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Patented Aug. £, 10

UNITED

Application filed July

To all whom it may concern.:

Be it known that I, um 1 T McCumasy,
a citizen of *he United o*%es, residing at
Long Beach, in the Cﬂunuj of Loz Angeles

5 and State of California, have invented new
and useful Impros ements in Underreamers,
of which the follomrw is a speuﬁmt’ow

My invention relates to well ¢ drilling ap-
paratus and more particularly fo an under-

16 reaming apparatus Cof the rot ary type.

A purpose of my invention is the provi-
sion of an underreaming apparatus which
is detachably associated With the drill tub-
ing to permit of the apparatns belug readily

15 inserted into or withdrawn from the drill

tubing while the Iatfer remains within the
< well, iheiebv eliminating the necessity of
lftmrf the drill tubing and the attendant
dlsqdvantaneb.

It ig also a purpose of my invention to
provide an underre caming apparatus which
when in applied position within a specx'dw
constructed driil tubmo functions to suto-
matieally move the drill bit of the a appare-
tus from a contrdeted position within the
tubing to an e: xpanded pesition in which the
blades are projected from the tubmcr in
drilling engagement with the walls and “bot-
tom of the well, and automatically con-
30 trolled means for allo wing the cire ul wbien
of water to the dmll bits durmw operation
of the latter, such means bemo opemble
upon the apmmm" settling into operating
Dosmlon within the tubing.

Further, my invention includes a flexible
connectlon between portions of the s appara-
tus fo compensate for irregulavities in the
construction of the drili Lv%nm

Although I have herein shown and will
40 degeribs »only one formy of und erreaming ap-
paratus embodying my invention, it is to be
understood that various changes and modifi-
cations may be made herein without depart-
ing from the spirit of the invention and the
smri‘b and scope of the anmndei claims.

In the accompanying drawings,

Fig. 4 is a view showing in vertical section
‘a partmn of the drill tubing havi ing applied
thereto one form of u*ldeneu,mno appara-
50 tug embodying my invention,

. Tig. 2 is a view similar to Fig. 1 sh wing
the lowermost portion of the drill tubing,
such portion alsc embodying m, invention
and having applied thereto the underrveam-
ing a.ppmatu s shown in Fig. 1,
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%7, 188

riew of the los
embodymo my 5
within a well,

Fig. 5is a transverse se
on the line 5—5 of Fig,. 4. —

Fig. 6 1s an enlavged fragmentery vertical 6
sect 1om1 view of the pper nortion of i ne
.mdnrremmnn appar Lmv shown in the pre
ceding wews, sm:? Fig. 7 ig 2 view szmﬂu 1‘,0
Fig. 5 showing the lower portion of the drill

ctional view taken

T

tunmn of tbe nnderresming g poaratus, 70
bws 8, 9 and 10 Fansvarse sectio '
views taken on the f{ines 88,
10—10, respectively, of i '
ﬁws 11 and 1
views La,l{“h on th 75
1'espbcmveiy of Big. 7
.18 18 2 bot omi p"i i view of the ap-
pamtus ”ho \vn in :\; 7.
Similar reference charactors ¥ '-T*‘-z‘{ to glm-
ilar parts in eqch of the several views. 80

Referring spccmmhv to the drawings,
and pmtmtlarly to Tigs. 4, § and 7, the
nnderrmmmﬂ appars oS "nwodvlm my i
vention is shown as including the low or
tion of a dnli tubing which cot
apper section 15, an 1*1uez'memw
and a lower section 17, dw -ma
tion heing connected t
a collar 18 and o i
threaded connec
17 ave constructed af t(wu‘ crm.f‘
to provide an annular
which is removably ﬁmcd a Loz‘r ve
21. The lower section 17 is prov rided ad-
jacent its lower end with ribs 92 ar rm«rcd 8,
at dmmemcﬂly opposed peints on the in-
ner wall of the tubing and h“vmc“ at their
upper ends .1pw‘u'dlv inclined projections
23. As clearly shown in Tms“ 7 and 18, the
lower end of the section 17 is formed with 200
Sloh, 24 whie ATTRIY -'Aq substantially <

e

a5
are

at right anﬂle" to the ribs 2
Adap‘uea to be nfm’rm erl within th

o bearing szfm
oc‘v 2i

tubing to enga_e
piston mcmdms a ho?low
provided at its lower
and at its npper cnd with
co-operate o mtwm

upon the peri pnery ot

rings are maintained in s
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each other by spacing bands 30. The body
24 is formed centrally thereof with a conduit’
or pipe 31, the upper end of which projects
above the.body and carries a valve seat 82.
The lower end of the conduit 31 projects
from the lower end of the body and is con-
nected . to a similar conduit or pipe 33 by a
coupling 33% As shown in Fig. 7, the con-
duit 83 1s adapted for connection at its lower
end with a similar conduit 34, these con-
duits 33 and 34 being flexibly connected to
gach other by a flexable conduit 85 which

‘may be in the form of a rubber hose suit-

-ably secured in- embracing relation to the

20

confronting ends of the conduits. A cou-
pling 36 serves to connect the lower end of
the conduit 34 with 2 conduit 37, the latter
extending loosely through a supporting
head 88 and carrying at its Jower end an
expansion head 39. The expansion head 39,
as shown in Figs. 1 and 2, 15 provided with

- inclined edges carrying rollers 40 which are
" adapted to co-operate with similar edges. 41

3¢

of blades 42 for moving the lagter from the.
contracted position shown in Fig. 1 to the
expanded position shown in Fig. 2. These

blades 42 which- constitute the bit of the.

underreamer arve provided with shanks 438
pivotally mounted on bolts 44 (Fig. 12)

extending ,through flanges formed on’ the

supporting head 38 In the contracted posi-
tion of the blades 42, they arve disposed
wholl
movett to expanded position they-are ex-
tended through the slots 24, as clearly shown
in Fig. 2. j'?{‘he upper end walls of these
slots are inclined; as indicated as 24* and

. are adapted {o co-operate with inclined

48

edges 42* of the'blades 42 for returning the
blades to contracted position when it is de-
sired to remove the apparatus-from the drill

" tubing.

~ yoke ‘53 through the medium of = bolt 54. -

60

_vide a yiselding mounting for the valve 48.

65"

The lawer end of the conduit 87 is in com-
munication with a cavity 45 formed in the
gxpansion head 8% (Fig. 7} and this cavity
provides communication between the don-
duit and duects 46 which extend to. the lower
edges of the head where they cominunicate

with nozzles 47.

v rnl T e- ) wd
Referring -again to Fig: 6, the upper end

of the conduit 31 is adapted to be closed by
a valve 48 secured to a plate 40 by means of-
a screw. 50.. An inverted conical shaped
guide 51 depends from the valve 48 and

"serves to properly position the valve upon

the seat 82. Secured to the plate 49 is a
bail 52 which- is movably connected to a

An expansible spring 55 surrounds the bolt
54 and is interposed between the yoke 53 and
the bail 52 to normally urge the bail down-
wardly upon the bolt and to thereby pro-

58 is rigidly conrvected to the

A stirrup
g‘ of &he body 25, -and this stirrup.

upper en:

within the drill. tubing, but when

. projectigns 65 to be likewise lowererd thereby

mient of the rods 62. But as the head 38 is

- 1,548,541

‘has s horizontal portion extended through

and Ioosely mounted in the yoke 53. The
voke 53 is rigidly connected. to a fish head
57 through a conventional connection 58,
such head being of conical form and pro-
vided with an annular flange 59 which is
adapted to be engaged by a fishing tool, as
indicated in Fig. 3. A centering flange 60 - -
is formed on the fish head 57, and this
flange is provided with openings 61 for a
purpose which will be hereinafter described.

“As previously explained, the supporting
head 38 is movable vertically on the conduit
87, and this head carries upstanding rods 62
which are circumferentially spaced, as
shown in Fig. 10. These rods 62 are &lid-
ably fitted in guide flanges 63 formed on the
.conduits 33 and 34, and above these flanges
the rods are slidable through openings
formed in the body 25, the lower openings- 85
of which are provided with packing glands -
64 to prevent leakage of water through the
body, as will -be understood..” Above the .
body 25, the rods are formed with projec-
tions 65 upon which the plate 49 is adapted 90
to normally rest. The rods are slidably ex- .
tended through the plate 48 and through.
another plate 66 formed integral with the
stirrup 56 so as to provide a guide for the
upper portions of the rods. - -

The operation of the underreaming appa-
ratus is as follows: With the drill tugmg
fositioned\i;l the well, as shown in Fig, 4,
he .apparatus may now be forced down-
wandly through the drill tubing by pump- 10t
ing liguid downwardly into the tubing and-
above the apparatus, it being noted that the
piston, aithough having a shding fit within
the tubing, is sufficiently tight to prevent
pussage of liguid below the same so that
the force of the pumped liquid ean be -uti-
lized to move the piston and consequently the
entire apparatus downwardly within the
tubing. In the normal position of the gp-

70

75

80

95

_paratus, the vilve 48 is tightly positionad 110

oh the sea$ 32 so as to close the upper end®
of the conduit 31 and thereby prevent the
passage of water downwardly thiough the |
conduit. The valve 48 is maintained in
closed position during the loweripg of the 115
apparatus by virtue of the fact. t%iat the
supporting head 38 gravitates into the low-
ermost position shown in Fig:. 1, thereby
pulling the rods 62 downwardly to canse the
120
permitting the spring 55 to move and main- '
tain the valve 48 in closed position. ,
As the apparatus continues to be pumped
downwardly within the well tubing, it
finally seitles into operating position, as
shown in Fig. 2. Before reaching this op-
erating position, the supporting head 88
engages the upper ends 23 of the ribs 22
and thereby ehecks further downward move-

125

130
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foosely supported upon the conduit 37, the
piston continues to move downwardly there-
by lowering the seat 32 out of entmoemmt
with the valve 48 and thus opening the up-
per end of the conduit 31. Dmmﬂ the low-
ering of the piston, the expansion head 39
moves downwardly and thus forces the
blades 42 into expanded position within the
slot 24, as shown in Fig. 2. It will be par
ticularly noted that the locatlon of the ribs
92 with respect to the Qlots 24 is such that
the blades of the bit will properly register

with the slots so they can be mov ed mto-_

expanded position.

With the blades 42 in expanded pOaltIOH,
and the valve 48 in open position with re-
spect to the conduit 31, the apparatus is
now ready for operatlon "Rotation of the
drill tubing is now effected to impart a cox-
Lecpondmu movement to the drill bit,-and

simultaneously with such movement water
is supplied tc the blades so as to effectively
lubricate the latter and thus insure their
ploper operation at all. times. Water

pumped down through the ¢#ill tubing en-
ters the conduit 31 and suaessue!) passes
through the conduits 33, 54 and 37, enter-
ing the cavity 45 and pasmn(f through the
ducts 46 from whence it is ch:scharoed onto
the blades from the nozzles 47. The open-
ings 61 of the centeun«r flange 60 allow the

wnrestricted passing ‘of water downuw: ardly
to the conduit 81, as will be understood.

Should it be desived to remove the bit
from the drill tubing for the purpose of
substituting new blades, in the event that
the mxmu should become broken ov dull,
it will be manifest that the apparatus can
be u)mpleidv removed from the drill tubing
while the latter is retained within the well
and without the necessity of lifting the col.
umn of water above the (Lpp‘uatus When
removing the apparatus from the driﬂ
tubing, a fishing tool is applied to the fish
head in the manner shown in Fig. 3, and
by lifting the fishing tool, an upward
niovement is imparted to the plsto'l and the
supporting head. During the upwar d move-
ment of the suppor t'nw head, mg inclined
edoes 420 of the blades 12 engage the upper

end walls of the slats 21 so that the blades
are moved into contracted position. It will
be understood that prier (o this mevement,
the piston is elevated in advance of the sup-
porting head. so that the expansion head 39
15 elevated out of em»agement with  the
blades 42, As the valve 48 continues to re-
main in the open position, it will be clear
that water above the apparatus is free to
pass through the several conduits as the ap-
paratus is elevated so that the necessity of
lifting the column of water above the ap-
paratus is eliminated.
Although I have shown the liquid conduit
comprising in part two pipe sections 33

261

L3,

< piston can be moved

fodl

e

and 34 between the piston and the support-
ing head, it is to L)o understood that any
mimber of sections can be used to vary the
vertical position of the piston in the bear-
ing sleue 21 so that should the bearing
sleeve become unduly jworn through con-
tinved use of the app: aratus so as to allow
the passage of hqmd pA& the piston, the
to the new position

within the bearing sleeve to provide a iight

joint between the two and thus ; prevend the
teakage of liquid past the joint.

What I claim is:

1. Ina well drilling apparat (1,,,‘ adrill tub-
ing, a suppov'tlncr het, d mova
Lubm'r 3 piston mosaale within the tubing,
a hquld conduit extending loosely through
the supporting head (an expansible bit car-
ried by the suppor {mlw heau. an expanding
head carried by the't ionduit, & valve a.dameu
to control the 1)1553agb of hqum into - said
conduit, means in the drill tubing for sup-
porting the supporting head at a predeter-
mined point within the Lubm and means

—‘!

-operable by said suppom,m Lead for con-

trolling said valve in the n
the purpose described.

2. In a well drilling '11)’141-4\1‘ 5
tubing, a piston having & snug but sliding
fit within the tnbmﬂ,‘ i) umH bit denendm"
from the piston Jm, ()p alively con necwq
thereto, a comiuw ag uywu to supply Hauid
to the Dit, and a valve operable attomati-

ally to close the conduit Am‘m'v downw
movement of the piston inte ¢ ie tnblnu
to open the conduit when the bit is in avill-
ing position within the tubing.

3. 1n a well drilling apparatus 3 a piston,
a condnit extendiag above and depending
from the piston) said om"\dms being for
of sections cortain of which are
connected, a 511ppf)1t111«r head movable on
the conduit, an expansible bit
said head, an L\pd*:f{m“ heaq
carried b the conduit, & valve fo
ling the upper end of the conduit, and
means operable by movement of the piston
toward the supporting head for opening
sald valve. '

4. In a well drilling appuratus, 2 piston,
a couduit extending above and Jepending
from the piston, 2 supporting head movable
on the conduit, an “\mnsv’uio bit cavriad by
said head, an expanding he xd for ﬂe bt
arried by the conduiit, w valve for control-
ling the upper end of !’hc condult and
means operable by movement of the piston
toward the supporting head for opening
said valve.

anner aud

i (018

0
o

control-

5. In a well drilling am}m’zu‘usj & piston,
a liquid conduit (\iemhng bov and be-
low the pisfon a wanuu’:y» wad below the

piston and movable on the conduit, an ex
pansible bit carvied by the supporting head,
an e’sp&.mm‘:. vd carvied by the conduif,

ble within the 8

-3
=

o
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110
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a valve for conirolling the passage of lig- s fish head operatively connected to said
,uid into the upper end of th conduit, rods valve and movably associated with said
{carried by the supporting h7éd having pro- yoke. 10

, jections engageable with the valve for mov- In testimony whereof T have signed my
¢ ing the latter to open pesition and per- name to this specification.
mitting the valve to move to closed posi-

tion, & yoke connected to the piston, and - ERVIN H. McCLEASE.




