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This invention relates to an expansible 
underreamer having a longitudinally mov 
able cutter arranged to be moved laterally 
to and from the’ body to expand and collapse 
the underreamer. The present invention con 
templates the provision of a sloping surface 
for engagement by a complementary surface 
on a cutter member to cause the cutter mem 
ber to be moved laterally on longitudinal 
movement thereof. 
The objects of this invention are to pro 

vide an underreamer of the character de 
scribed having any or all of the following 
features :_hydraulic means for actuating 
the cutters; such hydraulic means operated 
by the pressure of circulation Huid employed 
in hydraulic drilling; and novel features of 
construction contributing to simplicity, dur 
ability and certainty in operation. 
These objects together with other objects 

and corresponding accomplishments are ob 
tained by means of the embodiment of my 
invention illustrated in the accompanying 
drawing, in which : 

Fig. 1 is an elevation of an underreamer'; 
Fig. 2 is a central longitudinal section show 
ing the underreamer parts incollapsed posi 
tion; Fig. 3 is a central longitudinal section 
showing the underreamer parts in expanded 
position; Fig. 4 is a section as seen on the 
line 4.-4 of Fig. 3; and Figs. 5 and 6 are 
sections as seen on the lines correspondingly 
numbered in Fig. 1. ‘ 

Referring more particularly to the draw 
ing, 10 indicates a body having a pin 11 at 
its upper end for attachment to a drill string 
and a bit 12 at the lower end for drilling. 
It will be understood that the. bit forms 
no part of the present invention, and that 
the body of the underreamer may be con 
structed for detachably securing drilling 
tools of various characters thereto. The body 
is illustrated as formed of two parts secured 
together by _a box and pin connection, the 
upper part having a circulation passage 13 
extending therethrough. The lower portion 
of the bit hasan enlarged cylindric chamber 
14 serving as a cylinder for a piston. The 
circulation passage is vextended through the 
body as indicated by 15 opening through 

water courses to flush the bit 12. A relief 
port 16 communicates with the cylinder 
chamber. Extending longitudinally of the 
body are three lcavities 17 to accommodate 
three cutter members. However, the inven 
tion is not limited to any particular number 
of cutter members. The cavities are dupli 
cates of one another as are the cutters dis 
posed therein and it will be suiiicient to de> 
scribe one. The inner wall of a cavity is 
stepped and intermediate the steps is a ramp 
18 sloping upwardly and outwardly. The 
outer stepped surface serves as a supporting 
surface for a bearing block on the cutter mem 
bers later described. A slot 19 extending 
longitudinally of the body is formed in the 
step for accommodating a cross pin. Rang 
ing downwardly from the cylinder chamber 
is an opening 2O for slidingly receiving a 
vconnecting rod. A pivot pin 21 spans Vthe 
cavity at its lower end. V 
Fulcrumed to the body on the pivot pins 

21 are lower shaft blocks 22, each having an 
elongated slot 23 of such width as to provide 
for a limited lateral play of the block, there. 
being a bearing face 24 on the block to rest 
against the inner wall yof the cavity in ex 
panded position of the cutter. 'A socket is 
provided in each block to receive the end of 
a cutter shaft 25 having cutter rollers 26 
journalled thereon. At lthe 'upper end of 
shaft 25 and secured thereto isa shaft block 
27 having an opening extending therethrough 
in'which may be disposed a cross pin 28. The 
opening is enlarged at its outer face to ac 
commodate a nut on the end yof the pin, and 
the reduced portion is enlarged sufficiently 
to allow a slight play of the piny in the open 
ing. The inner upper face of block 27 is 
bevelled so as to provide a sloping surface 
29 complementary to the ramp 18. A slot 
is also provided to accommodate a connecting 
rod joined to the cross pin. ' 

Disposed within the piston chamber 14 
and secured thereto in any suitable manner 
such as by welding or a shrunk fit is a head 
30. The head has a tubular extension 31 
and slidingly mounted thereon is a piston 
32. A connecting rod 33 for each cutter is 
secured to the piston and at the lower end 
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is attached to a cross pin 28. A. number of 
Vpassages 34 open from the workingend of 
the piston chamber to the cavity for deliver 
ing circulation wash to the cavities for flush 
ing the cutters. These passages are of'such 
cross-sectional area that a pressure will be 
developed in the working space upon deliv 
ery of circulation thereto. 
The tool is collapsed by moving the cut 

ter members downwardly and with them the 
piston 32 to the position shown in Fig. 2. 
In this position the bearing surfaces 29 rest 
against the ramps 18. In this condition the 
underreamer is inserted in the casing and 
lowered. Upon introduction of circulation 
fluid under pressure and passage of the cut-_ 
ters below and out of the casing, the piston 
32 will be moved upwardly carrying the cut 
ter members and causing them to ride out 
wardly upon their` ramps into position with 
the rear faces of the blocks 27 resting against 
the outer steps and serving as a support for 
the upper ends of the cutters. 

l/Vhat I claim is :- ' 

1. In an underreamer, the combination of 
a body, having a longitudinally extending 
cavity in its periphery with a stepped inner 
surface at one end and an outwardly sloping 
ramp intermediate the steps, a cutter accom 
modated in said cavity for longitudinal play 
therein and having a connection to said body 
so that it may be moved laterally thereon 
into and out of expanded position, a support 
ing block secured to said cutter adjacent to 
said ramp, said block having a supporting 
surface to engage and coact with the outer 
step and a sloping bearing surface for engag 
ing said ramp to cause said cutter to be pro 
jected upon upward movement thereof into 
expanded position, a cylinder chamber com 
municating with a source of íiuid pressure, 
a piston in said cylinder, and a connecting 
rod for actuating said cutter to move the 
latter longitudinally upon introduction of 

l fluid under pressure into said chamber so as 
to cause said block to rideI outwardly over 
said ramp into position with said supporting 
lsEurface overlapping the outer stepped sur 
ace. l . 

F". In an underreamer, the combination of 
a body having a longitudinally extending 
cavity in its periphery with a stepped inner 
surface adjacent one end and an outwardly 
sloping ramp intermediate the steps, a cut 

' ter accommodated in said cavity for longi 
tudinal play therein and having a fulcrum 
connection to said body so that it may be 
rocked laterally thereon into and out lof ex 
panded position, a block secured to said cut 
ter at the end opposite to said fulcrum and 
having a supporting surface to engage and 
coact with the outer step and a sloping bear 
ing surface for engaging said ramp to cause 
said cutter to be projected upon longltudinal 

.1 movement thereof into expanded position, a 
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cylinder chamber communicating with a 
source of fluid pressure, a. piston in said 
chamber, and a connecting rod for actuating 
said cutter to move the latter longitudinally 
upon introduction of fluid under pressure 
into said chamber so as to cause said 'block 
to ride outwardly over said ramp into po 
sition with said supporting surface overlap 
ping the outer step surface. 

3. In an underreamer, the combination o'f 
a body having a longitudinally extending 
cavity in its periphery with a stepped inner 
surface at its upper end and an outwardly 
sloping ramp intermediate the steps, a cut> 
ter accommodated in said cavity for longi 
tudinal play therein and having a connection 
to saidbody so that it may be moved later 
ally thereon into and out of expanded po 
sition, a block secured to said cutter at its 
upper end and having a supporting surface 
to engage and coact with the outer step and a 
sloping bearing surface for engaging said 
ramp toI cause said cutter to be projected 
upon upward movement thereof into expand 
ed position, a cylinder chamber communi 
eating with a source of fluid pressure, a pis 
ton in said chamber, and a connecting rod 
for actuating said cutter to move the latter 
upwardly upon introduction of fluid under 
pressure into said chamber so as to cause 
said block to ride outwardly over said ramp 
into position with said supporting surface 
overlapping the outer step surface. 

4. In an underreamer, the combination of 
a body having a longitudinally extending 
cavity in its periphery with a stepped inner 
surface at` its upper end and an outwardly 
sloping ramp intermediate the steps, a cutter 
accommodated in said cavity for longitudinal 
play therein and having a fulcrum connec 
tion to said body at its lower end so that it 
may be rocked laterally thereon into and out 
of expanded position, a block secured to said> 
cutter at its upper end and having a sup 
porting surface to engage and coact with the 
outer step and a sloping bearing surface for 
engaging said ramp to cause said cutter to 
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be projected upon upward movement thereof _ 
into expanded position, a cylinder chamber 
communicating with a source of fluid pres 
sure, a piston in said chamber, and a con 
necting rod for actuating said cutter to move 
the latter upwardly upon introduction of 
fluid under pressure into said chamber so 
as to cause said block to' ride outwardly over 
said ramp into position with said supporting 
surface overlapping the outer step surface. 

ß 5. In an underreamer, the combination of 
a body having a longitudinally extending 
cavity in its periphery with a stepped inner 
surface at its upper end and an outwardly 
sloping ramp intermediate the steps, a cut 
ter accommodated in said cavity for longi 
tudinal play therein and having a connec 
tion to said body so that said cutter may be 
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moved laterally into and out of expanded 
position, a block secured to said cutter at its 
upper end and having a supporting surface 
to engage and coactwith the outer step and 
a sloping bearing surface for engaging said 
ramp to cause said cutter to be projected up 
ward upon upward movement thereof into 
expanded position, a cylinder chamber in f 
said body above ‘said cutter communicating 
with a source of fluid pressure, a piston in 
said cylinder, and a connecting rod depend 
ing from said piston for actuating said cut 
ter and causing it to be moved upwardly 
upon introduction of fluid pressure into said 
chamber so as to cause said block to ride 
outwardly over said ramp into position with 
said supporting surface overlapping the 
outer step surface. ' 

`6. In an underreamer, the combination of 
a body having a longitudinally extending 
cavity in itsl periphery with a stepped inner 
surface at its upper Vend and an outwardly 

~ sloping ramp intermediate the steps, a cutter 
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accommodated in said cavity for longitudinal 
play therein and having a fulcrum connec-Y 
tion to said body at its lower end so that said 
cutter may be rocked laterally into and out 
of expanded position, a block secured to said 

‘ cutter at its upper end and having a support 
ing surface to engage and coact withthe 
outer step and a sloping bearing surface for 
engaging said ramp to cause said cutter to be 
projected upon upward movement thereof 
into expanded position, a. cylinder chamber 
in said body above said cutter ‘communicat 

' ing with a source of ñuid pressure,`a'piston 
in said c linder, and a connecting rod de 
pending om said piston for» actuating said 
cutter and causing it to be moved-,upwardly 
upon introduction of fluid pressurejnto said 
chamber so as to cause said block to ride out 
wardly over said ramp into position with said 
supporting surface 
step surface. ` = . _ _ 

7. In an underreamer, the combination of Y 
a body having a longitudinally extending 
>cavity in~its periphery with> an outwardly. 
sloping ramp .at its upper end, a cutter ac 
commodated in saidfcavity for-longitudinal 
play therein and having a connection to said 
body so that it niay be moved laterally there 
on into and out of expanded position, a block 
secured to said cutter at its'upper end and 
having a sloping bearing surface for engag 
ing said ramp -to cause said cutter to be pro 

n upward movement thereof into 
a cylinder chamber in said 

body communicating with a source of fluid* 
pressure, a piston 1n said chamber, and-a 
connecting rod forsaid piston and said’ cut 
terto cause the latter to be moved ̀upwardly 

overlapping the outer 

expande position, 

`upon introduction of fluid pressure into said 
chamber so as tocause said block to ride out 
wardly over .said ramp with said cutter in g 
expanded position. _ _' » 

, duction ofl fluid pressure into sai 

, 3 

8. In an underreamer, the combination of 
a body having a longitudinally extending 
cavity in its periphery with an outwardly 
sloping ramp at its upper end, a cutter ac 
commodated in said cavity for longitudinal ̀ 
play therein and having a connection to said 
ody so that it may be moved laterally there 

on into and out of expanded position, a block 
secured to said cutter at its upper end and" 
having a sloping bearing surface for rengag 
ing said ramp to cause said cutter to be pro 
jected upon upward movement thereof into 
expandedpositíon, a cylinder chamber in said 
body above said cutter communicating with 
a source of fluid pressure, a piston in said 
cylinder, a connecting rod depending from 
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said piston for actuating said cutter and ` 
causing it to be moved upwardly upon intro 
duction of fluid pressure into said chamber so 
as to cause said block to ride‘outwardly over 
said ramp into position with said cutter pro 
jected. „ ì ' 

9. In an underreamer, the combination of 
a body having a longitudinally extending 
cavity in its 'periphery with an outwardly 
sloping ramp at its upper end, a cutter ac 
commodated in said cavity for longitudinal 
play therein and having a fulcrum connec. 
tion to said body at its lower end so that it ' 
.may be rocked laterally thereon into and 'out 
of expanded position, a block secured to said 
icutter at its upper end and having a sloping 
~surface for engaging said'ramp to cause said 
cutter to be proiected u on upward move 
ment thereof into expand 
inder chamber in said body _communicatlng 

` witha sourcev of fluid pressurefa piston in 
said cylinder, and a connecting rod for said 
piston and cutter to actuate the latter and 
cause it to be moved upwardly u on intro 

so as to cause said block to ride outwardly 
over said ramp into position-'with said cutter 
expanded. f . _ 

10. In an underreamer, the combination of 
a body having a longitudinally extending 
cavity in its periphery with an outwardly 
sloping ramp at its upper end, a cutter ac 
commodated in said cavity for longitudinal 
play therein and having a fulcrum connec 
tion to said body so that' it»may be rocked 
laterally thereon into and out of expanded 
position, a blocksecured to said cutter at its 
upper end and havin a sloping bearing sur 
face for engaging said ramp to cause said cut 
ter to be projected upon upward movement 
'thereof into expanded position, a cylinder 
chamber'in said body above said cutter com 
municating with a source _of fluid pressure, a 

Y piston in said cylinder chamber`,_and a con 
necting rod ndepending from said piston for 
actuating said cutter and >causing it toy be 
moved u wardly upon introduction of Huid 
pressure lnto said chamber so as to cause said 
block to ride outwardly over said ramp into 

ed position, a c_yl- 
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position with said cutter in expanded posi 
tion. ' 

11. In an underreamer', the combination of 
a body having a longitudinally extending 
cavity in its periphery with an outwardly 
sloping ramp at its upper end, a cutter ac 
commodated in said cavity for longitudinal 
play therein and having a connection to said 
body so that it may be moved laterally thereon 
into and out of expanded position, a block 
secured to said cutter at its upper end and 
having a sloping bearing surface for engag 
ing said ramp to cause said cutter to be pro 
jected upon upward movement thereof into 
expanded position, a circulation passage in 
said body, a piston chamber in said body, a 
piston in said chamber, a conduit connecting 
said circulation passage to the cylinder space 
below said piston, and a connecting rod for 

, said piston and said cutter to actuate the lat 
ter and cause it to be moved upwardly upon 
introduction of circulation pressure into said 
chamber so as to cause said block to ride up 
wardly over said ramp into position with 

.» said cutter expanded. 
12. In an underreamer, the combination of 

a body having a longitudinally extending cav~ 
ity in its periphery with an outwardly'slop 
ing ramp at its upper end,a cutter accommo 
dated in said cavity for longitudinal play 
therein and having a connection to said body 
so that it may be moved laterally thereon 

‘ into and out of expanded position, a block se 
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cured to said cutter at its upper end and hav 
ing a sloping bearing surface engaging said 
ramp to cause said cutter to be projected upon 
upward movement thereof into expanded 
position, a circulation passage in said body, a 
piston chamber in said body located above 
said cutter, a piston in said chamber, a con 
duit connecting vsaid circulation passage to 
the cylinder chamber space below said pis 
ton, and a connecting rod depending from 
said piston for actuating said cutter and 
causing it to be moved upwardly upon in 
troduction of circulation pressure into said 
`chamber so as to cause said block to ride out 
wardly over said ramp into position with said 
cutter expanded. ' 

13. In .an underreamer, the combination of 
a body having a longitudinally extending' 
cavity in its periphery with a stepped inner 
surface at its upper end and an outwardly 
sloping ramp intermediate the ste s, a cut 
ter accommodated in said cavity or longi 
tudinal play therein and having a connection 
to said body so that said cutter maybe moved 
laterally into and out of expanded position 
a block secured to said cutter at its upper end 
and having a supporting surface to engage 

f and coact with the outer step and a sloping 
bearing surface engaging said ramp to cause 
sa’ld cutter to be proJected upon upward 
movement thereof into expanded position, a 
circulation passage in said body, a piston 
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chamber in said body, a. piston in said 
chamber, a conduit connecting said circula 
tion passage to the cylinder space below 
said piston, and a connecting rod for said 
piston and said cutter to actuate the latter 
and cause it to be moved upwardly upon in 
troduction of circulation pressure into said 
chamber so as to cause said block to ride out 
wardly over said ramp into position with said 
supporting surface overlapping the outer 
step surface. 
MQ In an underreamer, the combination of 

a body having a longitudinally extending 
cavity in its periphery with a stepped inner 
surface at its upper end and an outwardly 
sloping ramp intermediate the steps, a cutter 
accommodated in said cavity for longitudinal 
play therein and having a fulcrum connec~ 
tion to said body at its lower end so that said 
cutter may be rocked laterally into and'out 
of expanded position, a block secured to said 
cutter at its upper end and having a support 
ing surface to engage and coact with the 
outer step and a sloping bearing surface for 
engaging said ramp to cause said cutter to be 
projected upon upward movement thereof 
into expanded position, a circulation passage 
in said body, a piston chamber in said body 
above said cutter, a piston in said chamber, 
a conduit connecting said circulation passage 
to the cylinder chamber space below said pis 
ton, and a connecting rodvdepending from 
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said piston for actuating said cutter and caus-  
ing it to be moved upwardly upon introduc- . 
tion of fluid pressure to said chamber so ‘as 100 
to cause said block to ride outwardly over ’ 
said ramp into position with said supporting 
surface overlapping the outer step surface. 
In witness that I claim the foregoing I have 

hereunto subscribed my name this 20th day 
of September, 1928. 

ROLAND R. CRUM. 
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