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UNITED STATES

1,485,642
PATENT OFFICE.

FREDERICE STONE, OF SPOKANE, WASHINGTON, ASSIGNOR TO DIAMOND DRILL CON-
TRACTING COMPANY, OF SPOEKANE, WASHINGTON.

EXPANDING ROTARY REANMER.

Application filed April 11, 1922. Serial Weo. 551,549.

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
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-
ments in expanding Totary 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
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
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
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
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 invention is the provi-
sion of an expanding rotary reamer by
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
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
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 cuiters are
contracted and withdrawn within the tool by
mechanical action of parts of the tool at the
initial movement of elevating or puliing the
tool from the casing or hole.  And lubrica-
tion of the parts of the tool is provided for
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 lateraﬁy 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 il-

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—38 of Figure 1.

Figure 4 is a transverse sectiona] view
through Figure 2 at line 4—4, showing the
guide and retaining grooves for the reamers
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
appl';cable 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 1s 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
reamers, 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 7° into the
water cylinder 7, as hereinafter described,
the movable parts of the tool, by pressure
applied to the head 6, ave elevated from po-
sition- of Figure 2 to operative position of
Figure 1, thus expanding the reamer.

The piston portion 8 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

88
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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

1,485,843

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
17 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 17 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 18, 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 28 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

Jower 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
flange insures a positive drive or turning
movement affording- 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 suspeusion 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 85, 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 inte the cham-
ber 25’ and thence into the hole 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-

B

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
95 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 83’ 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 1mto 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
87 in the slide valve is uncovered, the pres-
sure of water through the port 7’ in the
sleeve 4 enters the cylinder 7 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 hevetofore 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 rotery motion to the cutter holder
16, the cutters or reamers 19 and the entire
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ater 15 provided for
hrough the drill rod, the toeol, and upward
xterioriy thereod,
19, where the cut-
ngs or débris are carried upwardly through
16 well hole or casing o the surface of the
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tool, Cireulstion of wa
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from beneath the tool,
past the rotating reamess
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ground. The release of water through the
port or ports 87, and the continued circu-

lation of water as abovs described indicates
hat the resmers are in expanded working
position; and it will alse be apparent that
ell downwerd pressure exerted on the drill
at the lower end of the tool will have 2
tendency to maintain the reamers in oper-
etive position. The reamers are thus backed
against a solid support and the holder 16
takes the lateral thrust imposed on the ream-
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-ers and part of the drag, while the grooves
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and slots which accommodste the reamers
receive 2 part of the drag strains of the
TeaIners. i

After a section of the hole has been drilled
and reamed by the progressive, downward
movement of the teol, the circulation of
water is stopped by cutting off the supply
to the drill red. After cutting off the water
pressure, the drill rod and its tcol are pulled
from the well hole in usual manner. At the
initial elevating movement of the drill rod
and tool, the suspended parts 4, 9, 23, 25
and ‘connections togsther with the attached
pilot or center drill, are by. their weight,
held stationary, while the drill rod, drill
holder 16, its shaft 15 and connections are
relatively moved. Should the weight of
these parts be insufficient for the purpose,
contact of the expanded redmers 19 with
the lower end of the well casing will hold
these parts in stationary position, while the
drill rod coupling, reamer holder and
sguared shaft are elevated. The movement
of the grooved holder causes the reamers to
be retracted or withdrawn from their pro-
jected position in the slots 11, 1%, 13, and
as the holder rises the reamers or cutiers are
fnally seated in the bottoms of the greoves
with their working faces withdrawn within
the slots 11, 12, 18. The nut 27 is 1ift
to the top of the shell 23, carrying with it
the slide valve 29, the slide valve, clamp ving
30 and slesve 28 of the g their
3 i The
and
oper-

T

reamers. Lhe slide valve in this instanee,
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
siide valve. Here a flanged head 27" is
threaded on the. lower end of the squared
shait in place of the nut 27 of Figure 1, and
the head has an open flange 43 at the lower
end of the squared shaft 44. The slide valve
extends through this flange and alse projects
into the drill rod coupling 45.

. When hydraulic pressure is first applied
preparatory to expanding the reaming cut-
ters, the lateral port 46 in the coupling head
45 vemains closed until hydraulic pressure
forces the. slide valve down réleasing the
clamping ring and causing the annular, 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 admi$ water

- pressure beneath the head 41 of the sleeve

48. But the silidable 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 80 but is located
in a different relative position. It is re-
tained within an annulav groove 50 in the
coupling head 45 and has a number of dis-
tending pins 51 located in radially extend-
ing complementary sockets in the head. The
elasticity of this split ring holds the pins
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80
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95

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-
ment of the sliding parts of the tool and
the tool holder is prevented because the split
ring is seated on an annular flange 53 of

the shell 54. When tha slide valve is pushed-

down from position of Figure 14 its upper
end is withdrawn from contect with ping 51
and the split ring is conéracted due to its
elasticity. Im its contracted position the split
ring is enclosed within the annular groove
50 and freed from its seat on the flange 53,

St

thus permitting hydraulic pressure to exz-
pand th
t1omn.

reaming cutters to operative posi-
& ezpansion movement of the ream-
the contraction movement of th
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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 flange 67 of the valve head 56, and the
bushing has external threads for the sleeve

68 within the shell 61. In Figure 16 the

slide valve, which previously had been held

in elevated position, by grease packed as
- through the grease port 69 in the wall of the

drill holder or head 60, has been depressed

by water pressure in the slide valve. And

the head 56 of the valve has been moved

from contact with the lower end of the
.t gquarved shaft 15, This movement has
pushed the packing ring 59 past the mouth
or outlet opening of the grease port 69 and
in the position shown, continued hydraulic
pressure on the ball 70, causes 2 back or up-
ward pressuve in the tool for lifting the
head 6 of Figure 1. Pressure on the head
6 elevates the sliding parts of the tool to
expand the reaming cutters, and the grease
in chamber 63 is forced out as the member
60 is elevated in Fig. 16.

This forin 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 cutters or

reamers in locked inoperative position until

the hydraulic pressure is applied as here-
tofore described.

In Figures 17 and 18 a further modifica-

%5 tion of the tool is illustrated combining the

ively long slide valve and resilient

] gure 14, with the expander and re-

ient ring of Figures 1 and 2. The action
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of the tool under hydraulic pressure, in this
46 instance ic the same as that previously de-
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cribed, but the duplex resilient or elastic
clamping rings which leck the parts in in-
operative position hold the parts more se-
and suppert a heavier load. ,

Trom the above description taken in con-
i i drawings it will be appar-
i as suspended from the
haft, is temporarily
mers or cutbers in inop-
, ovder that the tool mey
sell casing or hole. The
oly expanded or project-
ition by hydraulic pres-
rig1d, stable position
i and tool are re-
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" Tn 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 barrel so
that the cutters could not function. It was ¥
also impossible te protect the carbons or
diemonds from being broken, displaced and
dost. In the presenmi construetion the cuf- '
ters fit exactly in the slots in the barrel keep-
ing out all foreign matter and through the
functioning of the arcuate guide the cutiers
are retracted and tipped so thet the precious
stones are guarded and protected.

Having thus fully described my inven-
tion, what I claim as new and desire to se- 8o
cure by Letters Patent is—

i. The combination with 2 relatively sta-
tionary hollow cutter holder and hollew
drill vod, of a movable tool including radi-
ally expansible reaming cutters, and meang &0
for admitting hydraulic pressure to the ool
for expanding said reaming cutters.

9. The combination with & 1 i
tionary hollow cutter holder L
of a suspended tool and means for temp
rarily holding said tool in suspension,

o7

means for admitting hydraulic pressure to
‘he tool whereby the latier is moved o oper-
ative position. '

8. The combination in a drilling {

o~

cluding a votary coupling head, a
cutter holder and expansible cuti
ried thereby, of a rotary tocl suspe
said coupling head, means for admitting hy-
draulic pressure to the feol, and means
whereby the tool is moved relatively to the
holder for expanding said cutters.

4. The combination with a relatively sta-
tionary hollow drill-vod coupling and o cul-
ter holder forming a driving membsr ¢
nected thereto and 2 head of ;
of a tubular slidable tool, expa
carvied by said holder, a head

tool, means for temporarily

am
Pty

tool in suspended position 120
admitting hydvaulic pressur
heads for moving the too!
culters to operative positio
5. The combinstion in
with a tubular coupling hea . B30
and cutters, and a polygona
the holder, of a tubular, sectionai i
ber suspended on said couphis
acting means between sai
member reby hydraulic p 10D
piie tool member {0 elev

and move stid cutfers ic ope:
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co-acting means on the holder and tool

member for laterally projecting said cutters

by hydraulic pressure.
7. The combination in a reaming tool
with o 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 latter and expand-
ing said cutters to operative position.

8. The combination in a teaming tool in-
cluding a rotary tubular coupling head, a
hollow cutter holder and cutters carried
thereby and an integral drive shaft, of a
hollow sectional tool member suspended
from said head and operatively connected
with said shaft, means for temporarily sus-
pending said tool and locking the cutters in
moperative position, and means actuated by
hydraulic pressure for releasing said lock-
ing means 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-
inp & head and cylinder adapted to receive
water pressure from the coupling head, s
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 2nd lower coupling from said Srst
mentioned coupling head and means where-
by, when said members arve suspended by
water pressure in said cylinder, the cutters
are sxpanded.

10. The combination in a rotary reaming
oci with a longitudinally grooved cutter

o =

nolder and g cutter in sz2id groove, of o rela-
ively movable slolted tool member encasing
aid ier and adapted to engage said cut-
il move it to radially extended posi-

o

2

FY reaming
M3

r o longita-

able
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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 ¢ 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 velatively movable tubular
members adapted to co-act therewith for
expanding the tool to operative position un-
der hydraulic pressure, g tubular slide valve
connecting the stationary and movable
members and adapted to resist hydraulic
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pressure, means for temporarily holding

said“valve to maintain the tcol in inopera-
tive position,; and said holding means being
releasable under hydraulic pressure.

16. The combination in s reaming tool
with a stationary supporting member and
movable driving member as deseribed, of 2
tubular slide valve operatively connected
with said members, and a res:li
ring adapted to temporarily
in locked position for the pu

17. The combination in
vith stationary supportin
driving members as deserib
siide valve connecting
detachable locking me
vaive adapted ¢o hold th
in inoperative position,

18. The combination in
with - stationary supp
iriving members ag descr
slide wvalve gup ‘
member and eng
2 resilient clam
by movement of
said ring fo positic

. 1
member

tool with a cubter b
movsble tool member a
thersfor, of flanged

flanges and
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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
90. The combination in a rotary reaming tool member encasing said holder and 10
tool with a longitudinally arcuate grooved adapted to engage said cutter ard 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 t%ne cutter FREDERICK STONE.




