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UNITED STATES 

2,204,844 

PATENT OFFICE 
2,204,844 

DRING AND CORINGAPPARAS 
James F. Chappel, Mineola, Tex. 

Application December 5, 1938, Seria No. 244,002 
15 Claims. 

This invention relates to new and useful in 
provements in drilling and coring apparatus. 
This applicatión is filed as an improvement on 

my prior Letters Patent No. 2,120,240, issued 
June 4, 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 

Wide 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 

5 bit, with improved means for imparting a 
hammering or reciprocating action to said inner 
bit, whereby drilling through hard formations is 
facilitated. 
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 renov 
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 be 
taken if desired. 

4) 

5) 

5 

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: - 

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

Figure 2 is a view, partly in elevation and 
partly in section, of the upper portion of sai 
apparatus, r 

(C. 255-72) 
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 transverse, 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 7-7 of Figure 4, 

Figure 8 is a horizontal, cross-sectional view, 
taken on the line 8-3 of Figure 4, 

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

Figure 10 is a horizontal, cross-sectional view, 
taken on the line O-O of Figure 5, 

Figure 11 is a horizontal, cross-sectional view, 
taken on the line - of Figure 5, 

Figure 12 is a horizontal, cross-sectional view, 
taken on the line 2-2 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, d 

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

Figure 16 is a partial 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 transverse, 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 

Figure 21 is a continuation of Figure 20, show 
ing the lower end of this arrangement. 
In the drawings, the numeral 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 f with an elongate 
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62 of substantially the same diameter as the 
bore of the drill pipe. The lower end or cor 
tion of the ninenber 2 is enlarged so as to form 
an external, annular shouldier 3 and that gor 
tion of the inemaer below said shoulder is ex 
{ernaliy Screw-threaded at 36, whereby the upper 
end of ai. elongate sleeve may be connected 
thereto. The lower end of the sleeve is internally 
Screw-threaded to receive the upper end of a 
tubular guide member or sieeve 6 and the lower 
end of this guide sleeve has a drill collar 
threaded thereinto (Figure 3). An outer drill 
bit 3 of any suitable construction is connected 
to the drill collar E and, with this arrangement, 
it will be seen that when the drill pipe 5 is 
rotated, a rotation is in parted to the drill bit, 
3 through the medium of the coupling element 

f3, sleeves 5 and G and the drill collar . An 
axial opening 9 is formed in the drill bit 3. 
and an inner or pilot bit 20, which is insertable 
through the drill stem 2, is arranged to project 
or extend through this opening. The lower end 
of the pilot bit 23 is in a plane below the blades 
A3' of the outer bit, 3 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 bit 8, a hannering or reciprocating action 
is imparted to the inner bit. 
The bottom drill collar i is clearly shown in 

Eigures 3 to 5 and 18 and this collar is provided 
with an axial bore 23' extending entirely thee 
through. Connecting nipples " are formed at 
each end of the collar and are externally sciew 
threaded so as to be connected with the guide 
sleeve 6 and the drill bit 3 respectively. The 
wall of the bore 26' of the drill collar is formed 
with vertical recesses or channels 2, which re 
cesses extend between the nipples ' (Figure 
18). Each nipple is formed with a plurality of 
verical ports 23, which ports have their inner 
ends conianunicating with the recesses or cine:- 
nels 3G. The outer ends of the ports in the lower 
Phipple communicate with the interior of the drill 
bit body, while the outer ends of the ports 22 it 
the upper nipple communicate with the bore GG 
of the guide sleeve G. With this arrangemen?, 
fluid. from the bore of the sleeve G may so. 
downwardly through the ports 22 and the were 
tical channels or recesses 2S, then through the 
ports in the lower nipple and into the interior 
of the body of the drill bit 3. From the body, 
this fluid flows through inclined ports 23 formed 
in the bit body adjacent the bit blades 8, 
whereby the fitid escaping through the pors 28 
serves to lubricate and cool the blades 3', as 
Well as to Wash the cuttings removed during 
rotation of the oil, 
The bore 3' of the guide sleeve 6 is larger 

in diameter than the bore 26 of the drill collar 
(Figure 3). Elongate guide ribs 24 extend out 

Wardly from the wall of the bore 3 of said 
sleeve and the vertical faces of Said ribs terminate 
in vertical aiinement With the bore 2' of the 
drill collar, whereby the distance between the 
diametrically opposite ribs 24 is substantially 
equal to the diameter of the bore 2.0', as is cleary 
shown in Figure 8. The ribs 24 terminate short, 
of the upper and lower ends of the guide sleeve 

and manifestly, fluid may flow through tie 
sleeve 8 between the guide ribs thereof. . 

the bore is of the elongate sleeve S is of a 
larger diameter than the bore 6' of the guide 
sleeve (Figures 2 and 4). The Wall of the bore 

3' is recessed so as to forma, plurality of vertical 
ribs 2, four of which have been shown. As is 

2,304,346. 
clearly shown in Figures ; 2nd it, the ribs 23 
are located diametrically opposite each other anti 
the Space between said ribs provides a fio; chari 
anel for the fluid flowing through the sleeve S, 
2S Will be explained. A pair of diametrically 
Opposed lugs 26 are formed O: two o tha ribs, 
25, being located nearer the upper ends of said 
ribs. These lugs are for the purpose of inp3rt 
ing the reciprocating action to the inner hit 26, 
as will be explained. The lugs 23 are adapted 
to engage and ride within vertical grooves 2 
which are formed in the outer surface of an 
upper ratchet collar 23 (Figure 4). The grooves 
2 are located diametrically opposite each other 
in the exterior surface of the collar. The lower 
edge portion of said collar is formed with 2, 
plurality of ratchet teeth 29, which teeth are 
adapted to engage the teeth 36 formed on the 
upper end of a lower retchet collar 35. The 
collar 23 is formed with a vertical bore 23, while : 
the collar 3? is formed with a similar bore 3 
and the diameter of said bores is substantially 
equal. For holding the ratchet, collars 28 and 
36 in engagement with each other, whereby till: 
ratchet teeth 29 and 30 contact each other, a 
coiled Spring 32 has its lower end engaging the 
uper edge of the collar 28 (Eigure 4). A foll 
lower ring 33 rests on the 9pper end of the 
Spring 32 and said ring is confined between the 
Spring and the lower edge of the coupling men 
her 2. The spring exerts its tension to con. 
Stantly urge the ratchet collar 23 downwardly 
into engagement with the collar 3. It is pointed 
out that the follower ring 33 is formed with an 
external, annular groove 36 and inclined ports 
33 extend through the ring and communicate 
with the groove. With such arrangement, fuid 
fiowing downwardly through the drill pipe f ( 
and the member 2 mayflow downwardly through 
the ports 35 and enter the recesses between the 
rios 2 within the sleeve 5. From the bore 5’ 
of the sleeve G, the fluid inay senter the guide 
sleeve 8 and then flow downwardly through the 
drill collar and drill bit body 6, as inas been 
expiained. 

Normally, the lower end of the lower ratchet 
collar 36 rests on the upper edge of the guice 
sleeve and to permit a flow of fluid from the 
sleeve to the sleeve 86 when the member 35 
is seated on said sleeve, the ratchet collar 3; is 
formed with an external, annular groove 3G and 
inclined ports 3 lead from he groove to the 
kore of the collar 3. The provision of the groove 
36 and ports 32 permits a fiow of fiuid from the 
sleeve S to the guide sleeve 6 vifier the colia 
3G is seated on the upper end of the guide sleeve. 

Fronin the above, it will be seen that when the 
drili pipe 6 is rotated, a rotation is imparted 
to the outer drill bit 8, whereby the cutting 
blades 68' thereof may perform the drilling op 
eration. Rotation of the drill pipe 3 will in 
gart, a rotation to the coupling member 2 and 
the sleeve S, since said sleeve and said member 
are directly connected to the drill pipe. As the 
sleeve 95 rotates, a rotation is imparted to the 
upper ratchet collar 28 due to the connection 
etween said sleeve and Said collar formed by 

the engagement of the lugs 23 in the vertical 
grooves 2 of said collar. If the lower ratchet 
collar 88 is held stationary against rotation, it 
Will be manifest that as the upper coal is ro 
t8ted, the engagement of the ratchet teeth 29 
&nd 38 riding over each other, will impart a 
ihannering or reciprocating action to the lower 
collar S. This vertical reciprocation of the col 
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2,304,844 
lar 3 occurs within the sleeve 5 between the 
teeth 29 of the upper collar 28 and the upper 
edge of the guide sleeve 6. 
outer drill bit 8 is rotated by a rotation of the 
drill pipe O, the upper ratchet collar 28 is also 
rotated. The lower ratchet collar 3 is ver 
tically reciprocated by means of the ratchet 
teeth 29 and 30. 

For connecting the inner or pilot bit 2 with 
the lower ratchet collar 3 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 8 (Figure 5). The upper end 
of the stem 38 is secured to a tubular mandrel 39 
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 T' 
on the drill collar 7, 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 7 and, 
therefore, when the lower end of the mandrel 39 
strikes the nipple T', further downward move 
ment of the inner bit 20 is prevented. 
For connecting the tubular mandrel 39, which 

carries the inner bit 20, to the lower ratchet col 
lar 3, 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 3' 

40 

' 50 

immediately above the inclined ports 37. 

of the lower ratchet collar 3. The lower end 
of the bore 3 of the collar 3 is formed with an 
internal, annular shoulder 40 which is located 

AS 
clearly shown in Figure 16, the shoulder 40 is 
bevelled and a plurality of notches 4 extend up 
Wardly from said shoulder, the notches being . 
formed in the wall of the bore 3 f". Although 
four notches have been shown, it is to be under 
stood that any desired number may be provided 

he top of each notch is bevelled as shown 
3. P 

The coupling member A, which is arranged to 
be connected with the ratchet collar 3, 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 
4, whereby the body may be connected with the 
mandrel 39. The axial bore 45 of the body ex 
tends vertically therethrough. The upper end of 

60 

this bore is internally screw-threaded at 46 so as . 
to receive the lower threaded end of a tubular 
shank 47, 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 
A9 of this bore. 
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 

75 

member is slidable on the tubular shank 4, 
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. 
The lower end of the upper section C is pro 

vided with a plurality of vertical grooves 3 
which receive the upper ends of elongate ver 
tical dogs 52, which upper ends are pivoted 

Therefore, as the 

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 5 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 55 and the upper edge 
of this lug is inclined SO as to be complementary 
to the upper bevelled surface 42 of the notches 
4 in the ratchet collar 3. When the coupling 
member A is lowered through the drill pipe f (, 
coupling member 2 and into the sleeve 5 so as 
to pass through the bore 28', of the upper ratchet 
collar and into the bore 3' of the lower ratchet 
collar 3, the downward movement of said mem 
ber. A may continue until the lower edge of the 
mandrel 39 strikes the nipple T' of the lower 
end of the drill collar 7. The length of the 
mandrel 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 3. 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 4 in the collar 3, whereby the cou 
pling element is connected to Said collar. When 
the lugs 55 are engaged in the notches 4, it will 
be seen that the mandrel 39 which carries the 
inner bit 20 is connected to the lower rat?chet 
collar 3 and when the upper ratchet collar 28 
is rotated to impart a reciprocating motion to 
the collar 3, the mandrel 39 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 8 is connected to the coupling collar 
and the guide sleeve 6 is connected to the upper 

The sleeve 5 and coupling 
element 2 are also connected to the lower end of 
the drill pipe O, as has been explained. At this 
time, the ratchet collars. 28 and 3, together with 
the spring 32 and follower ring 33, are located 
within the elongate sleeve 5. This assembly is 
lowered through the well bore to a point near 
the bottom of the hole. J 

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 men 
ber A secured to its upper end is lowered within 
the driil pipe. 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 
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at the lower end of the drill collar and, at 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 3 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 20, which are secured to 
the lower section B of the coupling A, will pull 
the shank 47 downwardly until the head 58 of 
Said shank rests on the shoulder 50' formed be 
tween the bore 48 and the enlarged portion 9 
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 bores of the ratchet collars 28 
and 3. Therefore, so 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 39 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 55 of 
the dogs 52 have moved downwardly beyond the 
lower end of the lower ratchet, collar 38. The 
lowering tool lot shown) is then released from 
the shoulder is of the upper element C of the 
coupling A, is hereby said element Inay move 
downwardly with relation to the lower section 3. 
As this occurs, the dogs 32 engaging the curved 
faces of the slots 4 are noved to an expanded 
position, whereby the lugs 55 of said dogs move 
OutWardly in a radial direction. 
To establish the connection between the ratchet 

collar 3 and the coupling inenber A, it is only 
necessary to lower the drili pipe until the inner 
bit 20 strikes the bottom of the hole. When this 
Occurs, a continued lowering of the drill pipe 
Will cause the pipe and the sleeve carried 
thereby to move downwardly, whereby the ratchet 
collar 3 moves downwardly with relation to the 
dogs 52 which are, of course, held stationary due 
to the fact that the inner bit 2G is resting on the 
bottom of the hole. As the ratchet, collar 3 
moves downwardly with relation to the dogs, 
the bevelled shoulder 33 within the lower end of 
Said collar will strike the upper surface of the 
lugs 55 of said dogs and, by rotating the drill 
pipe and the sleeve 5, 8, rotation is imparted 
to the ratchet collars 28 and 3, whereby the 
notches 3 may be registered with the lugs 55. 
As SGon as Such registration occurs, continued 
downward novement of the collar 3 causes the 
dogs to enter the notches , as is clearly shown 
in Figure 4. 
After the dogs have engaged in the notches 4 , 

a connection between the mandrel 38 which car 
ries the inner bit 29, and the lower ratchet collar 
3, is established. Rotation of the drill pipe 
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 
will rotate the sleeve 5 and said sleeve will ro 
tate the upper ratchet collar 28 through the 
medium of the lugs 26 and the grooves 27. The 
lower ratchet collar 3 is directly connected to 

the mandrel 39 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 39 and the collar 3f. 
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 
Inent of the ratchet teeth 29 and 3) 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 that as 
the outer bit 8 rotates, the inner bit 20 is reciprocated. 
Water, or other drilling fluid, is pumped down 

wardly through the drill pipe and is supplied to 
the inner bit by passing through the tubular 
shank 4, then downwardly through the tubular 
mandrel 39 and outwardly through ports 20 
provided for this purpose in the bit 20. In 
passing to the outer bit 8, the water passes down 
Wardly around the coupling A and ratchet Col 
lars 28 and 3 through the vertical recesses 
formed in the Wall of the bore 5' of the sleeve 
f5. 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 shoulder 56 at the upper 
end of the coupling member A. When this is 
done, the drill pipe () 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 if 
and an upward pull on the upper section C of 
the coupling member will immediately cause the 
dogs to be retracted along the inner curved sur 
face of each slot 56. As soon as the dogs are re 
tracted, the coupling member A may be readily 
removed and the nandel 39 with the bit 2 at its 
lower end raised upwardly through the drill pipe. 
The it 26, which has heretofore been described, 
is adaptaible when dirilling through hard forma 
tions as it provides a pilot or guide bit to lead 
the large or outer bit 8 through the formation. 
However, if it is desired to take a core, it is only 
necessary to substitute a core bit 23a as shown 
in figure 19, for the bit 28. 
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 she 
core will travel upwardly into the bore of Said 
bit. To retain the core within said bore, the usual 
spring finger 26c may be provided. To prevent 
downwardi circulation of the drilling fluid through 
the mandrel 39 and the core bit 20a, a ball (not 
shown) may be dropped through the drill pipe 

so as to engage and close the upper end of the 
head 50 of the shank A, whereby the bore of the 
mandrel is closed, 

In many instances, it might be desirable to ro 
tate the inner bit 20 with the outer bit 8, in 
which event the inner bit must be directly con 
nected with the drill so as to rotate thereWith. ; 
For his purpose, a construction Such as is illus 
trated in Figures 20 and 21 is employed. A con 
necting unit 6 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 5, with the exception that it is shorter in 
length. The bore of the sleeve 6 is provided 
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 sleeve 6, 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 
6. 
The bore 65 of the collar 65 is of substantially 

the same size as the bores 28' and 3 of the 
ratchet collars 28 and 3 respectively, and its 

20 lower end is constructed in a manner similar to the lower end of the lower ratchet collar 3. 
As shown in Figure 20, the bore 65' has an in 
ternal annular shoulder 69, similar to the shoul 
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der 40 of the collar 3, and a plurality of notches 
70, similar to the notches 4 of said collar 3?. 
The top of the notches 70 provide shoulders . . . 
Below the internal shoulder 69, the lower end of 
the collar 65 is slotted at 72, such slots being pro 
vided in place of the groove 36 and openings 37 
in the collar 3 to permit by-pass of drilling 
fluid. It is noted that if desired, the collar 3 
could also be formed with the slots Or, if desired, 
the collar 65 could have the openings 37. 

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 3 by means of the stem 39 and 
coupling element A, as has been described, the 
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ciprocates with a hammering action. At this 
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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, being ro 
tated with the drill stem. 
When it is desired to rotate 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 
of being opposite the ratchet collar 31, is dis 
posed opposite the collar 65. The dogs 52 of the 
coupling element are then engaged with the 
notches 70 of the collar 65 and a connection is 
made between the stem 39' and said collar. 
Since the collar 65 is constructed in the same 
manner as the ratchet collar 3, 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 
20 may be reciprocated or rotated, as desired, by 
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 
tails of the illustrated construction may be made, 
within the scope of the appended claims, without 
departing from the spirit of the invention. 
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what I claim and desire to secure by Letters 
Patel it is: 1. A drilling and coring apparatus including, 

S 
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 the reciprocating element, and 
means for imparting a reciprocating motion to 
said element to reciprocate the inner bit when 
the drill pipe is rotated. 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. . 

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 drillpipe 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 pipe 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. 

4. A drilling and coring apparatus including, a 
rotatable driil pipe, means for rotating said pipe, 
a drill but 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 a 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 a 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 
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 
for attaching the inner bit assembly to the re 
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ciprocating element, whereby a vertical recip-75 
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is rotated to rotate the outer bit. 
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6 
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, 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 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 so as to be in a plane there 
below, a coupling on the upper end of the inner 
bit assembly arranged to engage the recipro 
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, and means for delivering a drill 
fluid from the drill pipe to both the inner and Outer bits. 

7. 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 reciprocating collar confined within 
the drill pipe, a rotatable collar above the re 
ciprocating collar and engaging the same, means 
for connecting the rotatable collar with the drill 
pipe whereby said collar is rotated therewith, 
means on the engaging surfaces of the collars for 
reciprocating the lower collar when the upper 
collar is rotated by the drill pipe, an inner bit 
insertable through the drill pipe and collars and 
arranged to extend through the opening in the 
Outer bit, and means for connecting the inner bit 
With the reciprocating collar, whereby the inner 
bit is reciprocated vertically when the drill pipe 

8. 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 reciprocating collar confined Within 
the drill pipe, a rotatable collar above the e 
ciprocating collar and engaging the same, means 
for connecting the rotatable collar with the drill 
pipe whereby said collar is rotated therewith, 
means on the engaging surfaces of the collars 
for reciprocating the lower collar when the upper 
collar is rotated by the drill pipe, an inner bit 
insertable through the drill pipe and collars and 
arranged to extend through the opening in the 
9uter bit, and a coupling for detachably connect 
ing the inner bit with the reciprocating collar, 
whereby said inner bit is reciprocated when the 
drill pipe is rotated to rotate the outer bit. 

9. 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, a reciprocating element mounted with 
in the drill pipe, an inner bit assembly insertable 
through the drill pipe and including a tubular 
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 bit assembly 
when the drill pipe is rotated, whereby the core 
bit is reciprocated when the outer bit is rotated. 

10. A drilling and coring apparatus including, 
a rotatable drill pipe, means for rotating said pipe, 
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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, an inner bit 
assembly insertable through the drill pipe 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 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 pipe and 
element and having a tubular core 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 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 

- rotated thereby, 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, 
a 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, a rotatable collar within the 
drill pipe and connected therewith so as to be 
rotated thereby, 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 
a 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, means for rotating said 
pipe, a drill bit having an axial opening at 
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tached to the lower end of the drill pipe and 75 
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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 rom 
tatable element within the drill pipe and rotatable 
therewith, an inner bit assembly insertable 
through the drill pipe and having a 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 element 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 

7 
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 drill pipe and rotatable there 
with, an inner bit assembly adapted to be run 
through the drill pipe on a flexible line and having 
a 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 
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reciprocated or rotated by the rotation of the is 
drill pipe and Outer drill bit. 

JAMES F. CHAPPEL. 

  


