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BERWIN SE, REIc?ILEASE, OF LONG BIFÀCIES, CARETTFERNA. 
?TNTEEEEAE?, 

???? ??196 115 
To all whom it may concern. 

Be it known that, i, ERy IN 1. vicii.EAs), 
a citizen of the United States, residing a 
Long Beach, in the county of Los Angeles 
and State of California, have invented new 
and useful Improvements in Underreamer's, 
of which the following is a specification. 
My invention relates to well drilling ap 

paratus and more particularly ito an under 
reaming apparatus of the rotary type. 

A. purpose of my invention is the provi 
sion of an underreaming apparatus which 
is detachably associated with the drill tiub 
ing to permit of the apparatus being readily 
inserted into or withdrawn from the drill 
tubing while the atter reinaius Within the 
well, thereby eliminating the necessity of 
lifting the drill tubing and the attendant disadvantages. 

It is also a purpose of my invention to 
provide an underreaming apparatus which 
when in applied position within a specially 
constructed drill tubing functions to auto 
matically move the drill bit of the appara 
tus from a contrácted position within the 
tubing to an expanded position in which the 
blades are projected from the tubing in 
drilling engagement with the Wails and bot 
tom of the well, and automatically con 
trolled means for allowing the circulation 
of water to the drill bits during operation 
of the latter, such means being operable 
upon the apparatus settling into operating 
position within the tubing. 

Further, my invention includes a flexible 
connection between portions of the appara 
tus to compensate for irregularities in the 
construction of the drili tubig. 
Although I have herein shown and will 

describe only one form of underreaming 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 
spirit, and scope of the appended claims. 

In the accompanying, dira, Wings, 
Fig. 1 is a view showing in vertical Section 

a portion of the drill tubing having applied 
thereto one form of underreaming apara 
tus embodying my invention, 

Fig. 2 is a view similar to Fig. 1 sh wing 
the iowermost portion of the drill tubing, such portion also embodying Maj invention 
and having applied thereto the underream ingapparatus shown in Fig. i. 

33, Seriali Käo, j?, iš?, 

Fig. 3 is a view similar to 
the position of the apparait 
lified upwardly within the 

Fig. 4 is an enlarged vertical 
view of the lower portion of the diri kabing enbodying my invention it applied position. 
syithin a well. 

Fig. 5 is a tra: 
on the line 5–5 oi 

Fig. 6 is an enlarged fragmentary vertical 8 
Sectional view of the apper portion of the under'reaming apparatis shovym i FR the pre 
ceding views, and Fig. 7 is a view similar to 
Fig.6 showing the lower portion of the drii 
tuihing of the minder reaming ajarat?s, 

Figs. 8, 9 and {} are transverse sectiona: 
views taken on the lines 83-----8, 9-----? ssend 
10-10, respectively, of Fig. 3. 

Figs. 11. " and 12 lag'e transverse sectional 
views taiken on the lines 11-32 agai'i 2-12, i.espectively, of Eig.'. 

Fig. 13 is a botton plan view of the ap 
paratus shown in Fig. ". 

Similar reference charactors refer, ?o sim 
ilar parts in each of the several views. ? 

Referring specifically to the drawings, 
and particularly io Figs. 4, 5 &nd 7, he 
?d???ºmng app?????????? ?odyg my n 

"ventiom is shown as including the lovver gor 
tion of a drill tilbing which comprises 
upper section 15, an intermediate 
and a lower section 17, the intermed 
tion being connected in the tippe: Sgation isy 
a collar 18 and to the lower se 
threaded connection 1 :}. ;The Sections 13 & 
i 7 aire constructed at their confronting & Intas 
to provide an annular recess or pocket 20 in 
which is remoYab fiti ed a bearing sleeve 
2i. The lower section it is provided ad 
jacent its lower end with ribs 22 arranged 
at diametrically opposed points on the in 
ner wall of the tubing and having at their 
upper ends upwardly inclined projections 
23. As clearly shown in Figs. 7 and 13, the 
lower end of the section is formed with 200 
slots 24 which are arranged substantially 
at right angles to the ribs 22. 
Adapted to be contained within the diili 

tubing to engale the bearing sleeve is a 
piston including a holiovy body 25 (Fig. 8) 
provided at its lower end with a flange, 26 
and at its upper end yitis a coliar 2 which 
Co-operate #0 m??? ?????ckg gg 38 
t?pon the periphery. Q? thê 
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each other by spacing bands 30. The body 
25 is formed centrally thereof with a conduit 
or pipe 31, the upper end of which projects 
above the body and carries a valve seat 32. 
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 83. As shown in Fig. 7, the con 
duit 33 is adapted for connection at its lower 
end with a similar conduit 34, these con 
duits 33 and 34 being flexibly connected to 
each other by a flexible conduit 35 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 a conduit, 3, the latter extending loosely through a supporting 
head 38 and carrying at its lower end an 
expansion head 39. The expansion head 39, 
as shown in Figs. i and 2, is provided with 
inclined edges carrying rollers 40 which are 
adapted to co-operate with similar edges.41 

30 

of blades 42 for moving the latter 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 are provided with shanks 43 
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 are disposed 
wholly within the drill tubing, but when 
moved to expanded position they are ex 
tended through the slots 24, as clearly shown 
in Fig. 2. } upper end walls of these 
slots are inclined, as indicated as 24 and 
are adapted to co-operate with inclined 
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 a bolt. 54. 
66 

vide a yielding mounting for the valve 48. 
65. 

The lovyer end of the conduit 3 is in coin 
munication with a cavity 45 formed in the 
expansion head 39 (Fig. 7) and this cavity 
provides communication between the ?oil 
duit and dicits 46 which extend to the ower 
edges of the head where they communicate 
with nozzles 47. - . 

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 49 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 32. 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 
A stirrup 56 is rigidly goirected to the 
upper end of the body 25, and this stirrup. 

has its horizontal portion extended through 
and loosely mounted in the yoke 53. The 
yoke 53 is rigidly connected to a fish head 
57 through a conventional connection 58, 
Such head being of conical form and pro- 70 
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 75 
purpose which will be hereinafter described. . . 
As previously explained, the supporting 

head 38 is movable vertically on the conduit 
3, and this head carries upstanding rods 62 which are circumferentially spaced, as 80 
shown in Fig. 10. These rods 62 are slid 
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 49 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 § 
|????????{{? the well, as shown in Fig. 4, he apparatus may now be forced down 
wardly through the drill tubing by pump-10 
ing liquid downwardly into the tubing and 
above the apparatus, it being noted that the 
piston, although having a sliding fit within 
the tubing, is sufficiently tight to prevent 
passage of liquid below the same so that 105 
the force of the pumped liquid can be uti 
lized to move the piston and consequently the 
entire apparatus downwardly within the 
tubing. in the normal position of the ap 
paratus, the valve 48 is tightly positioned 110 

95 

on the seat, 32 so as to close the tipper end 
of the conduit, 31 and thereby prevent the 
passage of water downwardly through the 
conduit. The valve 48 is maintained in 
closed position during the lowering of the 115 
apparatus by virtue of the fact that the 
supporting head 38 gravitates into the low 
ermost position shown in Fig. 1, thereby 
pulling the rods 62 downwardly to cause the projectiáns 65 to be likewise lovered thereby 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 settles into operating position, as 125 
shown in Fig. 2. Before reaching this op 
erating position, the supporting head 38 
engages the upper ends 23 of the ribs 22 
and thereby checks further downward move 
nient of the rods 62. But as the head 38 is 130 
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ioosely supported upon the conduit, 37, the 
piston continues to move downwardly there 
by lowering the seat 32 out of engagement 
with the valve 48 and thus opening the up 
per end of the conduit 31. During 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 location of the ribs 
22 with respect to the slots 24 is such that 
the blades of the bit will properly register 
with the slots so they can be moved into expanded position. 
With the blades 42 in expanded position, 

and the valve 48 in open position with re 
spect to the conduit 31, the apparatus is 
now ready for operation. Rotation of the 
drill tubing is now effected to impart a cor 
responding movement to the drill bit, and 
simultaneously with such movement water 
is supplied to the blades so as to effectively 
lubricate the latter and thus insure their 
proper operation at all times. Water 
pumped down through the drill tubing en 
ters the conduit 3i and successively passes 
through the conduits 33, 34 and 87, enter 
ing the cavity 45 and passing through the 
ducts 46 from whence it is discharged onto 
the blades from the nozzles 47. The open 
ings (51 of the centering flange 60 allow the 
arestricted passing of water downwardly 
to the conduit 31, as will be understood. 
Should it be desired to remove the bit 

from the drill tubing for the purpose of 
substituting new blades, in the event that 
tine former should becomae broken oi' dul?, 
it will be manifest that the apparattas can 
be coupletely 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 apparatus. When 
removing the apparatus from the drill 
tubing, a fishing tool is applied to the fisl. 
head in the manner shown in Fig. 3, and 
by lifting the fishing tool, an upward 
movement is inaparted to the piston and the 
supporting head. During the upward move 
ment of the supporting head, the inclined 
edges 42 of the blades 42 engage the upper 
endi walls of the sots 2-4 so that the blia des 
are moved into contracted position. It will 
be munderstood that prior to this IV() x'enefit, 
the piston is elevated in advance of the Sup 
porting head. so that the expansion head 39 
is elevated out of engagement with the 
holdes 42. As the valve 48 continues to re 
main in the open position, it will be clear 
that water above the apparatis 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 

is comprising in part, two pipe Sections 33 

541 

and 34 between the piston and the support 
ing head, it is to be understood that any 
number of sections can be used to yary the 
vertical position of the piston in the bear 
ing sleeve 21 so that should the bearing 
sleeve become unduly worn through con 
tinued use of the apparatus so as to allow 
the passage of liquid past the piston, the 
piston can be moved to tie new position 
within the bearing sleeve to preyide a tight 
joint between the two and thus prevent, the 
leakage of liquid past the joint. 
What I claim is: 
i. In a well dirilling àpparatus, I. diril tiub 

ing, a supporting head anovable within the 
tubing, a piston movable within the tubing, 
a liquid conduit extending loosely through 
the supporting head, an expansible bit car 
ried by the supportlig head, an expandiing 
head carried by the 'onduit, a valve adapted 
to control the passage of liquid into said 
conduit, neans in the drill tubing foe Sup porting the supporting head at predeter 
mined point within the tubing, and means 
operable by said supporting head for con. 
trolling said valve in the manner and for 
the purpose described. 

2. In a well drilling apparatus, B, diri 
tubing, a piston having a Snug bit, sliding 
fit within the tubing, a cirill bit depending 
from the piston and operatively connecte 
thereto, a conduit adapted to supply liqtici 
to the bit, and a valve operable ateiati. 
cally to close the condii during downward 
it lovenient of the piston into the tubing it 
t{ opera the condit when the bij is in dril 
ing position withii1, the tilbing. 

8. ilin a Wºeli «iri iling appa fratis, a pistori, 
a cold it extending above and depending 
from the piston said conduit being to rue 
of sections certain of which are fiexibly 
connected, a supporting head novable on 
the condiuit, an expansible bit. et ried by 
said head, an expanding head for he bit 
carried by the condit, a valve for control 
ling the upper end of the conduit, and 
means operable by ovement of the piston 
toward the supporting head for opening 
said valve. 

4. In a well drilling apparatus, 2 piston, 
a conduit extending above and depending 
from the piston, 2 supportiis head lovable 
on the conduit, an expansite big carried by 
said head, an expanding lead for the bit 
"arriei by the cometit. i vai ve for e3 froi 
ling tdhe Lippe' e nd of the coinduit, & uidi, 
ineais (perable by movement of the list on 
toward the siporting hea for opening 
said valve. 

5. In a well drilling apparat (1s, a pistom, 
a liquid conduit extending above and be. 
low the piston, a supporting head bellow the 
piston and movable on the coinciait, an ex 
pansible bit carried by the supporting head, 
an expandi g hæ?, di carried by Éire: condui?, 

C 
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a valve for controlling the passage of liq- a fish head operatively connected to said 
uid into the upper end of thy conduit, rods valve and movably associated with said 

: carried by the supporting h9ád having pro- yoke. - O 
jections engageable with the valve for mov- In testimony whereof I have signed my 

6 ing the latter to agez? position and per- name to this specification. 
mitting the valve te malve to closed posi 
tion, a yoke connected to the piston, and ERWIN H. McCLEASE. 

  


