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No. 762,435,

UNITED STATES

Patented June 14, 1904.

PAaTENT OFFICE.

THOMAS A. O’DO\TNELL AND ARTHUR G. WILLARD, OF LOS ANGELES,
CALIFORNIA.

UNDERREAMER AND DRILL.

SPECIFICATION forming part of Letters Patent No. 762,435, dated June 14, 1904.

Application filed Decambér 8, 1899, Serial No. 739,712,

(No model,)

To all whom it may concern:

Be it known that we, THOMAS ARTHUR

O’DoxNNELL and ARTHUR GAY WILLARD, citi-
zens of the United States, residing "Lt T.os
Angeles, in the county of Los Anﬂeles ancl

St‘tte of California, have invented a new and.

useful Underreamer and Drill, of which the
following 1s a specification.

The object of our inventionis to pr ovide an
underreamer and drill which can be readily
lowered through a casing smaller than the
hole to be drilled and which in operation will
expand below the casing and will . ream out

and drillahole below the casing larger than the
casing and which can invar mbly and without
dlﬁicultv be drawn up through the casing
whenever itis so desired.  This underreamer
1s adapted for use in all kinds of formation
and in deep wells, such asoil-wells and Arte-
sian wells. A difficulty to be avoided in the
use of underreamers is the liability of damag-
ing the shoe or lower end of the casing when
1t 1s attempted to ream close to the casing.

One object of our invention is to avoid any
dangerof such injury to the casing when ream-
ing close to the casing, but at the same time
providing for the positive locking of the jaws
while they are below the casing. Itis very
important in the operation of underreamers
that the jaws shall be positively locked when
they are ‘working underneath the casing, so
that there shall be no looseness of parts and
no liability of the jaws being crowded together
or failing to cut. |

Anothel object of ourinvention is to so con-
struct the underreamer that there will be no
openings through which dirt can get into the
inside of the underr eamer to cause clogging
OT Unnecessary wear. |

Another object of our invention is to pro-
vide for the absolute automatic operation of
the locking and unlocking device, so that when—
ever the reamer passes below the casing it
will immediately expand and positively loc g,

and whenever it is drawn upward sufficiently -

to cause the jaws to engage the casing the
jaws will collapse and pass into the casing
without any obstruchon

The accompanying drawings illustrate our
invention.

‘serewed

Figuire Lisafragmental view showing a side
elevation of the lower end of our underreamer
as 1t appears in passing down inside the well-
casing. In this view the side of the stock
which is at the left in Fig. 41s shown. Fig. 2
is a like view showing the underrecamer in
operation below the casing. In this view the
side of the stock which 1s at the right in Fig.
4 1s shown. Fig. 3 1s .a vertical mid-section
on line 3 3, Figs. 2, 4, and 5. Tig. 4isa verti-
cal mid-section on line 4 4, Figs. 3 and 5.
Fig. 5 1s a sectional plan on a plane cutting
through the locking-bolt. The pl‘me of this
section 18 111(11(3‘1ted by the line 5 5, cutting

through the dotted position shown i in Figs. 3

and 4. Fig. 6 1sa fragmental perSpective de-
tall view showing the interior parts, which
are detachable from the stock. A fragment
of. the stock is shown in vertical mid-section.
Fig. 7 1is a like fragmental perspective view
illustrating theinterior partsin further detail.

1 1ndicates the stock, provided with an up-
wardly-tapering frusto-conical socket 2 in its

lower end, which socket 1s practically formed

into two tapering sockets by a vertically-slot-
ted wedge-shape partition 3, extending across
the socket 2 of the stock and._fitted at its op-
posite edges to the socket and provided with
a transverse slot 4. The upper end of the
partition 3 1s screw-threaded, as at 5, and
into the stock.

6 1nch

the partition, leading from the slot 4 into a
sprin G‘-Ch‘LmbCI' 1, promd ed 1n the stock ‘LbOV

“the partition.

8 indicates a cross-head In the slot and Pro-
vided with a stem 9, extending through the
way 6 into the spring-chamber.

10 indicates the spring 1n the spring-cham-
ber for normally holding the stem up.

11 indicates nuts on the upper end of the
stem to rest upon the spring. |

12 indicates a jaw member prowdod with a
tapering shank 13 to fit in one of the tapering

shanl-sockets formed between the partition 3

and the wall of the tapering socket 2 in the
end of the stock. The shank 13 i1s provided
with a cross-head socket 14 in the extended
plane of the slot 4 of the partition. The jaw

member is provided with a shoulder 15 to fit 1oo

cates a way through the upper end of
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soainst the lower end of the stock when the
shank 1s fully seated in the tapering soclket.
12’ indicates a like jaw member plovmed with
the shank 13, er oss-head socket 14, and shoul-
der 15', and said ] jaw member 12'is arranged
with 1t5 shank in the other socket formed
therefor between the partition 3 and the w all
of the tapering socket 2. The cross-head 8 1s
arranged to pl‘w in the slot 4, and its opposite

ends are imserted 1in thL cross-head sockets 14

14', so that the two jaw members are carried
by the. spring 10 through the medium of the
stem and cross-head.

16 indicates a spring-pressed bolt normally
extending across the slot 4 in the path of the
cross-head 8 to lock the cross-head against
lowering. In Fig. 3 the normal locking po-
sition of this bolt 1s indicated in dotted lines
at the lower end of the view. The outer end
of the bolt is provided at its upper side with
a beveled face 17, which is normally cham-
bered in a portion of the bolt-hole 18, which
extends through the partition and through
the stock, being ¢losed at one end by a screw-
plug 19.

20 indicates a spring in the bolt-hole to nor-
mally hold the bolt 16 normally inserted across
the slot 4 with its beveled portion 17 fully
beyond the slot.

21 indicates a bolt-retracting pin mounted
in the bolt-hole and normally projecting from
the side of the stock to be engag ed and thrown
by the well-casing 22 to bring the bolt 16 into

position shown in solid lmes in Kig. 4, with ;

the beveled face 17 of the bolt in the path of
the cross-head 8. The cross-head 8 has a
beveled face 23 to engage the beveled face 17
of the bolt when the bolt 1s in its retr acted
position. (Shown in solid lines in Fig. 4.)
The spring 10 1s of sufficient str enoth to
normally hold the jaws 12 12" in their up-
drawn position, with their shanks tully seated
in the sockets therefor. The bolt-hole 18 is
larger at the end which is closed with the plug
19 than at the opposite end, and shoulders 24
and 25 are provided to wspwtwely prevent
the bolt and the bolt-retractine pin from be-
1ing thrown too far by the force of the bolt-
Sprinw 20. Preferably the bolt 16 is pr ovided

~with achamber 26 toseatone end of the spring

20, and the spring-holding pluge 191s 1)10V1ded
with a like chamber 27 to seat the other end of
the spring 20.

For convenience in assembling the parts
the cross-head stem 9 is made of two parts,
one of which, a, 1s integral with the cross-head
and the othel 7) 1S scrowed tothe part . The
part @ of the stem together with the cross-
head are of less length than the slot 4, and
sald stem is of Ol{chtG‘l length than the way 6.
so that the part « and er oss-head 8 can be in-
serted into the slot and the section « then
pushed up through the way 6. Then the scc-
tion & of the stem 8 is screwed onto the see-
tion @, atter which the spring is placed in

lines in Fig. 4

762,435

position and the nuts 11 screwed down 1nto
place to give the appropriate tension to the
spring which rests upon the upper end of the
partition 3. Then the jaws 12 12" are placed
agalnst the sides of the partition with their

sockets 14 14’ caught over the ends of the

cross-head 8, and the parts thus assembled are
inserted into the conical socket 2 and turned
to screw the screw-threaded upper end of the
partition into the screw-threaded part there-
forin the stock.
through the stock and serewed into the parti-
tion to prevent the partition from unscrewing.

After the parts have thus been assembled the
bolt-retracting pin 21 is inserted into the bolt-
hole and guideway 18. Then the bolt 16 1s in-
serted into the bolt-hole 18 and the spring 20 is
brought into place and the plug 19 screwed
home. The tool 1s then in condition for oper-
ation.

In practical operation in order to start the
tool down into the well through the casing 22
the workman will first push the bolt-retract-
Ing pin2lininto the position indicated in solid
and then will draw the jaws
12 12" down into the position indicated in Fig.
1. Then the tool will be let down into and
allowed to pass through the casing. It i1s to
be observed in Figs. 1 and .4 that the ; JAws are
rounded, as at 29, so that the cutting edge of
the jaws are inturned when the jaws are 1n
their down-drawn position, so that the cut-
ting edges will not touch the casing during
the descent of the tool. When the tool has
passed beyond the shoe 22" of the casing, the
spring 10 draws the cross-head up, thus draw-
ing the bits up into their socket in the stock.
The jaws engaging the walls of the well will
be held thereby sufficiently so that the down-
ward stroke of the stock assists the action of
the spring to seat the jaw-shanks firmly in their
sockets, thus bringing the shoulders 15 15’ to
fit firmly against the end of the stock. The
spring 20 throws the bolt 16 and the pin 21
so that the beveled face 17 of the bolt is
chambered in the partition, and the cross-
head 1s thus effectually locked against draw-
ing out of the stock-on the upstroke of the
stock. Whenever the tool is drawn upward

so far that the pin 21 1s again forced in by

the shoe 22’ of the casing, the bolt is thrown
into 1ts unlocking position, so that when the
shoulders 15 15" of the jaws engage with the
shoe 22" the cross-head is free to slip in the
stock, thus to allow the stock to be drawn up
while the jaws collapse into the position in-

98 inclicates a serew 1nserted
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dicated in solid lines in Fig. 1 and in dotted

lines in the upper position in Fig. 3. The
tool can therefore be readily drawn out
through the casing and can be lowered and
ralsed at pleasure, and whenever it is below
the casing it is ready for effective operation,

as before deseribed.

The partition 3 1s flat-faced and holds the
jaws spread apart when the shanks are fully

| ———
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- seated in the shank-sockets. The ends of the
cross-head have sufficient play in their soclk-
ets to allow the jaws to swing freely toward
each other as the shanks withdraw from the

5 shank-sockets. N |

The Dbolt and its retracting-pin are to be
located as close as possible to the shoulders
and the cutting edges of the jaws, so that the

Jaws may become locked as soon as possible
atter passing below the lower end of the cas-

10

ing and will work in locked position very

- close to the bottom of the casing, and yet will
always be fully unlocked before the shoul-
ders can injure the hottom of the casing on an
upstroke. o

- What we claim, and desire to secure by Let-
ters Patent of the United States, is—

1. An underreamer comprising astock pro-
vided with two tapering sockets in its lower
end, a vertically-slotted wedge-shaped parti-
tion between the sockets, and having bolt-
holes opening from the slot axially in line
with each other below the top of such sockets,
such stock being also provided with a spring-
chamber above the partition; a jaw member
provided with a tapering shank to fit in one of
sald sockets, and also provided with a shoulder
to fit against the lower end of the stock when
the tapering shank is seated in its socket, said
shank being provided with a cross-head soclket

T

20

30

in the extended plane of said slot: a like jaw

member having its shank seated in the other
socket of the stock; a cross-head to play in
the slot and having its opposite ends seated
In the sockets of the shanks, respectively, and
having a stem extending up into the Spring-
chamber; a spring in said chamber for nor-

35

mally holding up the stem, cross-head and |

jaws; a spring-pressed bolt normally extend-
ing across the slot in the path of the cross-
head to lock the cross-head against lowering,
said bolt having at the upper side of its end,
a beveled portion normally chambered in the
partition; a spring for normally holding the
bolt inits locking position: and a bolt-retract-
ing pin mounted in the bolt-hole and normally
projecting from the side of the stock to be
thrown by the well-casing to bring the bolt
into position with the beveled portion of the
bolt in the path of the cross-head.

2. The combination of a stock provided
with a tapering socket in its lower end and
with a spring-chamber above said soclket and
with a screw-threaded portion between said
spring - chamber and said socket; a wedge-
shape partition fitted in the socket of the stock
and provided with a transverse slot and
screwed Into the stock and provided with a
way leading from the slot through the upper
end of the partition; a cross-head in the slot
and provided with a stem extending through

40

45
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the way into the spring-chamber; a spring in |

the spring-chamber for normally holding the
stem up; two jaw members carried by the
65 cross-head on the opposite sides of the parti-

3

tion and each provided with a tapering shank
to fit the stock-socket on opposite sides of the

partition and also provided with a shoulder
to engage the lower end of the stock when the

shanks are seated in their sockets in the stock: 7o

a spring-pressed bolt to play across the slot

1n the partition and provided with a beveled
~portion at the upper side and outer. end; and
a bolt-retracting pin mounted in the stock and
normally projecting from the side of the stock 7 5

to be thrown by the well-casing to bring the
bolt into position with the beveled portion of
the bolt in the path of the cross-head. '

3. Inan underreamer, the combination with

a Jaw -carrying head having a transverse So

guideway, of a locking-bolt for said head ar-
ranged 1n sald guideway; a pin sliding in said
guicdeway to retract the bolt to unlock the
head; a stop for said pin being provided in

the guideway; and a spring to normally press 83

the Dbolt toward the stop and into locking

position, and to project the pin from the head

to be returned by contact with the casing.
4. An underreamer-stock provided with a

socket inits lower end; a slotted, downwardly- go

i

tapering partition rigidly fixed in the socket
to form two shank-seating sockets to seat the
shanks of two jaws on opposite sides of said
partition; a jaw on each side of said partition

and a jaw-carrying head moving in the slot of 93

sald partition.

5. An underreamer comprising a stock, the
lower end of which has two upwardly-taper-
ing shank-seating sockets with a flat-faced
downwardly-tapering partition rigidly fixed
between said shank-seating sockets: a verti-
cally-movable cross-head in the slot of the
partition; shouldered jaws carried by said
cross-head; and an upwardly-tapering shank
for each socket. - |

6. An underreamer comprisinga stock pro-
vided with a socket in its lower end; a sta-

tionary slotted partition fastened in the socket

and extending from side toside thereof to form
two shank-seating sockets to seat the shanks
of two jaws on opposite sides of said partition:
a Jaw-carrying head moving in the slot of said
partition; means for yieldingly holding said
head up; and jaws carried by said head and
having shanks seated in said sockets.

(. Anunderreamer comprising a stock pro-
vided with a plurality of tapering sockets in
1ts lower end; a stationary, vertically-slotted
partition separating the socket: a jaw mem-
ber; a tapering shank for said jaw member,
sald shank being provided with a cross-head
socket 1n the extended plane of said slot: a like

Jaw member having its shank seated in an op-

posite socket of the stock; a cross-head to play
in the slot and having opposite ends seated in
the sockets of the shanks, respectively, and

having an upwardly-extending stem; means

tor yieldingly holdingup the stem cross-head
and jaws; a spring-pressed bolt normally ex-
tending across the slot in the path of the cross-

I10C
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head to lock the eross-head against lowering, | names to this specification, in the presence of
said bolt having at its upper end a beveled | two subscribing witnesses, at Los: Angeles, 10
portion; a spring for normally holding the | California, this 28th day ot November, 1:899.

bolt in its locking position; and means adapt- - THOS. A. ODONNELL.

5 ed to be engaged by the well-casing to bring ' ARTHUR G. WILLARD.
the bolt inte position with the beveled portion Witnesses: |
thereof in the path of the cross-head. JAMES R. TOWNSEND,

In testimony whereof we have signed our Fraxcis M. TowNSEND.
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