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To all, whom it may concern: 
Be it known that I, FREDERICK STONE, a 

citizen of the United States, residing at 
Spokane, Spokane County, and State of 

5 Washington, have invented certain new and 
useful Improvements in Expanding Rotary 
Reamers, of which the following is a speci 
fication. 
My present invention relates to improve 

10 ments in expanding rotary reamers es 
pecially adapted for use in connection with a 
lead drill or bit, in the operation of drill 
ing for water, oil, or gas and the like, either 
to remove a solid core or pulverized débris 

l5 from material as minerals or rock. Simul taneously with the drilling operation of the 
center drill or bit at the lower end of the 
drilling tool, the previously drilled center 
hole is enlarged by the utilization of the 20 laterally projecting underreaming cutters. 
This enlarged hole is required for the ac 
commodation of the couplings and of the 
well casing sections that are added as the 
drilling operations proceed, and the center 

25 or pilot hole cut by the bit is thus enlarged 
by the reamer which follows after the bit at 
the lower end of the tool. The reaming 
tool is also applicable for use without the 
end cutting bit, and, if required, the cutters 

30 of the rotary reamer may be utilized for 
cutting the metal pipe or well casing within 
which the reaming tool is located. The pri 
mary object of my i invention is the provi 
sion of an expanding rotary reamer by 

35 means of which many difficulties encountered 
in drilling operations are avoided. Provi 
sion is made for forcing the reaming cutters 
into expanded operative position by hydrau 
lic pressure from the ground surface, and 

40 the maintenance of the cutters in operative 
position is indicated by the free and con 
tinuous flow of water from the casing above 
the cutting tool, which flow or circulation 
continues only as long as the rotary reamers 

45 are in operative position. Means are pro 
vided for guiding and positively forcing the 
reaming cutters to operative position and 
for retaining them in working condition as 
will be described. The reaming cutters are 

50 contracted and withdrawn within the tool by 
mechanical action of parts of the tool at the 
initial movement of elevating or pulling the 
tool from the casing or hole. And lubrica 
tion of the parts of the tool is provided for 

55 as will be hereinafter more fully set forth, 

The invention consists essentially in cer 
tain novel combinations and arrangements 
of parts involving slidable members for 
radially and ?????, moving the reamers or 
cutters to expanded or contracted position, 
and in other features of construction as will 
be more elaborately described and claimed. 
In the accompanying drawings I have ill 

lustrated one complete example, and sev 
eral modification, of my invention wherein 
the parts are combined and arranged accord 
ing to the best modes I have thus far de 
vised for the practical application of the 
principles of my invention. 

Figure 1 is a vertical longitudinal sec 
tion of the tool with the reamers in ex 
panded position for operation. 

Figure 2 is a similar view with the 
reamers or cutters in contracted position. 
Figure 3 is a transverse sectional view at 

line 3-3 of Figure 1. 
Figure 4 is a transverse sectional view 

through Figure 2 at line 4-4, showing the 
guide and retaining grooves for the rearmers 
Or cutters. 

Figure 5 is a sectional view at line 5-5 
of Figure 1 illustrating three reamers or 
cutters in expanded position for operation. 
Figure 6 is a sectional view at line 6-6 

of Figure 1 at a threaded joint and show 
ing the squared driving shaft for rotating 
the reaming and cutting or drilling tool. 

Figure 7 is an enlarged view, in perspec 
tive, of the cutter-holder with its integral 
driving shaft. 

Figure 8 is a view in perspective at the 
lower end of the upper sleeve of the tool. 

Figure 9 is a perspective view comple 
mentary to Figure 8 illustrating the upper 
end of the cutter-holder shell or sleeve, 
slotted to accommodate the cutters. 
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Figures 10, 11, and 12 are perspective 
views of standardized cutters or reamers 
applicable for use with the holder of Fig 
ure 7. . 

Figure 13 is a perspective view of a split, 
resilient locking ring for holding the 
reamers in position. 

Figure 14 is a sectional view of a tool 
according to my invention with a slightly 
modified construction of tool holder and con 
nections. 

Figure 15 is a transverse section at line 
15-15 of Figure 14. 

Figure 16 is a sectional view of a further 
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modified form of the device for actuating 
the expanding reamers. 

Figure 17 is another modified form of the 
expanding and locking mechanism for the 
realmers, and Figure 18 is a transverse sec 
tional view of the locking device, at line 
18-18 of both Figures 14 and 17. 
For convenience of illustration the well 

casing and the center drilling bit are omit 
ted from the drawings, but it will be under 
stood that the tool is suspended within the 
well casing by means of the threads at the 
upper end of the tubular coupling member 
1 which are attached as usual to the lower 
end of a tubular drill rod, and the drill rod 
is rotated or revolved from a suitable source 
of power. The drill-rod is usually encased 
within the well casing or pipes and the pipe 
sections or casing-sections follow the drill 
ing tool as the latter descends with progres 
sive drilling. The bore or central longitudi 
nal opening 2 of the coupling member ex 
tends throughout the length of the drilling 
tool, as will be described, and water under 
pressure is forced through the drill rod and 
tubular tool for expanding the reamers. At 
its lower end the coupling 1 is enlarged to 
form a cylindrical head 3, and this head is 
packed to form a piston having relative 
movement within a cylindrical sleeve 4. A 
packing nut or gland 5 encircles the cou 
pling member and is threaded, as by left 
hand threads into the upper open end of the 
sleeve 4. A cylinder head 6 is formed of an 
annular, interior flange on the cylinder 4, 
and between the piston 3 and head 6 an an 
nular water chamber 7 is fashioned which 
communicates with the bore of the coupling 
1 and drill rod through port 7 in the cou 
pling. By means of water pressure flowing 
through the bore 2 and port into the 
water cylinder 7, as hereinafter described, 
the movable parts of the tool, by pressure 
applied to the head 6, are elevated from po sition of Figure 2 to operative position of 
Figure 1, thus expanding the reamer. 
The piston portion 3 is provided with a 

packing ring 8 to prevent leak of water from 
the cylinder 7, and it will be understood that 
the piston remains stationary as the tool is 
elevated. 

Below the sleeve 4 is located the barrel 9 
which is secured to the sleeve by left hand 
threads 10, and this barrel, as best seen in 
Figure 9, is provided with a plurality of 
diametrically arranged, open end slots 11, 
12, and 13 at its upper end, and near its 
lower open end an interior flange 14 is fash 
ioned. This flange has a squared opening 
therethrough in line with the central axis of 
the tool to receive the squared drive shaft 15 
formed integral with the cutter holder 16. 
The cutter holder is cylindrical and occu 
pies the space within the barrel 9, and is se 
cured to the lower end of the coupling 1 by 

1,488,48 
means of the threaded boss 3 thereon which 
threads into the socket 16 of the holder. 
Thus it will be seen that the barrel 9 which 
encases the holder is slidable relative to the 
holder, but rotates with the holder through 
the drive shaft 15 and the complementary 
squared flange 14. The cutter holder is 
fashioned with a series of undercut grooves 
1 complementary to the slots 11, 12 and 13 
of the core barrel. These grooves extend 
longitudinally of the holder and are verti 
cally disposed in the tool having curved in 
ner walls and undercut edges forming guide 
flanges 18 at the sides of the grooves. The 
grooves increase in depth from the top edge 
of the holder to the bottom of the groove, as 
best seen in Figure 1, and are adapted to re 
ceive a set of reamers or cutters indicated as 
19 in Figures 10, 11, and 12. Each of the 
cutters has a top, rounded flange 20 and bot 
tom flange 20', and side flanges 21 the lat 
ter fitting under the flanges 18 of the 
grooves 1 which guide the cutters as they 
move with relation to the holder and also 
retain them in position. In inoperative po 
sition these cutters rest in the lower enlarged 
parts of the grooves 17 of the holder with 
their working faces projecting into the 
slots as 11, 12 and 13 of the barrel, as seen 
in Figure 2. When the tool is actuated by 
water pressure to expand the cutters, the 
rising core barrel lifts the cutters, and they 
ride upward in the grooves which guide 
them to the tops of the grooves. As the cut 
ters are elevated they are also projected lat 
erally and radially and by the time they 
have reached the tops of the grooves the cut 
ters are projected through the slots 11, 12 
and 13, to operative position as in Figures 1 
and 5. In this position the top flanges 20 
are retained in complementary recesses 22 in 
the head 3 of the coupling 1, and the bot 
tom flanges 20' of the cutters are forced 
against the inner wall of the barrel 9 and 
clamped between the barrel and the holder, 
as in Figure 1. The lower end of the squared 
driving shaft projects into a sleeve 23 with 
a squared flange 23' similar to the barrel 9 
and attached thereto by left-hand threads 
24 at the upper end of the sleeve and the 
lower end of the barrel, and below, this 
sleeve is attached the coupling head 25 by 
right-hand threads 26. The coupling head 
is hollow and provided with an enlarged 
chamber 25 for water. The squared driv 
ing shaft in combination with the squared 
fange insures a positive i drive or turning 
movement affordingº extensive wearing sur 
faces and great strength, though a key or 
spline might be used. 
For limiting the movement of the sliding 

parts of the tool I utilize a stop nut 27, 
threaded on the lower end of the squared 
driving shaft, and in addition to perform 
ing its function as a stop, this nut also af 
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fords support for the suspension of other 
parts. To this end the nut is fashioned with 
a cylindrical sleeve 28 in which a valve-cas 
ing 29 may reciprocate, in co-action with a 
locking member 30. This member as shown 
in Figure 13 is a split ring fashioned with 
interior grooves 30' to render it resilient and 
is located just below the sleeve 28. The low 
er end of the sleeve 28 is fashioned with an 
interior flange 31 forming a shoulder against 
which the head 32 of the valve casing con 
tacts to limit downward movement of the 
valve casing within the sleeve. . 
Within the lower end of the tubular valve 

member or valve casing is retained a ball 33 
adapted to close the seat 33 in the valve cas 
ing when forced to its seat by water pressure 
from above, which may flow down through 
the drill rod and tubular drilling tool. On 
the exterior of the valve case or casing, near 
its lower end is secured a bushing 34, as by 
set Screw 35, and the upper end of this bush 
ing is fashioned with a reduced extension 
36 having a rounded top edge and adapted to 
enter and expand the resilient clamp ring 30. 
When the tool is inoperative, this resilient 
clamp ring 30 is clasped about the expander 
or extension 36, as in Figure 2. When wa 
ter pressure is applied to the tool to expand 
the cutters 19 to operative position, the valve 
casing is first moved downwardly from posi 
tion of Figure 2 to that of Figure 1. This 
movement slips the expander 36 out of the 
clamp ring 30, which ring is resting on the 
inset ring 34 of the coupling head 25, and 
the expanded clamp ring immediately con 
tracts and clasps the valve casing, as in 
Figure 1. 

In the lower end of the valve casing are 
lateral diametrically extending ports 37 
which also pass through the fixed bushing 
34. When the tool is in inoperative position 
these ports are closed by the wall of the 
chamber 38 above the enlarged chamber 25 
of the head 25, but after the tool has ex panded to operative position, the ports pass 
from the small chamber to the larger one, 
and water is then free to flow from the valve 
casing through the ports 37 into the cham 
ber 25 and thence into the holie beneath the 
tool. The bore of the shell 23 is designated 
as a chamber 39 in which the nut 27 on the 
end of the drive shaft is adapted to recip 
rocate, in the expanding and contracting 
movements of the tool. On the lower end 
of the barrel 25 are threads 40 to which the 
pilot bit or lower drill is attached, said 
drill not being shown in the drawings. 
The cutters or reamers 19 may have a va 

riety of cutting members as diamond cut 
ters indicated at 20 in Figures 10 and 11, 
or the cutting faces of the cutters may vary 
as in Figure 12 to adapt the cutters or ream 
ers for various kinds of work. 
In preparing for drilling operations, be 

3 

fore the tool is entered in the well hole, the 
cutters 19 are secured in retracted position 
within the core barrel 9, by pushing up the 
valve casing so that the expander 36 will 
enter the split clamp ring 30, and by means 
of the frictional engagement of the expand 
ed clamp ring on the expander, and the fact 
that the clamp ring is seated on the inset 
ring 34 the tool holder is retained in the 
upper end of the barrel. The coupling head 
25 is then threaded into the lower end of 
the shell 23 and the tubular coupling 1 is 
connected to the lower end of the tubular 
drill rod not shown. The tool attached at 
the lower end of the drill rod is now lowered 
into the hole, or casing, and successive drill 
rod sections are added until the tool has 
reached the desired depth at which point the 
reaming is to take place. If necessary, wa 
ter under pressure may be forced through 
the drill-rod and tool (the ball, valve 33 be 
ing absent) to wash away the débris and pro 
viding for progress of the center drilling 
bit until the reamers or cutters have reached 
a point below the lower end of the lowest 
well casing or section. The water connection 
is then removed from the top or surface end 
of the drill rod and the ball 33 is dropped 
through the tubular drill rod and tool to rest 
upon its seat 33 in the valve casing or slide 
valve 29, thus closing the lower end of the 
tool against passage of water. Water under 
pressure is then discharged down through 
the tubular drill rod and into the tool, forc 
ing the ball valve tight against its seat. A 
pressure of between 150 and 500 pounds will 
be sufficient to force the slide valve from 
its position in Figure 2 to that of Figure 1, 
releasing the split clamp ring from its grasp 
On the expander 36 and forcing the head 32 
of the slide valve to its seat 31 in the cylin 
drical sleeve 28, thus stopping the move 
ment of the slide valve. The split ring at 
this time has contracted and embraces the 
slide valve, and its diameter is sufficiently re 
duced to permit it to pass into the bore 38 
of the coupling head 25. Before the port, 
37 in the slide valve is uncovered, the pres 
sure of water through the port in the 
sleeve 4 enters the cylinder or chamber in 
this sleeve, and upward pressure against the 
head 6 will elevate the parts 9, 23 and 25 
and parts carried thereby, expanding the 
reamers or cutters as heretofore described. 
As the tool is lifted the coupling head 1 
tool holder or cutter holder 16 and the squared 
shaft 15 remain stationary, and the port 37 
is finally uncovered. Water is now released 
from the interior of the tool and flows 
through port 37 into the enlarged chamber 
25' and thence to the bottom of the hole. 
The reaming cutters are now in operative 
position and the tubular drill rod is revolved 
to impart rotary motion to the cutter holder 
16, the cutters or reamers 19 and the entire 
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tool, Circuisition of water is provided for 
th'Qugh the diri rod, the tool, and Up YW GILYrd 
from beneath the tool, exteriorly thereof, 
past the rotating realiners i9, where the cut 
tings or débris are carried upwardly through 
the weir hote or casing to the surface of the 
ground. The release of water through the 
port, or ports 37, and he continued circu 
stion of Water as above described indicates 
that the realiners are in expanded Working 
position; and it will also be apparent that 
aii downward pressure exerted on the drill 
38, the lower end of tie tooi will have a 
tendency to maintain the reamers in oper 
Stive position. The realiners are thus backed 
against a solid support, and the hoider 16 
takes the lateral thrust imposed on the rean 

g, while the grooves 
and slots which accommodate the reanners 
receive a p3rt of the drag strains of the 
Jº8à}}{8}º8. - . 

After a section of the hoie has been diled 
and reared by the progressive, downward 
movement of the tool, the circulation of 
W2&er is stopped by cutting of the supply 
to the diri rod. After cutting off the wafer 
pressure, the drill rod and its tool are pulled 
from the Well hole in usual manner. At the 
initial elevating movement of the diri rod 
and tool, ühe suspended parts 4, 9, 23, 25 
and connections together with the attached 
pilot or center dril, are by... their weight, 
held stationary, while the drii rod, drill 
holder 16, its shaft, i5 and connections are 
relatively moved. Should the Weight of 
these parts be insufficient for the purpose, 
contact of the expanded rearners 19 with 
the lower end of the well casing will hold 
these parts in stationary position, while the 
driji rod coupling, reamer hoider and 
squared shaft are elevated. The Rhovenen. 
of the grooved holder causes the reamers žo 
be retracted or withdrawn from their pro 
jected position in the Siois ílí, 12, 18, and 
as the holder rises the reamers or cutters are 
finally seased in the bottons of the grooves 
with their working faces withdrawn within 
the slots 1, 12, 3, The nit, 2 is ified 
to the top of the sileil 23, carrying with it 
the side valve 29, the side valve, camp ring 
30 and sleeve 28 of the nut retailing fineir 
Sanne relative positiosas as in Figure . The 
arcuate grooves in the Reamer holder and 
slots 21, 2, 13 hold the reamers in in oper. 
a Éive posiiioT, and the di and its tool rili rodi 
Ray acy, he ele roFM, ne vºye or cas 

3"egua i'eannerS Ramay be ap 
3:2 additional casing or 

?G ëire weli ttixe, the 
beorre indicate 

Area. Years. he slide valve in this instance, 
indicated as 42 is a comparatively long tube 
having a slide movement in the tool as indi 
cated by dotted lines at the lower end of the 
side valve. Here a fianged head 2 is 
threaded on the iower end of the squared 
shaft in place of the nut 2 of Figure 1, and 
the head has an open flange 43 at the lower 
end of the squared shaft, 4.4. The side valve 
extends through this flange and also projects 
into the disill rod coupling 45. 
When hydraulic pressure is first applied 

preparatory to expanding the reaning cut 
ters, the lateral port 46 in the coupling head 
45 remains closed until hydraulic pressure 
forces the slide valve down releasing the 
Ciamping ring and causing ühe annula, eX 
terior shoulder 47 to engage the flange 43. 
By this time the upper end of the slide valve 
has uncovered lateral port 46 to admit water 
pressure beneath the head 41 of the sleeve 
48. But the siidable parts of the tool are 
not elevated until the split clamp ring 49 
has released them. This ring is similar in 
construction to the ring 30 but is located 
in a different relative position. It is re 
tained within an annular groove 50 in the 
coupling head 45 and has a number of cis 
tending pins 51 located in radially extend 
ing c?implementary sockets in the head. The 
elasticity of this split ring holds the pins 

3C) 
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with their inner pointed ends in contact with 
the exterior surface of the slide valve 42, 
near its upper end, and in this position, the 
split ring is held distended or expanded. 
While in retracted or inoperative position 
the reamers are locked and relative move 
inent of the sliding parts of the tool and 
the tool holder is prevented because the split 
ring is seated on an annular fiange 53 of 
the she 54. When the side valve is pushed 
down from position of Figure 14 its upper 
end is withdrawn from contact with pins 51. 
and the split ring is contracted due to its 
elasticity. In its contracted position the split 
ring is enclosed within the annular groove 
50 and freed from its seat on the fange 53, 
thus permitting hydraulic pressure to ex 
}21c ?ie reaYaing cutters ?io Operative, posi 
tion. The expansion advernet of the rean 
e's aid the contraction Covenient of the 
Reamers are attained by the same action as 
that of Figures i and 2. 

a Sigure i3 a further Shodification of 
the locizing reas for holding the reihain 
i Eng CLiat?ers in inoperative position is illius 

ed i coazieci Va ºhe over endi oº 

(3) 
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with grease to hold, temporarily, the cou 
pling head 60 its required distance below 
the head 64 of the threaded bushing 65. 
This bushing is shouldered at 66 to receive 
the fange 67 of the valve head 56, and the 
bushing has external threads for the sleeve 
63 within the shelli 61. In Figure 16 the 
slide valve, which previously had been held 
in eievated position, by grease packed as 
through the grease port 69 in the wall of the 
dirii holder or head 60, has been depressed 
by water pressure in the slide valve. And 
the head 56 of the waive inas been moved 
from contact with the lower end of the 
Squared shaft 15. This movement has 
pushed the packing ring 59 past, the mouth 

outlet opening of the grease port 69 and 
in the position shown, continued hydraulic 
pressure on the ball 70, causes a back or up 

38 yard pressure in the tool for lifting the 
head 6 of Figure 1. Pressure on the head 
6 elevates the siding parts of the tool to 
expandi he reaming cutters, and the grease 
in chamber 63 is forced out as the member 

85 60 is elevated in Fig. 16. 
This form of the invention is especially 

adapted for drilling comparatively shallow 
Wells, and the grease packed in its chamber, 
with the valve elevated sufficiently to close 
the outlet port, 69, retains the cutter's or 
reamers in locked inoperative position until 
the hydraulic pressure is applied as here 
tofore described. 

KF Figures 17 and i 8 a further modifica 
tion of the tool is illustrated combining the 
coil paratively long side valve and resilient 
ring of Figure 14, with the expander and re 
siient ring of Figures 1. and 2. Tihe actio 
of the too under hydraulic pressure, in this 
instance is the same as that previously de 
scribed, but the duplex resilient or elastic 
ciamping rings which lock the parts in in 
operative position hold the parts more se 
curely and support a heavier load. 

From the above description taken in con 
nection with my drawings it will be appar 
ert that ihe tooi as suspended from the 
drii-rc? cotipii and shaft, is temporarily 
iocked witi ?ie realiters or cutters in inop 
erative position in order that the too may 

lowered into the well casing or hole. The positively expanded or project 
ive position toy hydraulic pres 
Itaimec: 

3. 

?????? 

. 

a. 

53 

g 
??? ility and convenience 

??? that it may 
??? By the utili 

?? ??????? ?y c??ectice 
????{ he process of 
2 id durabS 

In earlier construction it was impossible 
to keep grit or rock particles from enter 
ing the barrel 9 and wearing the grooves 
and faces, and even choking the barre, so 
that the cutters could not function. It was 
aiso impossible to protect the carbons or 
diamonds from being broken, dispiaced and 
lost. In the present construction the cut 
tel's fit exactly in the slots in the barrel keep 
ing out ali foreigr matter and through the 
functioning of the arcuate guide tre cutters 
are retracted and tipped so that the precious 
stones are guarded and protected. 

Kiaving thus fully described my inven 
tio}}, \"what f ciaim as new and desire : ?io se 
cure by Letters Patent, is 

1. The combination with a reiativey sta 
tionary hollow cutter holdier and hoslovg 
driEl rod, of a movabie tool including radi 
ally expansible reaming cutters, and reas 
for admitting hydraulic pressure to the too: 
for expanding said rearning cutters, 

2. The combination vith a relativey sta. 
tionary hollow cutter hoider and diri 
of a suspended tool and means for 
rarily holding said tool in suspension, and 
means for admitting hydraulic pressure to 
the tool whereby the latter is moved to oper 
ative position. 

3. The corn bination in a drii Eing too; i. 
cluding a rotary coupling head, a hollow 
cutter hoider and expansible citiers ca 
ried thereby, of a rotary tool suspended fro? 
said coupling head, means for admiting hy. 
dira: uiic pressuire to the too, gaindi ainea3.png 
whereby the tool is moved relatively to the 
holder for expanding said cutters. 

4. The combination with a relatively Sta 
tionary holiow drill-rod coupling and a ca?. 
ter holder forming a diving member co 
nected thereto and a head on the coupling, 
of a tubular slidable tool, expansible cutters 
carried by said holdier, a head on the tubular 
too, means for temporarily retaining the 
tool in suspended position, and Hears for 
admitting hydraulic pressure between said: 
heads for moving the too, to expand. Eig 
cutters to operative position. 

5. T The combination in a ro?ary reamer 
with a tubular couping head, a cutter holdier. 

3. o 

? - 
????? 

and cutters, and a polygonal dirive siha 
the holder, of a tubular, section gi tooi-en 
ber suspended on said coupling 
acting meats between said head 
inenber whereby hydraulic pressi 
plied to the too meinba: to e?eva?e 
and move said cutters to operative 
tion. 
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co-acting means on the holder and tool 
member for laterally projecting said cutters by hydraulic pressure. 

. The combination in a reaming tool 
with a tubular rotary coupling head, a hol 
low grooved holder and cutters therein, of 
a slotted movable member forming part of 
said tool and engaging said cutters, and 
means for admitting hydraulic pressure to 
Said tool for moving the atter and expand 
ing said cutters to operative position. 
8. The combination in a reaming tool in 

cluding a rotary tubular coupling head, a 
hollow cutter holder and cutters carried 
thereby and an integrai drive shaft, of a 
hollow sectional tool member suspended 
from said head and operatively connected 
Withisaid shaft, meansfor temporarily sus 
pending said tool and locking the cutters in 
inoperative position, and means actuated by 
hydraulic pressure for releasing said lock 
ing Imeans and moving said tool member to 
expand said cutters. 

9. The combination in a rotary reaming 
tool with a tubular coupling head, a cutter 
holder having a polygonal drive shaft, and 
expansible cutters carried by said holder, of 
an upper sleeve on the coupling head form 
in or 8, head and cylinder adapted to receive 
water pressure from the coupling head, a 
slotted barrel connected with said sleeve and 
encasing the holder, a shell connected with 
said barrel and encasing said shaft, a lower 
coupling head connected with said shell, 
means for supporting said sleeve, barrel, 
shell and lower coupling from said first 
mentioned coupling head and means where 
by, when said members are suspended by 
water pressure in said cylinder, the cutters 
are expanded. 

10. The combination in a rotary realining 
2 with a longitudinally grooved cutter 

holder andi a cutter in said groove, of a rela 
tively ovable slotted tool member encasing 
said holder and adapted to engage said cut 
ter” azad xanalove it to radially extended posi 
O. 

1. The coiniination in a rotary realining 
yitis a cutter holder having a longita 

dinaily 2:ending exterior groove increasing 
in depi?i. Šio ryward one end, of B, cutter and 
RººS :º) º said cutter through the 
grCoye, y movable slotted tool 
:Kae:Enbe: ad 2: eingage Saidä ctitäter, DJ, 2 d. 

for moving said remier to project, 
??ive position. 

koi::EŠiC:n is. I, rotary real Aner 
y cubier noider Raving an exterior un 

pove criXing guide fange8, he 
e groove extending in an arcuate 

di Said grcove increasing in diepth to 
basa of 
liae al; 

148,642 

for moving said member to project the cut 
ter to operative position. 

13. The combination in a rotary expansi 
ble reamer with relatively stationary tool 
Supporting members of tubular construction 
and relatively movable tubular members, 
and means for expanding the tool to oper 
ative position by hydraulic pressure, of 
means for supporting the movable members 
with the tool in inoperative position, said 
means being releasable under hydraulic 
pressure. 

14. The combination in a rotary expansi ble reamer having relatively stationary tu 
bular supporting and driving members and 
movable tubular members co-acting there 
With to expand the tool to operative posi 
tion under hydraulic pressure, of a slide 
valve operatively connected with the sta 
tionary and movable members, and means 
co-acting with said slide valve for tempo 
rarily locking the expansible reamer in con 
tracted position. 

15. The combination in a rotary reaming 
tool with tubular supporting and driving 
members, of relatively movable tubular 
members adapted to co-act therewith for 
expanding the tool to operative position un 
der hydraulic pressure, 2 tubular slide valve 
connecting the stationary and movable 
members and adapted to resist, hydraulic 

0. 

75 

8. 

9 3 

pressure, means for temporarily holding 
Said valve to maintain the tool in inopera 
tive position, and said holding means being 
releasable under hydraulic pressure. 

16. The combination iIi Ta, reaming tool 
with a stationary supporting member and 
movable driving member as described, of a 
tubular slide valve operatively connected 
with said members, and a resilien, clamp 
ring adapted to temporarily hold said waive 
in locked position for the pia: 

17. The combination in a 
with stationary Supporting 
driving members as described 
side valve connecting said 
detachable locking herinber ca, 
Yalve adapted to hold the Roy 
in inoperative position. 
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osa described. 
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able tool member for radially projecting holder and a movable slotted tool member 
said cutters to operative position. respectively, of a relatively movable slotted 

20. The combination in a rotary reaming tool member encasing said holder and 10 
tool with a longitudinally arcuate grooved adapted to engage said cutter and move it 

5 cutter holder and a flanged cutter operative to radially extended position. 
in said groove, said cutter having top and In testimony whereof I affix my signature. 
bottom flanges for engaging Še cutter FREDERICKSTONE. 

  


