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This application relates in general to a ‘ro- , 
tary underreamer or expansible bit, and has par 
ticular reference to a means .for' moving the 
blades to and from operative position. ' 

It is one object of this invention to provide an 
underreamer or expansiblebit which will be rel 
atively inexpensive to construct and simple and 
sure in its operation. 

It is an object of this invention-to provide 
an underreamer, the blades of which will be ex 
panded to operative position, and then’ con 
tracted to inoperative position, both the expan 
sion and contraction being effected by means of 
?uid pressure exerted through the drill stem. 

It is a further object to provide a means for 
expanding and contracting'the blades of an un 
derreamer inwhich no mechanical connection is 
required with the top of the well other than the 
customary hollow drill stem to which the under 
reamer is attached. 

, It is a further object to provide a means for 
expanding and contracting the blades of an un 
derreamer by ?uid pressure exerted through the 

' drill stem without preventing the circulation of 
washing ?uid through the drill stem either dur 
ing or before the operation of the underreamer. 

It is a further object to provide a means for 
expanding and contracting the'blades of anun 
derreamer in which both' operations ‘are accom 
plished by downward pressure on the ?uid with 
in the drill stem, but in which no retraction of 
the blades will occur until it is desired by the 
operator. ' I - ' ' 

With the foregoing and other objects in view, 
. this invention is constituted of the various parts 
and combinations set forth in the accompany 
ing drawing, and the following description, it 
being understood, however, that such disclosure 
is by way of illustration and example only, and 
is not to be taken as in any way limiting the 
spirit or scope of this invention. Such limita 
tion isto be only by the prior art and by the 
terms of the appended claims. ' 
Referring now more particularly to the draw 

ing in which like numerals indicate correspond 
ing parts throughout: ' ' 

Fig. 1 is a view partly in elevation and partly 
in vertical cross section illustrating anunder 
reamer constructed in accordance with this in 
vention with the blades thereof in expanded or 
operative position. ' 

Fig. 2 is a view similar to Fig. 1, illustrating 
' the same structure after the blades have been 

‘as expanded and then retracted. 

Fig. v3 is a vbottom plan view of the structure 
as illustrated in Fig. 1. _' , 

Referring to Fig. 1 of ‘the drawing, the nu 
meral l indicates a ?tting secured to the lower 
end of the drill stem, and having a reduced 5 
externally threaded part 2 at its lower end adapt 
‘ed to threadedly receive the upper end ,3 of the 
coupling member 4. The lower end'of this cou 

\ pllng member is similarly reduced and external 
ly_ threaded at 5 to receive the upper internally 1o 
threaded end 6 of the barrel or bit head ‘I. Se 
cured within the lower end of the coupling 4 is 
a ring 8 which may be welded as at 9, or other 
wise suitably secured in place, and upon the 
upper face of which is formed ‘a seat ID for a 15 
purpose to be presently set‘ forth. , , 
Within the upper end of‘ the barrel ‘I there is 

formed a cylinder II; the lower end of which is 
de?ned by an annular shoulder l2 extending 
inwardly from the wall of the barrel 1. Below 20 
this shoulder member there is a second space 
l3 within the barrel which may likewise be of 
cylindrical or other suitable form. The lower 
end of the barrel 1 is formed ‘with oppositely 
disposed downward,projections l4 adapted to 25 
embrace the blades of the reamer in the man 

~ ner to be prese'ntly disclosed. The walls of this 
barrel‘! are further provided with passageways 
l5 extending from a‘ position adjacentthe upper , 
end of the barrel to the lower end of the barrel 30 
.and- opening at the bottom thereof in positions 
just ahead of the reamer blades. 
Within the barrel 1 and extending past the an-. 

nular shoulder l2 and the ring 8 is a tubular 
member l6. Mounted onv this tubular member- I‘ 35 
at such aposition as to permit upward and down 
ward ‘sliding movement within the cylinder H is _ 

' an annular piston l1 secured to the tubular mem- ' 
.ber I6 by welding It or the like. 

, provided with piston rings l9 or other suitable 40 
This piston is 

packing. - ' 

At its lower end, this tubular member is pro 
vided with a plug 20 welded or otherwise secured 
in place at 2| to close the bore of the tube, and 
with a nut 22 threaded on the exterior of the 45 ' 
tube I 8. ‘ This nut 22 carries a pair of downwardly 
extending ears or lugs 23 which in turn receive . 
the transversely extending pin 24 which is . 
threaded into one of the lugs 23 and latched in 
'place by means of a ‘cotter key 25 or the like. 50 
This pin 24 is adapted to extend through slots 
26 in the‘ reamer blades 21 in the manner illus 
trated in Figs. 1 and 2,.andthus to form a means 
for supporting and for positioning these blades. 

‘ The barrel 1 is formed adjacent its lower end with 66 
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an internal groove 23 adapted to cooperate with 
the lugs 29 and lugs 30 on the reamer blades 21 
so as to properly position these blades in their 
extended and retracted positions, respectively. 
The lower end of the barrel 1 is furthermore 

provided with a pair of slots 3| and 32 for the 
purpose of assembly to make it possible for the 
upper portions of the blades to be passed upward 
ly to a position within the barrel as they are illus 
trated in Figs. 1 and 2. These slots are necessary 
because the upper ends of these blades are too 
large to pass into the barrel otherwise. - 
The upper end of the tubing i6 is closed by 

means of a plug member 33 welded or otherwise 
suitably secured in place, and is normally siir 
rounded by a ring 34 held against longitudinal 
movement with respect to the tubing by means 
of a shear pin 35. This ring 34 carries a valve 
member 36 which may be in the form of a leather 
washerlor the like adapted when moved down 
wardly/to seat against the seat In on the ring 8. 
Above/ this valve member the ring 34- is threaded 
to receive the lower end 31 of a second tubular 
member 38. This member 38 has openings 38 
therein so that-the ?uid may freely pass into the 
tubular member, and is closed at its upper end by 
means of a plug 40‘ which may be welded into po 
sition. The tubular member Iii is provided with 
lateral openings 4| which are normally closed 
by .the ring 34 when it is in the position illus- ’ 
trated in Fig. 1. This tubular member is also 
‘provided with a second opening 42 just below the ' 
annular piston II. It is toybe noted that the 
shoulder i2 is spaced slightly from the wall of 
the tubing I 6 as illustrated at 43. ‘ 
The operation of the device just described is as 

follows: ' ' 

As the device is lowered into the well, the blades 
and the tubular member l6 occupy their re 
tracted positions as illustrated in Fig. 2. when 
the device is being lowered, however, the ring 34 
and the tubular member 33 are retained in their 
upper position by means of the shear pin 35. 
Upon reaching the lower end of the pipe below 
which the reaming is to be done, ?uid is pumped 
down through the drill stem and serves to force 
the piston i1 downwardly and expand the blades 
31 until the parts occupy the position illustrated 
in Fig. 1. During this downward movement of 
the piston, the ?uid therebelow will be allowed 
to drain out through the space 43. In thisposir. 
tion, it‘will beseen that the ?uid may still pass 
down through the drill stem, and that the drilling 
may take place with washing ?uid supplied to the 
blades 31 through the medium of the passage 
ways ll. - *r -' 

When the drilling is completed, and it is de 
sired to retract the blades and withdraw the 
reamer, a. weight or “go-devil" 44 is dropped into 
the drill stem and allowed to come in contact 
with the upper end 43 of the tubular member 33, 
thus rupturing the shear pin 3! and moving the 
tubular member‘ 33 to tthe position illustrated in 
Fig. 2. In this position, the valve member 33 
seatsagainsttheseat llontheringl and pre 
vents further ?ow of ?uid’ downwardly through 
the drill stem from impinging upon or in?uencing 
thepiston II from the upper side thereof. At the 
same time, it moves the tubular member 33 tosuch 
a position that ?uid may enter through the open 
lugs 33 and .4l 1 into the tubular memberv l3. 
Thenceitthroughtheopening?toa 
position below thepiston l1 ‘and re-acting against 
the shoulder It serves to move the piston I‘! in 
an upward direction and retract the blades 21. 
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During the raising of the piston some ?uid will _ 
of course escape through the space 43, but it is 
contemplated that a su?'icient ?ow of ?uid will 
be obtained to more than overcome this leakage 
and thus cause upward movement of the piston. 
After the blades have been retracted, the parts 
occupy the positions illustrated in Fig. 2 and the 
reamer may readily be removed from the well. 

It will be seen from the foregoing that a means 
has been set forth for accomplishing all of the 
objects of this invention. It'is particularly noted 
that both the expanding and retracting move 
ment of the reamer blades is accomplished by 
pumping downwardly through the drill stem, and 
that the retracting movement cannot be caused 
by pumping downwardly until it is desired by the 
operator. It is further noted that during the 
time that the blades areexpanded, washing may 
continue so that the drilling may properly 
proceed. . - 

Having described my invention, I claim: 
1. In an expansible drill, a drill head having a 

passageway therethrough, a plunger in said pas 
sageway, cutter blades at the lower end of said 
head and adapted to he moved into operative 
position by downward movement of said plunger, 
a piston on said plunger slidable within said pas 
sageway and adapted to be moved downwardly 
by downward circulation of ?uid through said 
passageway, means releasably secured in position 
to initially prevent downwardly circulating ?uid 
from acting upon the lower face of said piston, 
and means for releasing and moving said re 
leasably secured means to permit downwardly 
circulating ?uid to act on the lower face of said 
piston and to prevent such ?uid from acting upon 
the upper face of said piston. 

2. In an expansible drill, a drill head having a 
passageway therethrough, a plunger in said pas 
sageway, cutter blades at the lower end of said 
head and adapted to be moved into operative po 
sition by downward movement of said plunger, 
a piston on said plunger, slidable within said 
passageway and adapted to be moved downwardly 
by downward circulation of ?uid through said 
passageway, means releasably secured to said 
plunger in position to initially prevent downward 
ly circulating ?uid from acting upon the lower 
face of said piston, and means for releasing and 
moving said releasably secured means to permit 
downwardly circulating- ?uid to act on the lower 
face of said piston and to prevent such ?uid from 
acting upon the upper face of said piston. 

3. In an expansible drill, a drill head having a 
passageway therethrough, a plunger (in said pas 
sageway, cutter, blades at the lower" end of said 
head and adapted-to be moved into operative 
position by downward movement of said plunger, 
9. piston _on said plunger slidable within said 
passageway» and adapted to be moved downward 
1y by circulation of ?uid through said passage 
way, said plunger being hollow with openings 
above and below said piston to permit ‘passage 
‘of ?uid therethrou'gh to act on the lower side of 
said piston, means releasably ‘secured in position 
to prevent such passage and movable on release 
to permit such passage and to prevent ?uid from 
acting upon the upper face of said piston, and 
means for moving said releasably secured means. 

4. In an expansible drill, a drill head having a 
eway therethrough, a plunger in said pas 

sageway, cutter blades at the lower end of said 
head and adapted to .be moved into operative 
position by downward movement of said plunger. 
a piston on said plunger slidable within said pas 
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‘sageway below said openings when moved from1 sageway and adapted to be moved downwardly 

by downward circulation of ?uid through said 
passageway, said plunger being hollow and hav 
ing openings above and below said piston to per 
mit passage of ?uid therethrough to act on the 
lower side of said piston, an annular abutment 
extending inwardly from the wall of said pas-e 
sageway through said drill head to take the re- ’ 
action when said fluid is acting on the lower 
surface of said piston,‘ means releasably secured 
in position to prevent passage of ?uid through 
said hollowplung'er and movable on release to 
permit such passage and to prevent ?uid from 
acting on the upper face of said piston, and 
means for releasing ?uid from the space between 
said piston and said annular abutment when said 
piston is being moved downwardly. - ' 

5. In an expansible drill, a drill head having 
a passageway therethrough, a plunger in said 
passageway,_ cutter blades at the‘ lower end of‘ 
said head and adapted to be moved into operative 
position by downward movement of said plunger,, 
‘a piston on’ said plunger slidable within said pas 
sageway and adapted to be moved downwardlyby 
downward circulation of ?uid through said pas- ' 
sageway,,said plunger being hollow and having 
openings above and below said piston to permit 
passage of ?uid therethrough’to act on the lower} ‘ 
side of said piston, a seat in said passageway'above 
said piston, a collar slidable on said plunger ,and 
capable of closing the upper‘ openings in said 
plunger when in one position *thereon and oi_ 
seating against said seat to close said passageway 
below said openings 'whenmoved from such ‘posi 
tion, andimeans releasably holding said collar in 
said ?rst named position. * 

6.. In an expansible drill, a drill head having a‘ 
I passageway therethrough, a plunger in said pas 
sageway, cutter blades at the-lower end of said 
head and adapted to be moved into operative posi 
tion by downwardlmovement of said plunger, a 
piston on said plunger slidable within said pas 
sageway and adapted to begnoved downwardly by I 
downwardcirculation of ?uid through said pas 
sageway, said‘ plungerabeing hollow and having 
openings above and below said piston to permit 

- passage of ?uid therethrough to act on the lower 
side of. said piston,- a seat in said passageway 
above said piston, a collar slidable on said plunger 
and capable of closing the upper -'openings in 
said plunger when in one position thereon and of 
seating against said seat to closesaid'passageway 
below said openings when moved from such posi 
tion, alshear pin for holdingsaid collar in said 
?rst named position, means on said collar adapted 

, to receive a'weight, and a weight adapted to be 
1 dropped against said means to shear said-pin and 
move the collar ‘against the seat in said pas-i 
sageway. . 

7. In an expansible drill, a drill head having a - 
passageway therethrough, a plunger in said pas 
sageway, cutter blades at the lower end of said 
head-and adapted to be moved into operative 
position by downward movement of said plunger, 
a piston on said plunger slidable within said pas 
sageway; and adaptedvto be moved downwardly 
by dqw'nward circulation of ?uidthrough said, 

' passageway, said plunger being hollow and hav 

to 

1‘ and of seating against said seat to close said pas- I 

ing openings above and below said piston to per 
mit passage of ?uidtherethrough to act on the 
lower side of said piston,,a seat in said passage 

' way above-said piston, a collar slidable on said 
plunger and capabl‘e'of closing the upper‘ open 
ings in said plunger when in one position thereon 

3 

. such positionI a shear pin for releasably holding 
said‘ collar in said ?rst named position, a per- , 
forated tubular extension on said collar project 
ing above the upper end of saidplunger adapted 
to receive a weight, and a weight adapted to be 
dropped against said perforated tubular member , 
to shear the pin and'move'the collar against the 
seat in said passageway. 

a. In an expansible drill, a drill head having a 
passageway therethrough, a plunger in said pas~ 
sageway, cutter blades at the lower end of said 
head and adapted to be moved into operative po 
sition by downward movement of‘ said plunger, a 
piston on said plunger ‘slidable within said pas 
sageway and adapted to be moved downwardly 
by downward circulation of ?uid through said 
passageway, said head having its walls formed 
with other internal passageways leading from 
within said ?rst passageway at a position above 
the uppermost position of said piston to the lower 
end of said head, means releasably secured in 
position to initially prevent downwardly circulat 
ing ?uid from acting upon the lower face of said 
piston, and means for releasing and moving said 
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releasably secured means to permit downwardly “ 
circulating ?uid to act on the lower face of said 

upon the upper face“ of said piston. 
9. Incan expansible drill, a drill head having a 

passageway therethrough, a plunger in said pas 
sageway, ‘cutter blades at the lower end of 'said 
head and adapted to be moved into operative po- ‘ 
sition by downward movement of saidplungena 
piston on said plunger slidable within said pas 
sageway and adapted to be moved downwardly 
by downward circulation‘ of ?uid through said 
passageway, said head having its walls formed 

‘a with other internal passageways leading from said 
?rst passageway‘ at a position above the upper 
most position of said piston and terminating at 

piston and to prevent such ‘?uid from‘acting 

3.0’ 
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the lower end of said head, means rele'asably se- . 
cured in position to initially prevent downwardly 

_ circulating ?uid from acting upon the lower face 
of said'piston and means for releasing and moving 45 
said releasably secured means to permit down- ' 
wardly circulating ?uid to act on the lower face 
of said piston and to shut off‘ such ?uid from the 
upper face of said pistonand from the entrance 
to said other passageways. ‘ 

10. In an expansible drill, a vdrill head having a 
passageway therethrough, a plunger, in said pas 
sageway, cutter blades at‘the lower end ‘of said 

_ head and adapted to be moved ,into operative po 
sition'by downward movement of said plunger, a 
piston on said plunger slidable within said pas 
sageway and adapted to be moved downwardly 
by downward circulation of ?uid through said 
passageway, said plunger being hollow and having 
openings above and below said vvpiston to permit 
passage of ?uid therethrough to act on the lower 
side of said piston, a seat in said passageway 
above said piston, said head having‘ its walls 
formed with other internal passageways leading 
from said ?rst passageway at a position below 
said seat and above thenppermost position of 
said ‘piston and opening atthe lowerend of said 
.head, a collar slidable on said plunger and capable 
of closing the. upper openings in said plunger 

.' when in one’position thereonvv and of seating 

55 
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against saidseat to close said passageway below a 
said openings when moved from such position, and 
means for releasably holding said collar in said 
-?rst named position. ‘ I 

11-. In an expansible drill, a drill ‘head having a 75 
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passageway therethrough, a plunger in said pas 
sageway, cutter blades carried by the lower end 
of said plunger and adapted to be moved into 

‘ operative position by downward movement of said 
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plunger and out of operative position by upward 
movement thereof, a piston on said plunger slid 
able within said passageway'and adapted to be 
moved downwardly by downward circulation of 
?uid through said passageway. means releasably 
secured in position to initially prevent down 
wardly circulating ?uid from acting upon the 
lower face of said piston and means for releasing 
and moving said releasably secured means to per 
mit downwardly circulating ?uid to act on the 
lower face of said piston and to prevent such‘ ?uid 
from acting upon the upper face of said piston. 

12. In an expansible drill, a drill head having a 
passageway therethrough, a plunger in said pas 
sageway, cutter blades carried by the lower end of 
said plunger and adapted to be moved into op 
erative position by downward‘movement of said 
plunger and out of operative position by upward 
movement thereof, a piston on said plunger slid 
able within said passageway and adapted to be 
moved downwardly by downward circulation of 
?uid through said passageway, said plunger being 
hollow and having openings above and below said 
piston to permit passage of ?uid therethrough to 
act on 'the lower side of said piston, a seat in said 
passageway above said piston, a collar slidable on 
said plunger and capable of closing the upper 
openings in said plunger when in one position 
thereon, and of seating against said seat to close 
said passageway below said openings when moved 
from such position, a shear pin for releasably 
holding said collar in said ?rst named position, 
a perforated tubular member on said collar, said 
member projecting above said plunger and being 
closed at its upper end and adapted to receive a 
weight, and a weight adapted to be dropped‘ 
against said tubular member to shear said pin 
and move the collar against the seat in said pas 
sageway. 

13. In an expansible bit, a drill stem, blades 
adjacent the lower end of said drill stem, means 
in and operable by downward pressure within 
said drill stem for expanding said blades, and 
means controlling said ?rst means and operable 
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to cause such downward pressure to retract said 
blades. . 

14. In an expansible bit, a drill stem, blades 
adjacent the lower end of said drill stem. means 
in and operable by downward pressure within 
said drill stem for expanding said blades. and 
means controlling said ?rst means and shiftable 
at the will of the operator to cause such down 
ward pressure to retract said blades. 

15. In an expansible bit, a drill stem, blades 
~ adjacent‘ the lower end of said drill stem, means 
in and operable by initial downward pressure 
within said drill stem for expanding said blades, 
and means controlling said first means and oper 
1able to cause subsequent downward pressure to 
retract said ?rst means to its initial position. 

16. In an expansible bit, a drill stem. blades 
adjacent the lower end of said drill stem, means 
in said drill stem carrying said blades and oper 
able by initial downward pressure within said 
drill stem for expanding said blades, and means 
controlling said first means and operable to cause 
subsequent downward pressure to retract said 
?rst means to its initial position. 

17. In an expansible bit, a drill stem, blades 
adjacent the lower end of said drill stem, means 
on said drill stem carrying said blades and oper 
able by initial downward pressure within said 
drill stem for expanding said blades, and means 
controlling said ?rst means and operable to cause 
subsequent downward pressure to retract said 
blades vto their initial position. 

18. In an expansible bit, a drill stem, blades 
adjacent the lower end of said drill stem, means 
in said drill stem carrying said blades and oper 
able by initial downward pressure within said 
drill stem for expanding said‘ blades and means 
controlling said ?rst means and operable to 
cause subsequent downward pressure to retract 
said ?rst means to its initial position, said drill 
stem having passageways for conducting washing 
?uid to said blades, and said last mentioned 
means being operable to stop ?ow of washing ?uid 
through such passageways when operated to 
cause downward pressure to retract said ?rst 
means to its initial position. 

JOHN C. STOKES. 
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