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UNITED STATES PATENT OFFICE.

JAMES C. SULLIVAN, OF HUMBLE, TEXAS,

DRILL.

1,044,598,

Specification of Letters Patent.

Patented Nov.19,1912.

Application filed Aungust 18, 1911. Serial Wo. 644,837,

To all whom it may concern:

Be it known that I, James C. SuLLIvaN,
a citizen of the United States, residing at
Humble, in the county of Harris and State
of Texas, have invented a certain new and
useful Improvement in Drills, of which the
following is a specification.

My invention relates to new and useful .

improvements in drills and more particu-
larly to devices of this character which are
designed to be secured upon a drill pipe and
used in rotary drilling. ,

As is well known, in rotary drilling the
drill bit soon becomes worn and dull and
must often be withdrawn from the well be-
ing bored and a sharp bit substituted there-
for and the bits now.in common use are
secured directly to the lower end of the drill
stem, or pipe, and consequently the entire
pipe must be withdrawn in order to remove
the drill bit. -

It is the object of this invention to pro-
vide a bit which is so secured to the drill
pipe that it may be readily detached there-
from and withdrawn from the well withount
withdrawing the entire drill pipe.

Another object of the invention is to pro-
vide a drill, of the character described, hav-
ing a plurality of bits which are so secured
together that the drill.may be collapsed
when it is desired to remove the same from
the-drill pipe or to place the same in’ position
on said pipe, and which will thus occupy

small space when removing the same from,:

or placing the same on said pipe; and as the
drill must be passed through the pipe in re-
moving and replacing the same it 1s thus ob-
vious that a much smaller pipe may be used

"than would be the case were the drill not
collapsible and it is further obvious that a

drill may be passed through said pipe which,
when secured thereon will form a bore of
much greater diameter than the pipe, and
thus a small light pipe may be used in driv-
ing a bore of much greater diameter. '

With the above and other objects in view

the invention has particular relation to cer-
tain novel features of construction, oper-
ation and arrangement of parts, an éxample

'of which is described in this specification
-and illustrated in the accompanying draw-

ings, wherein :— )

Figure 1 is a side elevation of the -com-
plete drill. is a si , :
of showing ‘the bushing in section. Fig. 3
is a partial ,sgctional.-sia

Fig. 2 is a side elevation there-

e elevation showing

the bits in the position they occupy in being
removed through the drill pipe. Fig. 4is s
partial sectional side elevation of the drill
pipe showing a fishing tool in position to
remove the drill. Fig. 5-is a sectiona] view

taken on the line ¢—q of Fig. 4. Fig. 6isa’

sectional view taken on the line &—b of Fig. 3,
Fig. 7 is a partial sectional side elevation of
the drill showing the method of securing the
bits in the bushing.. Fig. 8 is a sectional
view thereof taken on the line ¢—¢ of Fig. 7.
Fig. 9 is a side elevation of one of the bits.
Fig. 10 is an edge view théreof. F ig. 11 is
an edge view of the other of said bits. Irig.
12 is a plan view of the yoke which secures
the bit shown in Fig. 11 to its support. I ig.
18 is a side elevation of the bit support.
Fig. 14 is-a partial sectional view of the lower
end of the drill. Fig. 15isa view of the com-
plete drill looking toward the drill point.
Fig. 16 is a partial sectional view of the drill
bushing.
bushing taken on the line d—d of Fig. 186,
Fig. 18 15 a sectional view of the bushing taken
on the line e—e of Fig. 16. Fig. 19 is a sec-

Fig. 17 is a sectional view of the’
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tional view of the bushing taken on the line

j—F of Fig. 16. Fig. 20 is a sectional view
of the bushing taken on the line g—g of
Fig. 16. Fig. 21 is a side elevation of the
bit support, and Fig. 22 is a sectional view
thereof taken on the line A—% of Wig 21.
Referring now more particularly to the
drawings, wherein like numerals of refer-
ence designate similar parts in each of the
figures, the numeral 23 refers to the drill
bushing which is substantially cylindrical in
shape and is slightly flared at its lower end
and is outwardly threaded at its upper end
to receive-the drill pipe 24 which carries the
same on its lower end: - This bushing is pro-
vided to carry the drill bits and the supports

therefor which, when in position for use, are

arranged as shown in Fig. 2.

This drill is provided with a plurality,
preferably two, bits 25 and 26, each having
a long shank which extends up-within the
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bushing as shown in Fig. 2. The shank of

bit 25 is hinged directly to the bit support

27 and the shank of bit 26 is hinged to a sup-
porting rod 28. " This rod extends up into
the support 27, and carries at its upper end
the yoke 29, hingedly secured thereto, which
has free lengthwise play in the diagonal slot
30 which extends entirely through said sup-

‘port 27 and a considerable distance longitu-

dinally thereof.” This yoke has a laterally
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projecting shoulder 31 which extends into a
corresponding groove 32 in support 27 and
renders the movement of said yoke, along
slot 30, true.

As may be observed from an inspection of
end of the shank of bit 26
is inwardly beveled and the lower end of
support 27 has an outwardly beveled exten-
sion which overlaps the beveled portion of
the shank of bit 26 and the shanks of bits 25

" and 26 fit closely together, the lower portion

of the inner side of bit 25 being provided
with a shoulder 83 which fits into a corre-
sponding depression on the inner side of bit
26 and said bit 26 and its shank are thus
locked between the bit 25 and the over-
lapping extension of support 27, and the bit
95 is also held firmly against the side of the

Jower end of the bushing 23.

The upper end of the support 27 is pro-
vided with a dove-tail 34 which fits into a
corresponding groove in the lower end of
the supporting block 35 which fits snugly
within the bushing 23. This block, as

shown in Fig. 7, is substantially hollow, or.

tubular, and is provided with two catches,
36 and 87, which project laterally therefrom
and within the hollow of said block is the
shaft 38 which projects a considerable dis-
tance above the block and within the bush-
ing, The lower end of this shaft seats upon
a coil spring 39 which tends to normally
hold said shaft elevated, and said lower end
is enlarged and fits snugly within the hollow
of the block and normally rests against the
inner ends of the catches 36 and 37 and
holds them  extended from the block, in
which position they project into correspond-
ing recesses in the bushing 23, as shown in
Fig. 7, and hold said bleck 35 and the sup-
port 27 against movement relative fo the
bushing and thereby hold the bits 25 and 26

firmly against the lower end of the bushing,
as shown in Fig. 2. As will be observed
from an inspection of Fig. 5 the catches 36
and 37 are provided on their outer sides

with grooves 40 and 41 into which the

. respective pins 42 and 43, carried by the
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block 35 project, and said catches are thus
securely held in place but are allowed a
limited lateral movement.

The upper end of shaft 38 is provided
with a conical shaped head 44, over which
the fishing tool 45, may be engaged, as
shown in Fig. 4, when it may be desired to
remove the drill bits from the bushing.

When it is desired to remove the bits from
the bushing the fishing tool 45 is lowered
within the drilt pipe by means of a suitable
cable 46. This ;tool carries a weight 47
which forces the same to engage over the
head 44 and also operates to drive down the
shaft 38, thereby depressing the spring 39.
The enlarged portion of shaft 38 is thus
forced down below catches 36 and 37 and

1,044,598

the said catches are forced in by reason of
the fact that their lower sides are heveled, as
shown in Fig. 7, and said beveled sides
pressing against the contacting shoulders of
the recesses into which they normally pro-
trude operate to force said catches into block
35 and said block and its appendant support
97 are permittéd to descend and the bits 25
and 26, assume the position, relative to the
bushing, shown in Fig. 1.~ A sudden up-
ward pull is then exerted on the cable 46 and
the enlarged portion of shaft 38 engages be-
neath catches 36 and 37 and block 35, sup-
port 27 and bit 25 are drawn upward the
said bit passing within the bushing, but the
bit 26 remains stationary until the lower end
of slot 80 engages against the yoke 29 and
said yoke is thereby elevated carrying with
it the rod 28 and the bit 26 attached thereto,
the parts assuming the position shown in
Fig. 8. The inner side of bit 25 and the
shank carrying the same is provided with a
longitudinal groove in which the rod 28
rests when the bits are in the position shown
in Fig. 3 and one of said bits is thus hung
suspended beneath the other one while the
said bits are being withdrawn from the drill
stem.

It is to be observed that before the bits
are withdrawn the entire drill stem and
drill should be clevated a considerable dis-
tance to permit the bits to be lowered, as
shown in Fig. 1 before they are withdrawn,
and the yoke 29 projects laterally on each
side beyond the support 27 and into longl-
tudinally extending grooves 49, which ex-
tend from the upper end of the bushing
down a considerable distance and end in
abrupt shoulders 50 against which the ends
of yoke 29 engage and the bit support 27
and the bits are thus prevented from fall-
ing entirely out of the bushing.

‘When it is desired to replace the bits in
the bushing the fishing tool 45 is first se-
cured over the head 44 of the shaft 38 and
the bits are then lowered into the drill pipe,
‘occupying the same position, relative to each
other, as when being elevated, and as shown
in Fig. 3. The inner wall of the bushing
is provided with two oppositely disposed
guides 51 and 52 which extend longitudi-
nally thereof and project out from said wall
and terminate at their upper ends in sharp
apexes. These guides are so disposed as to
deflect the course of the bits in passing
down through the bushing. one way or ‘the
other and in whichever way deflected te
cause the yoke 29 to coincide with the
grooves 49 and to pass down along the same.
,When said.goke contacts with thie shoulders
50 the downward movement of the bit 26 is
stopped and the bit 25 ard its supporting
means continue to descend until the upper
end of slot 30 rests upon said yoke and the
bits 25 and 26 are then suspended below the
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bushing, as shown in Fig. 1. The drill stem
and bushing are then lowered, the lower end
of the bushing embracing the shanks of the
bits, as shown in Fig. 2.  The coil spring 39
then operates to force the shaft 38 upward
and the enlarged portion thereof which has
a slight wedge shape gradually wedges be-
tween the catches 36 and 37 and forces them
into their corresponding recesses in the bush-
ing and the block 35 and its appendant sup-
port 27, and the bits carried thereby are se-
curely held in the bushing, in the position
shown in Fig. 2. It is to be observed that
the upper end of block 85 carries an in-
wardly extending annular flange which sur-
rounds the reduced upper portion of rod
38 and engages against the enlarged lower
portion thereof and prevents said rod from
being withdrawn entirely from the block 35.

In order that the bore may be flushed I
have provided a water passageway 58 lead-
ing from the inside of the bushing throigh
the wall thereof and also through the bits
and terminating near the cutting edges
thereof. Water is admitted, through- the
drill pipe, to the bushing and passes thence
through passageway 53 to the cutting point
of the drill. '

A drill constructed as described in this
specification and illustrated in the accom-
panying drawings which are made a part
hereof, will be found to be easily remewed
trom . the drill pipe and withdrawn..from
the well bore without the necessity of with-
drawing said pipe and may also be so con-
structed ag.to form a bore of much larger
diameter than the pipe to which the same
is secured, and while I have shown and de-
scribed only onte form of the device I desire
to reserve the right to vary the construe-
tion thereof so long as the principle of the
invention, as set forth in the appended
claims, is not departed from.

What I claim ig:—

_1. A .device of the character described in-
cluding a suitable bushing and a plurality

of drill bits secured in the lower end thereof,

a supporting member secured within the
bushing and supporting said bits’ and means

-carried by the supporting member and con-

nected with said bushing and securing said
supporting member in said bushing.

2. A device of the character described in-
cluding a suitable bushing and a supporting
member within_the same, means carried by
said supporting member and engaging with
said bushing and securing the same against
movement relative to the bushing, a plural-
ity of bits embraced by the lower end of
said bushing, one of said bits being hing-
edly secured to the supporting member and
the other of said bits being slidably secured
thereto. »

3. A device of the character described in-
cluding a suitable bushing and a bit sup-

-port within the same, a plurality of bits

secured within the. lower end of said bush-

ing, one of said bits being hingedly attached

to the bit support and the other of said bits
having a slidable engagement therewith,
means carried by the bit support and engag-
ing with the bushing and preventing the
movement of said bit support relative to

' said bushing, means for releasing said en-

gaging means and permitting the movement
of sald bit support in said bushing, and
means limiting the downward movement of
the bit support relative to the bushing.

4. A device of the character described in-
cluding a bushing and a bit support within
the same and normally having a longitudi-
nal movement relative thereto, a plurality
of bits embraced by the lower end of the
bushing and secured to the bit support, one
hingedly and the other slidably, means car-
ried by the bit support and. engaging with
the bushing and preventing the movement
of the former relative to the latter, means
for releasing said engaging means, and
means limiting the downward movement of
the bit support relative to the bushing.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

JAMES C. SULLIVAN.

Witnesses:

May MoNTGOMERY,
J. W. Yeacruy.

Coples of this patent may be obtalned for five cents each, by addressing the * Commissioner of Patents.
Washington, D, ¢.”
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