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This. invention relates to tools for drill-
ing holes and wells by the rotary system, and
relates particularly to a core drill or core
barrel having means for preventing the

g freezing or sticking of the core drill or bar-

" rel in the hole being drilled due to reduction
in diameter of the hole resulting from wear
of the cutters of the core drill.

In the drilling of wells by the rotary sys-

1@ tem, cores are obtained by use of a core drill
or core barrel having an annular cutter and
a central tubular recess in which the core left
by the annular cutter is received and in which
tubular recess the core is lifted from the well.

Our invention is of especial value to the
various types of core drills. For simplicity
in disclosure of the invention it will be here-
inafter shown and described with the well
known core barrel for rotary drilling, which
a5 consists of an inner barrel and an outer bar-

rel, the inner barrel receiving: the core and

the outer barrel connecting the core barrel or
core bit to the drill pipe which extends
through the well to the surface of the ground
88 where it is rotated by suitable rotary equip-
ment. ’
_ In these core barrels, an annular space ex-
ists between the inner barrel and the outer
barrel and provides a passage for circulation
35 of the drilling fluid or mud water, there being
a number of holes at the lower end of the core
barrel which throw the circulating mud
water against the blades of the core bit in
order to remove the cuttings which accumu-y
late during the drilling operation. The ex-
ternal diameter of the core barrel used in a
holé of a given size is made as large as pos-
sible so that the internal diameter of the core
barrel may be maintained at a correspond-
ingly large size in order to procure as large
a core as possible.

The making of the core barrel of but
slightly smaller diameter than the cutter or
cutting blades at the lower end thereof per-
mits a very limited wearing away of the cut-
ter blades before the diameter of hole cut
by the cutter approaches the external diam-
eter of the core barrel to such an extent that
there is insufficient space for proper circula-
tion of the mud water and cuttings upwardly
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around the exterior of the core barrel, thus
producing a pronounced hazard in the lia-
bility of the core barrel freezing or sticking
in the hole due either to accumulation of cut-
tings or to the hole becoming smaller in di-
ameter than the core barrel. This desire to
obtain the largest core possible in a hole of a
given size leaves little clearance between the
core barrel and the wall of the hole, and it
happens quite frequently that a core barrel,
when run too long in the hole, freezes at the
bottom thereof, causing a bad fishing job.
Contributing to the freezing of the core
bit in the hole is the fact that when the core
bit wears to such an extent that it drills a
hole of about the same diameter. as the ex-
terior of the core barrel, circulation is inter-
fered with and reduced to such an extent

‘that the cuttings accumulate, and if the flow

of circulating fluid should be interrupted for
one reason or another the cuttings will set-
tle around the outer core barrel, thus caus-
ing it to be bound, or in other words, produc-
ing what is known as freezing of the core bit
in the hole.

It is an object of our invention to eliminate
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the danger of a core drill freezing in a hole

by equipping the core bit with auxiliary

reamer blades placed immediately above the -

cutter of the core drill, these reamer blades
coming into operation when the blades of the
cutter have been worn to such an extent that
they fail to maintain a desired diameter of
hole, the auxiliary reamer blades then operat-
ing on the walls of the hole so as to maintain
a desired diameter therein and likewise to
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prevent a decrease in the diameter of the hole

to such an extent that there is danger of the
core barrel freezing in the hole.

A further object of our invention is to
eliminate this danger of freezing by use of
a sub or reamer body adapted for incor-
poration in a core barrel structure, such sub
having reamer elements formed therewith
in position immediately above the cutting
blades of the core barrel and being adapted to
enter into operation when the diameter of
the cutting blades has been lost or reduced
due to wear. - '

A further object of the invention is to pro-
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vide a device of this character in which the
reaming teeth are so formed that the pas-
sages or holes for circulation of a drilling
fluid may be extended therein from communi-
cation with the circulation passages in the
core barrel to points of discharge at the low-
er ends of the reaming teeth, the passages
being so directed that the drilling fluid or
mud water will be delivered in a proper
manner to remove cuttings as they are formed
and to clean the blades of the core barrel
cutter. '

In the operation of core drills, the desire
to obtain a core of full length often results
in the working of the core barrel beyond the
capacity of its cutting blades to maintain a
diameter which will enable a free rotation
of the core barrel. It is during such times
that danger of freezing of the core barrel in
the well exists, owing to the fact that the cut-
ter will continue to drill downwardly or,
in other words, make hole after the periph-
eral portions of the blade have become worn
to a dangerous extenf. In the use of our in-
vention, s.aould the core barrel be operated
until the gauge of its cutters is lost, the aux-
iliary reaming blades will enter into opera-
tion and maintain a required safe diameter
of hole during the time the cutting blades

i have lost gauge but still continue to pene-

trate downwardly.

When the cutter blades entirely lose their
cutting ability, such condition will be made
known to the driller by the stopping of the
downward progress of the drilling string,
and he may then pull the string from the
well without danger of the core barrel be-
ing frozen, owing to the fact that a safe size
of hole has been maintained by the auxiliary
reaming elements of the invention.

Further objects and advantages of the in-
vention will be perceived from the following
part of the specification.

Referring to the drawings which have
heen exaggerated to the extent of empha-
sizing the essential features of the inven-
tion:

Fig. 1is a partly sectioned elevational view
showing a core barrel embodying the inven-

. tion in operation in a hole. .

Fig. 2 is an enlarged elevation of the low-
er end of the core barrel showing the cutter
and auxiliary reamer thereof.

Fic. 5 is an enlarged fragmentary cross
section showing details of construction of
this embodiment of the invention.

Fig. 4 is a face view of the lower end of
the core barrel, derived as indicated by the
arrow 4 of Fig. 3.

Fig. b is a section on the plane represented
by the line 5—5 of Fig. 3.

As disclosed in Figs. 1 and 3, a core barrel
or core drill 10 suitable for embodying and
including our invention comprises an outer
tubular wall 11 and an inner tubular wall 12,
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it being customary to secure the upper end
of the outer tubular member 11 to and in
communication with the lower end of a string
of driil pipe by which the core drill is oper-
ated in a hole 14, and to provide the upper
end of the inner tubular member 12 with a

valve 19 for permitting escape of fluid from

its interior but preventing entrance of drill-
ing fluid from the surrounding space within
the other tubular member 11.

The inner tubular member 12 is of such

‘diameter that a circulation space or passage

15 is formed between the outer tubular mem-
ber 11 and the inner tubular member 12,
through which space the drilling fluid, which
is generally a mud and water mixture, may
flow downwardly, as indicated by arrows 16.
Attached to the lower end 17 of the outer
tubular member 11 is a sub or reamer body
18, this attachment being preferably ac-
complished by a threaded engagement such
as indicated at 20. The lower end of the
annular reamer body 18 is equipped to re-
ceive and support the cutter body 21 of
the core drill. For this purpose it is de-
sirable to thread the lower portion of the
reamer body bore 22, as indicated at 23, and
to provide a threaded extension 24 on the
upper end of the cutter body 21, thus enabling
the screwing of the cutter body 21 into posi-
tion of operation at the lower end of the sub
or reamer body 18.

The cutter body 21 is of annular form
and has a central opening 25 extending from
its lower end to communication with the low-
er end 26 of the inner tubular mem-
ber 12 which is supported in operative posi-
tion and in upward extension frorh the cut-
ter body 21 due to its threaded engagement
with the cutter body 21 at 27. The bore or
opening 25 of the cutter body 21 is decreased
in diameter by the presence of an inwardly
projecting collar or flange 30 having a down-
wardly converging inner face 31 forming a
mouth of slightly reduced diameter through
which the core, formed by operation of the
core bit, enters the core recess 82 provided
by the upper portion of the cutter body bore
95 and the interior of the inner tubular mem-
ber 12. The reamer body 18 is of such ex-
ternal diameter that a space or annular pas-
sage 33 exists therein around the exterior of
the lower portion of the inner member 12.
Adjacent to the lower end of the reamer
body 18 reaming elements are provided in the
form of vertically directed blades 34, the
front or forward faces 35 of which extend
substantially radially, as shown in Figs. 4 and
5, and the rearward or back faces 86 of which
extend tangentially from the outwardly dis-
posed outer or edge faces 37 to meet the inner
portions 38 of the rearwardly adjacent ream-
ing blades 84. By adopting this form, the
reaming blades 34 are enlarged in circumfer-
ential width toward their inner portions, and
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large channels 40 are formed between each
of the reaming blades 84, the bottoms of the
channels 40 sloping outwardly as they pro-
gress upwardly, as indicated by dotted lines
41 in Fig. 8. ‘

The making of the reaming blades. 34 of
such massive character enables the forming of
circulation passages 43 therein in the manner
shown in Fig. 3, these circulation passages
43 having communication at their upper ends
44 with the annular chamber 33 of the reamer
body 18 and extending downwardly within
the blades 34 so that their lower mouths 45

_ will open in the lower end faces 46 of the

15

blades 84. -

The cutter body 21 is provided with cut-
ting means which may be conveniently in
the form of blades 47 of such extent as to

" cut a hole the diameter of which is indicated

20

by the dotted lines 50 of Fig. 2. When the
core barrel is first put into operation in
a hole from which it is desired to obtain a

 core, the cutter blades 47 will project diam-
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etrally beyond the auxiliary reamer blades.

34, and the hole cut thereby, such as indi-
cated by the dotted lines 50, will entirely clear
the reaming. elements so that during the
normal operation of the cutter of the core
bit the reaming blades will do no work but
exist only as a safety measure, entering into

" the function when the core bit has, due to
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wear, lost its diameter to an extent which
might endanger the core barrel.

In Fig. 1 we have shown the core barrel in
operation in the hole 14, it being assumed that
during this operation sufficient structure 52
has been penetrated to  produce a core 53
which is shown projecting into the core re-
cess 32 of the inner tabular member 12. Dur-
ing this operation of the core barrel, the drill-
ing fluid passes downwardly in the interior
annular space 15 of the core barrel, as indi-
cated by the arrows 16, and is directed out-
wardly, as indicated by the arrows 55 of Fig.
3, through the circulation passages 43 of the
safety reamer sub or reamer body 18, this dis-
charge fluid entering the cutting zone or
spaces between the cutting blades 47, as indi-
cated by arrows 56 in Fig. 1. The drilling
fiuid or mud water then passes upwardly

“through the channels 40 of the reamer device,

as indicated by arrows 57, carrying with it
the cuttings which have been formed by op-
eration of the blades 47 against the earth
structure. In Fig. 1 the cutter blades 47 are
shown worn to such an extent that the hole
produced thereby is of about the same diam-
oter as the upper portion of the outer core bar-
rel 11, There is no danger, however, of the
core barrel freezing in the hole, as the auxil-
iary or safety reaming blades 34 have entered
into operation so as to maintain a safe diam-
eter of hole 14 in which the core barrel may

rotate. .
The blades 47 have nearly reached the limit

3
of their penetrating capacity, and when the
1imit is reached, there will be no other result
than the failure of the core drill to penetrate
further into the earth structure, and the core
bit will merely rotate on the bottom until the
condition of the cutting blades has been noted
by the driller from the failure of the drilling
string to continue to move downwardly as it
does during the time a hole is being cut by a
core drill. From the foregoing, it will be
perceived that the termination of the cutting
operation due to the wearing completely
away of the cutter blades cannot possibly be
accompanied by serious or disastrous results
owing to the fact that during the period of
decrease of the cutter blades a required diam-
eter of hole will be maintained by the auxil-
iary reaming blades. )

Tt is intended that the reaming blades shall
be faced with a hard wear-resistant metal in
the samé manner as may the cutting blades
47, the reaming blades being thereby given
ample capacity to perform the reaming du-
ties imposed thereon toward the end of the
cutting operation of the core ‘drill cutters
which are of replaceable or renewable char-
acter. Therefore, it will be recognized that
a single auxiliary reamer of the character
herein described will outlast a large number
of standard core barrel cutters, and will be
always present to assure freedom from any
}[iolssibility of the core barrel freezing in the

ole. :

‘We have herein shown our invention in
practical and operative form, but it is recog-
nized that certain parts and elements thereof
are representative of other parts, elements, or
mechanisms which may be empfoyed in sub-

stantially the same manner to accomplish sub--

stantially the same results; therefore, it is to
be understood that the invention is not to be
limited to the details disclosed herein but
shall have the scope set forth in the follow-
ing claims. o

‘We claim as our invention:,

1. In a core drilling tool of the character
described : a core barrel including an annular
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wall structure having cutters at the lower end -

thereof for cutting an annular hole around 2
gentral core, and reaming members above and
of less diameter than said cutters for pre-
venting decrease in the outer diameter of said
annular hole to a size smaller than the exter-

nal diameter of said core barrel when said’

cutters have become worn so as to fail to main-
tain a diameter greater than that of said core
barrel. S

9. In a core drilling tool of the character
described : a core barrel including a tubular
wall structure with cutters at the lower end
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thereof adapted to cut an annular hole of .

greater external diameter than said core bar-
rel, and an auxiliary reamar .above and of
less diameter than said cutters, the portion of

said tubular wall structure between said
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reamer and said cutters being of smaller di-
ameter than said reamer. :

3. In a core drilling tool of the character
described : a core barrel including a tubular

. wall structure with a cutter at the lower end

thereof, said cutter including an annular cut-
ting body wall with cutting elements extend-
ing therefrom adapted to cut a hole of larger
diameter than said core barrel, an annular
wall forming a reamer body above said annu-
lar cutting body wall having reaming mem-
bers of less diameter than said cutting ele-
ments and adapted to prevent a decrease in
the diameter of hole cut by said cutter to a size
smaller than said core barrel, the annular wall
structure between said cutter and said reamer
body being of smaller diameter than the hole
cut by said cutter.

4. In a core drilling tool of the character
described : a core barrel including a tubular
wall structure with a cutter at the lower end
thereof, said cutter including an annular cut-
ting body wall with cutting elements extend-
ing therefrom adapted to cut a hole of larger
diameter than said core barrel, an annular
wall forming a réamer body above said an-
nular cutting body wall having reaming
members of less diameter than said cutting
elements in order that said reaming members
will not be brought into operation unless said
cutting elements are worn away to insufficient
diameter, said reamer body having down-
wardly directed circulation openings therein
for directing drilling fluid from the interior
of said core barrel to the cutting zone of
said cutter of the core drilling tool.

5. In a core drilling tool of the character
described : a core barrel including a tubular
wall structure with a cutter at the lower end
thereof, said cutter including an annular cut-
ting body wall with cutting elements extend-
ing therefrom adapted to cut a hole of larger
diameter than said core barrel, an annular
wall forming a reamer body above said annu-
lar cutting body wall having reaming mem-
bers of less diameter than said cutting ele-
ments in order that saia reaming members
will not be brought into operation unless said
cutting elements are worn awuiy to insuf-
ficient diameter, the annular wa:l structure
between said cutter and said reamer body

_being of smaller diameter than said reamer

body, said reamer body having downwardly
directed circulation openings therein for di-
recting driiling fluid from the interior of
said core barrel to the cutting zone of said
cutter of th: core drilling tool. - -

6. A core drilling tool of the character de-
scribed, including: a core barrel having an
inner tubular wall and an outer tubular wall
providing a space therebetween for passage
of a drilling fluid; an annular cutter body
at. the lower end of said core barrel having
a central opening communicating with the
interior of said inner tubular wall and having

1,815,391

cutting means therewith for cutting an an-
nular hole of larger external diameter than
said core barrel; and an annular reamer body
at the lower end of said core barrel and
above said cutter body, said reamer body
having reamer elements of less diameter than
said cutting elements in order that said ream-
ing members will not be brought into opera-
tion unless said cutting elements are worn
away to-insufficient diameter, there being cir-
culation passages downwardly directed from
the interior of said reamer body and through
the reamer elements of said reamer body for
directing a drilling fluid from the space be-
tween said inner tubular wall and said outer
tubular wall into the cutting zone of said
core drilling tool.

7. In a core barrel including a body, a core-
receiving tube and cutter means at the lower
end thereof for cutting the core, the combi-
nation with an auxiliary reamer means
adapted to come into operation when said cut-
ter means has been worn away and will not
cut a hole of desirable diameter.

8. In a core barrel including a body, a
core-receiving tube and cutter means at the
lower end thereof for cutting the core, the
combination with an auxiliary reamer means
above said cutter means and of smaller di-
ameter than said cutter means, said auxiliary
reamer means being adapted to come into op-
eration when said cutter means has been
worn away and will not cut a hole of desirable
diameter.

9. In a core barrel including a body, a core-
receiving tube and cutter means at the lower
end thereof for cutting the core, the combi-
nation with an auxiliary reamer means adapt-
ed to come into operation when said cutter
means has been worn away and will not cut
a hole of desirable diameter, there being cir-
culation ducts in said auxiliary reamer means
for directing a stream of fluid downward to
said cutter means.

10. In a core barrel including a body struc-
ture, and a core-receiving tube, the combina-
tion with: a reamer body at the lower end
of the core barrel, having auxiliary reamer
means capable of reaming a hole large enough

-to pass the body of said core barrel; and a

cutter body threadedly secured to the lower
end of said reamer body, having a core-re-
ceiving opening and cutter for cutting away
the bottom of the hole, said cutter being
adapted to cut a hole of larger diameter than
said reamer means.

11. In a core barrel including a body struc-
ture, and a core-receiving tube, the combina-
tion with: a reamer body at the lower end of
the core barrel, having auxiliary reamer
means capable of reaming a hole large enough
to pass the body of said core barrel, and

circulation ducts formed in said auxiliary

reamer means; and a cutter body threadedly
secured to the lower end of said reamer body,
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having a core-receiving opening and cutter
for cutting away the bottom of the hole, said
cutter being-adapted to cut a hole of larger
diameter than said reamer means. -

In testimony whereof, we have hereunto
set our hands at Los Angeles, California, this
6th day of September, 1929.

JOHN A. ZUBLIN.
FORD A. PILGRIM.



