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To all whom it may concern :

" Be it knowy that I. Harry Graring, a
subject of the King of Great Britain, re-
siding at Los Angeles, in the county of Los
Angeles and State of California, have in-
vented new and useful Tmprovements in
Underreamers, of which the following is a
specification. '

This invention velates to underreamers for
enlarging well holes to permit the lowering
of casing therein, in 0il and other wells; and
1t has for its object to provide improvements
in underreamers which will he superior in
point of relative simplicity and mexpensive-
ness in construction and organization, posi-
tiveness and veliability in operation, dura-
bility ander the hard service and stress to
which such apparatus is subjeeted in use,
and facility in assembling and disconnect-
Ing the parts in initially putting the under-
reamer together and for purposes of repair,
and which will be generally superior in efli-
clency and serviceability.

With the above and othier nbjects in view,
the invention consists in the novel aid use-
ful provision, formation, -construction, com-
bination and relative arrangement of parts,
members and features, all as hereinafter Jde.
seribed. shown in the drawing and finally
peinted out in elaims.

In the deawing: Wizure 1 is an axiul ver-
tical sectional view, partly in elevation, of
an underreamer constructed and organized
in accordance with the invention, the .parts
being in reaming condition or positions;
Fig. 2 is a similar view. the parts being
shown in collapsed position for passage
through the casing; and, Fig, 3 is g similay
fragmentary view of a jnodified fomu of
construction.

Corresponding parts in all the figures ave
designated by the same reference characters.

Referving with particularity to the deaw-
ing, and to all the figures thereot, A desig-
nates the mandrel or body, C and B the ili-
ing or rocking slips, bits or cutters which
directly perform the reaming operations
and ave held to the body A so as to vock
upon a transverse fixed shafe or arbop 4.
spanning a chamber 5 in the lower end of
the body within which the shanks 6 of the
bits or culters or slips are accommodated in
their rocking and dvitling motions in the
expansion and collapsion of the cutters,

Din Tgs. 1 und 9 and £ in ig. 3 desig-
paies means causing the expansion and per-
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tdition.

mitting the contraction of the working ends
of the cutters, such means having members
d and e, respectively, codperating with the
casing and the shoé thereon in the passage
of the underreamer through the casing and
its exit from the shoe and entrance therein.
Such means are provided res ectively with
compression members ¢ and }S respectively,
tending to force such means D and I into
position to hold the cutters in expanded con-
i Such  compression members are
housed within a contracted extension 50
of the chamber 5, such extonsion being
bored axially of the body A. The cutters
are provided below their shanks with shoul-
ders 7 which engage with and bear up-
wardly against a continuous shoulder 8 at
the lower end of the body A, such shoulders
T transmitling to the shoulder 8 the_ up-
thrust upon the citters. When in collapsed
position. the cutters at their working ends
ave tilted or rocked inwardly so that they
may be passed through
the body AL
Panded condition they project lateraily of
the hody A o0 as to enlarge the hole when
the underreamer ig reciprocated within the
hole by the raising and dropping thereof
in the operation of the drilling rig.

The means D in Figs. 1 and 9 comprise
a block or head 9 mounted to play vertically
within the chamber 5. and having an interior
bowt or chamber 10 tapering upwardly and
open at its lower end and formed to exactly
fit and receive the tapered shanks 6 of the
cutters when the cutters are in expanded po-
sitions. A continuous shoulder 11 on the
lower end of the block cooperites with
shonlders 12 on the shanks of the cutters,
such shoulders being complementarily bev-

cled to produce a close working fit, and co- -

operation between the shanks and the block.
Ifrom the block 9 extends upwardly an in-
tegral stem 13 playing in the chambey ex-
tension 5% and against which bears com-
prossion. member ¢, consisting of a coil
spring 14 which urges the block and stem
downwardly into the position shown in Fig.
I, whereby the means D hold the cutters in
expanded working positions. The members
d_comprise dogs pivoted upon pins 15 span-
ning lateral openings or slots 16 in the sides
of the body A at the lower end of the cham-
ber extension 3%, and cooperating with the
stem 13 through tecth 17 which are inter-
engaged with testh 18 upon the stem 13,

gh the casing with
When the cutters are in X~
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thus constituting a rack and pinion engage-
ment between the dogs and the stem. The
dogs are formed to lie approximately within
the slots 16 when the block 9 is in elevated
position and the cutters are collapsed, and
to extend outwardly. of such slots when the
ciitters are in expanded positions, such dogs
being provided with noses 19 disposed for
engagement with the lower end of the casing
or the shoe thereon when the dogs project
outwardly through the slots.

Referring to Hig. 3, the means K likewise
include & biock or head 20 prfovided with a
similar bow! or chamber 21, corresponding to
the bowl or chamber 10 and similarly cobper-
ating with the shanlks 6 of the cutters; such
block or
tending stem 22 playing in the chamber ex-
tension 5* under the downward urgency of
o coil spring 93 constituting the tension
member h. The member ¢ comprises dogs
pivoted upon pins 24 in slots 25 at the sides
of the body A, and having noses 26 project-
ing outwardly of such slots when the cut-
ters are in expanded positions, such dogs
lying approximately within the slots when
the cutters are in contracted
dogs likewise have over-lapping fingers 27

received within an elongated transverse slot

98 in the stem 22 and whereby the dogs are
inter-engaged with the stem.

The mode of operation and method of use
and advantages of the underreamers will be
readily understood from the foregoing de-
scription taken in connection with the ac-
companying drawing and the following state-
ment: The forms of construction showninall

the figures operate the saie with the excep-

tion that the fingers 27 and slot 28, shown in
Fig. 3, take the place of the teeth 17 and
1° shown. in the other figures. When the
reamer is being lowered through the casing

the parts are in the positions shown in Fig..

9« The casing pressing against the con-
tracted dogs or members d holds them with-
in the slots 16, and such dogs in turn hold

* the stem 13 and block 9 up against the action

.60

of the spring 14, allowing the shank 6 of
the cutters to Tock apart at the lower orifice
of the chamber 10 in the head, thus permit-
ting the working ends of the cutters to, fall
together or contract, by gravity,rocking upon
the shaft-4. When the dogs ¢ have cleared
the casing and the shoe thereon, the pres-
sure of the casing and the shoe is removed
from the dogs, and they are free to swing
outwardly as the spring 14 pushes the block
9 downwardaly, over the shanks of the cut-
ters, bringing the. shanks together with-
in the bowl or chamber 10 and rock-
ing the cutters! to tilt their working
ends outwardly into the expanded positions
shown in Fig. 1. The reamer is now in posi-
tion for service, the up-thrust is taken by the

head having a-similar upwardly ex-

positions. Such

1,001,502 .

' shoulders 8 on the body, any out-thrust is

taken by the co-engagement of the shanks of
the cutters above the shaft 4 and by the en-
gagement of the shanks of the cutters at
their outer.surfaces with the wall of the
chamber 5, such shank surfaces being faced
off as at 6* to that end; and any in-thrust is
taken by the inner surface of the bowl 10

65

70

of the block 9 which has a working fit within _
the chamber 5; and any down drag is taken

by arbor or shaft 4 which fits within facial
sockets 6° in the inner faces of the shanks 6
below the shoulders 12. The cutters are thus
solidly braced against all the influences and
stresses encountered in the reaming opera-
tion. When the reamer is drawn upwardly,
after use, the dogs d strike the shoe at the
lower end of the casing and swing within
the slots 16 so as to elevate the stem 13 and
block 9 against the pressure of the spring
14. The ‘shanks 6 of the cutters are thus
freed to rock apart, the working ends of the
cutters swinging in toward each other into

75

80

85

collapsed positions as-shown in Fig. 2, so .

that the reamer complete may be withdrawn
through the casing.
The upper end of

~

with the usual threaded connection 29 where-

by it may be connected with the string ¢

operating tools.
It will be seen
expanded  position practically form solid
dontinuations of the body, and codperate
with the same through the means D to take
up all the thrusts and impacts produced in
operating the reamer. There s but little
liability of breakage of parts or their dis-
placement and loss in the hole. The method
of collapsion and expansion is positive and
enables the reamer to be passed through the
casing and to enter the casing through the
shoe without difficulty or obstruction,

the body A is provided

that the cutters when “in 95
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and -

no independent locking means or tying de- .

vice is necesary to ho
lapsed position, as their outer faces ride over
the. inner surface of the casing and shoe
without any-interference with the passage
of the reamer through the casing. The par-
ticular conformation and shape of the cut-
ters, other than as generally described, does
not enter into the invention. It is mapifest
that as to these matters and other features
of construction and. combination of parts
and features many variations may be made
without departing from the spirit of the in-
vention. ] : *

Having thus described my invention I
claim and desire to secure by Letters Patent:

1, An underreamer comprising a body
provided with a chamber in its lower end,
cutters mounted to rock at the lower end of
the body and provided with shanks extend-

d the cutters in col- .
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ing upwardly within the chamber above the -

points of oscillation of the cufters, a mem-
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ber mounted to play within the chamber
and cobperating with the shanks of the cut-
ters to hold the same in contracted positions
and the working ends of the cutters in ex-
panded positions, compression means acting
upon said member, and another member
projecting outwardly of the body for en-
gagement with the casing to hold said first

named member against the action of the

spring; said members being operatively con-

nected for joint movement. .
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9. An underreamer, comprising a body
providea at its lower end with 2 chamber,
wutters mounted to rock at the lower end of
the body and provided with shanks enter-
ing the chamber and with cutting portions
extending below the body, the cutters and

lower end of the body having cobperating:

shoulders to take the up-thrust of the cut-
ters, » member mounted to play within the
chamber, means urging said member toward
the shanks of the cutters, said member hayv-
ing a pocket receiving and heldin the
shanks of the cutters in contracted positions,
and 4 further member projecting outwardly
of the body and cobperating with the casing
to hold the first named member against said

means urging the same toward. the cutters
said members being operatively connmecte
for joint movement.

3. An .underreamer, compyising a budy
provided at its lower end with chamber
and with-a transverse shaft spunning the
lower portion of the chamber, cutters
mounted upon said shaft torock thereon, suid
entters<having shanks projecting upwardly
within the cﬁamber, a block mounted to
play within the chamber and havieg a
pocket fitting over the shanks of the cutters
to hold the working ends of the cutters in
expanded positions, a spring acting (o void
the block to the shanks of the cuitors, and
means codperating with the block and pro-
jecting outwardly of the body for engage-
ment with the casing to hold the block
against the pressuve of the spring so that the
cutters can contract af their working end:=

In testimony whereof, L have signed niy
name to this specification in the presence of
two subseribing witnesses.

HARRY GEARING.
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Witnesses:
V. J. Coss, - ;
' Arrrep H. Daesvren.
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