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Okla., assignor to-Esso'Research and Engmeermg Com-
pany, a corporatioil of Délaware

Application December 10,1952, Serial No.-325,181
1 Claim; '(CL 255=.72):

The present invention. is- concerned- with, an improved
method for securing core samples durmg the drilling of
a: well’ bore' hole: - The invention i§* more partlcularly
concerned’ with- a‘ core- bit' wherein' the: desired” core- is
cut’ by* utilizing - circulating "pelléts which are’ jetted
against the well bore hole bottom. In accordance with

- the present invention, a core is-secured by using a core

drill wherein pellets are positively directed into a se-
ries of primary fluid jets so as to cut an annular hole,
leaving a core which is removed to the surface with the
bit.

In prospecting and drilling for oil it is a conventional
procedure during the drilling of the bore hole to de-
termine the character and nature of the substrata through
which the bore hole is being drilled. - One method is
to periodically remove cores. at particular depths, to
bring these cores to ‘the surface -and to analyze them
for the purposes stated. - Many procedures and appara-
tuses have been developed for the effective removal of
representative cores from an earth substrata. In gen-
eral, these coring devices or core bits remove an an-
nular' hole, leaving a center core which.is broken off
and taken to the surface by various means. The pres-
ent. invention is directed toward an improved core bit
wherein the annular hole about the core is drilled, utiliz-
ing small pellets which are recirculated in the bottom
of the bore hole in the vicinity of the area where the
core is being removed.

The basic principles of pellet impact drilling are that
hardened, dense pellets are impinged on the bottom of
a bore hole, propelled by a high velocity fluid jet. The
action of these pellets, carried by the high velocity
fluid jet is somewhat similar to that of sandblasting.
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The drilling action is considered to be primarily that

of surface pulverization caused by the forceful and mul-
titudinous impingement of ‘the solid pellets against the
earth formation encountered. The pellets are substan-
tially spherical in nature and have a smooth surface so
as to limit wear of the nozzle assembly through which
the pellets are to be ejected. The pellets are made of
metal of the desired resistance, hardness and. tough-
ness. Iron, steel and other various alloys may be em-
ployed to prepare the pellets. In general, the bit as-
sembly ~comprises a primary nozzle or nozzles and a
secondary nozzle of a somewhat greater cross-section-
al area than the primary nozzle. A critical relation-
ship exists between the diameters of the primary jet and
the secondary jet, as well as with respect to the diam-
eter of the pellets.

The process and apparatus of the present invention
may be more fully understood by reference to the at-
tached drawings illustrating embodiments of the same.

Figure 1 is a diagrammatical cross-sectional eleva-
tion of the pellet impact core drill; while

Figures 2 and 3 are sectional views taken along t‘le
lines IT-II and II-III respectively.

Referring specifically to Figure 1, a pellet impact core
drill assembly is shown positioned at the bottom of a
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well bere: 2..- The core- bit assembly: includes -a- tubu-
lar support  member 1 which. is attached. by suitable
means, as: for. example. by the threads. shown;. to- the
lower: end: of a drill. string: 20, which: may. be. suitably
raised- or lowered: or: rotated: by; equipment. on the- sur-
face: of: the -ground.. Support member 1. terminates' at
its-lower end-in, or has attached:thereto;-a shroud-mem-
ber 7. whose external diameter at least.at.its- lower end
is- essentially that. of the- bore. hole.. A.- throat passage

:or-conduit: 3. at the; upper: end of the: core. drill. assem-

bly: commumnicates: between: the- drill- string: and . a plu-
rality, of: passageways 12.. These: passageways- 12: taper
off: into. primary nozzle elements 4- which. communitate
with: a, secondary elongated. annular: nozzle 5. The
passageways-12; and- the: primary nozzle: passagesi 4t are
formed: between: shroud: element- 7: and. a plug: element
6:. Plug: element 6: is- supported by: the: shroud: mem-
ber or element. and: is- characterized by beinga hollow
cylindrical: plug; open  at its- lower; end; the cross-sec-
tional area. of its: sides: tapering inwardly toward: its
lower ends 8 as illustrated. Supported below primary
nozzles 4 and surrounding plug 6 is a cylindrical sleeve
element 9 which is spaced from the outer wall of plug
6 so as to define an annular passageway which consti-
tutes the annular secondary nozzle 5. Sleeve 9 has an
external diameter less than that of the largest diameter
of the shroud member, so that the sleeve will define
with the bore hole an annular passageway 10 adjacent
the wall of the bore hole. Sleeve 9 is suitably supported
by means of web members 19 attached to the under-
side of shroud member 7. The top of sleeve 9 is spaced
a sufficient distance below the underside of shroud mem-
ber 7 so as to permit pellets to enter the passageway
5 from the annular passageway 10. The impact pel-
lets are designated by numeral 11.

In operation, the drilling fluid is pumped down the
drill stem 20 through throat conduit 3 and into the plu-
rality of passageways 12. This fluid passes through re-
stricted primary nozzles 4 and aspirates the pellets into
the - high - velocity stream which passes downwardly
through the secondary annular nozzle 5. The pellets
impinge on the bottom of the drilled hole and drill an
annular hole, as shown, and a core sample .of the for-
mation gradually enters the central bore 14 of plug ele-
ment 6. - Latches or springs 16 positioned within recesses
17 prevent the core from dropping back out of the plug
element 6. The pellets, due to the velocity of the mud,
pass upwardly along the wall of the bore hole through
annulus. 10 and are directed by the shroud into the
downflowing drilling fluid being ejected through noz-
zles 4. ~Upflowing mud passes. through mud passage-
ways 15 into the annulus between the wall of the well
bore and. the drill string and is removed to the surface.
These passageways are of a diameter insufficient to per-
mit the pellets to pass therethrough.

The present invention is broadly concerned with an
improved method and apparatus for securing a core of
substrata through which a well bore is being drilled. It
is more particularly concerned with -an improved core
drill bit wherein pellets are impacted against the bot-
tom of the well bore so as to annularly drill about the
core. In accordance with the present invention, pellets
are positively urged into a series of primary fluid jets
and so accelerated so as to cut an annular hole match-
ing a core of the desired structure. One advantage of
this core drill over previous designs is that it does not
necessarily require that the drill pipe be rotated in or-
der to cut the core.

What is claimed is:

An apparatus for cutting a core from an earth for-
mation encountered by a bore hole, which comprises
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in combination: a ‘tubular support member of smaller
external -diameter than said bore hole, a shroud mem-
ber supported by and positioned below said tubular mem-
ber, said shroud member having an external diameter,
at-least. at its lower end, essentially that of the bore
hole, a centrally disposed elongated cylindrical plug ele-
ment- supported by and extending below said shroud
‘member, the external diameter of the major portion
of -said plug member being substantially less than that
of ‘said shroud member, said plug member  having a
central bore open at its lower end to receive the core
cut by the apparatus, a cylindrical sleeve of larger in-
ternal diameter than said plug member and of less ex-
ternal diameter than the lower external diameter of said
shroud ‘member, means supporting said sleeve in con-
centric - relation about said plug member in a manner
defining therewith  an annular passage, sufficient clear-
ance being maintained between the top of said sleeve
and the underside of said shroud member to permit pel-
lets to enter the top of said annular passage from the
annulus ‘between said sleeve and the bore hole, a plu-
rality of primary nozzles circumferentially arranged
about the plug member in a manner directing the out-
lets of said nozzles into said annular passage, means
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establishing fluid communication between said primary
nozzles and the interior of said tubular support mem-
ber, and at least one return fluid passageway extending
through said shroud member from the underside there-
of to the bore hole annulus above the shroud member,
whereby fluid may be circulated from within said tubu-
lar member through said primary nozzles into said an-
nular passage to impart kinetic energy to a plurality of
pellets directed into said annular passage, said pellets
will impinge on the formation to drill an annular hole,
fluid and pellets will flow upwardly in the bore hole
annulus exteriorly of said sleeve, upflowing pellets ‘will
be directed into said annular passage by said shroud
member and upflowing fluid will pass through said re-
turn fluid passageway into the annulus above the shroud
member. :

References Cited in the file of this patent
UNITED STATES PATENTS

1,502,851 Gale July 29, 1924
2,072,627 Zublin o Mar. 2, 1937
2,233,260 Hawthorne . Feb. 25, 1941

P 3



