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My invention relates to rotary core drills,
particularly of the type by which a sample
core is formed and extracted to determine
the character of formation encountered.

It is a purpose of my invention to provide
a core drill having core forming cutters which
in operation are subjected to minimum wear
so as to prevent the formation of a tapered
core and to produce a core of uniform diam-
10 eter thereby maintaining the strata of the

-eore in their original relative positions so that

the true character of the formation can be

determined. S

It is also a purpose of.my- invention to
15 provide a core drill which greatly facilitates
the removal of the core from the barrel and
in such manner as to eliminate the breaking,
disintegration or in any way injuring the
core when extracting the latter from the bar-

20 rel. ’
A further purpose of my invention is the

provision of a core drill' which operates to.

trim the core to a uniform diameter for free
passage into the core barrel so that irrespec-
25 tive of any irregularity in the formation of
the core due to wearing of the cutters, a core
of uniform diameter with the strata thereof
maintained in their original positions is in-
sured. ‘ :

30 I will describe only three forms of rotary

core drills embodying my invention, and will -

then point out the novel features thereof in
claims.

In the accompanying drawings

Figure 1 is a view showing in vertical sec-
tion one form of core drill embodying my
invention in applied position within a well.

Figure 2 is a bottom plan view of the core
drill shown in Figure 1 and with a portion
thereof broken away. L

Figure 3 is a vertical sectional view taken
on the line 3—3 of Figure 1.

Figure 4 is a detail perspective view of one
of the boring bits. :

Figure 5 is a transverse seetional view taken
on the line 5—5 of Figure 1.

Figure 6 is a detail perspective view of the
split sleeve embodied 1n the core drill shown
in Figure 1.

50 Figure 7 is a yiew similar to Figure 2
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showing another form of core drill embody-
ing my invention.
Figure 8 is a fragmentary vertical sec-

tional view of a third form of core drill em-

bodying my invention. _

Similar reference characters refer to sim-
ilar parts in each of the several views.

Referring specifically to the drawings and
particularly to Figure 1, my invention in its
present embodiment” comprises a tubular:
shank 15 which may be of any desired length
and following the usual practice may be con-
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sidered as made up of several sections of drill . -
pipe for connection of a string of drill tubing -

in the usual manner. Through the medium

4]

of a connecting sleeve 16, a tool head 17 is .

“detachably connected to the lower end of the

tubular shank 15, such head being provided
with an annular collar 18 exteriorly threaded
for engagement with the sleeve. The collar
18 is interiorly threaded to receive and secure .
therein an annular member 19 provided in-
ternally with upwardly extending buttress
threads 20 provided for the purpose of pre-
venting downward displacement of a core
from the core barrel. The core barrel desig-
nated at 21 is received within the bore of the
tubular shank 15 and is threaded at its lower
énd for connection with the annular member
19, the latter being provided with an annular-
shoulder 22 on which the lower end of the
barrel rests. This shoulder 22 is sufficiently
wide to also form a support for a core re-
ceiving sleeve 23 mounted in the barrel 21.
This sleeve is made up of a plurality of sec-
tions each of which is split longitudinally .
as indicated at 24 in Figure 6 and formed
of a material having the requisite degree of
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resiliency to permit of its being expanded and .

contracted for a purpose which will be here-
inafter described. —
. The up]ier end of the core barrel 21 is pro-
vided ‘with & check valve 25 which permits
water in the barrel to be expelled into the
shank'as the core moves into the barrel which
prevents the flushing water entering the up-
per end of the barrel.

As-illustrated to advantage in Figure 2,
the tool head 17 is provided with a plurality -
of pockets or chambers 26 spaced circumfer-
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entially of the head and arranged at tangents
with respect to the axis thereof. These cham-

bers 26 are accessible from the bottom of the

tool head, and as shown in Figure 3 each

chamber contains a rotary cutter 27 rotatable’

on a stub axle 28 mounted in and disposed

_radially of the tool head as shown in Figure
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2. The tool head is provided with a central
bore 29 in vertical alinement with the core
barrel 21 and annular member 19, and as
shown in Figure 1 the cutters 27 are disposed
so that their confronting sides are in tan-
gential relation to such bore. The inner ends
of the stub axle 28 are concave as shown in
Figure 2 in order that they will not gouge
the core during rotation of the drill. .

In the present instance I have shown the

“tool head provided with three rotary cutters

97, and each cutter in the present instance is
in the form of a relatively thick wheel hav-
ing its periphery provided with transversely
extending ribs 80 which function as teeth for
boring the earth in the formation of the core.
As illustrated in Figures 1 and 3, the mount-
ing of the cutters 27 in the tool head is such

that portions of their peripheries at all times .

project from the bottom of the tovl head so
that the ribs 80 thereof may have boring en-
gagement with the earth as the drill is rotated
to form the core.

Between and in'surrounding relation to the
cutters 27 are boring bits 81 having relatively
broad bases suitably secured in recesses 82 in

‘the hettom of the tool head and with their

blades extending downwardly and outwardly
beyond the periphery of the tool head so that
in the rotary movement of the drill they will
function to bore the hole.. The blades of the
bits extend in a counter-clockwise direction
as when viewed in Figure 2 so that they co-
operate in effecting a drilling of the hole as
will be understood. o

In operation, the bits 81 and the cutters 27
under rotary movement of the drill co-oper-
ate in effecting a drilling of the hole, the bits
operating to drill the wall of the hole and a
portion of the bottom and the cutters drilling
a portion of the bottom and in such manner
as to-form a core between the cutters. As
the drill proceeds downwardly the core con-
tinues to be formed in this manner and di-
rectly beneath the bore of the tool head so
that the core is free to pass upwardly into
the bore and ultimately into the sleeve 23
of the core barrel 21. 1t is to be noted that

“the confronting sides of the cutters 27 oper-

ate in conjunction with the peripheries there-
of in forming a core of uniform diameter
and in such manner that the cutters are sub-
jected to a minmum amount of wear. Tt will
be therefore manifest that the original ar-
rangement of strata forming the core is pre-
served during the passage of the core through
the tool head and into the sleeve so that the
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true character of the earth formation can -

be subsequently determined. ‘
After the sleeve 23 has been completely

filled with a core, by elevating the drill from

the well, the sleeve with the core can be read-

‘ily removed from the core barrel, it being

understood that the sleeve has a sliding fit
in ‘the core barrel.
sleeve from the barrel it automatically ex-
pands by virtue of its split form thus releas-
ing the core and permitting the ready re-
moval of the latter in the exact form in which
it was introduced into the sleeve. In this
manner the true character of the earth for-
mation is maintained during the formation

. and removal of the core from the drill.

In order that the rotary cutters 27 be
properly flushed at all times during the op-
eration of the drilling, the collar 18 is pro-
vided with ports 33 which provide commu-
nication between the shank and the core bar-
rel and the several chambers or pockets 26
so that flushing water introduced into the
shank will find ready access to the several
chambers 26.

Referring now to Figure 7, I have here -

shown another form of core drill embodying
my invention which is identical to the core
drill first described with the exception that
concavo-convex disks 84 are used in place of
the rotary cutters 27. These disks have their

cutting edges disposed. tangentially of the.

bore 29 of the tool head and similarly to the
cutters 27 they project from the bottom of
the tool head for engagement with the earth
in the formation of the core.

Upon removal of the
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The disks are .

disposed in pockets 35 and rotatably mount-

ed on stub axles 86, the axles being insertable
into the heads through openings 87 extending
inwardly from the peripheries of the head.
The mounting and arrangement of the sev-
eral.disks is such that they not only co-operate
to form a core which ultimately passes up-
wardly into the sleeve of the core barrel but
they operate to trim the core as it passes
through the bore of the tool head whereby
the formation of a core of uniform diameter
is insured.

Referring now to Figure 8, I have here
shown a third form of core drill embodying
my invention which comprises a tool head
38 associated with the tubular shank and core
barrel in the same manner as the other tool
heads. The head 38 is formed with a central
bore 39 in vertical alinemient with the core
barrel, and extending outwardly from the
bore are pockets 40 in which trimmibg wheels
41 are rotatably mounted. These wheels 41
are mounted on stub axles 42 secured within
the tool head, the wheels are arranged with
their confronting sides flush with the bore 89
so as to have contact with the core as it passes
upwardly through the bore.

In this emboc%iment of my invention, the

‘bore is formed by a plurality of radially ar-
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ranged bits 4?; secured to and depending from’
the bottom of the tool head and also function-.

ing to drill the hole in a manner similar to
the boring bits 81 of the other forms of core
drills. In acore drill of this character where
the bits perform the double function of form-
ing the core and drilling the hole, they are
subjected to great wear and particularly at
their inner ends or those ends which have ac-
tual contact with the core as it moves upward-

ly. Asaresult of this wear, a core of tapered.

form is produced or a form which- exceeds
in diameter that of the bore so that in en-
tering the bore a constriction of the core is
effected which operates to destroy the origi-
nal positions.of the strata forming the core
so that the true character of the formation

can not be subsequently determined. In or-.

der to overcome this difficulty and produce
a core which can readily pass through the

bore: of the tool head without disturbing the -

original character of the formation, the

. wheels 41 are provided, and as shown thesa
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- with a plurality of downwardly opening -

80

-wheels are disposed above the bits 43 so that

the confronting sides under the rotative
movement of the drill will operate to trim the
core to such diameter that it can pass freely
through the bore into the core barrel.

In Figure 8, I have shown the tool head 38
provided with ports 44 through which a
flushing water finds access to the pockets 40,
Other ports 45 are formed in the tool head
so that the water supplied to the pockets can
find its way downwardly to points between
the bits 43. : .

Although I have here shown and de-
scribed only three forms of rotary core drills
embodying my invention, it is to-be under-
stood that various changes and modifications
may be made therein without departing from
the spirit of the invention and the spirit and
scope of the appended claims, :

What I claim is: _ _

1. A'core drill comprising a tubular shank
adapted to be connected to a rotary drill pipe,
a sleeve connected to the lower end of the
shank, a tool head having an annuluar ex-

texnally threaded collar threaded into the

sleeve and provided with an internally

threaded portion, an annular member thread-
ed into said portion and having an annular

shaulder, a core barrel threaded into the an-
nular member and engaging said shoulder,
said barrel having a centrally disposed core
receiving bore and provided around the bore

pockets arranged tangentially with respect
to the axis of the barrel, horizontal stub ax-
les secured to the barrel extending radially

into said pockets, relatively thick cutter .

wheels rotatably mounted on the axles and

having peripheral transversely extending

ribs to form teeth, said wheels projecting be-

- low the tool head so that. their teeth are
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adapted for boring engagement with the

3

earth to form a core, and a plurality of cut-
ters having relatively broad hases secured to .

the head and the blades of which project be-
low. the rotary cutters and beyond the pe-
riphery of the tool head. :
2. In a core drill, a tool head having a cor
receiving bore, boring cutters fixedly secured
to the head for rotation therewith, and core
trimming elements mounted to rotate about
horizonal -axes in the head above the:fixed

cutters and comprising wheels having their -
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confronting side faces disposed at a tangent

to a circle defining the circumference of the

bore. - : .
3. In a core drill, a tool head having a core
receiving bore, a plurality of radially ar-
ranged cutters mounted for rotation in the
head upon axes transversely disposed with
respect to the length of the bore, said cutters
comprising relatively thick wheels having
their peripheries formed with transversely
extending teeth, the cutters being arranged

tangentially of the bore so that their con-

fronting side faces are adapted to have con-

-tact with a core received in the bore, and a
plurality of cutters fixed to the head in al-

ternate relation to the rotary cutters and

" having cutting blades,the outer ends of which

are disposed 2l?Jeyonda circle defined by the
outer sides of the rotary cutters and the in-

ner ends of which are disposed within said .

circle, the cutting blades of the last men-
tioned cutters being radially arranged and in-
clined downwardly and forwardly in the di-
rection of rotation of the head, the blades
pé'es‘enting horizontal and vertical cutting
edges. , : '
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