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Patented June 18, 1940

UNITED STATES

PATENT

- 2,204,844
DRILLING AND CORING APPARATUS
James F. Chappell, Mineola, Tex.
Application December 5, 1938, Serial No. 244,002
15 Claims. (CL 255—12)

This invention relates to new and useful im-
provements in drilling and coring apparatus.

This applicatidn is filed as an improvement on
my prior Letters Patent No. 2,120,240, issued
June 14, 1938. . _

One object of the invention is to provide an
improved apparatus which is particularly adapted
for use in drilling through hard formations and
which is so constructed that cores may be readily
taken in such hard formations. )

An important object of the invention is to pro-
vide an apparatus for drilling wells which in-
cludes an outer rotatable drill bit, and an inner

. pilot or guide bit which extends below the outer

15

bit, with improved means for imparting &
hammering or reciprocating action to said inner
bit, whereby drilling. through hard formations is
facilitated. ) i .

A particular object of the invention is to pro-
vide an improved drilling or coring apparatus of
the character described, wherein the inner bit
element is readily insertable within and remov-
able from the outer bit; said inner bit element
being either a solid cutting bit and acting as a
pilot or guide bit during the drilling operation or

being a tubular core bit, whereby a core may bhe.

. taken if desired.
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Still another object of the invention is to pro-
vide an improved apparatus for drilling. and cor-
ing wells which includes a drill stem having an
outer bit secured to its lower end and having an
improved spring actuated, reciprocating means
therein, which means is reciprocated when the
stem is rotated, together with a removable inner
bit adapted to be lowered through the drill stem
and connected with the reciprocating means,

whereby the inner bit is reciprocated as the outer.

bit is rotated; the construction of the stem and
associate parts being such that drilling fluid
may be conducted to and circulated through and
around said bits.

A construction designed to carry out the in-.

vention will be hereinafter described, together
with other features of the invention.

The invention will be more readily understood
from a reading of the following specification and
by reference to the accompanying drawings, in
which an example of the invention is shown, and
wherein: i

Figure 1 is an elevation of a drilling and coring
apparatus, constructed in accordance with the
invention,

Figure 2 is a view, parily in elevation and
partly in section, of the upper portion of said
apparatus, -

Figure 3 is a continuation of the parts shown
in Figure 2 and illustrating the lower portion of
said apparatus, - . ;

Figure 4.is an enlarged fransverse, vertical,
sectional view taken through the upper portion
of the device, .

Figure 5 Is'a continuation of the parts shown
in Figure 4 and illustrating the lower portion of

‘the device,

Figure 6 is a horizontal, cross-sectional view,
taken on the line 6—8 of Figure 4,

Figure 7 is a horizontal, cross-sectional view,
taken on the line -1 of Figure 4,

Figure 8 is a horizontal, cross-sectional view,
taken on the line 8—8 of Figure 4, .

Figure 9 is a horizontal, cross-sectional view,
taken on the line 8—8 of Figure 4,

Figure 10 is a horizontal, cross-sectional view,
taken on the line 10—!@ of Figure 5, . B

Figure 11 is a horizontal, cross-sectional view,

"taken on the line i{—f1i of Figure 5,

Figure 12 is a horizontal, cross-sectional view,
taken on the line 12—142 of Figure 5,

Figure 13 is a transverse, vertical, sectional
view taken through the coupling element of the
inner drill bit and showing the same removed
from the drill stem,. ) .

Figure 14 is a partial isometric view of the
follower ring, ,

Figure 15 is a partial isometric view of the
upper ratchet collar,

Figure 16 is a parfial isometric view of the
lower ratchet collar,

Figure 17 is a partial isometric view of the
elongate sleeve which receives the ratchet ele-
ment,

Figure 18 is a partial isometric view of the
drill collar which is interposed between the lower
end of the drill stem and the outer drill bit,

Figure 19 is an enlarged fransverse, vertical,
sectional view taken through the core bit,

Figure 20 is a view partly in section and partly
in elevation showing a modified form of the in-
vention, whereby the inner bit may be rotated
with the outer bit, and . .

Pigure 21 is a continuation of Figure 20, show-
ing the lower end of this arrangement.

In the drawings, the numeral 19 designates a
tubular drill pipe which has its upper end con-
nected to the usual square kelly or other drive
member (not shown), whereby said pipe may be
rotated. The pipe extends downwardly within
the well bore and has its lower end connected by
means of a coupling .collar (i with an elongate
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{2’ of substantialiy the same diameier as the
bore 10’ of the drill pipe. The lower end or wor-
tion of the member 12 is enlarged so as to form
an external, annular shoulder {5 and that vor-
tien of the member below said shoulder is ex-
ternzlly screw-threaded at 14, whereby the upwer
end of an elongale sieeve {5 may be connected
thereto. The lower end of the sleeve is internally
screw-threaded fo receive the upper end of a
tubular guide member or sleeve {6 and the lower
end of this guide sleeve has a drill collar 7
threaded thereinto (Figure 3). An outer drill
bit §8 of any suitable construction is connected
to the drill collar 17 and, with this arrangement,
it -will be seen that when the drill pipe (9 is
rotated, a rotetion is imparted to the drill bic
¢ through the medium of the coupling element
§2, sleaves {5 and {0 and the drill collar {7. An

axial opening (9 is formed in the drill bit 15 -

and an inner or pilot bit 2€, which is insertable
through the drill stem (@, is arrenged to projech
or extend through this opening. The lower end
of the pilot bit 20 is in 2 plane below the blades
18’ of the outer bit 18 and, as will be explained,
the inner bit is so connected to the drill stem
that when said drill stem is rotated to rotate the
outer it 18, 2 hammering or reciprocating action
is imparted to the inner hit. .

The bottom drill collar {7 is clearly shown in
Figures 3 to 5 and 18 and this coller is provided
with an exial bore 28’ extending entirely there-
through. Connecting nipples {7’ are formed ot
each end of the collar and are externally sciew-
threaded so as to be connected with the guide
sleeve 10 and the drill bit {8 respectively. The
wall of the bore 28’ of the drill collar is formed
with vertical recesses or channels 2§, which re-
cesses extend between the nipples 17’ (Figure
18). Each nipple is formed with a plurelity of
vertical ports 2%, which ports have their inner
ends communicating with the recesses or chen-
nels 26. ‘The outer ends of the ports in the lower
nipple communicate with the interior of the drill
bit body, while the outer ends of the ports 22 in
the upper nipple communicate with the bore 6’
of the guide sleeve (6. With this arrangemens,
fluld- from the bore of the sleeve (6 may ficw
downwardly through the ports 22 and the ver-
tical chennels or recesses 2f, then through the
ports in the lower nipple {7’ and into the interior
of the body of the drill bit #2. From the body,
this fiuld flows through inclined ports 28 formed
in the bit body adjacent the bit blades 08,
whereby the fiuld escaping through the poris 28
serves to lubricate and cool the blades (8°, as
well a3 o wash the cuttings removed during
rotation of the bit,

The bore 18’ of the gulde sleeve {6 is larger
In diameter than the bore 28’ of the drill collar
17 (Figure 3). Tlongate guide ribs 24 extend ou-
wardly from the wall of the bore {8’ of said
sleeve and the vertical faces of said ribs termingte

Jin vertical alinement with the bore 28’ of the

drill collar, whereby the distance between the
diametrically opposite ribs 24 is substantially
equal to the dlameter of the bore 2€’, as Is clearly
shown in Figure 8. The ribs 24 terminate short
of the upper and lower ends of the guide slesve
(€ and manifestly, fluid may flow through the
sleeve #8 between the guide ribs thereot. -

The bore 16’ of the elongate sleeve {8 is of o
larger diameter than the bore {6’ of the guide
gleeve (Figures 2 and 4). The wall of the bore
{8’ is recessed 80 as to form & plurality of vertical
ribs 26, four of which have been shown. As ig

9,804,344
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clearly shown in Figures ¢ and 17, the ribs
are located diametrically oprosite each other and
the space between said ribs provides o fiow chan-
nel for the fluid flowing through ihe slesve (5,
as will be explained. 4 pzir of diametrically
opposed lugs 26 are formed on two ol the ribs
25, being located nesrer the upper ends of seid
ribs. These lugs are for the purpose of impart-
ing the reciprocating action to the inner hit 26,
as will be explained. The lugs 2§ are adanted
to engage and ride within vertical grooves 2%
which are formed in the outer surface of apr
upper ratchet collar 28 (Figure 4). The grooves
27 are located diametrically opposite each other
in the exterior surface of the collar. The lower
edge portlon of said collar is formed with &
plurality of ratchet teeth 28, which teeth ars
adapted to engage the teeth 36 formed on the
upper end of a lower ratchet collar 3!. The

collar 23 is formed with a vertical bore 20, while

the collar 3( is formed with a similar bore 3!°
and the dilameter of said bores is substantiallv
equal. For holding the ratchet collars 28 and
3t in engagement with each other, whereby ti
ratchet teeth 29 and 30 contact eacl: other, s
coiled spring 32 has its lower end engaging the
upper edge of the collar 28 (Figure 4). A4 fol-
lower ring 33 rests on the upper end of the
spring 32 and said ring is confined between the
spring and the lower edge of the coupling mem-
ber 2. The spring exerts its tension to con-
stantly urge the ratchet collar 28 downwardly
into engagement with the collar 8. It is pointed
out that the follower ring 33 is formed with an
external, annular groove 24 and inclined ports
36 extend through the ring and communicete
with the groove. With such arrangement, Auid
flowing downwardly through. the drill pipe ¢
and the member (2 may flow downwardiy through
the ports 35 and enter the recesses between the
ribs 286 within the sleeve 5. Irom the bore {5’
of the sleeve 15, the fluid may enter the guide
sleeve 6 and then flow downwardly through the
drill eoller 17 and drill bit body (8, 25 has heen
expiained.

Normeally, the lower end of the lower ratchei
collar 8{ rests on the upper edge of the guics
sleeve (6 and to permit a flow of fluld from the
sleeve 6 to the sleeve 16 when the member 3¢
is seated on said sleeve, the rafchet collar ¢ is
formed with an external, annular groove 3§ and
inclined ports 387 lead from the groove to the
wore of the collar 3f. The provision of the groove
36 and ports 87 permits a flow of fuid from the
sleeve 16 to the guide sleeve {8 vihen the collar
31 is seated on tHe upper end of the guide sleeve.

From the above, it will be seen that when the
drill pipe 16 is rotated, 2 rotation is imparted
to the outer drill bit (8, whereby the cutting
blades (8’ thereof may perform the drilling op-
erafion. Rotation of the drill pipe 18 will im-
part a rofation to the coupling member (2 and
the sleeve {5, since said sleeve and said member
are directly connected to the drill pipe. As the
sleeve 6 rotates, a rotation is imparted to the
upper ratchet collar 28 due to the connection

between sald sleeve and sald collar formed by

the engagement of the lugs 2§ in the vertice!
grooves 27 of sald collar. If the lower refchet
collar 88 is held stetionary against rotation, it
will be manifest that as the upper coiiur Is ro-
teied, the engagement of the ratchet teeth 29
end 36 riding over each other, will impart a
hammering or reciprocating action to the lower
coller 6. This vertical reciprocation of the col-
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lar 81 occurs within the sleeve 15 between the
teeth 29 of the upper collar 28 and the upper

edge of the guide sleeve 16. Therefore, as the

outer drill bit 18 is rotated by a rotation of the
drill pipe 10, the upper ratchet collar 28 is also
rotated. The lower ratchet collar 3f is ver-
tically reciprocated by means of the ratcheb
teeth 29 and 30.

For connecting the inner or pilot bit 28 with
the lower ratchet collar 31 so that a vertical
reciprocation is imparted to this bit, said bit is
attached to the lower end of a tubular sleeve
stem 38, which stem has a diameter substantially

equal to the diameter of the axial opening 9 in-

the outer drill bit 18 (Figure 5). The upper ‘end
of the stem 38 is secured to a tubular mandrel 38
which has an outer diameter greater than the
outer diameter of said stem. It is pointed out
that the diameter of the mandrel is greater than
the diameter of the bore of the lower nipple {1
on the drill collar {1, whereby said mandrel can-
not pass through this nipple. The stem 38, how-
ever, has a diameter sufficiently small to pass
through this lower nipple of the collar 11 and,
therefore, when the lower end of the mandrel 39
strikes the nipple I7’, further downward move-
ment of the inner bit 20 is prevented.

For connecting the tubular mandrel 38, which
carries the inner bit 20, to the lower ratchet col-
lar 81, a coupling member A is connected to the
upper end of said mandrel and this coupling ele-
ment is insertable within the bore 28’ of the up-

- per ratchet collar 28 and also within the bore i’

40

Y

of the lower ratchet collar 3f. The lower end
of the bore 31’ of the collar 31 is formed with an
internal, annular shoulder 40 which is located
immediately above the inclined ports 31. As

‘clearly shown in Figure 16, the shoulder 40 is

pevelled and & plurality of notches 41 extend up-

wardly from said shoulder, the notches being .

formed in the wall of the bore 31’. Although
four notches have.been shown, it is to be under-
stood that any desired number may be provided
agc} ;:he top of each notch is bevelled as shown
at .

The coupling member A, which is arranged to_

be connected with the ratchet collar 31, is con-
structed in two sections B and C.  The lower sec-
tion B comprises a cylindrical, bored body 43
which has an externally screw-threaded nipple

44, whereby the body may be connected with the .
mandrel 38. The axial bore 45 of the body ex- .

. tends vertically therethrough. The upper end-of

60

. this bore is internally screw-threaded at 48 so as

to receive the lower threaded end of a ‘tubular
shank #1, which shank extends upwardly through
an axial bore 48 of the upper member C of said
coupling. The upper end of the bore 48 of the
member C is enlarged as shown at 49 and the
shank is formed with an annular head 50 which
is slidable vertically within the enlarged portion
49 of this bore. g

With this arrangement, it will be seen that the
lower member or section B of the coupling mem-
A is rigidly fastened to the upper end of the man-

. drel 39. The upper section C of said coupling

70

%

member is slidable on the tubular shank 47,
which is rigidly connected to the lower section B
and, therefore, the upper section is movable a
limited distance with relation to the lower sec-
tion. o

The lower end of the upper section.C-is pro-
vided with a plurality of vertical grooves 1]
which receive the upper ends of elongate ver-
tical dogs 52, which upper ends are pivoted

“end of said collar.

3

within the grooves on pins 53. The lower ends
of the dogs depend upon the upper section C and
engage in vertical slots 54 which are formed in
the lower section B of the coupling. The rear
face of each slot 54 is curved upwardly and the
extreme lower end of the slot is formed with a

shoulder 59 (Figure 4). It is obvious that when '

the upper section is moved with relation to the
lower section, with the rear faces of the dogs 52
riding on the curved faces of the slots 54 in the
lower section B, said dogs will be expanded or
retracted, depending upon which way the upper
section C is moved. In other words, if the lower

.ends of the dogs engage the upper ends of the
slots 54 in the lower section B, said dogs will be-

retracted so that their outer edges do not extend
beyond the outer periphery of the lower section
B.” However, if the upper section C is lowered
with relation to said lower section, the rear faces
of the dogs 52 riding on the curved faces of the
slots 54, will be expanded. :

The lower end of each dog is formed with an
outwardly extending lug 56 and the upper edge
of this lug is inclined so as to be complementary
to the upper bevelled surface 42 of the notches
&1 in the ratchet collar 3. When the coupling

‘member A is lowered through the drill pipe 16,

coupling member 12 and into the sleeve 15 s0 as
to pass through the bore 28’ .of the upper ratchet
collar and into the bore 31’ of the lower ratchet

‘collar 31, the downward movement of said mem-

ber A may continue until the lower edge of the
mandrel 39 strikes the nipple 11’ of the lower
end of the drill collar I1. The length of the
mandret 39 is such that when its lower edge is
resting on said nipple, the dogs 52 have their lugs
55 located below the lower end of the ratchet col-
lar 3i.  The coupling element is then raised to

expand the dogs 52, as will be presently ex-’

plained, so that the lugs 55 of said dogs may enter
the notches 41 in the collar 31, whereby ‘the cou-
pling element is connected to said collar. When
the lugs 55-are engaged in the notches 41, it will
be seen that the mandrel 39 which carries the
inner bit 20 is connected to the lower ratchet
collar 31 and when the upper ratchet collar 28
is rotated to impsart a reciprocating motion to
the coilar 81, the mandrel 38 is also reciprocated.
Since the inner bit 20 is carried by the mandrel
39, such reciprocation will impart a vertical
reciprocating movement or hammering action to
the inner bit 20.

In the operation of the apparatus, the outer.
. drill bit 18.is connected to

the coupling collar 7
1§ is. connected to the upper
The sleeve 15 and coupling
element 2 are also connected to the lower end of
the drili pipe 10, as has been explained. At this
time, the ratchet collars. 28 and 31, together with
the spring 32 and follower ring 33, are located
within the elongate sleeve (6. This assembly is
lowered through the well -bore to a point near
the bottom of the hole. s

After the drill pipe has been positioned within
the bore, .the inner bit 20 which is carried by
the mandrel 39 and which has the coupling mem-
ber A secured to its upper end is lowered within

and the guide sleeve
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the driil pipe. This lowering operation may be

accomplished by dropping, or by a suitable lower-
ing tool which may be engaged with an undercut
shoulder 56 provided at the upper end of the
section C of the coupling member A. The down-
ward movement of the inner bit assembly is con-

tinued until the lower end of the mandrel strikes

the upper end of the nipple T’ which is formed

70
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&,
at the lower end of the drill collar {1 and, et this
time, the inner bit 20 is projecting from the
axial opening {8 in the outer bit {8. )
Since the tool by which the mandrel 30 is
lowered is secured to the upper section C of the
coupling member A, this upper section C will
be separated as far as possible from the lower
section B. This is true because the weight of
the mandrel and the bit 26, which are secured to
the lower section B of the coupling A, will pull
the shank 47 downwardly until the head 58 of
sald shank rests on the shouider 50’ formed be-
tween the bore 48 and the enlarged portion 48
of said bore of the upper section C. Thus, it
will be seen that the lower section B which car-
ries the mandrel 39 is suspended from the upper

_ section C during the lowering operation and, at
~ this time, the lugs 55 formed on the lower ends
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of the dogs 52, which are carried by the upper
section C, are located at the upper end of the
slots 54 in the lower section B, whereby said lugs
are in their retracted position which permits
them to clear the hores of the ratchet collars 28
and 31. Therefore, 5o long as the lowering op-
eration of the inner bit and the mandrel 39, to-
gether with the coupling A& at the upper end
thereof, continues the dogs are in their retracted
position.

The length of the mandrel 38 is such that when
its lower edge strikes the lower nipple {7’ of the

drill collar {7 to prevent further downward move- )

ment of the inner bit assembly, the lugs 5% of
the dogs 52 have moved downwardly beyond the
lower end of the lower ratchet collar 3f{. The
lewering tool {not shown) is then released from
the shoulder %3 of the upper element C of the
coupling A, whereby said element may move
downwardly with reistion to the lower section B.
As this occurs, the dogs 52 engaging the curved
faces of the slots 54 are moved to an- expanded
position, whereby the lugs 55 of said dogs move
cutwardly in o radial direction.

To establish the connection between the ratchet
collar 3f and the coupling member A, it is only
hecessary to lower the drill pipe until the inner
bit 20 strikes the bottom of the hole. YWhen this
occurs, a continued lowering of the drill pipe
will cause the pipe and the sleeve (5 carried
thereby to move downwerdly, whereby the ratchet
collar 31 moves downwardly with relation to the
dogs 52 which are, of course, held stationary due
to the fact that the inner bit 20 is resting on the
bottom of the hole. As the ratchet collar 3
moves downwardly with relation to the dogs,

the bevelled shoulder 46 within the lower end of

said collar will strike the upper surfece of the
lugs 55 of said dogs and, by rotating the drill
pipe and the sleeve 15, & rotation is imperted
to the ratchet collars 26 and 84, whereby the
notches 8¢ may be registered with the lugs B5.
As soon as such registraiion oceurs, continued
downward movement of the collar 3{ causes the
dogs to enter the notches &4, as is clearly shown
in Figure 4.

_After the dogs have engaged in the notches 41,
a connection between the mandrel 38 which car-
ries the inner bit 28, and the lower ratchet collar
31, is established. Rotation of the drill pipe 18
will impart a direct rotation to the outer drill bit
8, whereby the drilling operation will be per-
formed. At the same time, the drill .pipe 10
will rotate the sleeve 15 and said sleeve will ro-
téte the upper ratchet collar 28 through the
medium of the lugs 26 and the grooves 21. 'The

lower ratchet collar 31 is directly connected to

-in Flgure 19, for the bit 28.

2,304,844

the ‘mandrel 8% through the dogs 52 and, since
said mandrel is attached to the inner bit, said
inner bit engaging the formation will prevent a
rotation of the mandrel 29 and the collar 31.
Therefore, as the upper ratchet collar 28 is ro-
tated and the lower ratchet collar 3! is held
stationary, it will be manifest that the engage-
ment of the ratchet teeth 2% and 89 will cause
the lower ratchet collar to be reciprocated or
moved vertically within the sleeve {5. 'This re-
ciprocating movement of the ratchet collar 3i
will be transferred to the mandrel 39 and to
the inner bit 20. Thus, it will be seen thai as
the outer bit {8 rotates, the inner bit 20 is
reciprocated.

Water, or other drilling fluld, is pumped down-
wardly through the drill pipe and is supplied to
the inner bit by passing through the tubular
shank 47, then downwardly through the tubular
mandrel 3¢ and outwardly through ports 120
provided for this purpose in the bit 20. In
passing to the outer bit 18, the water passes down-
wardly around the coupling A and ratchet col-
lars 28 and 3f through the vertical recesses
formed in the wall of the bore {5’ of the sleeve
I5. This water then flows downwardly through
the guide sleeve #6 and through the ports 22 in
the drill collar and finally escapes through the
outlets 23 provided in the bit body !8. As has
been explained, the ports 23 are located adjacent
the cutting blades {8’ of the outer bit..

When it is desired to remove the inner bit 20
for any purpose whatever, it is only necessary to
lower a suitable tool (not shown) which may be
engaged beneath the shouder 56 at the upper
end of the coupling member A. When this is
dene, the drill pipe 10 is then raised a slight
distance so as to relieve the lugs 55 of the dogs
52 of the weight imposed thereon. This causes
the lugs to move downwardly within the slots &1
and an upward pull on the upper section C of
the coupling member will immediately cause the
dogs to be retracted slong the inner curved sur-
face of each slot 54. As soon as the dogs are re-
tracted, the coupling member A may be readily
removed and the mandrel 33 with the bit 20 at its
lower end raised upwardly through the drill pipe.
The bit 28, which has heretofore been described,
is adaptable when drilling through hard forma-
tions as it provides a pilot or guide bit to lead
the large or outer bit 48 through the formation.
However, if it is desired to take a core, it is only
necessary to substitute a core bit 26e as shown

nected to the lower end of the mandrel 39 and is
provided with an axial bore 20b and as the ham-
mering action is imparted to said core bit the
core will travel upwardly into the bore of said
bit. To refain the core within said bore, the usual
spring finger 26c may be provided. To prevent
downward circulation of the drilling fuid through
the mandrel 39 and the core bit 20¢, a ball (not
shown) mey be dropped through the drill pipe
§8 so as to engage and close the upper end of the
head 5@ of the shank &7, whereby the bore of the
mandre!l is closed.

In many insfances, it might be desirable to ro-
tate the inner bit 28 with the outer hit i8, in
which event the inner bit must be directly con-

nected with the drill so as to rotate therewith. 7

For this purpose, a construction such as is illus-
trated in Flgures 20 and 21 is employed. A con-
necting unit 68 is interposed between the lower
end of the sleeve {5 and the tubular guide sleeve

This core bit is con- .
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which is constructed in a manner similar to the
sleeve 15, with the exception that it is shorter in
length. The |

with vertical ribs 62, similar to the ribs 25 of
the sleeve 15, and also has diametrically opposed
lugs 63 therein. The lugs are arranged to engage
within vertical grooves 64 which are formed in
the exterior surface of a coupling collar 65. The
lower end of the collar normally rests on the upper
end of the sieeve 16, being held in such position
by a coiled spring 66 which has its lower end en-
gaging the upper end of the collar. The upper
end of the spring contacts a follower ring 67,
which, in turn, engages an internal annular
shoulder 68 formed within the bore of the sleeve
61. '

The bore 65’ of the collar 65 is of substantially -

the same size as the bores 28’ and '3t of the

ratchet collars 28 and 31 respectively, and its

20

lower end is constructed in a manner similar to .

the lower end of the lower ratchet collar 31.
As shown in Figure 20, the bore 65’ has an in-

. ternal annular shoulder 63, similar to the shoul-

25
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- ciprocates with
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70

- coupling element A,

"of being opposite the ratchet collar 31,

der 40 of the collar 31, and a plurality of notches
70, similar to the notches 41 of said collar 3lI.

The top of the notches 10 provide shoulders 1. .

Below the internal shoulder 68, the lower end of
the collar 65 is slotted at 72, such slots being pro-
vided in place of the groove 36 and openings 31
in the collar 31 to permit by-pass of drilling
fluid. It is noted that if desired, the collar 31
could also be formed with the slots or, if desired,
the collar 65 could have the openings 31.

Since the collar 65 is connected directly to the
drill stem through the lugs 63, it is manifest. that
said collar will be rotated therewith at all times.
When the inner bit 20 is connected with the ratch-
et collars 28 and 31 by means of the stem 39 and
as has been described, the
stem extends through the bore 65’ of the collar
65 and no connection is set up between the stem
39 and said collar 65, whereby the inner bit re-

time, the collar 65 is not functioning, heing ro-

- tated with the drill stem.

When it is desired to Totate the inner bit 20,

. it is only necessary to remove the inner bit from

the drill pipe, as has been explained, and replace
the stem 39 with a stem 39° of a shorter length,
whereby when the inner bit is again lowered
through the drill pipe, the coupling A, instead
is dis-
posed opposite the collar §5. ‘The dogs 52 of the
coupling element are then: engaged with the
notches 10 of the collar 65 and & .connection is
made between the stem 39 and sald collar.
Since the collar 65 is constructed in the same
manner as the ratchet collar 31, this connection
is established in the same manner as hereinbe-
fore described. ~After such connection, a rota-
tion of the drill pipe will impart rotation to the
inner bit 20. Thus, it will be seen that by inter-

' posing the unit 60 in the drill pipe, the inner bit
rotated, as desired, by -

20 may be reciprocated or
merely changing -the length of the stem which
carries said inner bit. ' ,

The foregoing ‘description of the invention is
explanatory thereof and various changes in the
size, shape and materials, as well as in the de-
tatls of the illustrated construction may be made,

within the scope of the appended claims, without

- - departing from the spirit of the invention.

7%

What
Pateut is:
1. A drilling and coring apparatus including,

bore of the sleeve 6i is provided’

a hammering action. At this

1 élaim and desire to secure by Letters
o S for attaching the

S5

a rotatable drill pipe, means for rotating said
pipe, a drill bit having an axial opening threaded
onto the lower end of the drill pipe and rotat-
able therewith, a reciprocating element mounted
within the drill pipe, an inner bit insertable
through the drill pipe and adapted to extend
below the outer bit, means for connecting the
inner bit with y
means for imparting a reciprocating motion to
said element to reciprocate the inner bit when
the drill pipe is rotated. o

2. A drilling and coring apparatus including,
a rotatable drill -pipe; means for rotating said
pipe, a drill bit having an axial opening threaded
onto the lower end of the drill pipe and rotatable
therewith, an annular reciprocating element with-
in the drill pipe, means for connecting said ele-~
ment with the drill pipe so as to reciprocate
the same when the pipe is rotated, an inner bit
assembly insertable through the drill’ pipe and
element and having a bit at its lower end which
projects through the opening in the outer bit,
and means for attaching the inner bit assembly
to the reciprocating element, whereby a vertical
reciprocating movement is imparted to the inner
bit when the drill pipe is rotated to rotate the
outer bit. T

3. A.drilling and coring apparatus including,
a rotatable drill pipe, means for rotating said
pipe, a drill bit having an axial opening threaded
onto the lower end of the drill pipe and rotatable.
therewith, an annular reciprocating element
within the drill pipe, means for connecting said
etement with the drill pipe so as to reciprocate
the same when the pipe is rotated, an inner bit

-assembly insertable through the drill pipe and

the reciprocating element, and ™
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element and having a bit at its lower end which -

"projects through the opening in the outer bit,

and means for removably connecting the inner
bit assembly to the reciprocating element, where-
by a vertical reciprocating movement is imparted
to the inner bit when the drill pipe is rotated to
rotate the outer bit. o

4. A driliing and coring apparatus including, &
rotatable driil pipe, means for rotating said pipe,
a drill bit having an axial opening threaded onto
the lower end of the drill pipe and rotatable

_therewith, an annular reciprocating element.

within the drill pipe, means for connecting said
element with the drill pipe so as to reciprocate

“the same When the pipe is rotated, an inner bit
assembly adapted to be run into the drill pipe and

through the reciprocating element on & flexible
line and having a bit at its lower end which pro-

jects through the outer bit so as to be in a

‘plane therebelow, and & coupling on the upper

end of the inner bit assembly arranged to engage
the reciprocating element to connect said element
to the assembly, whereby the inner bit is recip-
rocated vertically when the drill pipe is rotated
to rotate the outer bit. . ; .

5. A drilling and coring apparatus including, a
rotatable drill pipe, means for rotating said pipe,
a drill bit having an axial opening threaded onto
the lower end of the drill pipe and rotatable
therewith, an annular reciprocating element with-
in the drill pipe, means for connecting said ele~
ment with the drill pipe so as to reciprocate the
same when the pipe is rotated, an inner bit as-

40

45

&6

(1]

sembly insertable through the drill pipe and ele- -

ment and having a bit at its lower end which pro-
jects through the opening in the outer ‘bit, means
inner bit assembly to the re-

ciprocating element, whereby a vertical recip- 75
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rocating movement is imparted to the inner bit
when the drill pipe is rotated to rotate the outer
bit, and means for delivering a drill fluid from
the drill pipe to both the Inner and outer bits,

6. A drilling and coring apparatus including, g
rotatable drill pipe, means for rotating said pipe,
2 drill bit having an axia] opening attached to the
lower end of the drill pipe and rotatable there-
with, an annular reciprocating element within
the drill pipe, means for connecting said element
with the drill pipe so as to reciprocate the same
when the pipe is rotated, an inner bit assembly
adapted to be run into the drill pipe and through
the reciprocating element on a flexible line and
having a bit at its lower end which projects
through the outer bit S0 as to be in a plane there-
below, a coupling on the upper end of the inner
bit assembly
cating element to connect said element to the
assembly, whereby the inner bit is reciprocated

vertically when the drill pipe is rotated to rotate .

the outer bit,
fluid from the
outer bits.

7. A drilling angd coring apparatus including, a
rotatable drill pipe, means for rotating said pipe,
an outer drill bit having an axial opening secured
to the lower end of the drill pipe and rotatable
therewith, a reciprocating collar confined within
the drill pipe, g rotatable collar above the re-
ciprocating collar and engaging the Same, means
for connecting the rotatable collar with the drill
i said collar is rotated

and means for delivering a drill
drill pipe to both the inner and

vertically

8. A drilling and coring apparatus including, g
rotatable drill pipe, means for rotating said pipe,
an outer drill pit having an axia] opening secured
to the lower end of the drill pipe and rotatable
therewith, & reciprocating collar confined within

tpe drill_ bipe, a rotatable collar above the re-

core bit which projects below the outer bit, means
for connecting the bit assembly with the re-
ciprocating element, and.means for imparting a
reciprocating motion to the inner hit assembly
when the drill pipe is rotated, whereby the core
bit is reciprocated when the outer

10. A drilling and coring apparatus including,
& rotatable drill pipe, means for rotating said pipe,

arranged to engage the recipro-

- rotated thereby,

bit is rotated.

2,204,844

& drill bit having an axial opening attached to
the lower end of the drill pipe and rotatable
therewith, an annular reciprocating element
within the drill pipe, means for connecting said
element with the drill pipe so as to reciprocate
the same when the pipe is rotated, an inner bit
assembly insertable through the drill pripe and
element and having a tubular core bit at its lower
end which projects through the opening in the
outer bit, and means for attaching the inner bit
assembly to the reciprocating element, whereby
a vertical reciprocating movement is imparted
to the inner tubular core bit when the drill pipe
is rotated to rotate the outer bit.

11. A drilling and coring apparatus including,
a rotatable drill- pipe, means for rotating said
pipe, a drill bit having an axial opening attached
to the lower end of the drill pipe and rotatable
therewith, an annular reciprocating element
within the drill pipe, means for connecting sajd
element with the drill pipe so as to reciprocate
the same when the pipe is rotated, an inner bit
assembly insertable through the drill pipe and
element and having a tubular core bit at its lower
end which projects
outer bit, and means for removably connecting
the inner bit assembly to the reciprocating ele-
ment, whereby a vertical reciprocating move-
ment is imparted to the inner tubular core bit
when the drill pipe is rotated to rotate the outer
bit.

12. A drilling and coring apparatus including,
a rotatable drill pipe, means for rotating said
pipe, an outer drill bit having an axial opening
secured to the lower end of the drill pipe and
rotatable therewith, a rotatable collar within the
drill pipe and connected therewith so as to be
a collar confined within the
drill stem adjacent the rotatable collar and ca-
pable of a limited axial movement therein, the
collars having ratchet teeth on their contiguous
edges which are in engagement with each other,

" whereby rotation of one collar imparts a vertical

reciprocating, movement to the other collar, an
inner bit assembly insertable through the drill
stem and collars and including an inner bit which
extends through the opening in the outer bit, and
means for connecting said assembly to the re-
ciprocating collar, whereby a hammering action
is imparted to the inner bit when the drill pipe
is rotated to rotate the outer bit,

13. A drilling and coring apparatus including,
& rotatable drili pipe, means for rotating said
pipe, an outer drill bit having an axial opening
secured to the lower end of the drill pipe and
rotatable therewith, g rotatable collar within the
drill pipe and connected therewith so0 as to be
rotated thereby, a collar confined within the
drill stem adjacent the rotatable collar and ca-
bable of a limited axial movement therein, the
collars having ratchet teeth on their contiguous
edges which are in e€ngagement with each other,
whereby rotation of one collar imparts a vertical
to the other collar, an
inner bit assembly Insertable through the drill
stem and collars and Including an inner bit which
extends through the opening in the outer bit, and
2 coupling for detachably connecting the inner
bit with the reciprocating” collar, whereby said
Inner bit is reciprocated when the drill pipe is
rotated to rotate the outer bit,

14. A drilling and coring apparatus including,
a rotatable drill pipe, eans for rotating said
pipe, a drill bit having an axia] opening at-
tached to the lower

through the opening in the
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rotatable therewith, an annular reciprocating ele-
ment within the drill pipe, means for connecting
said element with the drill pipe so as to recipro-
cate the same when the pipe is_ rotated, a ro-
tatable element within the drill pipe and rotatable
therewith, an inner bit assembly insertable
through the drill pipe and having & bit at its
lower end which projects through the opening in
the outer bit, and means carried by the inner
bit assembly arranged to be connected with the
reciprocating elemen$ or with the rotatable ele-
ment, whereby the inner bit may be reciprocating
or rotated by the rotation of the drill pipe and
outer drill bit.

15.. A drilling and. coring apparatus including,

a rotatable drill pipe, means for rotating said
pipe, a drill bit having an axial opening attached

to the lower end of the drill pipe and rotatable
therewith, an annular reciprocating element
within the drill pipe, means for connecting said
element with the drill pipe so as to reciprocate
the same when the pipe is rotated, a rotatable
element within the driil pipe and rotatable there-
with, an: inner bit assembly adapted to be run
through the drill pipe on a flexibje line and having
s bit at its lower end which projects through
the outer bit so as to be in ‘a plane therebelow,
and a coupling on the upper end of the inner bit
assembly arranged to be removably connected
with either the. reciprocating element or the ro-
tatable element, whereby the inner bit may be
reciprocated or rotated. by the rotation of the
drill pipe and outer drill bit. i
JAMES F. CHAPPELL.
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