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To all whom it may J concern:

- Beitknown that I, EDWARD DOUBLE a (31131-_
' zen of the United States, residing at: Santa
L Paula, in the county of Ventura and State of -

s (California, have invented a new and useful

Undemeamer of whmh the follownw 1s al

smmﬁcabmn

brealmge or loss of parts while in. operation.

My invention includes the novel under-

';'i':fijf;!'-fs,-_f_f'__"}re@mel and the combinations and par ts here-
- inafferdescribed and claimed and is capable
PR _.:.gof being carried out in various ways.

RRER .5'111%111,1011 :
. Figure I is a view. pa,rtly in Veltlc.‘:'bl 1md-_ |
NN 5f-_g_?sect1011 of an underreamer in operation below
LR well—casmﬂ, . portion of which -is shown.
. Fig. I1is a plan of the lower end of the under-
ERAES !-remnel with the shps in the position shown
. In Fig. 1. - Fig. 1II is a view of an under-
-~ reamer with palts 1n position for pa,ssmﬂ*
.- 25 through the casing.
SETIR TR Vertleal mld-sectmn
~ " ing is shown in axial seetlon

Portions are shown in
A frag ment of the cas-

- Fig. VI isan en-

1, 100]{11:10‘ Im the

adesignates ahollow mandrel desirably con-

3'. '5 ',-":-._'stlucted of a hollow body 1 and a joint mem-

“ber 2 screwed thereon, thehollow body 1 be-

-7 ing furnished at ifs upper end with a screw-
.- threaded pin 3 to screw into the socket 4 in
- -the lower end of the joint member 2.. _
.+ hollow mandrel is furnished with an inter nal
... 50 shoulder 5, a downward extension 6, with op-
o -positely- a,rranwed parallel bearin ﬁ'-f;:wes hav-
ff_.?mﬂ* a Leyway 7 therem 3houlders S at. thel

L Fig. IV isan
. elevation of the underreamer 11113&@13 viewed
" from the right of Fig. II1..
30 tion of the: 11nderreamel “mandrel viewed from
.. _the right of Fig. IV, portlons being broken
o away 60 expose the inner construetlon of the
.+ lower part of the mandrel.
.~ larged plan of the lower end of the under-
_ '1eamer-mandrelmverted Figs. VII and VIII
- are sections on lines mdwated by VII and
. -VI1II, respectively, in Fig.
SR dnectmns of the arrows, 1espeetwely Fig.
. IXisanenlarged mid-sectional detail to illus-
- 40 trate the manner of applying or taking off
RIS Figs.- X, X1, and XII 111118h1.:1,te _'
... one of the slips from d1fferent points of view. .

Fig. Visaneleva-

The

sides of such extension, aud HPW&Idl}? a,ml .

inwardly sloping tapering dovetaill shpwm,s

9 beneath said shoulders.

10 designates a spring on the ,5110111(161 5in

the hollow mandrel.

11 designates a rod plctymﬂ' ap and down

| | in the I]lELlldl el and furnished with a key-seat
- Anobject of 13]115 1nvent].0n is to pr 0V1de an |

-underl eamer which is easﬂy constructed, ef-
ER U -_"fectlve in action, and will not be liable to any

12 and supported by the spring 10. Prefer-
ably the rod 11 is furnished with a nut 13,

55

6o |

screwed on ifs upper end, to be upheld by the

spring 10. -
14 deswnates a W&shm between the nut and
the spring. |

| 15 designates tilt- shps sl1dmnly eonnected :
] Wlth the nlandrel and playing in theslip-ways -
The a6601npany1n0 dra,wmﬂ*s illustr ate my;

9 and fmmshed with key—-qeat‘s 16, respec-

tively.
17 deswnates a kev in the ke} seats of the

slips and rod and playing in the keyway 7of
said extension and upheld by the spring-sup- -

70

ported rod 11 to hold the slips agmnst the

shoulders 8.
The sockets or key-seats 16 are somewhat

larﬂ'er than the key 17 to permit the slips 15

75 |

to parta,ke of a tilting action, the key 17 thus -

forming a portion on the rod 11, on which
the tllt slips or bits 15 are loosely swung or
plvoted adapting their lower ends to tilt or
swing in toward the center of the stock or

.mandml portion to pass through the well-

80 )

casing or to tilt away tfrom the center to as-

sume the proper position for reaming. The

tilt - slips are provided with" shoulders 18,
adapted to slide upon a spreading. po1L1011

provided in connection with the mandrel-.

body. Said slips are furnished with inward
projections 18 to slide upon the downward

extension 6 of the mandrel to spread apart

the cutting edges 19 of the slips when the
The slips 15 are slid-
ingly mounted on opposite sides of the down-
wardly-extending portion of the mandrel, and

slips are dchWIl up.

the key-seats 16 thel eof are on the inner fa,ces

-of the slips, respectively, and are practically
closed at their outer ends, thus to exclude
~any mud or other foreign materials when the
underreamer is in opelatloll |
20 designates small holes in the ths re-
---spectwely, to allowa punch 21 to be inserteC

00

o5

'"I O‘C}

for adjusting the key in the operation of ap . g

plying or.taking off the slips.

The keyis |
preferably a notehed key, being provided ir -




. _1ts. lower edge with a notch 22, so that When

10

the key is in place in 1ts seat 12 the walls of
the mnotch will engage the rod 11, thus to

guard against displacement ot the key from

the position shown in Figs. I and ITI. The
spring ‘10 affords }161(11110' means for con-
stantly holding the rod 11 upin the notch 22

“and to hold the slips 15 against the shoulders.

8, the parts of the underreamer being con-

structed toallowthe key to beinserted through

the rod 11 into the key-seat of a slip only
when the slips and rod are drawn down with

 the key-seat 12 of the rod flush with the bot-

tom of the keyway 7 in the mandrel. Ifor

this purpose the tapering dovetail slipways 9

open laterally just above the plane of the
lower end of the bottom of the keyway 7 in

. the extension to allow the key 17 to be in-

- 20

serted in the key-seats 12 and 20 only when
sald seats are flush with the lower end of the

- keyway 7 and the slip drawn out as far side-

30

wise as it can be drawn, as shown in IFig. I1X..

To assemble the par ts of the underreamer
in the first instance, the hollow body 1 being
unscrewed from the Jomt_ member 2,the spring
10 will be inserted into the chamber 23 of the

mandrel to rest on the shoulder 5 therein, and

the slip-carrying rod 11 will be inserted into

~ place and the washer 14 and nut 13 adjusied,

as shown in Fig. I. The nut is preferably

“held from unscrewing by means of a cotter-

pin 24 passed through the rod 11 after the
nut has been screwed home. The rod is then

forced or pulled downward by any suitable
means into the position shown-in Ifig. 1X,

thus bringing the bottom of the key-seat 12
flush. with the bottom of the slot 7 in the
extension 6 of the mandrel. Then one of

the slips is applied in position, with 1ts key-

seat: 16 ready to receive the key 17, when the
same is inserted through the key-seat 12 and
the slot 7. Then the key is inserted and is

- passed through the key-seat of the rod suffi-

..:45_

50

ciently far to allow the other slip to be brought
into position, so that the key may be pushed

backintothe key-seat of said otherslip. Then
a suitable instrument, such as the punch 21,
will be inserted through the hole 20 and the
key will be pushed back into the key seat of
the slip last applied, whereupon the notch 22
will be brought into position to receive the
lower wall of the key-seat12. Thenthe rod 11
is released, thus allowing the ylelding means

10 to draw the rod up into the mandrel, thus

55

60.

65

bringing the slips 15 up against the shoulders

8 d:]:ld the inward projections 18 against the

sides of the downward extension -6, thereby
spreading apart the lower ends of the slips.

The face 25 of the lower end of the down-
ward extension 6 of the mandrel is upwardly
sloping at its edges and the upper faces 26 of
the extensions are downwardly sloping, so
that when the slips are drawn upward they
arereadily forced outward by thesliding con-
tact. of the sloping faces 25 and 26.

- By the construetion shown wherein the hol-

734,833

| a pin screwed into the lower end of the joint
' member 2 great strength of the hollow man-

drel is insured.
In Fig. I, b designates the well-casing and
¢ the usual shoe at - the bottom of such casing.

79

" Inordertoconveniently removeand reapply
the slips for the purpose of sharpening or for

any other por pose, the lower end of the rod 11
is furnished with a serew-threaded socket 27,
and means for drawing down the rod against
the pressure of the spring 10 are temp()la,uly
screwed into the socket to enable the operator
to bring the rod 11 into position to allow the
slips to “be removed and replaced without un-
serewing the body of the mandrel from the
joint membel

The eyebolt 28 (shown in Fig. IX) 111(11(3&1365
a form of such means.

To remove the slips, the rod will be drawn
down into the position shown in Fig. 1X, thus

bringing the key against the lower end of the _

keyway 7 in the extensmn 6 and allowing the
rod to be drawn out of engagement Wlth the

/5

8o

Q0

notched edge of the key 17, Whereupon a suit- .

ableinstr umenL such as the punch 21, will be

inserted into the hole 20 and the key driven

into the position substantially shown in Kig.
IX, thus releasing one of the slips, whereupon
13116 punch 21 Wlll be inserted into the hole 20
in the other slip and the key will be driven
out of the key-seat 16 in said other slip, there-
by releasing the other slip.

To 1e_p1aee the slips, the oper ation Just de-

scribed will be reversed.

When the slips have been replaced, the rod
will be released and the eyebolt unscrewed
and the apparatus is ready for use.

29 designates the dovetail flanges. of .the
slips to play in the ways 9.

Tointroduce the underreamerinto the well-
casing, theslips will be tilted and drawndown
into the position shown in Fig. I11, thus bring-
ing the projections 18 below the extension 0,

95

ICQO

Icc

IIO

whereupon the edges 19 are brought toward
each other sufficiently to allow the tool to

pass down through the casing, and when the

slips escape below the shoe ¢ the spring 10

draws up the rod 11, which tilts the slips into
cutting position, as indicated in Fig. 1. When

IT5

the tool is drawn upward, the shp% coming

into contact with the shoe will be tilted and

pressed into the position shown in Fig. 111
and will readily pass out through the casing.
Therounded end 25 of the extenswn 6 When

pressed against the abrupt projections 18

causes a q’uiek tilting of the slips to throw
their cutting edges outwardly, and the slips
are thus brought into position with a com-
paratively slight longitudinal movement.

What I claim, and desire to secure by Let-
ters Patent of the United States, 1s—

120

1. Anunderreamer comprising a hollowman- -

drel furnished with an internal shoulder, a
downward extension having opposite parallel

bearing-faceshaving a keyway therein,shoul- .
by : _ ders at the sides of such extension; and up-
llow mandrel is provided at its upper end with | wardly and inwardly sloping dovetail slip-

130
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-+ ways beneath said shoulders; a spring on the
- shoulder in the hollow mandrel; & rod play-
© . 'Ing in the mandrel furnished with akey-seat
-~ and supported by the spring; dovetail tilt-
-5 slips playing in the slipways and furnished
- with key-seats respectively; a key inthe key-
.. seats of the slips and rod and playing in the
. keyway of said extension to hold the slips
. against the shoulders; said slips being fur-
. 1o nished with inward projections to slide upon
. the downward extension of the mandrel to

- spread apart the cutting edges of the slips

- when theslips are drawnup. - =
2. An underreamer furnished with a man-
drel having a downward extension provided __ .
. with opposite parallel bearing-faces and a | nished on their inner faces with projections,

RN £ 1 | the upper faces of which slope downward to

- keyway in the extension; a spring-supported
- ~rod furnished with a key-seat and playing up

- anddown in the mandrol; tilt-slips slidingly
connected with the mandrel and furnished

29 OLL a W ) _lls.
. with inward projections to slide upon the op-

. posite bearing - faces of the downward ex-
. ‘tension to spread the slips apart at the lower
. ends when the slips are drawn up; and a key

s

s

ccarried by the rod and carrying the slips.
..~ 3. In an underreamer, the combination of
. amandrel; slips slidingly mounted-on opp
-+ site sides of a portion of said mandrel and
+ furnished on their inner faces respectively
.39 Wit | A1l { _
- larger than the key on the operating-rod; a |
- yleldingly-supported rod playing lengthwise
. ofthemandrel and furnished with a key-seat:;
o .and a notched key in the key-seats of the rod
35 an v PULLLO.
. notchofsaidkey. .
<40 A mandrel furnished with shoulders and
. 'aslotted extension beyond said shoulders and
. with dovetail ways on opposite sides of said
40 ¢4 . | _
~ - nished on their inner faces respectively with
. key-seats; a rod sliding in said mandrel and
- furnished with a key-seat; a notched key in |
- the key-seats of the slips and rod; a portion
of said rod taking into the notch of said key,
~-and yielding means to draw the rod up; the
. Dparts being constructed to allow the key to
- De inserted through the rod into the key-seat |
- of aslip only when the slip and rod are drawn | ‘Witnesses:
. . bottom of the keyway in the mandrel.

and slips, a portion of said rod taking into the

0-

with key-seats, said key-seats being somewhat

extension;dovetail tilt-slips forsaid ways fur-

down with the key-seats thereof flush with the

| 5. In an 'underreamér, dovetail ‘tilt-slips
furnished with key-seats respectively ontheir

the rod plays constructed with a slotted ex-

tension and tapering dovetail slipways which

‘Inner faces; arod furnished with a key-seat <
a key for said key-seats; a mandrelin which

open laterally just above the lower end of the |

~bottom of the slot in the extension, to allow
~the key to be inserted in the slot and key-seats
~only when the key-seats are flush with the

lower end of the slot.

slide upon the extension of the mandrel: and
means connecting the slips with the rod.
. 7. In an underreamer, the combination
‘with a hollow mandrel, provided with a slot-
‘ted extension, a spring-actuated slip-operat- |
‘Ing rod provided with a pivot-key, tilt-slips -
‘provided with key-seatsadaptedtobe engaged
| by said pivot-key, said key-seats being some-
‘what larger than the key to allow the slipsto
Tilt, said slips provided with inwardly-pro-

jecting shoulders, and said slotted extension

‘provided with surfaces adapted to tilt said
slips and hold the same in expanded position.

8. In an underreamer the combination of

-a hollow mandrel with a hollow slotted exten-
sion, said extension having opposite parallel
‘bearing-faces, a slip-carrying rod in said man-
drel, slips connected to said rod, said slips
| having projections which bear againstsaid ex-

tension, said slips being provided with key--

‘seats, a key carried by said rod, each end of
the key lying in a key-seat of a slip, and the
key-seat in each slip being somewhat larger
than the key to allow the slips to partake of a
tilting action. | | -
~ In testimony whereof I have signed my
‘name to this specification, in the presence of
two subscribing witnesses, at Santa Paula, in
the county of Ventura and State of C

nia, this 19th day of October, 1901.
o - EDWARD DOUBLE.

 WALTER WEEKLEY,
~ W. F. DINGER.

alifor-

60

6. In an underreamer, a mandrel furnished -
-'with a hollow slotted extension, the lower end
of which slopes upward at the edges; tilt-slips
slidingly connected with the mandrel and fur-

'75_
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