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My invention relates to a method and appa-

ratus. for obtaining core drill samples from bore-

holes and bringing them to the surface sealed
-against loss of pressure so thai the Hauid and
gaseous substances contained in the pores or in-
terstices of the formation sampled are recovered
for inspection. ) S

An object of my invention is a process and ap-

paratus for preventing contamination of the
fluids originally. contained in the formation sam-
pled by the mud laden circulation fuid used for
drilling the well. :
. Another object of my invention is & process
-and apparatus by which lquid and gaseous sub-
stances contained in the pores and interstices of
the formation sampled can be brought to the sur-
face with the core ang quantitatively measured
and analyzed, :

Another object is a simple apparatus by which
‘the core barrel can be closed or sealed after
completing a core so that fluid cannot escape from
the ‘barrel while it is being raised to the lower
bressure at the top of the well. , -

Another object is a simple process by which
the mud laden circulation fluid used in drilling
the well is prevented from coming in contact

-with the core or the bottom of the well to con-

taminate the sgmple, -

Frequently the purpose of drilling wells -is to

discover or to produce liquid and gaseous sub-
stances, such as petroleum and natural gas, which
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oceur in the interstices or pore spaces of the rock .

formations, ) -

In the art of drilling wells it has been good
practice for many years to take core samples of
“formation to ascertain the type of formation en-
countered during drilling..

But in ordinary coring
and exude from the core as it ascends to the
lower pressure at the top of a well so that the
sample is of spent formation with the pay
fluidslost. S

-In order to take § more truly representative
core I provide a core drill in which the . tube
containing the core is sealed before it leaves the

" bottom of the well and is brought to the surface

with the fluid still contained within the tube un-
der pressure. I further provide a measuring proc-
ess and apparatus by which the pressure and
quantity of gas brought up with the core can be
quantitatively measured. By chemical analysis
the quantity of petroleum in the core can also be
determined. Since the gas is usually in solution
in the petroleum as a homogenous liquid under-
ground the data obtained gives an accurate de-

practice fluids expﬁnd .
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termination of the gas-ofl ratio of the forma-

tion. : B ‘

Another cbjectionable accompaniment of rotary
core drilling is caused by the use of mud laden
circulation fluld under higher -hydrostatic pres-
sure than the formsation pressure. The mud .
from this fluid forms g cake or plaster on the
side wall of & well which prevents caving and ex-
cessive loss of circulation fluid into the forma-
tion. But on the very bottom of the well the ro-
tating bit continuously scapes off the mud cake
so that circulation fluld is free to percolate into
the formation, particularly if the formation is -
porous and permeable. The result is that in
permesble formstions the circulation fluid acts as
& weter flushing drive.to push through the in-
terstices of the formation such finids as would
subsequently be produced. The extent of this
drive Is not sufficient to impair subsequent pro-
duction but it is suficient to contaminate the
formation directly in the path of the drill so that
core drill samples are contaminated before enter-
ing the core tube by displacement of original
formation fiuid with circulation fiuid, ]

In order to obiain an even more representative
core sample than my samples in the preceding
paragraphs, although at greater expense, I pro-
vide a novel process for separating the circulating
fluid from contact with the hottem of the well
and also from the core within the core receiving
tube. To do this I employ & pool of molten’ alloy
on the hottom of the well as a barrier between
the circulation fluid and the formation, and ‘I
prime the core receiving tube with glycerine or .
other distinguishable Hquid as a barrier between
the core and the circulation Auid. The core is
taken under pressure ag previously mentioned.

- &8 & result of my new process circulation fluid ]

‘cannot penetrate ahead of the drill to contami-

nate the formation, and neither can it enter the
core recelving tube to contaminate the core.

‘Chemically glycerine is distinct and not miscible

with gas or petroleum. It is chemically distinct
although misicible with water. The percentage of

‘glycerine in the mixture can be determined by

its specific gravity, glycerine being heavier than
water, .

- With the foregoing and other objects in view
which will be made manifest in the following de-
telled description and especially pointed out in

‘the appended claims, reference is had to the ac~

companying drawings on which similar numerals
refer to similar parts throughout the several views,
for illustrative embodiment of my invention
wherejn: ’
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Figure 1 is a longitudineal section of one form
of my core drill, {llustrated as in & well, for ve-
covering the core under pressure but in which
there is no provision for maintaining & pool of
molten metal on the bottom of the well, o

Figure 2 is & longitudinal section of the inner
.core tube on larger scale to show {n more detail
the construction of the valves and inner core
shoe, * :
Figure 3 i an elevational view of the inner 10
core tube with the apparatus that I provide for -
measuring the pressure and quantity of gas re-
‘covered with a core, . = . }

Figure 4 ia o longitudinal gection of ‘& modifi~
cation of the drill shown by Plgure 1 but with 16
the inner barrel shown in elevation and with the
~ additional provision for maintaining & pool of
molten metal on the bottom of the well during

coring, this section being on plane 4—& of Pigures
22 and 28, ' ‘ 2

TFigure 5 is en elevation of the bit shown in
Figure 4 for providing the pocl of molten metal,

Figure 6 is & longitudinal section of the same
 bit &s shown in Pigure 4 but ‘taken in plane 6—8
of Figures 22 and 23, .

Figure 7 is & longitudinal section of the bit
shown in Figure 6 along the same plene but
shown to {llustrate the position of the molten
metel during coring, ,

- PFigure 8 s a cross section of my core drill at 80
plane 8—8 of Figures 1 end 4,
. Figure 9 Is a section at plane

1 and 4, . ' .
_Figure 10 is a section at plane {6—10 of Figures

1and4, : a8
Figure 11 is a section at plane § I—1{1 of Figures

1and4 ’ SR .

28

8—8 of Figures

Figure 12 1s & sectlon at plane i28—i& of

Figure 13 is @ section at plane 138 of 40
. Mgure 1, o L

Plgure 14 is a section et plane j6—mif Of
Figure 2, . ,

igure 16 s o sectlon at plane {6—iB of
Pigure 2, . 40
" Flgure ‘16 iz a section &t plene - (8—{6 of
Pigure &, -

Fgure 17 is ‘e section &t plane 11—17 of
Figure 2, o

Flgure 17 is a section at plane 1848 of 60
Plgure 2, ) ) :

Flgure 19 s & section &t plane {g—18 of
Figure 20 is a section &t plane 20—20 of
Pigure 2, - . _ Gb
Pigiure 21 15 a sectlon at. plene 2i—2{ of
Flgure 2, C -
Flgure 22 is s sectlon at plans 23—28 of

Figure 4 through the inner core tube end the bit
with meltable metal attached. and .
Figure 23 is a section at plane 23—8% of
Figure 4 through the inner core shoe, bit blades,
and meltable metal of the modification ghown'in
Figure 22, v . -
~ Referring to the drawings, my apparatus con- 63
sists of the rotary core drill of the gwivelled inner-
‘parrel type illustrated In Figures 1 and 4, and
the gas measuring apparatus shown in co-opera-
tion with the inner barrel inFigure 3. The inner
- parrel is provided ‘with the valve agsembly at 70
the upper end and the inner shoe: at the lower
end as {llustrated in Pigure 2." ~
.The outer barrel of the core drill consists of an
upper sub | threaded as at 2 {6r connection to
the Jowest member 8 of the drill string.. A cou-

60

. 28 on sleeve member

.of the seat to completely

. box 38 with packing

78

' 2,873,898

pling & is cornected as by threads § to sub | or

~ both may be made integrally as one plece. The

coupling or plece 4 is threaded es at 8 for con-
nection to the upper end plece 7 of the outer
tube 8. The lower piece 8 is threaded as at (0
for attachment of the bit il or 12. :

The upper end of the inner barrel assembly
is tipped by the thrust knob {8 which mates
againgt the dished bearing seat 14 of thrust spider -
18 so that during drilling the outer barrel is free
1o rotate without rotating the inner barrel and
welght can be applied from the drill pipe to push
the innef barrel down over the core.

Coupling 18 is provided with laterally project-
ing lugs 17 by which the inner parrel 15 suspended
from piece T during raising and lowering of the
drill, - Bar coupling {8 is attached at its upper
end to coupling 18 and at lts lower end by coupling
{§ to member 20 of the valve assembly. It is

0 (mportant with this type of drill that the rela-

tive lengths of outer and inner barrels be properly
adjusted which is done by inserting shims 2{ of
gelected thickness in threaded recess 22,

The valve assembly includes the central tubular
spindle 28 attached at 1ts upper end to member

" 9. Sleeve member 24 is slidably mounted about
- gpindle 28

and is rigidly attached by an accu-
rately finished pressure ‘tight threaded joint 28
to inner core recelving tube 26. T

Spindle 23 is provided at its lower end with an
enlarged boss 27 which mates againat valve seat
24. A rubber or composition
ring 28 in a groove sedts over the snnular crack
close same in the event
grit lodges on seat 28 so thet the valve can close.
off high pressure within core tube 28,

Spindle 28 is also provided with & central lon-.
gitudinel passage 80 having & lateral port 81, a
conatricted portion 32, end a threaded lower end
88 for attachment of case 88 containing a maxi-
mum registering thermometer 28. Rubber, metal
or composition shock absorbers 36 protect the
thermometer. ) ’

* At the upper end of spindle 29 is a needle valve
89 threaded info guide bonnet 38 heving a stuffing
49 to seal around the valve
stern. The upper end of the needle valve stem =
has & noteh or square &f %o mate a wrench 42

. (Figure 8) so that the point 48 can be serewed

agalnst or away from its zeat to close or open
pessage 82. Side outlets 88 are threaded for
attachment of titbes for gauges or flow tubes.

Sleeve member 24 ia provided with the valve
geat 28 et its lower end and a counterbore 48
beside the constricted portion 46 of apindle 23.
T.ateral vent openings &7 provide for venting of
Haquid displaced by the incoming core into tube.
28 when valve 28 s held opén by drilling weight
as {llustrated in Figure 1. .

A key wey and key 88 may optionally be used
to prevent relative rotation between spindle 23

.and sleeve 23 which is desirablé when a core 18
“oriented under pressure.

Ring 60 abuts coll
compression spring 81 which urges poss 27 agalnst
geat 98 to normally close the valve, Spring (L
also abuts shim ring 82 through which are holes
%2 which can be turned into alignment with out-

lets 48 when tubes are attached, The length of
“travel of spindle 2§ in

, sleeve - 24 1s lmited by
sleeve B8 contactlng between rings B0 and 82 as
fllustrated in Plg. 1. . .
Attached .to the lower end of core recelving
tube 26 is the inner core shoe 88. The threaded
joint 88 is accurately made so &5 to seal against
high- pressures. The shog 88 is provided with
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an annular chisel edge 57 to punch and cut over
the core and the bore 58 is slightly tapered to
enlarge upward away from edge §7. Before
taking each core a plug 59 of plaster of Paris
or similar medium is cast in shoe 868 so that the
inner barrel will retain the priming of glycerine
or whatever other distinctive liquid is used.
Two forms of bit for the outer barrel are il-

lustrated, )
In Figures 1 and 13, bit (1 is illustrated where

10

it is desired to recover g core under pressure

with no special effort to prevent contamination
of the formation below the bit. Bit f{ consists
of a tubular shell 80 from which cutting blades
61 and 62 project externally and with internal
guide ribs 83 for centering the inner core tube.
The blades may all be of equal full gauge shape
-Or they may be of the pilot and reamer form il-
lustrated in which pilot blades 6f dig a short
pilot hole to be reamed by reamer blades 62 of
wider diameter. In this form of bit circulation
fluid pumped down the drill pipe flows down- the
annular space between barrels 8 and 26 and dis-
charges between guide ribs 63 against the bot-
tom of the well where it is deflected upward to
pass to the top of the well outside the drill
string.

The more elaborate and expensive bit 12, il-
lustrated in Pigures 4 to 7, not only recovers a
core under pressure as does bit If but it per-
forms the additional function of preventing con-
tamination of the formation fluid by circulation
fluid permeating down into formation ahead of
the core drili. ’

Bit 12 consists of a tubular shell 64 provided
with blades 65 projecting externally and guide
ribs 66 projecting internally similar to bit (1 but
with the following additions. The four equal
blade form is preferable because of space limi-
tations. : )

- Surrounding the shell 84 and spaced from it
is a shield 97 extending from blade to blade and
from the top of the blades to g central aperture
closely fitting around inner shoe .88. Bracer
ribs 68 between shield 87 and shell 84 prevent
the shield collapsing onto the shell. The func-
tion of the shield is to prevent the stream of
circulation fluid discharging against the bottom
of the well and to deflect it upwardly to dis-
charge above the hit blades. " Cireulation flows
between shell 64 and shield B1.

A fusible alloy €9 is attached as by casting to

the lower end of bit 12. The diameter of this
alloy is less than that of the blades and the lower
edge is beveled ag illustrated in Pigures 4 and 5
so that it ‘will easily pass down the well bore.
The alloy may extend completely across its lower
facing leaving no central aperture through which
heavy mud may be forced into and prematurely
plug the inner core receiving tube 26. Space
‘should be left to freely
-58. Surface irregularities of the steel bit and
rough projections or welded adhesions 10 pro-
vide for attachment of the alloy to the bit. The
fusible alloy 69 may be selected from among
many combinations of bismuth, lead, tin and
cadmium melting between 150 and 350 degrees
Fahrenheit. o

After the core has been taken and brought to
the surface the gas recovered with the core is
measured by the apparatus illustrated in Figure
3. Briefly the gas measuring apparatus consists
of a tank 11 for measuring gas at atmospheric
‘temperature after water displacement, a separsa-
tor 87-for separating gas from liguid and step-

accommodate core shoe -

15

3

ping down pressure, and auxiliaries 93 to 87 for-
preliminary flushing of air pockets out of the
tube lines. o

The gas measuring apparatus includes a closed
inverted conical measuring tank 7( filled with
water to be displaced by the gas sample. Depth
of undisplaced water, or volume of gas sample
is measured by a glass gauge and graduated
scale 72. Pressure of the gas sample is brought
to atmospheric by use of leveling bottle 13 at-
tached to rubber hose 74. Valves 785, 16 and 17
control gauge and bottle. Funnel 18 and valve
19 provides . for preliminary filling of the tank
with water. Funnel 8¢ and valve 8! and pipe
outlet 82 provide for draining the tank 714.
Valve 838 provides for release of air when filling
tank 71 with water and also for attachment of

" & sample bottle if it be desired to retain a sam-

20

25

30

35 funnel 84 and valve

ple of the measured gas for analysis. Union 84
is convenient for assembly. Pipe T 85 connects
pipes to peak of cone tank 7i.

. Valve 88 separates the low pressure measur-
ing cone tank Tf from the high pressure separa-
tor 81. B .

The high pressure separator or trap consists
of a pipe chamber 87 to which is attached a con-
ventional boiler gauge glass 88 through which
the level of liquid in the separator trap can be
observed. At the top of chamber 81 is a pres-
sure gauge 88 controlled by valve 80. At the
bottom of chamber 87 is a valve 81 for drain-
ing liquid from the chamber into a sample can 92.

Tank 93 provides an auxiliary storage supply
of glycerine or other liquid and is filled through
95. Valve 86 controls flow
of liquid from tank 93 to chamber 87. Hand
pump 97 provides air pressure which can be ap-
plied through valves 98 and 89 to tank 93 or
chamber 87. Glycerine is very viscous and slug-

40 gish at atmospheric temperatures so air pressure

45

(]

tached to the outer

is useful in speeding its flow,

A bracket {00 above cone tank 14 provides a
support for core receiving tube 26 during meas-
uring operations. Valve controlled pressure
gauge 104 and valve 102 are serewed onto out-
lets 44 of the inner barrel. Union 103 connects
valves 102 and 104 controlling tube (05 which
leads to the middle of chamber 87. . i

The entire measuring apparatus may be
mounted on a portable floor 106 with tank 93
and chamber 81 supported on legs 107 and 108.
Or the small parts may be bracketed to a frame
attached to the side of cone tank 7t.

The field assembly of the core drill is as fol-
lows.

The plaster of Paris Plug 89 is cast in shoe 55
which in turn is attached to inner barrel 26.
The core tube or inner barrel 26 is supported in -
an inclined position with shoe 55 lowest and the
upper valve assembly removed. The core tube
26 is then primed or filled with glycerine or such
other distinetive liquid as is desired. Thermom-
eter 38 is shaken down and placed in its case 3.
With needle valve 43 open the valve: assembly is
securely attached to core tube 26 and the needle
valve closed tight. The thrust bearing is then
attached making the inner barre} assembly com-
plete. ’ :

The proper bit i or 12 js selected and at-
barrel 8 which is then set
in the top of the well bore. The inner barrel
assembly is then lowered info the outer barrel

-until lugs 17 rest on top member 1, couplings | and

"

4 are attached, and the drill pipe connected.
The drill is then lowered into the well.




4

~ The circulation pumps are started and. the
cireulation fluid brought to proper condition bhe-
fore the drill is lowered completely to the well
bottom. When bit 12 with fusible alloy is used
the -drill must be lowered slowly becalse there

is no downward jet to stir'out heavy mud set-

tlings.

During drilling the circulation fluid is pumped
down through the drill pipe, passing between
the fins 109 of spider 15, between lugs {1 around

coupling 16, and down the annular space between .

outer and inner barrels to the bit. Usually the

fluid used for circulation consists of water weight-

ed with mud and frequently chemicals in Ssus-
pension and solution. Occasionally an oil base
mud free from water is used. After passing the

10

15

bit the circulation fluid ascends between the drill .

pipe and the walls of the well carrying cuttings
and debris to the top of the well. '
Outer bit Il or 12 is rotated on bottom to dig
the well deeper and leaves a core standing be-
tween the blades. When weight is first applied
from the drill pipe to the inner assembly coil
spring 54 is compressed and valve 28 opened as
illustrated in Figure 1. Inner shoe 53 is then

pushed over the core standing between blades

with edge 57 shaving the core to smaller diam-
eter.
reduced core 110 with plaster plug 59 resting on
top of the core. The glycerine, or other fluid,
with which the core tube was primed is displaced

Core tube 26 then passes down over the

20

25

30

by incoming core {10 and vented through valve -

28 and side openings &7 into the circulation
stream and lost.

-Where drilling is done with bit 1t illustrated
in Figure 1 it will be noted that the circulation
fluid discharges against the bottom of the well.
This combined with the scraping by the bit and

high pressure by the circulation column pre- .

vents formation of a mud cake and permits cir-
culation fluid to flow into the formation ahead of
the drill. A core sample thus obtained is con-

taminated by drilling fluid. Consequently, while -

a pressure core with this bit determines the gas-
oil ratio of the formation it does not determine
the total original fluid in the formation.

When a more complete determination -is de- -
sired the more expensive and elaborate bit 2.

. sure. It has been found

35

" wedges in the tapered bore

40

A5

illustrated on Figures 4 to 7T may be used. When -

bit 12 is rotated on bottom the blunt end of the
alloy 68 rubs on the bottom of the well and the
heat of friction melts the fusible alloy to’ form
2 molten pool 69a on the bottom of the well ex-
tending as high as the top of shield 67 as illus-
trated in Figure 7. Circulation fluid instead of
jetting against the bottom of the well strikes
shield 87 and unable to escape between shield
8§17 and shoe 55 because of the close fit, which may
be improved by a packing ring 114, is deflected
" \p through the passage between shield 67 and

50

_screwing membérs {9 from

© 2,878,333

be known or predictable, In California most well
temperatures range between 100 and 250 degrees
Fahrenheit. An alloy should be selected which
melts a few degrees above the formation tem-
perature. . Alloys melting within ten degrees of .
any desired temperature can be selected from a
large number of well known combinations of bis-
muth, lead, tin and cadmium which melt between
150 and 350 degrees Fahrenheit. The proper al-
loy will remain molten by friction heat of drill-
ing. But unlike water it freezes ‘or congeals be-
fore it can be forced an appreciable depth into
the formation. Therefore it does not contam-
inate the formation fluid and is drilled up to re-
melt in the molten pool. The alloys used have
a specific gravity of about 10 compared to 1 for
water and 27 for formation cutfings. Cuttings
therefore float quickly to the top of the molten
pool to be picked up and carried out of the well
by the circulation stream. o o

By raising the bit a few inches off bottom just
wefore coring is completed a layer of molien
metal flows completely over the well bottom. By
quickly resuming coring ‘before it solidifies and
coring & few inches more the core recovered has
a break of metal across it near bottom to com- .
pletely seal the bottom plug should the last for-
‘mation chance to be very permeable. -

* When sufficient depth has been drilled the drill
string is raised. Spring 51 expands when weight-
is lifted from it to close valve 28 and seal the up-
‘per ‘end of the core tube: against escape of pres-
by usage that the form®
of inner shoe 56 breaks the core off flush with its
lower edge 51 and that the lower piece of core
. 58 so tightly that it
resists very high pressure and makes a simple and
efficient pressure seal for the lower end of core
tube 26. . - :

*'The drill with its core is then pulled from the
well and in ascending the external hydrostatic
pressure on the core tube 26 and the temperature
of the tube decrease. “The decreasing tempera-
ture causes a greater contraction in the volume
of the liquid within the core tube than of the
metal or core so that the actual pressure within
the barrel decreases. B

When the drill reaches the top of the well the
inner barrél assembly is removed from the outer
barrel and the .thrust bearing removed by un-
20. The inner core

“tube 26 is then placed in an inclined position in

" bracket 108 over the measuring apparatus as il-

658

shell 64 so that circulation fluid does not contact .

the formation until above the bit blades. It may
be pointed out here that the passage between
shell 88 and shield 67 may be a space between
fabricated pieces, a hole cored in a casting, a.

- lustrated in Figure 3.

‘With valve 86 closed and valves 19 and 83 open .
the gas measuring cone tank Tl is filled with
water from funnel 18 until it overflows through
valve 83. Gauge glass 72 and leveling bottle 13
are also filled with water: All valves on cone tank
11 are then closed. Air pressure is applied by
pump 97 to glycerine tank 93, gauge 89 is re- -

- ynoved, and valves 90, 96 and 104 are opened. -

‘hole drilled’ thru metal, or other suitable pas- .

sage. Above the bit blades the mud cake is not
scraped off and quickly plasters the well wall so
that only an insignificant quantity of circulation
fluid enters the formation and what little that
does so remains above the bit. =

Not only is bit 12 more expensive but. selec-
tion of the proper alloy requires engineering
knowledee of the well and alloys. The tempera-
ture of the formation at depth of coring should

79

.

‘flush air pockets out of ths

Glycerine under pressure then flows into cham-
ber 87 and gauge glass 88 until it flows through
valves 90, 91 and (04 expelling all air pockefs.
All valves are then closed and gauge 88 replaced."-
This preparation of the gas measuring apparatus.
can be done while the core drill is being pulled

" from the well with some advantage in time sav--

ing. : .

With the inner core tube 26 supported in
bracket 100 valve (02 is attached to threaded
opening 44 of the valve -assembly and to union
183 as illustrated. Valve 98 is again opened to
1ast connection and
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the valve controlled pressure gauge 101 attached.
All valves are closed and the apparatus is ready
to proceed with measurements as follows.
First, needle valve 37 is opened wide by turn-
ing wrench 42, The valve of pressure gauge 01
is opened and the initial pressure recorded as well
as the temperature at putty covered thermome-
“ter 814,

~ Valves 90, 91 and 104 are next opened wide.
Valve 102 is then opened and manipulated cau-
tiously while observing -the pressure on gauge 88.
and the liquid level {13 in glass 88. Valve 8! is
opened and closed to keep liquid level {13 visible
in the glass 88 and the drainings are saved in
sample can 92. Valve {82 is closed before pres-
" sure on gauge 89 reaches 100 pounds per square
inch,

The moderate pressure gas sample in chamber

~ 87 is then stepped down to atmospheric pressure
into cone tank 7! by cautiously manipulating
valves 86 and 81. With valves 75, 16 and 77 open
the pressure in measuring cone 'H is brought to
atmospheric by using leveling bottle 73. The vol~

10

15

20

ume of gas above and displacing water in the cone |

tank 71 can then be read on graduated scale of
gauge glass 72.

After each batch of gas in chamber 87 ha,s
been reduced to atmospheric pressure the opera-
tion is repeated with succeeding batches until all
gas that the core will yield has been reduced to
atmospheric pressure. :

The total volume of gas in' measuring cone 74§

is then read on graduated scale 12 and recorded
_and the temperature shown by putty covered
thermometer $12 also recorded. To this is added
the small volume of gas in chamber 87 which
should have been calibrated. The volume of gas
can be designated as sample “G"” and all or part
of it transferred through valve 83 to & sample
bottle for subsequent analysis,
All valves are closed except 8f and ET: which

26

_ pressure.  Quantities can be determined by anal-
ysis. In addition tests can be made to determine’

what additional production might be obtained by
water flushing drive, .

From the foregoing it will be readily under-

stood that I have disclosed a new and useful proc- -
ess and apparatus for determining the fluid con-
~ tent of formation and avoiding their contamma- _

tion by circulation fluid.
I claim as my invention: )
1. A process for preventing contammatxon by

circul&tion fluid of core samples taken from bore’

holes which includes placing on the bottom of

the well a fusible alloy having a melting point
.slightly higher than the temperature of the for- -
mation cored, melting said alloy by friction gen-

erated heat to form a barrier of molten metallic
alloy on the hottom of the well between the cir-
culation fluid and the formation during coring,

maintaining & barrier between.the core and the’

circulation fuid by receiving the core in a tube
filled with glycerine, and closing the core receiv-

ing tube against escape of its contents while it -

ls being lowered and raised in the bore hole.
2. An apparatus for recovering cores from bore

holes under pressure consisting of an outer rotat- .
able barrel, 8 rotary bit on the lower end there-’

of, an inner core receiving tube swiveled within
seid outer barrel and spaced therefrom, a thrust

30 bearing between stid outer barrel and inner tube,

35

an annular bit on the lower end of the inner tube

provided with a tapered upwardly expanding bore’

and an annulaxr cutting edge at the lower end
of its bore, a poppet type valve at the upper end
of said titbe, & compression spring urging said
“valve to close and compressible by weight from
the drill string fo open said valve and vent the
. tube info the space between inner tube and outer
barrel, and a manually operable valve controlling

40 5 passage through the stem of the poppet valve

are opened and air pressure from pump 87 is ap- '
plied to force all liquid remaining in chamber 87 -

into can 92 to be saved for analysis as sample “L.””
With the pressure in core tube 28 now atmos-

~ pherie, valves 182 and 10f are removed and the -

main valve assembly cautiously - detached: from

" core tube 26. Temperature of thermometer 36 is

recorded as the maximum on the core tube. Al
liquid surrounding the eore is poured into a can
-and saved for analysis as sample “M.”

The core is then removed from core tube 2§ by
usual means but preferably without use of water
and saved for analysis as sample “C.”

From the coring opera.tion we now h,a.ve 2s gam-
ples:

mined by analysis. - -

Sample “L” is glycerine from chamber 87 With -

- the addition of a small quantity of liquid from the
core,

*  Sample “M” is liquid and chxps exudedjfrom

. the core and mixed with the glycerine or other
fiuld used for priming the core tube 26. By anal-
ysis the petroleum, water, dissolved minerals,
glycerine and other substances can be deter-
mined. Sample “L” can be mixed with sample
“M” to save labor. - This sample represents the
petroleum or water that would be yielded by re-

Sample “G” is a measured qua,ntity of all gas -
-yielded by the core. -Its character can be deter-
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" the inner tube into the annular space between
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to communicate the interior of the core receiv-
ing tube with side connection outlets.

3. An apparatus for recovering core from bore
holes under pressure consisting of an outer rotat-

able barrel, 8 rotary bit on the lower end there-
of, an inner ¢ore receiving tubke swiveled within
said outer barrel and spaced therefrom, a thrust
bearing between said outer barrel and inner tube,

an annular bit-on the lower end of the inner tube -

provided with a tapered upwardly expanding bore
and an annular cutting edge at the lower end
of its bore, & poppet type valve at the upper end
of sald tube, 2 compression spring urging said

Doppet valve to close and compressible by weight -

from the drill string to open said valve and vent

inner tube and outer barrel, & manually operable
valve controlling & passage through the stem of
the poppet valve toc communicate the interior
of the-inner tube with side connection outlets,
said rotary bit being provided with s shield close-
ly surrounding the snnular bit and with a pas-
sage to deflect the circulation stream upwardly
to the top of the rotary bit, and a supply of fusi-

ble metallic alloy attached to said bit below said.

" shield.
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ducing the formation sampled . to atmospherie .

pressure.
- Sample “C” is the solid core sample containing
in its pores such petroleum and water as remains -

4. A rotary bit to prevent conta.minatmn of well -
. cores by circulation fluid consisting of a tubular
body, cutting blades projecting longitudinally at

one end to tips and latérally from said body, a
shield between the body and the tips of the blades.

"- provided with a central aperture of smaller in-

- ternal diameter than the internal diameter of the ~ -

when the formation is reduced to atmosphertc 75 tubular body and a suwly of - fusible metallic
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alloy attached to said shield and extending lon-
gitudinally beyond the tips of said blades, sald
body being provided with threads at its end
farthest from the blade tips and with passages
for circulation fluld from Intakes adlacent the
central aperture of the shield to external dis-
charges adjacent the threaded end of the body.

5. A valve for a pressure core drill consisting
~1 a tubular spindle having an enlarged boss ad-
jacent one end and s passage longitudinally
through the spindle, a tubular sleeve mounted
about said spindle and having a seat to engage

_sald boss, a needle valve .controlling the spindle .

passage adjacent the end farthest from the boss,
a coupling attached to the needle valve end of
the spindle, and & compression spring surround-

9,878,398

- 8sage through sald. spindle pelné 'provlded‘ with

0

10
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ing the spindle between gaid coupling and said

sleeve urging the boss against lts seat, the pas-

threaded lateral outlets and with & seat for the
needle valve hetween sald outlets and sald boss,
and said tubular sleeve being provided with e
counterbore having lateral vent ports communi-
cating with the passage between the boss and its
seat when opened and with mesans for attach-
ment to the core receiving tube of a core drili. -

6. An apparatus for recovering well cores un~
der pressure which includes the combination of
& core recelving tube having an upper and a lower
end, & valve controlling the upper end of the
tube to resist intermal pressure, and an inter-
nally upwardly expanding tapered cutting shoe
at the lower end of said tube in which a core-can
wedge to resist internal pressure. :
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