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This invention relates to new and useful 
provements in drilling apparatus. 
One object of the invention is to provide an im 

proved apparatus for the drilling and coring of 
oil Wells. 
Another object of the invention is to provide 

an improved drilling apparatus wherein the drill 
pipe forms the well casing, whereby the usual 
casing is eliminated. 
An important object of the invention is to 

provide an improved apparatus for drilling wells, 
Which is so constructed that the cutting tool may 
be inserted in, or removed from, the well for 
replacement, or other purposes, without pulling 
the entire length of drill pipe, whereby the time, 
labor and expense incidental to the removal of 
the drill pipe is obviated and the drilling facili 
tated. 

. Another object of the invention is to provide 
drilling apparatus including a rotatable drill pipe 
which forms the well casing, and a drill bit hav 
ing retractible cutting blades, whereby said bit 
may be dropped or lowered on a cable or wire 
line and anchored at the bottom of the pipe, with 
means for expanding the blades into Cutting 
position after said bit has reached the bottom of 
the pipe; the retractibility of the blades of said 
bit permitting the bit to be readily inserted in, 
or removed from, the hole without removing the 
drill pipe. 
A further object of the invention is to provide 

an improved drill bit having retractible blades 
pivotally secured, whereby they may. be swung 
outwardly into cutting position, said blades co 
acting with the drill pipe to lock the bit to the 
pipe, whereby rotation of the pipe will rotate the 
bit; the cutter blades being readily removable 
from the bit body, whereby they may be replaced 
when worn, which eliminates the necessity of re 
placing the entire bit body. 
A particular object of the , invention is to pro 

vide an improved apparatus for coring Wells, 
Which is so constructed that a core may be taken 
Without subjecting said core to the Water pressure, 
the coring bit being readily removable from the 
Well without removing the drill pipe. 

still another object of the invention is to pro 
vide an improved drilling apparatus wherein a 
main bit is employed at the lower end of the drill 
pipe, and a second smaller bit depending below 
the main bit, with improved means for imparting 
a hammering action to the smaller bit while rotat 
ing the main bit, whereby drilling in hard forma 
tions is more readily accomplished. 
A still further object of the invention is to 

im 

(C. 25574) 
provide an improved drilling and coring appa 
ratus, wherein all the drilling and coring bits may 
be lowered into, or removed from, the pipe on a 
Wire line, or cable, and the drill pipe need never 
be withdrawn, said pipe serving as the well casing 
after the Well is drilled. 
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 a view partly in elevation and partly 
in Section of a drilling apparatus, constructed in 
accordance With the invention, and showing the 
bit blade in drilling position, 

Figure 2 is an enlarged view showing the upper 
portion of the apparatus in elevation, with the 
drill pipe in section, 

Figure 3 is a view partly in elevation and partly 
in section of the drill collar having both the inner 
bit and the outer bit in drilling position, . 

Figure 4 is a view similar to Figure 2 showing 
all of the parts in transverse Section, 
Figure 5 is a bottom view of the drill pipe with 

the drill bit removed, 
Figure 6 is an elevation of the upper connecting 

collar with the drill pipe in section, said con 
necting collar being viewed at a right angle from 
the part as shown in Figure 2, 
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Figure 7 is a transverse, vertical, sectional view 
of the lower end of the drill pipe, 

Figure 8 is a horizontal, cross-sectional view 
taken on the line 8-8 of Figure 1, 

Figure 9 is a horizontal, cross-sectional view 
taken on the line 9-9 of Figure 1, 

Figure 10 is a horizontal, cross-sectional view 
taken on the line O-O of Figure 1, 

Figure 10a is a horizontal, cross-sectional view 
taken on the line Oa-foa of Figure 1, 

Figure 11 is a horizontal, cross-sectional view 
taken on the line - of Figure 1, 

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

Figure 13 is a view partly in elevation and 
partly in section of the lower drill collar which, 
carries the cutting blade of the Outer bit, said 
collar being viewed at a right angle from that 
shown in Figure 3, 
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Figure 14 is a horizontal, cross-sectional view 
taken on the line 4-4 of Figure 13, 

Figure 15 is a transverse, vertical, Sectional 
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view of a core drill which is adapted to be sub 
stituted for the inner pilot bit, and 

Figure 16 is a botton view of the same. 
In the drawings, the numeral le 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 a bottom drill collar 
threaded on its lower end. The bottom drill col 
lar is constructed to receive an outer drill bit 2 

- SO as to impart rotation to said bit as the drill 
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pipe and collar are rotated, as will be explained. 
An inner or pilot bit 3 extends downwardly 
through the outer bit 2 and is also connected 
With the drill pipe. The connection between the 
inner bit and the drill pipe is such that a recipro 
cating or vertical movement is imparted thereto, 
as will be explained. It will be obvious by ob 
Serving Figure 1, that with such arrangement a 
rotation of the drill pipe O through the medium 
of the kelly (not shown), will impart rotation 
to the Outer bit 2, and will also reciprocate the 
inner or pilot bit 3. 
The bottom drill collar is clearly shown in 

Figures 5 and 7 and this collar is provided with a 
bore 4, which extends substantially throughout 
the length thereof. The upper end of the bore is 
threaded at 5 so that the collar may be readily 
screwed onto the lower end of the drill pipe O. 
Near its lower end the drill collaris provided with 
an internal, annular offset or shoulder 6. The 
construction of the underside of said collar is 
important and this bottom or underside is pro 
vided with a pair of diametrically opposite notch 
es f. The trailing side of each notch is com 
paratively deep So as to form a flat contact face 
f8 as is clearly shown in Figure 5. The forward 
or leading side of the notch fl' is reduced and 
the bottom edge of the drill collar is gradually 
inclined from this reduced leading side l' of 
One notch to the enlarged trailing side 8 of the 
Opposite notch. Thus, it will be seen that the 
bottom of the drill collar is formed with two in 
clines which connect or extend between the di 
ametrically opposite notches 7. To strengthen 
the construction, the drill collar may be en 
larged as shown at 9, these enlargements be 
ing adjacent the notches f. Wertical slots 2D 
are formed internally of the lower end of the 
drill collar and lead from the interior of the 
drill collar above the shoulder 6 to a point for 
Wardly of the reduced leading face Ti” of each 
notch 7. It will be seen that when water or 
other drilling fluid, is introduced into the drill 
pipe 0 and flows downwardly within the diri 
collar , Said water or drilling fluid may flow 
downwardly through the vertical slots 26 where 
by the water will escape at the forward edges or 
faces of the notches f. 
AS above stated, the drill collar f supports the 

outer or enlarged drill bit 2 and serves to in 
part a rotation to this bit. The construction of 
this bit is clearly shown in Figures 3, 13, and 14. 
The bit comprises a tubular body 2 which is pro 
vided with an annular externa shoulder 22 Io 
cated slightly below the central portion thereof. 
A pair of T-shaped slots 23 are cut in the lower 
portion of the body 2 and are located diametri 
cally opposite each other. The horizontal leg 24 
of each T-slot is disposed slightly above the an 
nular shoulder 22. A pair of cutting blades 25 
are provided with outwardly extending arms 26 
at their upper ends and each blade is arranged 
to be supported within the slots 23. As is clear 
ly shown in Figure 13, the extending arms 26 on 
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the Ipper end of each blade are positioned with 
in the horizontal portion 24 of the T-slots. The 
body or vertical portion of the blade depends 
downwardly through the vertical portion of the 
T-slots and the length of the blade body is such 
that the extreme lower end of the blade extends 
beyond the lower end of the bit body 2. The 
extended arms 26 of each blade are held within 
the T-slots 23 by a suitable retaining member 27, 
which may be fastened to the body 2 by machine 
Screws 28. It would be possible to weld this re 
taining member in place. 
The ower end of each bade is provided with 

an outwardly extended cutting member 29 (Fig 
lure 3). The particular shape of this cutting 
member is, of course, subject to variation and by 
observing Figure i4, it will be seen that the cut 
ting members 29 of the blades extend outwardly 
in a radial direction from the bit body 2. When 
the bit í2 is in position within the drii! collar í f, 
the cutting members 29 of each blade are ar 
ranged to engage in diametrically opposite 
notches f formed in the bottom of Said collar. 
The top or upper edge of each cutting member 29 
is inclined as shown at 30 and each notch f is 
provided with a complementary incline 3. When 
the cutting blades are located within the notches, 
the Outer and lower edges of said cutting mem 
bers extendi beyond the diri collar f . There 
fore, when the collar is rotated in a clockwise 
direction, (Figure 14), it will be obvious that the 
trailing contact face 8 of each notch engages 
the side of the cutting members 29 whereby a 
rotation is imparted to said members. Since the 
cutting members extend beyond the drill collar, 
it will be seen that a rotation thereof will cause 
Said members to dirill the hoe. 

It is noted that the mounting of the blades 25 
within the body 2 f is such that said blades are 
pivotally mounted in the body at their upper 
ends. Since the T-slots 23 extend entirely 
through the side wat of the body 2, it is obvious 
that the blades may be swung to a retracted po 
Sition whereby the outer Surface of the cutting 
members 29 will Swing inwardly so as to lie 
flush with the outer periphery of the body 2. 
With such arrangement, it is obvious that the 
blades may be swung inwardly and the body 2. 
lowered within the drill pipe B and drill collar 
lf. The body may be dropped or lowered by a 
cable and when lowered, it will continue a down 
ward movement until the shoulder 22 on said 
body strikes the internal annular shoulder 6 
formed within the lower end of the drill collar. 
When the shoulder 22 is resting upon the shoul 
der 6 in this manner, it will be manifest that 
the cutting members 29 of the blades 25 are 
spaced from the bottom of the drill collar and 
this is the initial position of the drill bit prior 
to the commencement of the drilling. 

It is obvious that since the blades 25 are piv 
oted at their upper ends to the body 2 that 
some means must be provided for expanding or 
swinging the lower ends of the blades outwardly 
into their cutting position. For this purpose, the 
inner bit 3 is provided. In order that the inner 
bit will perform its piloting function and partic 
ularly when the drilling is in a hard formation, it 
is desirable that the inner bit be non-rotatable. 
Also, it is desirable to impart a hammering or 
jarring motion to the inner bit by reciprocating 
the same vertically, while the outer bit 2 is ro 
tated. The inner bit may be of any suitable con 
struction and is provided with an upwardly ex 
tending nipple 33 at its upper end, whereby the 
bit may be threaded on the lower end of a tubul 
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lar mandrel 34. The bit is, of course, formed 
with the usual vertical passages 35 whereby the 
drilling fluid flowing downwardly through the 
mandrel may flow through said passages to lu 
bricate the cutting Surface of the bit as well as to 
Wash the cuttings upwardly in the Well bore. A 
tubular sleeve 36 surrounds the lower end of the 
mandrel 34 and has its lower end resting on a 
shoulder 37 provided externally of the bit 3. 
The upper end of the sleeve is formed with an ex 
ternal integral collar 38 whereby an external 
annular shoulder 39 is formed at the upper end 
of the sleeve. The sleeve has an external diam 
eter which is substantially equal to the internal 
diameter of the body 2 of the outer bit 2 and 
the lower edge of the collar 38 is adapted to rest 
on a shoulder 40 which is provided within the 
body 2 at the upper end thereof. When said Col 
lar engages the shoulder 40, it will be manifest 
that further downward movement of the sleeve 
36 is prevented. The tubular mandrel 34 which 
has its lower end secured to the bit 3 extends 
upwardly from the sleeve 36 through the drill 
pipe O and has its upper end Secured to an ac 
tuating means, as will be hereinafter explained. 
By supporting the inner bit in this manner, it 
will be obvious that the drill pipe O and outer 
bit f2 may be rotated without imparting rotation 
to the inner bit 3, since rotation of the outer 
bit will merely rotate the sleeve 36. The mandrel 
34 which has the bit 3 attached to its lower end 
may undergo a vertical movement with relation 
to the rotating outer bit, whereby a hammering 
action may be imparted to the inner bit 3 while 
the outer bit is rotating. 
From the above, it will be seen that the outer 

bit 2 is first lowered within the drill collar to 
a position where the external shoulder 22 on the 
bit body 2 rests on the internal annular shoul 
der 6 of the drill collar. It is noted that the di 
ameter of the bit body 2 is slightly Smaller than 
the internal diameter of the drill collar whereby 
an annular space 2a is provided between said 
body and the collar. After the bit has been low 
ered to this position, the blades 25 which are piv 
oted to the body are still in their retracted posi 
tion, since they are hanging or suspended from 
their pivot point in the horizontal portion 24 of 
the T-slots 23. The mandrel 34, sleeve 36 and 
the inner bit 3 are then lowered through the 
drill pipe O and enter the tubular body 2 of the 
bit 2. As this occurs, the bit and sleeve serve 
to expand the lower end of the blades 25 and 
these blades are held in this expanded position 
so long as the inner bit remains in position with 
in the body with the sleeve 36 extending there 
through. The downward movement of the sleeve 
is limited by the collar 38 on said sleeve striking 
the internal shoulder 40 at the upper end of the 
bit body 2. The mandrel 34 is of such length 
that the inner bit 3 extends below the cutting 
members 25 of the outer bit 2, whereby said inner 
bit engages the formation first and acts as a pilot 
or guide bit to maintain the drilling of the hole in 
a straight line. 
As before stated, it is desirable to impart a re 

ciprocating or vertical motion to the inner bit 3 
while the outer bit 2 is rotating. To accomplish. 
this vertical movement of the inner bit, the man 
drel 34 which carries said inner bit extends up 
wardly above the lower drill collar f within the 
drill pipe O and is provided with a plurality of 
ratchet teeth 4 at its upper end. The bore 34' 
of the mandrel is reduced at its extreme upper 
end whereby an annular internal shoulder 42 is 

52 and slots 5. 
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formed within the upper end of said mandrel 
(Figure 4). A tubular shank 43 extends down 
Wardly through the reduced portion of the bore 
of the mandrel and is provided with an enlarged 
head 44 at its lower end. The head has a sliding 
fit Within the bore 34’ of the mandrel 34 and it 
will be obvious that upward movement of the 
shank With relation to the mandrel is limited by 
the head 44 striking the internal shoulder 42 of 
said mandrel. 
A sleeve 45 surrounds the tubular shank 43 

above the upper end of the mandrel 34 and this 
sleeve is slidable vertically on said shank. The 
sleeve is provided with ratchet teeth 46 at its low 
er end, which teeth are Complementary to the 
ratchet teeth 4 at the upper end of the mandrel 
34, whereby the teeth of the sleeve are arranged 
to engage the teeth of said mandrel. The teeth. 
46 are held in engagement with the teeth 4 by a 
coiled spring 47 which surrounds the shank 43 
and has its lower end engaging the upper end of 
the sleeve 45. The upper end of the spring 47 en 
gages the underside of a collar 48 which is 
threaded on the upper end of the shank 43. The 
collar 48 is also screwed onto the lower end of a 
coupling member 50 which member connects the 
shank 43 with the drill pipe O, as will be herein 
after explained. It Will be obvious that the coiled 
Spring 47 constantly exerts its pressure to hold 
the sleeve 45 downwardly on the Shank 43 where 
by its teeth 46 are held in constant engagement 
With the teeth of the mandrel 34. 
For imparting motion from the shank 43 to the 

sleeve 45 and also for limiting the movement of 
said sleeve with relation to the shank, said sleeve 
is formed with a pair of diametrically opposite 
slots 5 (Figure 12), which are formed in the 
upper end thereof. A transverse pin or bar 52 
is secured in the shank 43 and has its outer ends 
engaging in the slots 5 of the sleeve 45. It is 
obvious that this bar not only limits the move 
ment of the shank with relation to the sleeve, 
but also acts to impart a rotation to the sleeve 
When said Shank is rotated. 
From the above, it will be seen that the shank 

43 is connected to the drill pipe O by means 
of the coupling member 50 and therefore when 
the drill pipe is rotated to rotate the outer bit 
2, as has been explained, the shank 43 is also 

rotated. This rotation of the shank is imparted 
to the sleeve 45 by means of the transverse pin 

The mandrel 34, which is at 
tached to the inner or pilot bit 3, is of course 
extending through the outer bit and is stationary 
with relation to the rotating outer bit. There 
fore, as the sleeve 45 rotates with relation to the 
stationary mandrel 34, the ratchet teeth 46 on 
said sleeve will be rotated with relation to the 
ratchet teeth 4 formed at the upper end of the 
mandrel. As the teeth 46 ride into and out of 
engagement with the teeth 4 upon rotation of 
the sleeve, it will be obvious that a cam action 
is had, whereby a hammering action is imparted 
to the mandrel 34 and inner bit 3. This ham 
mering or jarring action against the inner bit 
3 forces said inner bit into the formation where 
by regardless of how hard said formation is, 
the inner bit will efficiently guide or pilot the 
Outer bit during the drilling operation. The 
stroke imparted to the inner bit may be increased 
or decreased by varying the tension of the Spring 
47 which is acting against the sleeve 45 for, 
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obviously as this tension is increased a greater 
jar or force is imparted against the upper end 
of the mandrel. 75 



O 

5 

20 

70 

5 

4 
While the drilling operation is being performed, 

the drilling fluid is, of course, circulated down 
Wardly through the drill pipe O and flows around 
the Outer bit 2 through the clearance space 2 a. 
which is formed between the body 2 and the 
drill collar i? (Figure 3). This drilling fluid will 
then escape to the cutting members 29 of the 
outer bit through the vertical passages 20, which 
are formed in said drill collar, as is clearly shown 
in Figure 5. At the same time, the drilling fluid 
will pass downwardly through the tubular shank 
43 and mandrel 34, from where it will flow 
through the passages 35 provided in the inner 
bit 3. The drilling fluid Will thus serve to 
wash the cutting members 29 and will also keep 
the bit 3 clean, as well as washing the cuttings 
which are removed from the formation upwardly 
in the Wel bore. 
Any Suitable means may be provided for con 

necting the shank 43 with the drill pipe O, but 
it is preferable to employ the coupling member 
50 which is clearly shown in Figures 2 and 4. 
The coupling member is adapted to be connected 
to a coupling collar 53, which is connected in 
the drill pipe O. The bore 54 of the collar is 
preferably of the same diameter as the bore of 
the drill pipe and a plurality of notches 55 are 
cut in said collar. As is clearly shown in Figure 
10a, four notches are provided but it is to be 
clearly understood that any desired number may 
be employed. The tops of the notches are beveled 
as shown at 56 and the wall of the bore 54 of 
the collar immediately above the bevel 56 is in 
clined as shown at 57 (Figure 4). An annular 
shoulder 58 is provided immediately above the 
notches 55 and, as shown in Figure 6, this shoul 
der extends between said notches. 
The coupling member 50 which is arranged to 

be connected with the coupling collar 53 is con 
structed of a lower section A and an upper 
Section B. The lower section. A comprises a cy 
lindrical body 59 which has a depending exter 
nally threaded nipple 60 at its lower end and 
this nipple receives the collar 48 which is se 
cured to the upper end of the tubular shank 43. 
The body 59 is provided with an axial bore 6, 
which extends vertically therethrough and the 
upper end of this bore is enlarged and internally 
threaded at 62 so as to receive the lower threaded 
end of a tubular shank 63. The shank 63 extends 
upwardly through an axial bore 64 provided in the 
upper section or member B of said coupling. 
The upper end of the bore 64 of the section B 
is enlarged as shown at 65 and the shank 63 is 
formed with an annular head 66 which is slid 
able vertically within the enlarged portion 65 
of Said bore. It is noted that the annular head 
66 extends upwardly from the shank 63 as is 
clearly shown in Figure 4. 
The upper end of the bore of the shank 63 

is formed with an annular beveled seat 67. With 
the arrangement above described, it will be seen 
that the lower member or section A of the cou 
pling member 50 is rigidly fastened to the upper 
end of the tubular shank 43. The upper member 
or Section B of Said coupling member is slidable. 
on the tubular shank 63 which is rigidly con 
nected to the lower section and, therefore, the 
upper section is movable a limited distance with 
relation to said lower section. The lower end 
of the upper section B is provided with a plu 
rality of vertical slots 68 which receive the upper 
ends of elongate vertical dogs 69, said upper ends 
being pivoted therein on pins 70. The lower ends 
of the dogs dependi from the upper section B 
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and engage in vertical slots , which are formal 
in the lower section. A of the coupling 50. The 
rear face 72 of each slot is curved upwardly and 
the extreme lower end of the slot is formed with 
a shoulder 73. It is obvious that when the upper 
Section B is moved with relation to the lower 
section A with the rear faces of the dogs 69 
riding On the rear curved faces 12 of the slots 
in the lower Section, Said dogs will be expanded 
or retracted depending upon which way the upper 
Section B is moved. In other words, if the lower 
ends of the dogs engage the upper ends of the 
slots 7 in the lower section A, said dogs will 
be retracted so that their outer edges do not 
extend beyond the outer periphery of the lower 
section. However, if the upper section B is low 
ered with relation to the lower section A, the 
rear face of the dog 69 riding on the curved rear 
face 72 of the slot 7, will be expanded. 
The lower end of each dog is formed with an 

outwardly extending lug 74 and the upper edge 
of this lug is inclined so as to be complementary 
with the upper beveled surface 56 of the notches 
55 in the coupling collar 53. The outer side of 
each dog inclines from the upper beveled surface 
of the lug 74 toward the upper portion of the dog 
and this inclined surface is complementary to the 
incline 57 formed above each notch 55 within the 
collar 53. With such arrangement, it is obvious 
that when the coupling member 50 is lowered . 
within the drill pipe O and the dogs are expanded 
outwardly into the notches 55 of the coupling 
collar, a rotation of the drill pipe and collar will 
impart a rotation to the coupling member 50 and 
the shank 43 secured to its lower end. Therefore, 
it will be seen that the inner bit 3 carried by the 
lower end of the mandrel will be given a vertical 
reciprocating movement when the shank 43 is 
rotated through the medium of the ratchet teeth 
4 and 46. Rotation of the outer bit 2, as has 
been explained, is imparted through the engage 
ment of the cutting members 29 of the blades 25 
of said outer bit with the notches T formed in 
the lower edge or bottom of the drill collar . 
In the operation of the apparatus, the outer or 
large drill bit ?2 is first lowered through the drill 
pipe and into the drill collar if at the lower end 
thereof. This bit may be dropped or lowered by 
any suitable means, as by a tool engaging an 
internal annular shoulder 40' which is provided : 
at the upper end of the bit body 2 above the 
shoulder 40 for this purpose. Any suitable tool 
which may be suspended from a cable may be em 
ployed for engaging beneath this shoulder. 
Thus, it will be obvious that the bit 2 may be 
quickly and easily lowered through the dhill pipe 
by a cable. When the bit body 2 enters the 
collar , the external shoulder 22 on said body 
will engage the internal shoulder 6 provided at 
the lower end of said collar, whereby further 
downward movement of the body 2 is provened. 
At this time, the blades 25 of the bit 2 are in 
their retracted position since they are hanging 
from their pivot point within the T-slots 23. The 
expansion of the blades during the lowering oper 
ation is prevented by the Outer edges of the cut 
ting members 29 of said blades engaging the inner 
periphery of the drill pipe 0 and the drill collar 

It is noted that when the shoulder 6 within 
the drill collar is Supporting the bit body 2, the 
pivot point of the blades 25 is just above said 
shoulder 6. This causes the lower ends of the 
blades, which have their cutting members 29 made 
integral therewith, to be located at some distance 
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below the bottom of the drill collar f. With the 
bit in such position, the cutting members 29 there 
of are below the bottom of the collar and are not 
engaging the notches 7 in the lower end or bot 
tom of said collar and, therefore, if the drill pipe 
O is rotated at this time no motion is imparted 

to the bit 2. 
After the bit 2 has been lowered within the col 

lar, as above explained, the inner bit 3 which is 
carried by the mandrel 34 and which has the 
coupling member 50 secured to its upper end is 
lowered within the drill pipe. This lowering Op 
eration may be accomplished by dropping or by 
the same tool by which the bit f2 has been low 
ered, since the coupling member 50 is provided 
with a shoulder 50' at its upper end, which 
shoulder is similar to the shoulder 40' within the 
bit body 2., whereby the same tool may be em 
ployed for lowering both bits. Thus, a cable can 
be employed for lowering the inner bit 3. As 
the inner bit and its mandrel 34 and sleeve 38 
enter the bore of the bit body 2, they act to ex 
pand the blades 25 of the outer bit 12. It is 
noted that this expansion takes place at a point 

, below the bottom of the drill collar because 
the inner bit is supported on the annular shoulder 
6 of said collar at this time. The mandrel and 

inner bit continue their downward movement 
until the collar 38 on the sleeve 36 engages the 
shoulder 40 within the bit body 2. 
During the time that the mandrel 34 and bit 3 

are moving downwardly through the body 2, the 
coupling member 50 has moved downwardly 
through the drill pipe O because it is fastened to 
the upper end of the tubular shank 43 which is 
connected to the mandrel 34. It is pointed out 
that since the tool (not shown) by which the 
mandrel is lowered, is secured to the upper sec 
tion B of the coupling member 50, this upper Sec 
tion will be separated as far as possible from the 
lower section A. This is true because the weight 
of the mandrel and bit 3, which are Secured 
to the lower section A of the coupling member, 
will pull the shank 63 downwardly until the head 
66 of said shank rests on the shoulder 65' formed 
between the bore 64 and the enlarged portion of 
said bore 65 of the upper section B. Thus it will 
be seen that the lower section A which carries 
the mandrel 34 is suspended from the upper Sec 
tion B during the lowering operation. At this 
time the lugs 74, formed ori the lower ends of the 
dogs 69 which are carried by the upper section B, 
are located at the upper end of the slots T in 
the lower section A, whereby said lugs are in their 
retracted position which permits them to clear the 
wall or the interior of the drill pipe 0. There 
fore, so long as the lowering operation of the inner 
bit 3 and mandrel 34, together with the coupling 
50 at the upper end thereof, continues the dogs 
69 are in their retracted position. 
The coupling member 50 is so located with rela 

tion to the inner bit 3 and the coupling collar 
53 is so mounted within the drill pipe O, that 
when the collar 38 on the sleeve 36 strikes the 
shoulder 40 within the bit body 2, the coupling 
member has moved downwardly beyond the coul 
pling collar 53. Therefore, when the inner bit 
3 is first lowered into the drill pipe and Within 

the outer bit 2 to expand the blades thereof, the 
lugs 14 of the pivoted dogs 69 have moved down 
wardly below the notches 55 which are formed in 
the coupling collar 53. At this time a rotation of 
the drill pipe would not impart a rotation to the 
coupling member 50 and the shank 43 because 
the lugs 74 are not in engagement with the 

notches 55, and similarly no motion would be film 
parted to the Outer bit 2 because the cutting 
members 29 of the blades 25 of this outer bit are. 
not in engagement with the notches T formed 
in the lower end of the drill collar . 
While both the inner and outer bits 2 and 3 

are being lowered into the drill pipe O, the bot 
tom of said drill pipe is held off the bottom of 
the hole. After the two bits have been posi 
tioned, they are in reality suspended from the 
drill collar at the lower end of the pipe 0. 
To establish the connection between the drill col 
lar and the outer bit 2 and the drill pipe O 
and the inner bit 3, it is only necessary to lower 
the drill pipe from which said bits are suspended. 
As this lowering operation continues, the drill bit 
f3 will eventually strike the bottom of the hole 
and when this occurs, continued lowering of the 
drill pipe O will cause said pipe and the coupling 
collar 53 to move downwardly with relation to the 
sleeve 36 and the coupling member 50 carried 
by the mandrel. The outer drill bit 2 will move 
downwardly with the drill pipe until such time as 
this bit strikes the bottom formation and as soon 
as this occurs, the outer bit will become station 
alry. However, as Soon as the inner bit 3 is 
stopped the lowering of the drill pipe O will 
cause the coupling collar 53 to move downward 
ly toward the lugs 74 on the outer ends of the 
dogs 69. The dogs are, of course, engaging the 
inner wall of the drill pipe just below the cou 
pling collar because the weight of the upper sec 
tion B of the coupling 50 is tending to force the 
dogs downwardly in the slots 68 so that the curved 
faces of said slots are tending to expand the 
lower end of the dogs at all times. 
AS SOOn as the drill pipe has been lowered a suf 

ficient distance to permit the notches 55 in the 
collar 53 to move opposite the lugs 74 of the dogs 
69, it will be obvious that said lugs will immedi 
ately engage in said slots. In the event that the 
lugs are not invertical alinement with the notches 
55, it will be obvious that the shoulder 58 which 
is located between each of the notches 55 would 
strike the upper ends of the lugs 74 and would 
halt any further downward movement of the drill 
pipe because said pipe would be suspended from 
the lugs engaging under said shoulder. When 
this occurs, it is only necessary to rotate the drill 
pipe O slightly in either direction so that the 
notches 55 are vertically allined with the lugs 74. 
Thus, it will be seen that the provision of the 
shoulder 58 provides a positive means for finding 
the notches 55 with the lugs 74. As soon as the 
lugs are expanded into the notches 55 the weight 
of the drill pipe is resting on the beveled upper 
edge of the lugs 74. The expansion of the dogs 
69 is limited by the inclined face of each dog en 
gaging the inclined surface 5. Which is formed 
above each notch 55 within the collar 53. 
As is clearly shown in Figure 4, when the dogs 

69 are expanded, the inner bottom edge of said 
dogs is resting on the shoulders 73, which are 
formed at the lower ends of the vertical slots 
7 in the lower section A of the coupling mem 
ber. In this way, the weight of the drill pipe O 
which is suspended on the beveled upper edge of 
the lugs 74 is transferred through the lugs to 
the shoulders 73. Therefore, the entire weight of 
the drill pipe is not carried by the pins TO on 
which the dogs 69 are pivoted, but is transmitted 
to the coupling member 50, which is carried by 
the upper end of the shank 43, whereby the entire 
weight of the drill pipe is carried on both the 
inner bit and the outer bit. By the time the drill 
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pipe O and drill collar have moved downward 
ly a sufficient distance to permit the engagement 
of the lugs 74 in their respective notches 55, the 
drill collar has moved downwardly with rela 
tion to the Outer bit 2, which has been held sta 
tionary because of its engagement with the for 
mation. As the underside of the drill collar 
moves downwardly, it will strike the upper in 
clined edge 3 of the cutting members 29 of the 
blades of the Outer bit 2. If the notches f in 
the lower edge of said collar are vertically alined 
with the cutting members 29, said cutting mem 
bers will enter said notches, as has been ex 
plained. However, in the event that the cutting 
members are not vertically alined with the 
notches, the upper edge of said members will 
strike the inclined bottom surface or edge of the 
collar . A rotation of the drill pipe O and col 
lar will immediately cause the blades to ride 
into their respective slots. 

After the parts have moved to these positions, 
it will be obvious that continued rotation of the 
drill pipe O will impart a rotation to the outer 
bit 2. At the same time, the shank 43 will be 
rotated by means of the coupling member 50 and 
rotation of said shank will impart a vertical 
hannering or reciprocating motion to the inner 
bit 3. The inner bit may thus move through 
very hard formation and will serve to pilot the 
Outer bit 2 during the drilling operation. 
When it is desired to remove the bit for any 

purpose whatever, it is only necessary to lower a 
Suitable tool (not shown) which will engage be 
neath the shoulder 50 in the upper end of the 
Coupling member 50. When this is done the drill 
pipe O is then raised a slight distance so as to 
relieve the lugs 4 on the expanded dogs 69 of the 
weight of the drill pipe. This causes the lugs to 
move downwardly within the slots and an up 
ward pull on the upper section B of the coupling 
member will immediately cause the dogs 69 to 
be retracted along the inner curved faces 2 of 
the slots 7 in the lower section A of said mem 
ber. It is noted that the upward raising of the 
drill pipe will cause the bottom of the notches 
55 to strike the inclined underside of the lugs 74 
and due to this inclined surface will tend to help 
move said lugs inwardly within their slots 68 and 
T. Thus it will be seen that the coupling mem 
ber 50, shank 43, mandrel 34 and inner bit 3 
may be readily removed from the drill pipe. After 
such removal of these parts, the tool may again 
be lowered and engage with the internal shoulder 
40' at the upper end of the bit body 2, whereby 
Said body may be withdrawn from its position at 
the lower end of the drill pipe within the drill 
collar . 
From the above, it will be seen that a drilling 

apparatus is provided wherein the drill bit is 
readily removable from or insertable within the 
drill pipe. It is never necessary to remove the 
drill pipe from the well in order to replace or 
change the bit and this results in an enormous 
saving of time and labor, as well as expense. 
After the well is drilled in the drill pipe 10 may 
take the place of the usual well casing and by 
utilizing the drill pipe as the Casing expense, 
time and trouble are Saved. 
In some instances, it might be desirable to 

take a core of the formation while the drilling 
operation is being performed and to accomplish 
this purpose a core bit 75 may be substituted 
for the inner bit 3. As clearly shown in Figures 
15 and 16, the bit 75 is provided with a threaded 
nipple 76 at its upper end which is arranged 

2,120,240 
to be screwed into the lower end of the mandrel 
34. The bit is provided with a bore 75 which 
has substantially the same diameter as the bore 
of the mandrel. Suitable cutting teeth TT are 
provided at the lower end of the bit 75. When 5 
it is desired to take a core, it is only necessarys 
to remove the coupling 50, mandrel 34 and bit 
3 from Within the drill pipe. These parts are, 

of course, connected together as has been de 
scribed and are pulled to the surface of the Well. 10 
At the surface, the inner bit 3 is removed from 
the mandrel 34 and the core bit 5 is substituted 
therefor. The parts are then returned to their 
original position within the drill pipe with the 
coupling 50 connected through the keys or dogS 5 
69 With the colar 53. The bit T5, of Course, eX 
tends below the cutting members 29 of the outer 
bit blades 25. After the parts are in this posi 
tion a ball (not shown) is dropped downwardly 
through the drill pipe and enters the upper Sec- 20 
tion B of the coupling 50 and finally connes to 
rest on the annular seat 67 provided at the upper 
end of the bore of the tubular shank 63. When 
the ball is so seated, it will be obvious that the 
water or other drilling fluid which is pumped 25 
downwardly through the drill pipe O cannot 
enter the bore of the shank 63 and, therefore, 
cannot pass through the mandrel 34 to the bit 
75. The seating of the ball does not, however, 
prevent the drilling fluid or water from passing 30 
downwardly around the coupling 50 and into the 
bottom diri collar f i from which it escapes 
through the slots 20 to the forward portion of 
the outer cutting blades 25 of the bit 2. 

Rotation of the drill pipe will, of course, im 
part a reciprocating or hammering motion to 
the core bit T5, with a rotation to the outer bit 
f2. The ball prevents the fluid pressure from 
acting against the core which is being taken 
and, therefore, it will be obvious that the core 
will move upwardly into the mandrel 34 as the 
drilling continues. Suitable spring fingers 9 
(Figure 15) may be located in the lower end of 
the mandrel 34 when a core is being taken, 
whereby after the core passes upwardly into the 
mandrel, said fingers will serve to hold the same 
therein. With this arrangement, the same ap 
paratus shown in Figures 1 to 14 may be utilized 
for taking the core by merely Substituting the O 
core bit 75 for the inner bit 3. It is noted that 
it is not necessary to pull the outer bit 2 from 
the drill collar in order to take the core. The 
only removal necessary is that of the inner bit 
3, mandrel 34 and coupling 50, which must be SS 

lifted to the surface in order to permit the sub 
stitution of the core bit 75 for the inner bit 3. 
What I claim and desire to Secure by Letters 

Patent, is: 
1. A drilling apparatus including, a rotatable 

drill pipe, means for rotating said pipe, an outer 
drill bit having expansible blades adapted to be 
lowered through the pipe to the bottom thereof, 
means at the lower end of the pipe for supporting 
the bit at the bottom of the pipe, a mandrel 5 
adapted to be inserted within the outer drill bit 
for expanding and holding in their expanded 
positions the blades of said bits, an inner pilot 
carried by the lower end of the mandrel and pro 
jecting below the outer bit, means for connecting 0 
the outer bit with the drill pipe whereby rotation 
of said drill pipe will rotate the Outer bit, means 
for imparting a hammering motion to the inner 
bit, and means for connecting the last named 
means with the drill pipe, whereby rotation of 75 
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2,120,240 \ 
the drill pipe will impart a hammering action to 
the inner drill bit. 

2. A drilling apparatus including, a rotatable 
drill pipe, means for rotating said pipe, an outer 
drill bit having expansible blades adapted to be 
lowered through the pipe to the bottom thereof, 
means within the lower end of the pipe for sup 
porting the bit at the bottom of the pipe, a tubu 
la,r mandirel adapted to be inserted Within the 
Outer drill bit for expanding the blades of said 
bit into cutting position, an inner tubular core 
bit carried by the lower end of the mandrel and 
projecting below the outer bit, means for con 
necting the outer bit with the drill pipe for im 
parting rotation to said bit when the pipe is 
rotated, means for imparting a reciprocating 
motion to the inner bit whereby the inner bit is 
driven into the formation, and means for con 
necting the last named means with the drill pipe 
whereby rotation of the drill pipe will operate 
Said last named means to impart a hammering 
action to the inner bit whereby a core is forced 
upWardly through the core bit and into the man 
drell. 

3. A drilling apparatus including, a rotatable 
drill pipe, means for rotating said pipe, an outer 
drill bit having expansible blades adapted to be 
lowered through the pipe to the bottom thereof, 
means Within the lower end of the pipe for sup 
porting the bit at the bottom of the pipe, a tubu 
lar Imandirel adapted to be inserted within the 
Outer drill bit for expanding the blades of said bit 
into cutting position, an inner tubular core bit 
carried by the lower end of the mandrel and pro 
jecting below the outer bit, means for connecting 
the outer bit with the drill pipe for imparting ro 
tation to Said bit when the pipe is rotated, means 
for imparting a reciprocating motion to the inner 
bit whereby the inner bit is driven into the for 
mation, means for connecting the last named 
means with the drill pipe whereby rotation of the 
drill pipe will operate said last named means to 
impart a hammering action to the inner bit 
Whereby a core is forced upwardly through the 
Core bit and into the mandrel, and means for con 
ducting drilling fluid downwardly through the 
drill pipe and directing said fluid to the blades of 
the outer bit during the drilling operation. 

4. A drilling apparatus including, a rotatable 
drill pipe, an outer drill bit adapted to be lowered 
through the pipe to the bottom thereof and hav 
ing blades arranged to be expanded into cutting 
position when the bit reaches the bottom of the 
hole, an inner bit adapted to be lowered through 
the outer bit, and means for imparting a ham 
mering motion to the inner bit when the outer bit 
is rotated. 

5. A drilling apparatus including, a rotatable 
drill pipe, an outer drill bit adapted to be low 
ered through the pipe to the bottom thereof and 
having blades arranged to be expanded into cut 
ting position when the bit reaches the bottom of 
the hole, an inner bit adapted to be lowered 
through the outer bit and projecting below the 
outer bit, means for imparting a hammering 
motion to the inner bit when the outer bit is ro 
tated, means for rotating the drill pipe to rotate 
the outer bit, and means for connecting said 
drill pipe to the means for imparting the ham 
mering to the inner bit, whereby the latter is 
operated when the outer bit is rotated. 

6. A drilling apparatus including, a rotatable 
drill pipe, an outer drill bit adapted to be lowered 
through the pipe to the bottom thereof and hav 
ing blades arranged to be expanded into cutting 

7 
position when the bit reaches the bottom of the 
hole, an inner bit adapted to be lowered through 
the outer bit and projecting below the outer bit, 
said inner bit acting to hold the blades of the 
outer bit in an expanded position, and means 
for imparting a hammering motion to the inner 
bit when the Outer bit is rotated. 

7. A drilling apparatus including, a rotatable 
drill pipe, a drill collar having notches in its 
lower edge portion Secured on the lower end of 
the pipe, an outer drill bit adapted to be lowered 
through the pipe to the bottom thereof and hav 
ing blades arranged to be expanded into the 
notches of the drill collar to connect said bit with 
the drill pipe, whereby rotation of the pipe rotates 
the bit, an inner bit adapted to be lowered 
through the outer bit and projecting therebelow, 
rotatable means for imparting a hammering 
motion to the inner bit, and a coupling for con 
necting said rotatable means with the drill pipe 
whereby the inner bit is reciprocated while the 
outer bit is rotating. 

8. A drilling apparatus including, a rotatable 
drill pipe, a drill collar having notches in its lower 
edge portion secured on the lower end of the pipe, 
an outer drill bit adapted to be lowered through 
the pipe to the bottom thereof and having blades 
arranged to be expanded into the notches of the 
drill collar to connect said bit with the drill pipe, 
whereby rotation of the pipe rotates the bit, an 
inner bit adapted to be lowered through the outer 
bit and projecting therebelow, rotatable means 
connected with the inner bit and adapted to be 
lowered therewith into the drill pipe for impart 
ing a hammering motion to said inner bit, and a 
Coupling On the upper end of said rotatable means 
adapted to be connected with the drill pipe, 
whereby rotation of said drill pipe rotates the 
Outer bit and imparts a hammering motion to 
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the inner bit, the coupling being removably con 
nected with the drill pipe to permit the removal 
of the inner bit and its associated parts at any 
time. 

9. A drilling apparatus including, a rotatable 
drill pipe, a drill collar having notches in its low 
er edge portion secured on the lower end of the 
pipe, an outer drill bit adapted to be lowered 
through the pipe to the bottom thereof and hav 
ing blades arranged to be expanded into the 
notches of the drill collar to connect said bit with 
the drill pipe, whereby rotation of the pipe ro 
tates the bit, an inner bit adapted to be lowered 
through the outer bit and projecting therebelow, 
rotatable means connected with the inner bit and 
adapted to be lowered therewith into the drill pipe 
for imparting a hammering motion to the inner 
bit, a second drill collar in the drill pipe, and a 
coupling carried by the rotatable means and hav 
ing expansible dogs for engaging said second drill 
collar to connect the rotatable means with the 
drill pipe, whereby rotation of said pipe imparts 
a hammering motion to the inner bit while ro 
tating the outer bit. 

10. A drilling apparatus including, a rotatable 
drill pipe, an Outer drill bit adapted to be low 
ered through the pipe to the bottom thereof and 
having blades arranged to be expanded into cut 
ting position when the bit reaches the bottom of 
the hole, an inner bit adapted to be lowered 
through the outer bit and projecting therebelow, 
rotatable means connected with the inner bit and 
adapted to be lowered therewith into the drill 
pipe for imparting a hammering motion to said 
inner bit, and a coupling on the upper end of said 
rotatable means adapted to be connected with 
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the drill pipe, whereby rotation of said drill pipe 
rotates the outer bit and imparts a hammering 
motion to the inner bit, the coupling being re 
movably connected with the drill pipe to permit 
the removal of the inner bit and its associate 
parts at any time. 

ii. A drilling apparatus including, a rotatable 
drill pipe, an outer drill bit adapted to be lowered 
through the pipe to the bottom thereof and hav 
ing blades arranged to be expanded into cutting 
position when the bit reaches the bottom of the 
hole, an inner bit adapted to be lowered through 
the outer bit and projecting therebelow, rotatable 
means connected with the inner bit and adapted 

5 to be lowered therewith into the drill pipe for im 
parting a hammering motion to the inner bit, a 
Second drill collar in the drill pipe, and a Cou 
pling carried by the rotatable means and having 
expansible dogs for engaging Said second drill 
collar to connect the rotatable means With the 
drill pipe, whereby rotation of said pipe imparts 
a hannering notion to the inner bit While ro 
tating the Olter bit. 

12. A drilling apparatus including, a rotatable 
drill pipe, a drill collar having notches in its 
lower edge portion Secured on the lower end of 
the pipe, an Outer drill bit adapted to be lowered 
through the pipe to the bottom thereof and hav 
ing blades arranged to be expanded into the 
notches of the drill collar to connect said bit 
with the drill pipe, whereby rotation of the pipe 
rotates the bit, an inner bit adapted to be low 
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ered through the outer bit and projecting there 
below, rotatable means for imparting a hanner 
ing motion to the inner bit, a coupling for con 
necting said rotatable means with the drill pipe 
whereby the inner bit is reciprocated While the 
outer bit is rotating, and means for conducting 
drilling fluid downwardly through the drill pipe 
and directing said fluid to the blades of the Outer 
bit during the drilling operation. 

13. A drilling apparatus including, a rotatable 
drill pipe, an outer drill bit adapted to be low 
ered through the pipe to the bottom thereof and 
having blades arranged to be expanded into cut 
ting position when the bit reaches the bottom of 
the hole, an inner bit adapted co be lowered 
through the outer bit and projecting therebelow, 
rotatable means connected with the inner bit and 
adapted to be lowered thereWith into the dril 
pipe for imparting a hammering motion to said 
inner bit, a coupling on the upper end of said 
rotatable means adapted to be connected with 
the drill pipe, whereby rotation of said drill pipe 
rotates the outer bit and imparts a hammering 
motion to the inner bit, the coupling being re 
movably connected with the drill pipe to permit 
the removal of the inner bit and its associate 
parts at any time, and means for conducting 
drilling fluid downwardly through the drill pipe 
and directing said fluid to the blades of the Outer 
bit during the drilling operation. 

JAMES E. CEAPPELL. 
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