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DERELLENG AAPPAERAAETUS 
yaraes F. Chapell, iMiNeola, Texk., Assignmor to 
CEAaBP pel Dräng Equipment Corporation, a 
corporation of Texas ? 

Original application May 25, 1936, serial No. 
864. Divided and this application April 14, 
1938, Serial No. 20,995 

9 Claims. (CE. 255-4) 
This invention relates to new and useful in 

provements in drilling apparatus. 
This application is filed as a division of my 

copending application, filed May 25, 1936, Serial 
No. 81,647, now Patent No. 2,120,240 of June 14, 
1938. 
One object of the invention is to provide an 

improved apparatus for the drilling of oil Wells. 
Another object of the invention is to provide 

5 

an improved drilling apparatus wherein the drill 10 
pipe or stem 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 5 
be inserted in, or removed from, the Well for re 
placement or other purposes, without pulling the 
entire length of drill pipe which results in a Save 
ing of time, labor and expense which is inci 
dental to the removal of the drill pipe. . 
A particular object of the invention is to pro 

vide an improved drilling apparatus including a, 
drill pipe having a drill bit renovably Support 
ed in its lower end, and an inner, Smaller bit des 
pending below said drill bit and serving as a lead 
bit to guide the drilling of the hole to gauge; both 
bits being rotated by the rotation of the drill 
pipe, and both being readily removable from the 
hole without pulling the entire string of drill 
plpe. 
A further object of the invention is to pro 

vide an improved drilling apparatus, Wherein 
drill bit having retractible blades is supported at 
the lower end of the drill pipe to rotate there 
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with, and a second bit extending axially through 135 
the drill bit and acting to hold the blades there 
of in cutting position, said second bit having an 
improved connection with the drill pipe, whereby 
rotation is imparted thereto by said pipe. 

Still another object of the invention is to prose 60 
vide an improved drilling apparatus, wherein 
both the inner and outer drill bits may be lown 
ered into, or removed from, the pipe on a Wire 
line or cable, and the drill pipe need never be 
withdrawn whereby said pipe acts as the Well 
casing after the drilling operation is complete. 
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 part 
ly in section, of a drilling apparatus constructed 
in accordance with the invention, and showing 
the same within the Well bore, 

Figure 2 is an enlarged elevation of the drille 
ing apparatus, showing the same within the drill 
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pipe prior to the time that the drilling operation 
begins, 

Figure 3 is a transverse, vertical, sectional view 
showing the parts of Figure 2 in drilling posi 
tion within the drill pipe, 

Figure 4 is a view, partly in elevation and partly 
in Section, of the lower drill collar which car 
ries the cutting blades of the outer bit, said col 
lar being viewed at a right angle from its po 
sition as shown in Figure 3, 

Figure 5 is a horizontal, cross-sectional view, 
taken on the line 5-5 of Eigure 4, 

Figure 6 is a transverse, Wertical, sectional view 
of the lower end of the drill pipe, 

Figure is a bottom view of the drill pipe, 
Figure 8 is an elevation of the upper connecting 

collar which connects the drill pipe with the 
inner or pilot bit, 

Figure 9 is a horizontal, Cross-sectional view, 
taken on the line 8-9 of Figure 1, 

Figure 0 is a horizonta, Cross-sectional View, 
taken on the line - of Figure 1, 

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

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

Figure 13 is a horizontal, cross-sectional view, 
taken on the line 3-3 of Figure 3, 

Figure 4 is a vertical, sectional view of a core 
bit which may be substituted for the inner bit, 
and 

Figure 5 is a View, partly in elevation and 
partly in section, of a modified form of connec 
tiom between the bits. 

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 a botton drill collar 
threaded on its lower end. The bottom drill col 
lar is constructed to receive an outer drill bit 
12 so as to impart rotation to said bit as the 
drill pipe and collar are rotated, as will be ex 

45 plained. An inner or pilot bit di 3 extends down 
Wardly through the outer bit 2 and is also ro 
tatably connected with the drill pipe. It will be 
obvious by observing Figure 1, that with such 
arrangement a rotation of the drill pipe G 
through the medium of the kelly (not shown), 
Will inpart rotation not only to the outer bit 
2, but also to the inner or pilot bit 3. 
The botton drill collar it is clearly shown in 

Figures 6 and and this collar is provided with 
a bore 4, which extends substantially through 
out 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 0. Near its lower end the drill collar is 
provided with an internal, annular offset or 

  



2 
shoulder 6. The construction of the underside 
of said collar is importent and this bottom or 
underside is provided with a pair of diametrically 
opposite notches . She trailing side of each 
notch is comparatively deep so as to form a flat 
contact face 8 as is clearly shown in Figure 6. 
The forward or leading side of the notch is 
reduced and the bottom edge of the drill collar 
is gradually inclined from this reduced leading 
side of one notch to the enlarged trailing side 

that the bottom of the drill collar is formed with 
two inclines which connect or extend between the 
diametrically opposite notches . To strengthen 
the construction, the drill collar may be enlarged 6 
as shown at 9, these enlargements being ad 
jacent the notches A. Wertical slots 20 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 
forwardly of the reduced leading face of each 
notch . It will be seen that when water or 
other drilling fluid, is introduced into the drill 
pipe and flows downwardly within the drill 
collar , said water or drilling fuid may flow 
downwardly through the vertical slots 20 where 
by the water will escape at the forward edges or 
faces of the notches . 
As above stated, the drill collar supports the 

outer or enlarged drill bit 2 and serves to impart 
a rotation to this bit. The construction of this 
bit is clearly shown in Figures 3, 4 and 5. The 
bit comprises a tubular body 2 which is provided 
with an annular external shoulder 22 located 
slightly below the central portion thereof. A 
pair of "-shaped slots 23 are cut in the inter 
mediate portion of the body 2 above said 

%239996 
direction (Figure 5), it will be obvious that the 
trailing contact face of each notch engages the 
side of the cutting members 29 whereby a rota 
tion 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 drill the hole. 

It is noted that the mounting of the blades 25 
Within the body 2 is such that said blades are 

de G pivotally mounted in the body at their upper 
8 of the opposite notch. Thus, it will be seen ends. Since the T-slots 23 extend entirely 

through the side wall of the body 2, it is obvious 
that the blades may be swung to a retracted posi 

with the outer periphery of the body 2. 
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shoulder. and are located diametrically opposite 
each other. The horizontal leg 26 of each -slot 
is disposed slightly above the annular shoulder 
22. A pair of cutting blades 25 are provided with 
outwardly extending arms 25 at their upper ends 
and each blade is arranged to be supported with 
in the slots 23. As is clearly shown in Figure 4, 
the extending arms 26 om the upper end of each 
blade are positioned within the horizontal por 
tion 24 of the T-slots. " The body or vertical por 
tion of the blade depends downwardly through 
the vertical portion of the -slot 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 retaining men 
ber in place. 
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The lower end of each blade is provided with 
an outwardly extended cutting Emeraber 29 (Fig 
ure 3). The particular shape of this cutting 
member is, of course, Subject to Variation and by 
observing Figure 5, it will be seen that the cutting 
members 29 of the blades extend outwardly in a 
radial direction from the bit body 28. When the 
bit 2 is in position within the drill collar A, the 
cutting members. 29 of each blade are arranged 
to engage in diametrically opposite notches 
formed in the botton of said collar. The top 
or upper edge of each cutting member 29 is in 
clined as shown at 30 and each notch is pro 
vided with a complementary incline 3. When 
the cutting blades are located within the notches, 
the Outer and lower edges of Said cutting mems 
bers extend beyond the drill collar A. There 
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tion whereby the outer surface of the cutting 
members 29 will swing inwardly so as to lie flush 

VWitt 
such arrangement, it is obvious that the blades 
my be swung inwardly and the body 2 a lowered 
Within the drill pipe O and driil collar ... The 
body may be dropped or lowered by a cable and 
When lowered, it will continue a downward move 
ment until the shoulder 22 on said body strikes the 
internal annular shoulder a 6 formed within the 
lower end of the drill collar, as shown in Figure 
2. When the shoulder 22 is resting upon the 
shoulder 6 in this manner, it will be manifest 
that the cutting members 29 of the blades 2s 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 pivoted 
at their upper ends to the body 2 that some 
means must be provided for expanding or swing 
ing the lower ends of the blades outwardly into 
their cutting position. For this purpose, the in 
mer bit 3 is provided. The inner bit may be of 
any suitable construction and is provided with 
an upwardly extending nipple 36' at its upper 
end, whereby the bit may be threaded on the 
lower end of a tubular mandrel 32. The outer 
diameter of the mandrel 32 is substantially equal 
to the inner diameter of the bore of the tubular 
bit body 21. Therefore, when the bit 3 and 
mandrel 32 are lowered through the bit body, it 
Will be obvious that they will serve to eXpand the 
cutting blades 25 outwardly at their lower ends. 
So long as the mandrel 32 remains within the bit 
body, it will be obvious that the cutting members 
? will be held in their expanded or cutting posi 
O. 

For supporting the mandrel 32 and the inner 
bit 3 within the bit body 2 and also for Oe 
venting said mandrel from falling through said 
body, the mandrel is provided with am externa 
annular collar 33 which is preferably made inte 
gral therewith. The lower edge of this collar 
is arranged to seat on an internal annular shoul 
der 8 which is formed near the upper end of the 
body 2 (Figure 3). Thus, when the mandrel 
and inner bit are lowered within the outer bit 
2, such lowering will continue until the lower 
edge of the collar. 33 strikes the shoulder as of . 
the body 2, at which time further downward 
movement of the mandrel and its bit 3 is pre 
vented. From the above, it will be seen that the. 
Outer bit 2 is first lowered within the drillo 
lar to the position shown in Figure 2, in which 
position the external shoulder 22 of the bit body 
2 rests on the internal annular shoulder of 
the drill collar. It is noted that the diameter of 
the bit body 2 is slightly smaller than the in 
ternal diameter of the drill collar whereby a 
Small annular Space f2' is provided between said 
body and the collar. 

fore, when the collar is rotated in a clockwise 75. After the bit 2 has been lowered to this p?Si 
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tion (Figure 2), the blades 26 which are pivoted 
to the body are still in their retracted position 
since they are hanging or Suspended from their 
pivot point in the horizontal portion 24 of the 
T-slots 23. The mandrel 32 and inner bit 3 are 
then lowered through the drill pipe è and enter 
the tubular body 2 of the bit 2. As this occurs, 
the mandrel and the bit 3 serve to expand the 
lower end of the blades 25 and these blades are 
held in this expanded position so long as said 
mandrel is located within the body 2. It is 
pointed Out that the downward movement of the 
mandrel and inner bit' is limited by the collar 
33 on said mandrel striking the internal shoul 
der 34 at the upper end of the bit body 2. In 
the drawings, the mandrel has been shown of 
such length that the bit 3 extends below the 
cutting members 29 of the outer bit 2. How 
ever, it is noted that the length of this mandrel 
is Subject to variation as it would be possible to 
have the inner bit 3 at the same elevation as 
the cutting members 29 of the outer bit. V 
For imparting rotation from the rotating drill 

pipe B to the inner bit 3 which is carried by 
the tubular mandrel 32, a coupling collar 40 
is connected in the drill pipe. This collar is 
clearly shown in Figures 2, 3 and 8 and is ar 
ranged to be connected with a coupling mem 
ber A which is carried by the upper end of the 
mandrel 32. The bore & of the collar is pref 
erably of the same diameter as the bore of the 
drill pipe 0 and a plurality of notches 83 are 
cut in said collar. As clearly shown in Figure 
12, four notches are provided but it is to be 
clearly understood that any desired number 
may be provided. The top of the notches are 
bevelled as shown at 48 and the wall of the bore 
8? of the collar immediately above said bevel 44 
is inclined as shown at 45. An annular shoulder 
66 is provided immediately above the notches 
33 and as shown in Figure 8 this shoulder ex 
tends between said notches. 
The coupling member A which is arranged to 

be connected with the coupling collar & O is con 
structed in two sections B and C. The lower 
Section B comprises a cylindrical, bored body 47 
which has the lower end of its bore 49 internally 
threaded, whereby the body may be connected 
with the mandrel 32. The axial bore 69 extends 
Vertically therethrough. The upper end of this 
bore is internally threaded at 5 so as to receive 
the lower threaded end of a tubular shank 5 A. 
The shank 5 extends upwardly through an axial 
bore 52 of the upper member C of said coupling. 
The upper end of the bore 52 of the member 
C is enlarged as shown at 53 and the shank is 
formed with an annular head 54 which is slid 
able vertically within the enlarged portion 53 of 
the bore. It is noted that the annular head 56 
extends above the shank 5 as is clearly shown 
in Figure 3. 
The upper end of the bore of the shank 5 is 

formed with an annular bevelled seat 55. With 
this arrangement, it will be seen that the lower 
member or section B of the coupling member A 
is rigidly fastened to the upper end of the man 
drel 32. The upper section C of said coupling 
member is slidable on the tubular shank 5 which 
is rigidly connected 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 C is pro 

vided with a plurality of vertical slots 56 which 
receive the upper end of elongate vertical dogs 
5, which upper end is pivoted therein on a pin 
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58. The lower ends of the dogs depend from 
the upper section C and engage in vertical slots 
59 which are formed in the lower section B of 
the coupling. The rear face of each slot 59 is 
curved upwardly and the extreme lower end of 
the slot is formed with a shoulder 6C (Figure 3). 
It is obvious that when the upper section is moved 
With relation to the lower section with the rear 
faces of the dogs 5 riding on the rear curved 
faces of the slots in the lower section B, said dogs 
will be expanded or retracted depending on 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 59 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 face of the dog 57 riding on the 
Curved rear face of the slot 59 will be expanded. 
The lower end of each dog is formed With an 

outwardly extending lug 57 and the upper edge 
of this lug is inclined so as to be complementary 
with the upper bevelled surface 44 of the notches 
43 in the coupling collar 48. The outer side of 
each dog inclines from the upper, bevelled sur 
face of the lug 5 ' toward the upper portion of 
the dog and this inclined surface is comple 
mentary to the incline 45 formed above each 
notch 43 within the collar 80. With such ar 
rangement, it is obvious that when the coupling 
member A is lowered within the drill pipe AG and 
the dogs are expanded outwardly into the notches 
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43 of the coupling collar 40, a rotation of the 
drill pipe and collar 4 will impart a rotation to 
the coupling member A and mandrel 32 secured 
thereto. Therefore, it will be seen that the in 
ner bit 3 carried by the lower end of the man 
drel will be rotated through the engagement of 
the coupling member A with the coupling collar 
80. Rotation to the outer bit 2, as has been ex 
plained, is imparted through the engagements of 
the cutting members 29 of the blades of said outer 
bit 2 with the notches formed in the lower 
edge of the drill collar A. 

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 at the lower 
end thereof. This drill bit may be dropped or 
lowered by any suitable means, as by a tool en 
gaging an internal annular shoulder 2 which 
is provided at the upper end of the bit body 2 
above the shoulder 34 for this purpose. Any 
Suitable tool which may be suspended from a 
cable may be employed for engaging beneath this 
shoulder. Thus, it will be obvious that the bit 
(2 may be quickly and easily lowered through 
the drill pipe by a cable. When the bit body 
2 enters the collar it will be obvious that 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 prevented. This 
position of the outer bit 2 is clearly shown in 
Figure 2 and 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-slot 23. The expansion of the blades during 
the lowering operation is prevented by the outer 
edges of the cutting members 25 of said blade 
engaging the inner periphery of the drill pipe 
and drill collar. 

It is noted that when the shoulder 6 within 
the drill collar is supporting the bit body 21, the 
pivot point of the blades 25 is just above said 
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shoulder 6. This causes the lower end of the 
blades which have the cutter members 29 made 
integral therewith to be located at some dis 
tance below the bottom of the drill collar . 
With the bit 2 in this position, it is obvious 
that the cutting members 29 thereof, being below 
the bottom of the collar, are not engaging the 
notches in the lower end of said collar and, 
therefore, if the drill pipe is rotated at this time 
no motion would be imparted to the drill bit 2. 

After the bit 2 has been lowered within the 
collar, as above explained, the inner bit 3 
which is carried by the mandrel 32 snd which 
has the coupling member A secured to its tipper 
end is lowered within the drill pipe. This lower 
ing operation may be accomplished by dropping 
or by the same tool by which the bit 2 has been 
lowered since the coupling member A is pro 
vided with a shoulder 42 for receiving a suitable 
tool at its upper end. Therefore, a cable can 
be employed in lowering the inner bit 3. As the 
inner bit and the mandrel 32 enter the bore of 
the bit body 26, it is obvious that they will serve 
to expand the blades 25 of said outer bit 2. 
It is noted that this expansion takes place at 8. 
point below the bottom of the drill collar be 
cause the outer bit 2 is supported on the an 
nular shoulder 6 of said collar at this time. 
The mandrei and inner bit 3 continue their 
downward movement until the collar 83 on said 
mandrel engages the shoulder 34 within the bit 
body 2. 
During the time that the mandrel 32 and bit 

3 are moving downwardly through the body 2, 
the coupling member A has moved downwardly 
through the drill pipe because it is fastened to 
the upper end of the mandrel 32. It is pointed 
out that since the tool (not shown) by which 
the mandrel 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 bit 3 which are 
secured to the lower section B of the coupling 
member will pull the shank 5 downwardly until 
the head 54 of said shank rests on the shoulder 
52 formed between the bore 52 and enlarged 
portion of said bore 53 of the upper section C. 
Thus it will be seen that the lower section B 
which carries the mandrel 32 is suspended from 
the upper section C during the lowering opera 
tion. At this time the lugs 57 formed on the 
lower end of the dogs 5 which are carried by 
the upper section C are located at the upper 
end of the slots 59 in the lower section B, where 
by said lugs are in their retracted position which 
permits them to clear the Wail or interior of the 
drill pipe. Therefore, so long as the lowering 
operation of the inner bit and mandrel 32, to 
gether with the coupling A at the upper end 
thereof, continues the dogs 5 are in their re 
tracted position. 
The coupling member A is located with rela 

tion to the inner oit, and the coupling collar 36 
is so mounted within the drill pipe 9, that when 
the collar 33 on the mandrel 32 strikes the 
shoulder 3 within the bit body 26, the coupling 
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member A has moved to the position shown in 
Figure 2. That is, the dogs 57 which are pro 
vided with the lugs 5 have moved downwardly 
beyond the coupling collar 40. 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 5 of the pivoted dogs 5 have 

70 

moved downwardly below the notches 43 which 75 
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are formed in the coupling collar 40 (Figure 2). 
At this time a rotation of the drill pipe would 
not impart a rotation to the inner bit 3 because 
the lugs 5 are not in engagement with the 
notches, and similarly no motion would be im 
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 
formed in the lower end of the drill collar . 

It is noted that while both the inner and outer 
bits 2 and 3 are being lowered into the drill 
pipe the botton of said drill pipe is held of 
bottom of the hole. Therefore, after the two 
bits have been positioned as shown in Figure 2, 
they are in reality suspended from the drill col 
lar at the lower end of the pipe 0. To es 
tablish the connections between the drilling 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 is from which said bits are sus 
pended. As this lowering operation continues it 
will be obvious that eventually the drill bit 3 
will strike the botton of the hole. When this 
Occurs, the continued lowering of the drill pipe 

will cause the pipe and the coupling collar 
carried thereby to move downwardly with rela 
tion to the mandrel 32 and coupling member A 
carried hereby. The outer drill bit 2 Will move 
downwardly with the drill pipe until such time 
as this bit strikes the botton formation and as 
Soon as this occurs this bit will become sta 
tionary. However, as soon as the inner bit 3 
is stopped the lowering of the drill pipe O will 
cause the coupling collar 40 to move downwardly 
toward the lugs 5 on the outer end of the dogs. 
The dogs are, of course, engaging the interior 
wall of the drill pipe just below the coupling 
collar because the weight of the upper sec 
tion C of the coupling A is tending to force the 
dogs downwardly in the slots 59 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 

sufficient distance to permit the notches 43 in 
the collar it to move opposite the lugs 57 of 
the dogs 5, it will be obvious that said lugs will 
immediately engage in said slots. In the event 
that the lugs are not in vertical aiinement with 
the notches 33 it is obvious that the shoulder 
46 which is located between each of the notches 
É3 would strike the upper end of the lugs 5’ 
and Would halt any further downward movement 
of the drill pipe because said pipe would be sus 
pended from the lugs engaging under said 
shoulder. When this occurred, it would only be 
necessary to rotate the drill pipe slightly in 
either direction. So that the notches 43 would be 
vertically alined with the lugs 57. Thus, it will 
be seen that the provision of the shoulder is 
provides a positive means for finding the notches 
63 with the lugs 57. As soon as the lugs are 
eXpanded into the notches S3 it will be seen that 
the weight of the drill pipe is resting on the bev. 
elled upper edge of the lugs 57. The expand 
ing of the dogs 57 is limited by the inclined face 
of each dog engaging the inclined surface 45 
which is formed above each notch 43 within the 
collar . 
As is clearly shown in Figure 3, when the dogs 

5 are expanded, the inner bottom edge of said 
dog is resting on the shoulder 60 which is formed 
at the lower ends of the vertical slots 59 in the 
lower section B of the coupling member. In this 
Way, the weight of the drill pipe O which is sus. 
pended on the bevelled upper edge of the lugs 57', 
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is transferred through the lugs to the shoulder 89. 
Therefore, the entire weight of the drill pipe is 
not carried by the pins 58 on which the lugs 5 
are pivoted but is transmitted to the coupling 
member A which is carried by the upper end of 
the mandrel, and therefore, the entire weight of 
the drill pipe is carried on both the inner bit 
3 and outer bit 2. 
By the time the drill pipe 0 and drill collar 

have moved downwardly a sufficient distance 
from the position shown in Figure 2 to permit the 
engagement of the lugs 3" in their respective 
notches 63, the drill collar has moved downwardly 
with relation to the outer bit 2 which has been 
held stationary because of its engagement with 
the formation. As the underside of the drill col 
lar moves downwardly, it will strike the upper 
inclined edge 3 of the cutting members 29 of the 
blades of the outer bit 2. If the notches in 
the lower edge of said collar are vertically alined 
with the cutting members 29 it will be obvious 
that said cutting members will enter said notches 
as has been explained. However, in the event 
that the cutting members are not vertically alined 
with the notches , the upper edge of said mem 
bers will strike the inclined bottom surface or 
edge of the collar . A rotation of the drill pipe 
A and collar will immediately cause the blades 
to ride into their respective slots. 

It will be seen from the above that when the 
drill pipe has moved downwardly so as to engage 
the cutting members 29 and the slots f, and also 
to engage the dogs 5 of the coupling member A 
with their respective notches (33, that the parts 
are in drilling position. The rotation of the drill 
pipe 0 by means of the kelly (not shown) will 
cause a motion to be imparted through the cou 
pling collar (30 and coupling member A to the 
mandrel 32 and inner bit 3. At the same time 
the collar which is rotating with the drill pipe 
will impart a rotation to the cutting members 29 
of the outer bit 2 because the flat contact faces 
A 8 of the notches Y will engage the blades and 
rotate the same. The outer bit will be held in 
its raised position with relation to the drill col 
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lar (Figure 3) so that its cutting members 29 are . 
held within their notches by the engagement of 
said cutting members with the formation. 
Water, or other drilling fluid, is pumped down 

Wardly through the drill pipe E and is supplied 
to the inner bit 3 by passing through the tubular 
shank 5 of the coupling member A and then 
downwardly through the tubular mandrel 32 and 
outwardly through the ports 3' provided for this 
purpose in the bit 3. In passing through the 
outer bit 2, the water passes downwardly around 
the coupling member A. This coupling member 
is cylindrical in shape but has its sides flattened 
as shown at 6 (Figures 9 and 10) whereby the 
annular space between this member and the in 
terior of the drill pipe is increased. After flow 
ing downwardly past the coupling member A the 
water foWs around the tubular mandrel 32 and 
into the annular space 2' between the outer bit 
body 2 and the interior of the drill collar . 
From this space the water strikes the internal 
annular shoulder 6 of the drill collar and final 
ly passes out through the vertical slots 20 which 
are provided in the lower end of said drill collar 
(Figures 6 and 7). It is noted that the slots 20 
are positioned so that the water or other drilling 
fluid escapes at the forward or leading edge of 
the notches whereby this water washes the 
leading or forward face of the cutting men 
bers 29. 
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The provision of the inner bit not only provides 

a positive means for holding the blades 25 of the 
outer bit in expanded or cutting position, but also 
provides a pilot or lead bit which engages the 
center of the hole. This pilot bit aids in drilling 
the hole to gauge because it serves as a guide for 
the outer bit 2 which does the main cutting. 
When it is desired to remove the bits for any pur 
pose whatever, it is only necessary to lower a suit 
able tool (not shown) which will engage beneath 
the shoulder 42 in the upper end of the coupling 
member A. When this is done the drill pipe O 
is then raised a slight distance so as to relieve 
the lugs 5 on the expanded dogs 5 of the 
weight of the drill pipe. This causes the lugs to 
move downwardly within the slots 43 and an up 
Ward pull on the upper section C of the coupling 
member will immediately cause the dogs 5 to be 
retracted along the inner curved faces of the slots 
59 in the lower section B of said member. It is 
noted that the upward raising of the drill pipe 
will cause the bottom of the slots 43 to strike the 
inclined underside of the lugs 5 and due to this 
inclined surface will tend to help move said dogs 
inwardly within their slots 59. Thus, it will be 
seen that the coupling member A, mandrel 32 
and inner bit 3 may be readily removed from 
the drill pipe. After such removal of these parts, 
the tool may be again lowered and engage with 
the internal shoulder 2 at the upper end of the 
bit body 2. 

It is noted that as soon as the inner bit 3 and 
mandrel 32 are removed the blades 25 of the out 
er bit 2 may move inwardly within their slots. 
Therefore, after the tool has been engaged with 
the shoulder at the upper end of the bit body 
2 an upward pull thereon will readily remove the 
entire body 2d from within the collar gg. It is 
pointed out that the inciination of the upper edge 
of the cutting members 29, as well as the inclina 
tion of the underside of the collar , will aid in 
causing the retraction or inward movement of 
the blades after the nandrel 32 has been re 
moved from the body. After the body 2 has 
been brought to the surface and it is found that 
the blades 25 need replacing, it is only necessary 
to remove the retaining plates 2 after which the 
blades 25 may be readily removed from the T 
slots 23. Thus, a new blade may be readily sub 
stituted for the worn blade. The inner bit 3 
may be just as easily removed from the mandrel 
32 for replacement or other purposes. 
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. The bit may be dropped or quickly 
lowered within the pipe on a cable and may be 
just as quickly removed by the same means. Dur 
ing the lowering operation, the retracted cutting 
blades of the bit cannot move into their ex 
panded position because they are held retracted 
by engagement with the inner wall of the drill 
pipe. After the Outer bit has moved to its lower 
position the inner bit may be lowered by a cable 
into its proper position. It is pointed out that 
it would be possible to eliminate the inner bit and 
to merely lower the maindrel 32 within the outer 
bit 2 to hold the blades thereof expanded. In 
such case, the mandrel would, of course, termi 
nate at a point above the bottom of the cutting 
members 29. It is obvious that with the above 
arrangement, it is never necessary to remove the 
drill pipe from the well in order to replace or 
change the bits. This results in an enormous 

5 saving of time and labor, as well as expense. 
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Also, after drilling is complete, the bits are re 
moved and the drill pipe O serves as the well 
casing. \ 

It is noted that, if desired, a core bit 3a, as 
shown in Figure 14, may be substituted for the 
bit 3 on the lower end of the mandrel 32. In 
such instance, as the drilling continues, a core 
will enter the bore 3b and be retained by spring 
fingers 3c provided for the purpose. To prevent 
downward circulation of the drilling fluid through 
the mandrel 32 and core bit 3a, a ball (not 
shown) may be dropped through the drill pipe 
so as to engage the seat 55 within the head 6 
of the shank 5, whereby the bore of the mandrel 
is closed. 
Although it is desirable to rotate the outer bit 
2 by means of the notches 7 provided in the 
underside or lower edge of the drill collar , and 
to rotate the inner or pilot bit 3 through the 
medium of the coupling collar 40 and the member 
A, it is not essential, for it would be possible to 
eliminate either one or the other of these drive 
mediums. In Figure 15, a modified form of the 
invention is shown, wherein the coupling men 
ber A and the coupling collar 0 are eliminated. 
In this form, the bit body 2 of the outer bit 2 
is provided with a plurality of recesses 0 which 
are disposed vertically and which are located just 
below the internal shoulder 34 at the upper end 
of the housing. The collar 33 of the mandrel 32 
has lugs which are arranged to engage within 
the recesses 70, when the collar 33 is rested on 
the shoulder 34. With this arrangement, it will 
be manifest that the drill pipe fo imparts a 
rotation to the Outer bit 2 and due to the con 
nection between the outer bit and the mandrel 
32, the inner or pilot bit 3 is thereby rotated. 
Therefore, by connecting the outer bit housing 
with the mandrel carrying the inner bit, the 
coupling A and the coupling collar 40 may be 
eliminated. Similarly, it would be possible to 
eliminate the notches 7 in the lower edge of the 
drill collar and to rotate the inner bit through 
the coupling A. In such case, the connection 
formed by the lugs if and the slots to would 
impart a rotation from the mandrel 32 of the 
inner bit to the housing of the outer bit, whereby 
both inner and outer bits are rotated simultane 
Ously. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the details 
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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2.239.996 
parting rotation to the outer bit, and means on 
the upper end of the mandrel arranged to be con 
nected with the drill pipe for imparting rotation 
to the inner bit. 

2. A drilling apparatus including, a rotatable 
drill pipe having its lower end open, means for 
rotating said pipe, an outer bit body adapted 
to be lowered through the pipe to the bottom 
thereof and having supporting shoulders formed 
thereon, cutting blades, each blade being pro 
vided with a t-shaped shank, the lateral portion 
of which is supported on one of said shoulders 
whereby the blades are pivotally mounted on the 
body so as to be swung outwardly, said blades 
normally being held in a retracted position by 
gravity, means at the bottom of the pipe for sup 
porting the bit body within the pipe so that the 
cutting blades project from the lower end of the 
bit, a tubular mandrel adapted to be inserted 
within the outer bit for swinging the blades out 
Wardly into cutting position, an inner pilot bit 
caried by the lower end of the mandrel and pro 
jecting below the outer bit, means on the lower 
end of the pipe engaging the blades for imparting 
rotation to the outer bit, a coupling in the drill 
pipe having a plurality of notches therein, and 
a coupling member on the mandrel having re 
tractible elements arranged to engage said 
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What I claim and desire to secure by Letters 
Patent is: 

1. A drilling apparatus including, a rotatable 
drill pipe having its lower end open, means for 
rotating said pipe, an outer bit body adapted to 
be lowered through the pipe to the bottom thereof 
and having its outer surface recessed to provide 
lateral supporting shoulders thereon, cutting 
blades having their upper ends supported on said 
shoulders and arranged to be swung outwardly, 
Said blades normally being held in a retracted 
position by gravity, means at the bottom of the 
pipe for Supporting the bit body within the pipe 
So that the cutting blades project from the iower 
end of the bit, a tubular mandrel adapted to be 
inserted within the outer bit for swinging the 
blades outwardly into cutting position, an inner 
pilot bit carried by the lower end of the mandrel 
and projecting below the outer bit, means on the 
lower end of the pipe engaging the blades for im, 
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notches, whereby the mandrel is coupled to the 
pipe and rotation is imparted by the inner bit, 

3. A drilling apparatus including, a rotatable 
drill pipe having its lower end open, means for 
rotating said pipe, an outer bit body adapted to 
be lowered through the pipe to the bottom thereof 
and having recesses in its exterior surface to 90 
vide supporting shoulders thereon, cutting blades, 
each blade having a vertical shank provided with 
a laterally extending arm at its upper end, the 
arm of each shank being supported on one of the 
shoulders on the body, whereby the blades are 
pivotally mounted on the body and may be swung 
outwardly, said blades normally being held in a 
retracted position by gravity, means at the bot 
ton of the pipe for supporting the bit body with 
in the pipe so that the cutting blades project from 
the lower end of the bit, a tubular mandrel 
adapted to be inserted within the outer bit for 
Swinging the blades outwardly into cutting posi 
tion, an inner pilot bit carried by the lower end of 
the mandrel and projecting below the outer bit, 
means on the lower end of the pipe engaging the 
blades for imparting rotation to the outer bit, a 
coupling in the drill pipe having a plurality of 
notches therein, a coupling member On the 
mandrel having retractible elements arranged to 
engage said notches, whereby the mandrel is 
coupled to the pipe and rotation is imparted to 
the inner bit, and means for conducting a drilling 
fiuld downwardly through the drill pipe and di 
recting said fluid onto the cutting blades of both 
the inner and outer bits. during the rotation 
thereof. 

4. A drilling apparatus including, a rotatable 
drill pipe, means for rotating said pipe, an outer 
cutter bit having expansible blades adapted to be 
lowered through the pipe to the botton thereof, 
means at the lower end of the pipe for Supporting 
the bit at the bottom thereof, a mandrel adapted 
to be inserted within the outer bit for expanding 
the blades of said bit into cutting position, an 
inner pilot bit carried by the lower &nd of the 
mandrel and projecting below the outer bit, the 
lower end of the drill pipe having vertical shoul 
ders thereon and having its lower edge inclined 
away from said shoulders, whereby when the 
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blades of said outer bit are expanded and moved 
into engagement with said lower edge, said blades 
are guided into contact with the shoulders so 
that rotation of the pipe will rotate the outer bit, 
and means for connecting the mandrel directly 
to the pipe whereby the inner bit is also rotated 
upon rotation of the pipe. 

5. A drilling apparatus including, a rotatable 
drill pipe, means for rotating said pipe, an outer 
cutter 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 thereof, a mandrel adapted 
to be inserted within the outer bit for expanding 
the blades of said bit into cutting position, an 
inner pilot bit carried by the lower end of the 
mandrel and projecting below the outer bit, the 
lower end of the drill pipe having vertical shoul 
ders thereon and having its lower edge inclined 
away from said shoulders, whereby when the 
blades of said outer bit are expanded and moved 
into engagement with said lower edge, Said 
blades are guided into contact with the shoulders 
so that rotation of the pipe will rotate the 
outer bit, means for connecting the mandrel 
directly to the pipe whereby the inner bit is also 
rotated upon rotation of the pipe, and means for 
conducting a drilling fluid downwardly through 
the drill pipe and directing said fluid onto the 
cutting blades of both the inner and outer bits 
during the rotation thereof. 

6. A drilling apparatus including, a rotatable 
drill pipe, means for rotating said pipe, an outer 
cutter 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 thereof, a mandrel adapted 
to be inserted within the Outer bit for expanding 
the blades of said bit into cutting position, an 
inner pilot bit carried by the lower end of the 
mandrel and projecting below the Outer bit, the 
lower end of the drill pipe having vertical shoul 
ders thereon and having its lower edge inclined 
away from said shoulders, whereby when the 
blades of said outer bit are expanded and moved 
into engagement with said lower edge, said blades 
are guided into contact with the shoulderS SO 
that rotation of the pipe will rotate the outer bit, 
a coupling in the drill pipe having a plurality of 
notches therein, and a coupling member on the 
mandrel having retractible elements arranged to 
engage said notches, whereby the mandrel is 
coupled to the pipe and rotation is imparted to 
the inner bit. 

7. A drilling apparatus including, a rotatable 
drill pipe, an outer cutter bit adapted to be 
lowered through the pipe to the bottom thereof, 
said bit comprising a tubular body having ex 
pansible blades suspended from the exterior sur 
face of said body, whereby the blades may swing 
radially outwardly from the body, means at the 
lower end of the drill pipe for supporting the 
bit and disposed so as to support the bit with 
the blades thereof projecting from the lower end 
of the pipe, a mandrel adapted to be separately 
lowered into the outer bit after the atter has 
been lowered and landed in the drill pipe and 
co-acting with the blades of the bit for expand 
ing said blades radially outwardly while said 
blades are below the lower end of the drill pipe, 
an inner pilot bit carried by the lower end of the 
mandrel and lowered therewith so as to project 
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below the outer bit blades, and connecting means 
adapted to effect a connection between the drill 
pipe and the outer and inner bits, said connection 
being in a disengaged position when the outer 
bit is landed in the drill pipe and the mandrel 
and inner bit is extending through said Outer 
bit, said connecting means being moved to an 
engaged position to effect a connection between 
the drill pipe and the outer and inner bits upon 
a relative downward movement of the drill pipe 
with respect to said bits. 

8. A drilling apparatus including, a rotatable 
drill pipe, an outer cutter bit adapted to be 
lowered through the pipe to the bottom thereof, 
said bit comprising a tubular body having ex 
pansible blades suspended from the exterior sur 
face of said body, whereby the blades may swing 
radially outwardly from the body, means at the 
lower end of the drill pipe for supporting the bit 
and disposed so as to support the bit with the 
blades thereof projecting from the lower end of 
the pipe, a mandrel adapted to be separately 
lowered into the outer bit after the latter has 
been lowered and landed in the drill pipe and 
co-acting with the blades of the bit for expand 
ing said blades radially outwardly while said 
blades are below the lower end of the pipe, an 
inner pilot bit carried by the lower end of the 
nandrel and lowered thereWith so as to project 
below the outer bit blades, means on the lower 
end of the drill pipe for imparting rotation to 
the outer bit upon rotation of the pipe located 
to be engaged by the expanded blades when the 
drill pipe is lowered relative to the outer bit to 
move the support away from said bit, and means 
for connecting the upper end of the mandrel with 
the drill pipe, said connection being effected upon 
downward movement of the drill pipe with rela 
tion to the mandrel pipe after the said mandrel 
has been lowered to expand the blades of the 
Outer bit. 

9. A drilling apparatus including, a rotatable 
drill pipe, an outer drill bit adapted to be dropped 
or lowered through the pipe to the bottom there 
of, said bit comprising a tubular body, having 
slots therein and also having expansible blades 
mounted on the exterior of the body, said blades 
being freely movable within the slots radially of 
the body, an inwardly extending projection with 
in the lower end of the pipe for limiting the 
downward movement of the Outer bit, whereby 
the bit is supported in a predetermined position 
within the pipe, a mandrel independent of the 
outer bit and adapted to be lowered through the 
pipe and through the bit after said bit is in 
position within the pipe, said mandrel co-acting 
with the blades to expand the same radially out 
wardly into a cutting position, an inner pilot bit, 
carried by the mandrel and projecting below the 
outer bit blades, and connecting means adapted 
to effect a connection between the drill pipe and 
the outer and inner bits, said connection being 
in a disengaged position when the Outer bit is 
landed in the drill pipe and the mandrel and in 
ner bit is extending through said outer bit, said 
connecting means being moved to an engaged 
position to effect a connection between the drill 
pipe and the outer and inner bits upon a relative 
downward movement of the drill pipe with re 
spect to said bits. 

JAMES F. CHAPPEL. 

  


