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This invention relates to rotary reamers 
especially adapted for use in conjunction 
with oil, gas, or water wells. ' 
The object of the invention is the pro 

vision of a rotar reamer of this character 
which may be a vantageously used' for the 
purpose, of exposing a maximumamount of 
surface of the oil, gas, or water bearing for 
mation whereby to increase greatly the pro 
duction of oil, gas, or water wells. 
Another object is the provision of a rotary 

reamer of this character which may be ef 
fectively utilized without-wrenching, twist 
ing or bending the drill stem and which may 
be easily withdrawn from the well even 
though the reamer bladebe badly bent or 
twisted. 
A further object resides in the provision 

of a rotary reamer having the advantages 
and capacities mentioned and-which oper 
ates in such a novel manner as to keep the 
operator at the surface of the ground de? 
nitely advised of the progress of the ream 
ing operation. ’ 
Other objects and advantages reside in 

certain novel features of the construction, 
arrangement and combination of parts 
which will be hereinafter more fully de 
scribed and particularly pointed out in the 
appended claims, reference being had to ‘the 
accompanying drawings, forming a part of 
this speci?cation, and in which: 
Figure 1 is a view in section showing the 

preferred embodiment of the invention and 
illustrating the same in inactive position as 
when the rotary reamer is being introduced 
into the well, , ‘ ' 
Figure 2 is a view similar to Fig. 1, but 

showing the. rotary reamer as positioned at 
‘the completion of a reaming operation, 

Figure 3 is a view in bottom plan of the 
apparatus as shown in Fig. 1, and 
Figure 4 is a view in section on the line 

4-4 of Figure 1. 
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Referring to the drawings the numeral 10 
designates the lower end. of a rotary drill 
stem. This rotary drill stem is hollow and 
is of conventional construction. It is to be 
understood that this invention is intended 
for use in conjunction with the usual equip 
ment and machinery employed in the rotary 
drilling of oil, gas,lor water wells, the usual 
rotary being employed for rotating the drill 
stem and the standard equipment ordinar 
ily employed being utilized for lowering 
and raising the drill stem. rl‘he usual pumps 

employed on rotary rigs are also utilized 
for the purpose of supplying water or ?uid 
under pressure down through the hollow ro 
tary drill stem to the reamer constituting 
present invention. These instrumentalities 
are so widely employed and so well known 
in the art of drilling as to need no illustra 
tion here. 
To the lower end of the hollow drill stem 

10 a rotary reamer assembly constituting the 
present invention, and designated generally 
at 11, is connected, a sub 12 being employed 
for connecting the reamer assembly 11 to the 
drill stem 10. 
The rotary reamer assembly comprises a 

cylindrical casing 12“, the upper section of 
which. is machined and formed to provide a 
cylinder 13. Below the cylinder 13 the walls , 
of the casing are enlarged, as indicated at 
14, in Fig. 11, and these enlarged portions of 
the casing wall de?ne a transverse opening 
15 at the lower end of the casing, the trans" 
verse opening 15 extending out through the 
periphery of the casing at one side and also 
extending down through the lower end of 
the casing. The upper ends of the enlarged 
portions 14 of the casing occur at the lower 
end of the cylinder and present shoulders 
14“. Preferably the side walls 15a of the 
opening 15 are flat, plane and parallel.- A 
reamer blade 16yis provided and has its up 
per end ?tted in the opening 15, the flat 
faces 16a on the reamer blade engaging the 
?at walls 15a of the opening 15' The upper 
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end portion of the reamer blade 16 is formed . _ 
with a transverse opening 17 and through 
this opening a pivot pin 18 extends, the 
pivot pin having a free working ?t in the 
opening 17 . The ends of the pivot pin‘ 18 
are received in openings 19 in the enlarged 
portions 1A of the casing 12a and both the 
extremities of the pivot pin 18 are swaged 
over, as at 20, to provide heads on the pins 
which are received in vcountersinks 193 
formed at the outer ends of the openings 19 
whereby the pin 18 is effectively riveted to 
the casing which not only securely fastens 
the reamer blade 16 in position but atthe 
same time prevents the supporting walls 14 
from being bent or wrenched out of proper 
position. WVith this arrangement substan 
tially the same portion of the reamer H9142 
16 is housed in the casing 122‘ in all positions 
of the blade so that even though the free‘ end 
portion of the reamer ‘blade be twisted it 
will not interfere with the return of the 
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blade to its vertical position and consequent- the piston 22 that operates to force-the pis 
ly will not interfere with the withdrawal of 
the reamer from the well. The blade 16 is 
provided with a cutting edge 21 which is 
presented outwardly and upwardly as'the 
blade swings outwardly and upwardly from 
the vertical position shown in Fig. 1 to the 
horizontal position of Fig. 2.. 

Fluid pressure operated means is' pro-.v 
vided for swinging the reamer blade‘out 
wardly and upwardly as the reamer oper4 
ation. progresses and preferably this ?uid 
pressure operated means includes a piston 
22 having packing rin s 28 and slidably 
?tted in the portion of t e casing 12a which 
constitutes the cylinder 13. - 
.Motion transmission means is provided 

‘between the piston, 22 and the reamer blade 
16 and preferably comprises a rack 24 in 
tegrally formed with the piston and meshed 
with a gear segment or pinion segment 25 
formed on the reamer plate 16. ' 
The ?uid pressure which is used to control 

' the piston 22 in its downward movement is 
25 
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supplied from the pumps usually employed- 
on rotary rigs, the pressure being carried 
from the pumps down through the hollow 
drill stem 10 and through a passage 26 in 
the sub 12 to the upper face .of the piston. 
Any ?uid maybe used as medium’ for 
transmitting the pressure from- the pumps 
to the piston but usually a liquid’, such as 
water, is employed and this same liquid is‘ 
utilized at the proper time to wash.the cut 
tings out of the well for the ‘double pu ose 
of cleaning out the well in the region 0 the 
reaming and for advising the operator that- 
one stage of the underreaming action has 
been completed and that it is time to elevate 
the drill stem, all as will more fully appear 
hereinafter. In order to carry out the two 
fold purpose mentioned, the ortion of the 
casing 12a which constitutes t e cylinder 13 
is provided at one point with an inclined 
port 27 which is controlled by the piston 22 
in that the port is isolated from the fluid. 
pressure at all times except when the reamer 
-blade 16 approaches a horizontal position 
when the piston 22 uncovers the port\\27 
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and fpermits the port to communicate with 
the uid pressure in the ‘cylinder 13. The 
?uid pressuref’ then forcibly. discharges 
thmugh the port 27 and washes theécutting's 
out of the well.. ‘, 
lnoperatiomiiwhen the tool is being low_ 

ered into the well the reamer blade is held 
inthe 'vertical position shown in Fig. .1 by 
virtuenof the action of-gravity. When the 
tool has‘ been lowered to the bottom of the 
oil, gas or water bearing strata the pumps 
of the‘rotaryffrig are started and ?uid under ' 
pressure is forced down through thehollow 
drill stem andfthrough the‘ passage 26 of 
the sub 12 to the upper end of the cylinder 
13 wherein the ?uid pressure is exerted on 

7 sure. 

ton 22 downwardly to swing the. reamer 
blade 16 outwardly and upwardly. At the 
same time the drill stem 10 is rotated so that 
the reamer blade 16 is also bodily rotated 
as it swings. Centrifugal force aids in hold 
ing reamer blade 16 in the horizontal posi 
tion as drill stem 10 is rotated for although 
when port 27 is opened the liquid pressure 
on piston 22 is ‘somewhat relieved, the ac 

Y0 

tionof centrifugal force on the blade 16 at - 
such time compensates for this loss of pres 

?uid pressure to the drill stem 10 and to the 
cylinder 13 will build up a high degree of 
pressure which is usually somewhere be 
tween three hundred and ?ve hundred 
pounds per square inch. This supplies a 
tremendous power for the purpose of swing-7 
ing the reamer blade outwardly and up 

The pumps employed to supply the‘ 
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wardly. Of course, when the pressure has ) 
been built up to maximum the pumps will 
become stalled and will-so remain until the 
piston 22'has passed the port 27 to permit 
the liquid or ?uid to forcibly discharge 
through the port and wash the cuttings out. 
of the well. The appearance of the cuttings 
at the top of the well will advise the oper 
atort-hat the reamer blade 16 has reached a 
horizontal position 'and that one stage of 
the reaming operation has been completed. 
The action of the pump-does this also. I The 
drill stem 10 is then ‘raised by the means 
ordinarily employed in conjunction with the 
érotary drilling ofwells and‘ the raising of 
the drilling stem returns the blade 16' to its 
vertical position, due to the engagement 
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with the shoulder at the upper end of the _ 
reamed out section of the well. .The oper- ' 
ation' above described is then repeated, and 
may_ be carried out as often as desired. It 
is-to be noted that by reaming upwardly the 
drill stem is prevented from swaying or 
?opping around in the hole and is thereby 
protected against wrenching or twisting and 
becoming corkscrewed or rainbowed. . 

It is to be noted that substantially the 
same portion of the blade 16 is housed in the 
opening in all positions, and this is believed 
to be an important and advantageous fea 
ture since the return of the reamer blade 
to‘ the vertical ‘which is necessary. to permit 
it to be removed from the well is insured 
even though the outer‘ end of thereamer 
blade is bent or twisted. ‘ 

' When the piston 22 has moved‘ down in 
the cylinder 13v as far as it may, it engages 
the shoulders 141a and it also engages a por 
tion of the reamer blade. The reamer blade 
has. a portion which engages the shoulde 
11“ formed, on the casingll. ' 

. 1.;In a rotaryireamer for wells, a casing 
having‘ a transverse openi extending out 
,through its lower end and “rough one por 
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tion of its periphery adjacent its lower end, 
a single reamer blade having one end 'por 
tion ?tted in said transverse opening, means 
for pivotally connecting the reamer blade 
to the casing, said means including a hori 
zontal pivot extending transversely of the 
casing to one side of its center, said casing 
having a cylinder formed therein, a piston 
operating in the cylinder and having a rack 
extending'from its lower face at its periph 
iery and engaging the periphery of the 
casing, saidU iseaiiier blade having teeth 
meshed with said rack. 

2. In a rotary reamer for wells, a casing, 
a reamer blade pivoted on the casing and 
swingable from a position in substantial 
alignment with the casing to a; position sub 
stantially at right angles thereto, ?uid pres 
sure operated means tor swinging the blade 
including a piston, said casing having a 

~cylinder in which the piston is ?tted, said 
casing having a port leading from the cylin 
der to’ the outside and located just above 
the lower limit of travel of the piston for 
permitting the fluid to escape ‘when the 
blade is forced to a position at right angles 
to the casing, the action of centrifugal force 
tending to hold the blade in horizontal po 
sition. 

3. In a rotary reamer for wells, a casing 
having a transverse opening extending out 
through the lower end and through one por— 

' tion of its periphery adjacent its lower end, 
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a single reamer blade having one end. por 
' tion ?tted in said transverse opening, means 

for pivotally connecting the reamer blade to 
the casing for swinging movement about ‘a _ 
horizontal axis extending transversely of 
the reamer blade, said reamer blade being so 
swingable that substantially the same por 
tion of the reamer blade is housed in the 
casing in all positions of the blade, the blade 
being swingable from a substantially verti 
cal position in alignment with the casing to 
a substantially horizontal position at sub 
stantially right angles'thereto, the casing 
having. a shoulder engageable with the 
reamer blade when the reamer blade is in 
horizontal position, and ?uid pressure oper 
ated means for controlling the reamer blade 
and comprising a piston, said casing having 
a cylinder, in which the piston operates, a 
rack connected to the piston, gear teeth on 
the blade meshed with the rack, said piston 
having a portion engaging the reamer blade 
when the reamer blade is in a horizontal po 
sition." ‘ ‘ 

rack, said piston having a portion en aging 

,4. In a rotary reamer for wells, a casing, 
and a single reamer blade swingable from 
a vertical position in alignment with the 
casing ,to a horizontal position at right 
angles thereto, said reamer blade having a 
cutting edge presented outwardly and up 
wardly as the reamer blade swings from its 
vertical to its horizontal ‘osition, said cut; 
ting edge being presented) along the upper 
horizontal edge of the blade when the blade 
is in a horizontal position so that the reamer 
is adapted to carry on an upwardly pro 
gressing reaming action. 

5. In _a rotary reamer for wells, a. casing,’ 
a single reamer blade, means for pivotally 
connecting the reamer blade to the casing, 
said casing having a cylinder formed there— 
in, a piston opearting in the .cylinder and’. 
having a rack extending from’ its, lower face 
at its periphery and engaging the periphery 
of the casing, said reamer blade having 
teeth meshed-with said rack. _ 

6. In a rotary reamer for wells, a casing 
having‘ a transverse opening extending out 
through the lower end and through one por_ 
tion of its periphery adjacent its lower end, 
a single reamer blade having one end por— 
tion ?tted in said transverse opening, means 
for pivotally connecting the reamer blade 
to the casing for swinging movement about 
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a horizontal axis extending transversely of 
the reamer blade, said reamer blade being 
so swingable that substantially the same 
portion of the reamer blade is housed in 
the casing in all positions of the blade, the 
blade being swingable from a substantially 
vertical position in alignment with the cas 
ing to a substantially horizontal position at 

90 

95 

substantially right angles thereto, the cas- . 
ing having a shoulder engageable with the 
reamer blade when the reamer blade is in 
horizontal position, and ?uid pressure oper 
ated means for controlling the reamer blade 
and comprisinga piston, said casing having 
.a cylinder in which the piston operates, said 
casing having a shoulder at the lower end 
of the cylinder, a rack connected to the pis 
ton, gear teeth on the blade meshed with the 

the reamer blade when the reamer b a e is 
in a horizontal position, said piston also 
engaging the shoulder at the lower end of 
the cylinder and just above the transverse 
opening when the reamer blade is in hori 
zontal position. 

ALEXANDER BOYN TON. 
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