 78 mesh, only is rotated one-fifth of a rev-
olution each time the three teeth of the intermittent gear
engage the teeth of gear 80. This causes the indexing of a
new and empty tubular receptacle (32¢-32¢) beneath
the guide collar 36. The gear ratios between ring gear 58
and beveled pinion gear 60, gear 72 and gear 74, and in-
termittent gear 78 and gear 8% are arranged so that gear
80 undergoes a movement of a fractional turn after the
presser wheel 285 has made so many rotations as to cor-
respond to an upward movement approximately equal to
the length of the tubular receptacles 324-32e, for ex-
ample 10 feet.

Secured to one of the lever arms 445 is a pair of brack-
ets 88 and 90. These two brackets serve to align the shaft
62 in the manner indicated in FIGURE 6 after the presser
wheels 28a¢ and 28b have been moved outwardly to en-
gage the sidewall of the bore hole 12. The shaft 62 is
journalled in suitable bearings (not shown) held in the
brackets 88 and 90.

From the foregoing, it may be concluded that a core
sampling device constructed in accordance with the pres-
ent invention is an extremely versatile tool. While in most
cases, continuous samples of substantial length will be
taken, the cutting operation can be stopped at any point
and the tool advanced to another point to continue thz
sample cutting so that samples may be taken from several
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different points. For either type of operation, the samples
are taken without the need for removing the tool from
the bore hole.

While there has been described what is at present con-
sidered to be the preferred embodiment of this invention
it will be obvious to those skilled in the art that various
changes and modifications may be made therein without
departing from the invention and it is, therefore, aimed to
cover all such changes and modifications as fall within
the true spirit and scope of the invention.

‘What we claim is:

1. An apparatus for cutting and recovering a forma-
tion sample from the sidewall of a bore hole comprising
a support assembly adapted to be lowered into said bore
hole on a cable, cutting means mounted on said support
assembly in a V configuration with the apex of said V
directed outwardly of said assembly toward the sidewall
at one side of said bore hole, drive means on said support
assembly for said cutting means, means for moving said
cutting means transversely intc and out of the forma-
tion beyond said sidewall, presser means mounted on said
support assembly for framsverse movement into yield-
able engagement with the opposite sidewall of said bore
hole to press said support assembly against said one side
of said bore hole, means for moving said presser means
transversely into yieldable engagement with the opposite
sidewall of said bore hole, said presser means also being
movably mounted for movement of said support assem-
bly longitudinally of said bore hole, means for moving
said presser means to move said support assembly longi-
tudinally of said bore hole to cause said cutting means to
make a pair of longitudinally coextensive cuts in a V con-
figuration thereby forming a sampgle in the general shape
of an elongated triangular prism, and collecting means
associated with said support assembly and adapted for
receiving said sample.

2. The apparatus of claim 1 in which said cutting means
are cutting wheels with cutting elements provided on the
faces thereof for cutting not only during the longitudi-
nal movement but also during the transverse movement
of said cutting wheels.

3. An apparatus for cutting and recovering a forma-
tion sample from the sidewall of a bore hole comprising
a support assembly adapted to be lowered into said bore
hole on a cable, cutting means mounted on said support
assembly in a V configuration with the apex of said V
directed outwardly of said assembly toward the sidewall
at one side of said bore hole, drive means on said support
assembly to rotate said cutting means, means for moving
said cutting means transversely into and out of the forma-
tion beyond said sidewall, drive elements mounted on
said support assembly for both transverse movement and
longitudinal driving movement, means for moving said
drive elements transversely into and out of engagement
with the opposite sidewall of said bore hole, means for
driving said drive elements to move said support as-
sembly longitudinally of said bore hole to cause said cut-
ting means to make a pair of longitudinally coextensive
cuts in a V configuration thereby forming a sample in
the general shape of an elongated triangular prism, and
collecting means associated with said support assembly
and adapted for receiving said sample.

4. An apparatus for cutting and recovering a forma-
tion sample from the sidewall of a bore hole compris-
ing a support assembly adapted to be lowered into said
bore hole on a cable, cutting means mounted on said
support assembly in a V configuration with the apex of
said V directed outwardly of said assembly toward the
sidewall at one side of said bore hole, drive means on
said support assembly to rotate said cutting means, means
for moving said cutting means transversely into and out
of the formation beyond said sidewall, presser means
mounted on said support assembly for transverse move-
ment into yieldable engagement with the opposite side-
wall of said bore hole to press said support assembly
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against said one side of said bore hole, means for moving
said presser means transversely into yieldable engagement
with the opposite sidewall of said bore hole, said presser
means also being movably mounted to permit movement
of said support assembly longitudinally of said bore hole,
means for moving said presser means to move said sup-
port assembly longitudinally of said bore hole to cause
said cutting means to make a pair of longitudinally co-
extensive cuts in a V configuration thereby forming a
sample in the general shape of an elongated triangular
prism, collecting means on said support assembly hav-
ing an input end mounted for transverse movement, and
means to move said input end transversely into and out
of said formation in line with said cutters whereby as
said support assembly moves along said bore hole, said
input end will follow the path of said cutting means
and said collecting means will receive said sample as it
is cut.

5. Apparatus for cuiting and recovering formation sam-
ples from the sidewall of a bore hole comprising a housing
adapted to be lowered into said bore hole on a cable, a
first opening in said housing, a pair of rotatable cutters
mounted for movement transversely of said housing to
project through said opening into the formation beyond
the sidewall of said bore hole, said cutters being arranged
in a V configuration with the apex of said V directed out-
wardly of said housing, first drive means to rotate said
cutters to form cuts in said formation, second drive means
to move said cutters transversely from within said housing
through said first opening into cutting relation with said
formation and back into said housing, a second opening in
said housing, a rotatable drive wheel mounted for move-
ment transversely to project through said second opening
into engagement with the sidewall of said bore hole, third
drive means to move said drive wheel transversely through
said second opening into driving engagement with said
sidewall, and fourth drive means for rotating said drive
wheel to move said housing longitudinally of said bore
hole to cause said cutters to cut and separate completely
from said formation a sample in the general shape of a
triangular prism, and collecting means within said housing
for receiving said sample.

6. Apparatus for cutting and recovering formation sam-
ples from the sidewall of a bore hole comprising a hous-
ing adapted to be lowered into said bore hole on a cable,
a first opening in said housing, a pair of rotatable cutters
mounted for movement transversely of said housing to
project through said first opening into the formation be-
yond the sidewall of said bore hole, said cutters being ar-
ranged in a V configuration with the apex of said V di-
rected outwardly of said housing, first drive means to
rotate said cutters to form cuts in said formation, second
drive means to move said cutters transversely from within
said housing through said first opening into cutting rela-
tion with said formation and back into said housing, a
second opening in said housing, a rotatable drive wheel
mounted for movement transversely to project through
said second opening into engagement with the sidewall of
sdid bore hole, third drive means to move said drive wheel
transversely through said second opening into driving en-
gagement with said sidewall, and fourth drive means for
rotating said drive wheel to move said housing longitudi-
nally of said bore hole to cause said cutters to cut and
separate completely from said formation a sample in the
general shape of a triangular prism, collecting means with-
in said support assembly having an input end mounted for
transverse movement, and fifth drive means to move said
input end transversely into and out of said formation in
line with said cutters whereby as said support assembly
moves along said bore hole, said input end will follow
the path of said cutting means and said collecting means
will receive said sample as it is cut.

7. Apparatus for cutting and recovering formation sam-
ples from the sidewall of a bore hole comprising a hous-
ing adapted to be lowered into said bore hole on a cable,
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a first opening at one side of said housing, a pair of rotat-
able cutters mounted for movement transversely of said
bousing to project through said first opening into the for-
mation beyond the sidewall of said bore hole, said cutters
being arranged in a V configuration with the apex of said
V directed outwardly of said housing, first drive means
to rotate said cutters to form cuts in said formation, sec-
ond drive means to move said cutters transversely from
within said housing through said first opening into cutting
relation with said formation and back into said housing,
second and third openings spaced longitudinally in the
other side of said housing, a pair of rotatable drive wheels
spaced longitudinally and mounted for movement trans-
versely to project through said second and third openings,
respectively, into engagement with the sidewall at the op-
posite side of said bore hole, third and fourth drive means
to move said pair of drive wheels transversely through
said second and third openings, respectively, into driving
engagement with said sidewall, fifth and sixth drive means
for rotating said pair of drive wheels to move said hous-
ing longitudinally of said bore hole to cause said cutters to
cut and separate completely from said formation a sample
in the general shape of a triangular prism, and collecting
means within said housing for receiving said sample.

8. An apparatus for cutting and recovering a formation
sample from the sidewall of a bore hole comprising a first
support assembly adapted to be lowered into said bore
hole on a cable, cutting means mounted on said first sup-
port assembly, drive means on said first support assembly
for said cutting means, means for moving said cutting
means transversely into and out of the formation beyond
said sidewall at one side of said bore hole, presser means
mounted on said first support assembly for transverse
movement into engagement with the opposite sidewall of
said bore hole to press said first support assembly against
said one side of said bore hole, means for moving said
first support assembly longitudinally of said bore hole to
cause said cutting means to cut an elongated sample
from said formation, and collecting means associated with
said first support assembly and adapted for receiving said
sample, said collecting means comprising a second support
assembly mounted for rotation about a vertical axis, a
plurality of vertically extending tubes mounted on said
second support assembly at uniform radial distances from
said axis, and means for rotating said second support as-
sembly through incremental fractional revolutions equal
to the angular spacing of said tubes to bring said tubes
successively into position to receive successive portions of
said sample as said sample is cut by said cutting means.

9. The apparatus of claim 8 in which said means. for
rotating said second support assembly are driven in re-
sponse to the operation of said means for moving said
first support assembly longitudinally of said bore hole.

10. An apparatus for cutting and recovering a forma-
tion sample from the sidewall of a bore hole comprising a
first support assembly adapted to be lowered into said
bore hole on a cable, cutting means mounted on said first
support assembly in a V configuration with the apex of
said V directed outwardly of said first support assembly
toward the sidewall at one side of said bore hole, drive
means on said first support assembly to rotate said cutting
means, means for moving said cutting means transversely
into and out of the formation beyond said sidewall, presser
means mounted on said first support assembly for trans-
verse movement into yieldable engagement with the op-
posite sidewall of said bore hole to press said first support
assembly against said one side of said bore hole, said
presser means also being movably mounted for movement
of said first support assembly longitudinally of said bore
hole, means for moving said first support assembly longi-
tndinally of said bore hole to cause said.cutting means to
raake a pair of longitudinally coextensive cuts in a V
configuration thereby forming a sample in the general
shape of an elongated triangular prism, and collecting
means associated with said first support assembly and
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adapted for receiving said sample, said collecting means
comprising a second support assembly mounted for rota-
tion about a vertical axis, a plurality of vertically extend-
ing tubes mounted on said second support assembly at
uniform radial distances from said axis, and means for
rotating said second support assembly through incremental
fractional revolutions equal to the angular spacing of said
tubes to bring said tubes successively inte position to re-
ceive successive portions of said sample as cut by said
cutting means.

11. An apparatus for cutting and recovering a forma-
tion sample from the sidewall of a bore hole comprising
a first support assembly adapted to be lowered into said
bore hole on a cable, cutting means mounted on said first
support assembly in a V configuration with the apex of
said V directed outwardly of said first support assembly
toward the sidewall at ong side of said bore hole, drive
means on said first support assembly to rotate said cutting
means, means for moving said cutting means transverselv
into and out of the formation beyond said sidewall,
presser means mounted on said first support assembly for
transverse movement into yieldable engagement with the
opposite sidewall of said bore hole to press said first
support assembly against said one side of said bore hole,
said presser means also being movably mounted for move-
ment of said first support assembly longitudinally of said
bore hole, means for moving said presser means to move
said first support assembly longitudinally of said bore
hole to canse said cuiting means to make a pair of longi-
tudinally coextensive cuts in a V configuration thereby
forming a sample in the general shape of an elongated
triangular prism, and collecting means associated with said
first support assembly and adapted for receiving said
sample, said collecting means comprising a receiving ele-
ment adapted to receive said sample as it is cut by said
cutting means, a second support assembly mounted for
rotation about a vertical axis, a plurality of vertically ex-
tending tubes mounted on said second support assembly
at uniform radial distances from said axis, and means for
rotating said second support assembly through incre-
mental fractional revolutions equal to the angular spacing
of said tubes to bring said tubes successively into position
to receive successive portions of said sample from said
receiving element as said sample is cut by said cuiting
means.

12. An apparatus for cutting and recovering a forma-
tion sample from the sidewall of a bore hole comprising
a first support assembly adapted to be lowered into said
bore hole on a cable, cutting means mounted on said
first support assembly in a V configuration with the apex
of said V directed outwardly of said first support assem-
bly toward the sidewall at one side of said bore hole, drive
means on said first support assembly to rotate said cutting
means, means for moving said cutting means transversely
into and out of the formation beyond said sidewall,
presser means mounted on said first support assembly for
transverse movement into yieldable engagement with the
opposite sidewall of said bore hole to press said first
support assembly against said one side of said bore hole,
said presser means also being movably mounted for move-
ment of said first support assembly longitudinally of said
bore hole, means for moving said presser means to move
said first support assembly longitudinally of said bore
hole to cause said cutting means to make a pair of longi-
tudinally coextensive cuts in a V configuration thereby
forming a sample in the general shape of an elongated tri-
angular prism, and collecting means associated with said
first support assembly and adapted for receiving said
sample, said collecting means comprising a receiving ele-
ment mounted for movement between a retracted position
clear of said sidewall and an extended position at which
said receiving element projects into said sidewall beneath
said cutting means to receive said sample, means for
moving said receiving element between said retracted posi-
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tion and said extended position, a second support assembly
mounted for rotation about a vertical axis, a plurality of
receptacles mounted on szid second support assembly at
uniform radial distances from said axis, and means for
rotating said second support assembly through incremental
fractional revolutions equal to the angular spacing of said
receptacles to bring said receptacles successively into posi-
tion to receive successive portions of said sample from
said receiving element as said sample is cut by said cutting
means.

13. The apparatus of claim 12 in which said means
for rotating said second support assembly are driven in
response to the operation of said means for moving said
presser means to move said first support assembly longi-
tudinally of said bere hole and the rotation of said sec-
ond support assembly is intermittent,

14. The apparatus of claim 31 in which said receiving
element is V-shaped at one end to receive said sample
and circular at its second end to discharge said sample
to said tubes.

15. An apparatus for cutting and recovering a for-
mation sample from the sidewall of a bore hole compris-
ing a support assembly adapted to be lowered into said
bore hole on a cable, cutting means mounted on said
support assembly, drive means on said support assembly
for said cutting means, means for moving said cutting
means transversely into and out of the formation beyond
said sidewall at one side of said bore hole, presser means
mounted on said support assembly for transverse move-
ment into yieldable engagement with the opposite sidewall
of said bore hole to press said support assembly against
said one side of said bore hole, means for moving said
presser means transversely into yieldable engagement
with the opposite sidewall of said bore hole, said presser
means also being movably mounted for movement of
said support assembly longitudinally of said bore hole,
means for moving said support assembly longitudinally
of said bore hole to cause said cutting means to cut an
elongated sample from said formation, and collecting
means associated with said support assembly and adapted
for receiving said sample.

16. An apparatus for cutting and recovering a forma-
tion sample from the sidewall of a bore hole comprising
a support assembly adapted to be lowered into said bore
hole on a cable, cutting means mounted on said support
assembly in a V configuration with the apex of said V
directed outwardly of said assembly toward the sidewall
at ome side of said bore hole, drive means on said sup-
port asesmbly to rotate said cutting means, means for
moving said cutting means transversely into and out of
the formation beyond said sidewall, drive elements mount-
ed on said support assembly for longitudinal driving
movement, means for bringing said drive elements into
and out of engagement with the sidewall of said bore hole,
means for driving said drive elements to move said sup-
port assembly longitudinally of said bore hole to cause
said cutting means to make a pair of longitudinally co-
extensive cuts in a V configuration thereby forming a
sample in the general shape of an elongated triangular
prism, and collecting means associated with said support
assembly and adapted for receiving said sample,
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