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' To all whom ot may concern: "

 UNITED STATES PATENT OFFICE.

JOHN C. SWAN, OF MARIETTA, OHIO.

"UNDER BIT AND REAMER.

973,993, -

Be it known that I, Joax C. Swax, a
citizen of the United States, residing at Ma-
rietta, in the county of Washington; State of
Ohio, have invented certain new and useful
Improvements in Under Bits and Reamers,

-of .which the following isa description, ref-

_erence being had to the accompanying draw-
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ings, forming a part hereof.

My invention relates to drills for use be-

low casing in drilling oil wells and similar
wells for water or gas, and has for its ob-

ject to provide a tool which will be capable-

of drilling a hole below casing and imme-
diately enlarging the hole so drilled while
it is still filled with the sedimient composed
of the detritus of the drilling together.with
soft material which may have fallen in from
the walls of the hole. :

A further object of the inivention: is. to

provide a tool in which the working parts

and particularly the spring case will not be-
come clogged or choked by disintegrated ma-

" terial, and will be capable of being readily

freed from such material in solution and -me-
chanical mixture which may work into the

“spring case or into the working parts.

With these and other objects hereinafter
explained in view, my invention consists in
the construction and combination: of ele-
ments hereinafter ‘described and shown and

.particularly pointed out in the claims.

The present invention is in some. respects

_an improvemnient upon the underreamer de-

seribed and claimed in U. S. Letters Patent
No. 683,352 issued to me September 24, 1901,
but is designed for use under somewhat dif-
ferent "conditions than “those under which

. the underreamer of my patent is intended

to be used, the underreamer of my patent

. being intended to be used with an open hole

45

beneath and so used being effective in-all
formations while the tool of the present in-

‘vention is designed to be used where no open

hole is present.
Referring to the

. side elevation partly in section showing the

)
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drill complete. Fig. 2 is a vertical séctional
view of the drill on a plane passing through
the reaming bits or slips showing the ream-
ing bits or slips held in their lowermost or

retarded position, Fig. 8 isa view similar to.
Fig. 2 but showing the reaming. bits or |’
slips in their upper- or working position,

Fig. 4 is a vertical sectional view of the
drill on a. plane at right angles to that on

Specification of Letters Patent.

Application filed September 2

drawings: Figure 1 is a.

" Patented Oct. 25, 1910.

4, 1909, - Serial No. 519,474.

which Figs. 2 and 8 are taken, Fig. 5 is a
vertical sectional view showing the spring
case portion with the double pin, substitute

in position, the latter being shown in eleva-
tion. Figs. 6 and 7 are cross sectional views

on lines x—» and y—y respectively of Fig.
2, Figs. 8 and 9 are respectively a side and a
face view of a reaming bit or slip, Fig. 10
is a detail view showing a modification of
the collar. carried by the spring rod, Fig. 11
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is an elevation of the tool showing the sides

‘at right angles to that shown in Fig. 1, Fig.

12 is a cross-Sectional view on line z-—z of
Fig. 2,-and Figs. 18 and 14 show in front
and side views a modified form of reaming
bit or slip. T

In the drawings, 1 is the bit portion of the
drill, 2 is the central or reamer body portion
and 3 is the .spring ‘case section. The bit

" portion 1 and the reamer body and spring

case portions 2 and 3 are preferably formed

-of different. qualities of steel, the bit portion

being preferably of steel capable of being

tempered to-the degree of hardness desirable

for 4 bit and united by welding to- the
reamer body portion 2 which, together with
the ‘spring case portion 8 is made of steel
lower in carbon than the steel of the bit por-
tion in order to secure toughness. - The
reamer body portion 2 and spring case por-
tion 3 are preferably formed in one piece

| and in any case the three portions are in-

tegrally united to form' a single body -por-
tion without joint. - - L '

The bit portion 1 is preferably of substan-
tially the same width throughout having its
lower end shaped to form the bit point of
the usual form with the faces of its cutting
edge dressed at such angle as may, be found
desirable; usually about 45°. The cutting
end of the bit portion is also preferably up-
set on its sides to form the necessary-clear-
ance to permit of its working in the usual

"way in which bits are used in drilling. The

bit portion is also preferably flattened to
form sides. parallel with the plane of the

cutting édge as shown at 4 and clearance-

grooves ‘5 are preferably formed in these
faces. o _
Any ordinary form of drilling bit may

be followed in forming the bit portion 1 as

the precise form of bit is not material..
The central or reamer body portion 2 is
of gradually increasing diameter from the
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lower end at which it is integrally united -
to the bit portion 1 to its upper end at -
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which the spring case portion 3 begins. On
its sides at right angles to the flattened sides
4 of the bit portion the central or body por-
tion 2 is also flattened at 6 so as to form pas-
sages or ways for water and disintegrated
material along it.

By forming the bit in one piece with the
reamer body portion the increased diameter
necessary to provide for the pin and box or
socket usually employed for removably con-
necting one tool with another is avoided.
This increase of diameter in a combined

drill and reamer being below the reaming

heads interferes
proper operation.

On the sides of the central or reamer body
portion at right angles to the flattened sides
6 are formed recesses 7 adapted to receive
the reaming bits or slips 8. These recesses 7
are deepest near their lower ends, their
lower ends terminating in curved faces 9
gradually approaching the exterior surface.

materially with their

- At their upper ends these recesses terminate

25

in shoulders 10 which are under-cut as
shown preferably at an angle of about 26>
to a plane at right angles to the axial line
of the drill body. a

e The sides 11 of the recesses 7 are parallel
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and serve as’ guides for the reaming bits or
slips 8, and each side 11 is provided with a
guide rib 12 of such length as to guide the
reaming bit or slip 8 in its reciprocation
but terminating at such point short of the
lower end of the recess as to permit of the
removal of the reaming bits or slips when
etached from the spring rod hereinafter
described. . These guide ribs 12 at their up-
per ends are preferably integral with the
shoulders 10. .

The bottoms of the recesses 7 from the
points of the greatest depth of the recesses

to the shoulders 10 form together the sides

of 2 wedge 13 on which the reaming bits or
slips 8 slide, this wedge being sufficiently
thick at its upper end to cause the reaming
bits ‘or slips 8 when in contact with the
shoulders 10 to be expanded sufficiently to
bring their cutting faces to the outer pe-
riphery of a circle of the outer diameter of
the casing which is to be lowered.

The recesses have their greatest depth at

2bout the plane .of the lower end of the -

wedge and ‘at this point the curved faces 9
begin. The recesses are closed at their lower
ends by the mass of metal forming the up-

. per end of the bit the metal at this point be-
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Ing of the usual size in cross-section of the
upper end of a bit of ordinary shape. The
recesses being thus closed at their lower ends
the tendency of disintegrated material to be
forced into the working parts of the reamer,
which is found to take place where the ways
on which the reaming bits or slips move,
are open at their lower ends, is avoided, it
not being possible for the disintegrated ma-

° 978,008
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terial to be forced directly upward into the

working parts as the tool descends to strike
its-blow in the drilling or reaming opera-
tion.

The recesses 7 being formed with parallel
sides which are also, as shown, parallel with
a plane passing through the axis of the
reamer body at right angles to the faces of
the wedge, the cross-section of the reamer
body at the lower end of the wedge, which is
the weakest point by reason of the fact that
the recesses are deepest at this point, pre-
sents as is clearly shown in Fig. 12, a double
T bar, thus securing the greatest possible
strength for the mass of material.

- The central or reamer body portion 2 and
the spring case portion 8 are axially bored
as shown at 14, 15 this bore extending
throughout the spring case portion and ex-
tending in the central or reamer body por-

tion 2 from its junction with the spring case

portion to a point nearly down to the lower
end of the wedge 18 at which point the re-
cesses 7 have their greatest depth. The bore
15 of the spring case is made of sufficient
diameter to receive the coiled spring 16 the
lower end of which rests upon a shoulder 17
and the upper end of which bears against a
shoulder 18 at the upper end of the sprin
rod 19. The lower end of this spring ro
19 extends into the bore 14 of the central or
body portion 2. -

The wedge 13 is centrally slotted at® 20
parallel with the sides 11 of the recesses 7
to receive a cross bar 21 which extends
through an opening 22 near the lower end
of the spring rod 19 and on which the ream-
ing bits or slips 8 are carried. This slot 20
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extends upward only sufficiently far ‘to .

permit the cross bar 21 to move freely to the
position necessary to allow the upper ends of
the reaming bits or slips to be brought
against the shoulders 10. The slot 20 ex-
tends downward to the lower end of the bore
14 and in line with the lower end of the slot
the material is cut away so as. to form
grooves 23 in the lower ends 9 of the re-
cesses 7 of such shape that their bottoms

come together at their upper ends to leave a

wedge shaped or knife edge 24 and their
lower ends merge with the curved lower ends
9 of the bottoms of the recesses 7. -

The lower end of the spring rod 19 below
the opening 22 is made we ge shaped as
shown at 25 and at a point above the open-
Ing 22 the spring rod is provided with a
collar 26 which fits the bore 14 closely
enough to prevent the entrance of disin-
tegrated material while permitting the pas-
sage of water. The lower end of the spring
rod 19 is made of such diameter relative to

“the bore 14 as to fit therein with sufficient

clearance to permit free movement and not
to be readily choked by fine sand or the
like which may be carried into the bore, but
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* does not fit the bore as closely as does the
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collar 26.

Between the lower end of .the spring rod
19 and the collar 26 and also above the col-
lar 26 the spring rod is reduced in diameter
as shown so as to avoid a long bearing in
the bore 14 which might be choked by sand
carried in by the water which unavoidably
enters the spring case through the bore 14
to a greater or less extent in' the operation
-of the tool. r oo T

The reaming bits or slips 8 are formed of
a width just sufficient to move freely be-
tween the parallel sides 11 of the recesses 7.
They are provided on opposite sides with
grooves 27 to engage the guide ribs 12. At
the lower ends of these grooves the metal
of the outer wall of the groove is cut away
as shown at 27’ (see Fig. 8.) in order to
avoid the pinching in of the metal at this
point which might take place in the re-
dressing of the reamirg bits, it>being a
necessary part of the redressing operation

to heat the reaming bit or slip and upset the -

metal to force it out to replace the metal
worn away by use. In this upsetting of

the metal there is a tendency to spread the |

metal inward as well as outward and con-
sequently a tendency to reduce the width of
the groove 27 on the plane of the cutting
edge of the reaming bit or slip. Such
tendency is effectually guarded against by
cutting the metal away at 27". - .

At their upper ends the reaming bits or
slips 8 are each provided with an -oblique

~face 28 adapted to engage the oblique abut-
ment or shoulder 10 against which it rests.
when in expanded position. Below the cut-

ting edge 29 the reaming bits or slips are
each provided jvith a downwardly extend-
ing tail piece 30 having an opening 31 there-
through adapted to veceive the-end of the
cross bar 21, the tail piece 30 being also pro-

-vided in its outer face with a recess 32 to

receive a_pin or rivet 33 which extends
through the end of the cross bar 21. -

The tail piece being extended below the.

plane ‘of the cutting edge -of the reaming

- bit or slip serves to distribute the inwardly
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acting force of the blow of the reaming
Dit or slip upon the rock or other material
to be cut away. All drilling or reaming
tools as they strike their blow in the drilling
or reaming operation tend to cut a taper-

ing hole’ and to become wedged by the taper |

of the hole and to stick, this tendency to
cut a tapered or pinched hole increasing as
the metal of the cutting edge is worh away.
The inward acting force of the blow tends
to force the inner face of the reaming bit

.or slip into the face of the wedge and if

65

the reaming bit or slip has its lower end in

the same plane with it§ cutting edge the-

face of the wedge will be found to be cut
into a. considerable. extent at the point at

<

which the 6wer end of the reaming. bit
or slip is in contact with it when the blow

' is struck. By distributing this inward act-

ing force by means of the tail piece injury.
to the face of the wedge is avoided. The
tail piece 30 also ‘serves to prevent any tilt-
ing of the reaming bit or slip as it eomes in
ecntact with the lower end of the casing

in drawing out the tool. -

The upper end of the bore 15 of the
spring case portion 3 is tapered and screw-
threaded to form a socket adapted to receive
the pin 84 of a double pin substitute 35, by
which the drill is connected to the auger
stem. R R

The tail piece 30 being below .the cut-
ting edge of the reaming bit or slip, the

main portion or body of the reaming bit

or slip is solid and free from perforations
thus securing the utmost strength possible.
The sides of the recesses 7 and the guide

8
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ribs 11 extend to the shoulders or abutments -

10 so that no space is left for expansion of
the upper end of the reaming bit or slip
thus preventing the lateral upsetting of
this upper end by ‘its striking the shoulder
10. As the slot 20 extends upward only far
enough to permit the necessary movement

“of the cross bar 21 the wedge 13 will be

without opening above the level of the cut-
ting edge of the reaming bit or slip when
it 1s in its expanded or working position
and as the reaming bit or slip covers the slot
when below its expanded or working posi-
tion there will be no tendency of the ream-
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ing bit or slip as it. moves to expanded po-

sition, (or as the wedge 13 moves downward
between the reaming bits or slips in actual
operation) to drive or- force disintegrated
material into the spring case. '

105

In the downward movement of the tool as

the reaming bits or slips strike the material

which is to be cut away, they will be at the .

upper end of the wedge resting against the
shoulders or abutments 10. At the same
time the collar 26 will be in the bore 14
closing it against the entrance of any solid
material except the very fine material which
is carried. by the water present in the well
hole. The entrance of solid material into
the bore 14 is further guarded against by
the cross bar 21 which, when' the réaming
bits or slips are in operating position as
above described, will be at the upper end
of the slot 20 and nearly in contact with the
upper end of the slot thus closing this upper
end of the slot. '

In the upward movement of the tool the
relative ‘movement of the reaming bits or

slips will depend upon the rapidity of ‘the

upward movement and upon-the extent fo

which the reaming bits or slips have been

wedged against the walls of the well hole,
but 1n any case as the tool is drawn upward

 the reaming bits or slips will move down-
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ward on the wedge (or strictly the ‘wedge
will move upward between the reaming bits
or slips) with the result that they will . move
inwardly sufficiently to free their cutting

5. edges from contact with the walls of the
hole and will tend to approach the lower

end of the wedge to a greater or less extent
dependent upon the strength of the spring
16. This relatively downward movement of
the reaming bits or slips on the wedge will

- move the collar 26 downward in the bore 14

and if the movement is sufficient will carry
the collar 26 below the lower

liquid has entered the spring case. By rais-
ing the tool into comparatively clear water
and raising and lowering it quickly so as to
cause the reaming bits or slips to move up
and down on the wedge and to cause the
spring rod 19 with its collar 26 to move up
and down in the bore 14 the spring case may
be effectively washed out. -
When the reaming bits or slips are at
their lowermost position the cross bar 21

- will be above the lower end of the slot 20

and will be capable of sustaining the ream-
Ing bits or slips so that even should the
spring rod 19 be broken the reaming bits
or slips cannot become detached from the
tool and cannot swing outward by reason
of the fact that even when the cross bar is at
the lower end of the slot it will hold the
reaming bits or slips at such elevation that
their grooves 27 will still be in engagement
with the guide ribs 12.

As the reaming bits or slips approach
their lowest position the wedge shaped end
25 of the spring rod will approach the knife
edge 24 so as to exert a splitting action upon
any disintegrated material which may have
lodged in the slot 20 and to force it down-

ward against the knife edge 24 and cause it

to be forced downward and outward along
the grooves 23.. The tool is thus not only so
constructed as to be free from liability of
being choked or clogged by disintegrated
material but is also self cleaning as regards
any such materih] which may have become
lodged in the working parts.

It will be understood that the upper end
of the spring case is closed by the pin 34
so- that the only place at which anything
can enter the spring case in the operation of
the tool is through the bore 14.

In assembling the tool the spring rod 19

with the spring 16 in place on it is inserted
through the bore 15 into the bore 14 until
its end is below the upper end of slot 20, and
the spring case is then closed by screwing the
pin 34 into the socket in the upper end of
the spring case. A wire or cord 37 is then
inserted through the hole 86 in the lower
end of the'spring rod and the spring rod
drawn downward the wire or cord being

end of the
- bore 14 permitting the escape of whatever
15

lowered past it.

973,008,

passed about the lower end of the bit as
shown in Fig. 2 and secured. The reaming
bits or slips are then inserted at the lower
ends of ‘the recesses 7 and are moved up-

ward alonig the bottoms of the recesses until

their grooves 27 engage the guide ribs 19.

‘They are then slid upward until the open-
ings 81 in their tail pieces 30 are opposite
-the opening 22 in the lower end of thespring

rod. The cross bar 21 is then passed
through and secured by the pins or rivets
33. The tool is then ready for use when con-
nected up as a part of the usual string of
drilling tools. The' tool is then lowered
through the casing. The point of the bit
and the portion of the reamer body above
the wedge are preferably of as nearly as pos-
sible the inner diameter of the casing allow-
ing only for such clearance as is found nec-
essary to allow unavoidable deformity of
the casing. By reason of the flattening of

“the reamer body as shown at 6 it is possible

to lower and raise the tool past deformities
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of the casing which would obstruct the pas-

sage of the tool if cylindrical as, if the tool
strikes and is stopped by a deformity, it

in line with such deformity when it may be
When the tool has been
lowered below the lower end of the casing
and the-end of the bit strikes the bottom
the wire or cord 87 will be severed. At most
only one or two blows will be certain to sever
it. As soon as this wire or cord is broken
the reaming bits will be released and will
be drawn up along the faces of the wedge 13
by the spring 16 acting through the spring
rod 19 and cross bar 21 until they are in
expanded position with their upper ends
resting against the shoulders or abutments

-10. The tool is then ready for operation to

effect simultaneously both the drilling of a
hole the size of the bit and the enlarging of

‘this hole to the size necessary to receive the

casing, it being necessary t¢ withdraw the
tool only for bailing out the disintegrated
material it accumulates.

In withdrawing the tool, as the reaming
bits or slips strike the lower edge of the cas-
ing, they will be forced downward along the

faces of the wedge 13 until they are saffi-

ciently contracted to pass into the casing.
When so forced downward along the faces
of the wedge the collar 26 will be brought
below the upper end of the slot 20 so that
whatever water may be in the spring case
may run out.

While the reaming bits or slips will ordi-
narily have their cutting edges on the arc
of the circle of the hole to be formed it
is sometimes desirable in certain formations
to use reaming bits or slips-having their cut-
ting edges as shown in Figs. 13 and 14 that
is on the line of a diameter of the circle of

90
may be raised and rotated to bring a flat side -
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the hole to be cut. Instead of the solid col-.
lar 26 a cup 38 of leather or- other flexible
material may be used as shown in Fig. 10.

I am, of course, aware that drilling and
under-reaming, as a siinultaneous operation,
has been heretofore attempted, and that tools
for this purpose have been described but I
am not aware that such tools have been satis-
factorily successful for such purposes.

It will, of course, be understood that my
invention is not intended to be limited to
precise details of construction or proportion

* of parts as shown and described. -

15

20

Having thus described my invention and
explained the operation thereof, what I
claim and desire to secure by Letters
Patent is: '

~ 1."A reaming bit having a tail piece ex-

tending below the plane of the cutting edge
and provided with a perforation, the por-

_ tion ‘above the plane of the cutting edge

25
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being imperforate. _
2. In a tool for enlarging a drilled hole, a

‘reamer body having' a wedge shaped por-

tion, reaming bits arranged to be movable
on the faces of the wedge and having tail
pieces. extending below the plane of their
cutting edges, a slot extending through the
wedge parallel with the axis of the reamer
body at right angles to the faces of the
wedge, a cross bar movable in said slot en-
gaging the tail ‘pieces of the reaming bits
and means for moving the cross-bar toward

- the upper end of the wedge:

3. In a tool for enlarging a drilled hole, a
reamer body having a wedge shaped portion
having abutments formed at the upper ends

of the faces of the wedge, reaming bits

arranged to be movable on the faces of the
wedge each having a tail piece extending

- below the plane of its cutting edge, a slot

45
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extending through the wedge parallel with.

the axis of the reamer body at right angles

-to the faces of the wedge, said slot terminat-

ing at its upper end at a distance from said
abutments not less than the distance from
the upper end of a reaming bit to its cutting
edge, a cross bar movable in said slot en-

gaging the tail pieces of the reaming bits,

and means for moving the cross bar toward
the upper end of the slot. -
4. In a tool for enlarging a drilled hole, a

reamer body having a wedge shaped portion -

having abutments formed at the upper ends
of the faces of the wedge, reaming bits ar-

" ranged ‘to be movable on the faces of the

60

wedge each having a tail piece extending

below ‘the plane of its cutting edge, a slot.
~extending through the wedge parallel with |
“the axis of the reamer body at. right angles

- to the faces of the wedge, said slot terminat-
"ing at its upper end at'a distance from said

.65

aputments not less than the distance from

the upper end of a reaming bit to its cutting
edge, a cross bar movable in and fitting said

slot and engaging the tail pieces of the
reaming bits immediately below the cutting
edges so that when the reaming bits are

s

against the abutments, the cross bar will ,

close the slot against entrance of solid ma-

‘terial present in the drilled hole, and means

for moving the cross bar toward the upper
‘end of the slot. : ‘

5. In a tool for enlarging a drilled hole, a.

reamer- body-having a wedge shaped por-
tion, abutments at the upper ends of the
faces of the wedge, reaming bits movable

on the faces of the wedge each having its

portion above its cutting edge imperforate,
a central bore extending substantially to the
lower end of the wedge, a slot extending
through the wedge parallel with the axis of
the reamer body and at right angles to the
faces of the wedge and communicating wrtn
said central bore, said slot terminating at
its upper end at a distance from the upper
end of the wedge not substantially less than
the distance from the upper end of a ream-
ing bit to the plane of its cutting edge, a
spring rod movable in said central bore, a
cross bar carcied by said spring rod, fitting
said slot and extending therethrough into
engagement with the reaming bits below the
plane of their cutting edges, said cross bar
being adapted co close the upper end of the

slot when' the reaming bits are against the

abutments. : .

6. In a tool for enlarging a drilled hole,
a reamer body having a wedge shaped por-
tion, a central bore extending substantially

to the lower end of the wedge, a slot extend-

ing through the wedge parallel with the axis

-of the reamer body and at right angles to

the faces of the wedge communicating with
said central bore and terminating a substan-
tial distance below. the upper end of the
wedge, a spring rod movable in said central
bore, reaming bits movable on the faces of
the wedge, means carried by the spring rod
éxtending through the slot and engaging
the reaming bits, and a collar on the spring
rod fitting said central bore and so located
that when the reaming bits are in their
lowermost position said collar will be be-
low the upper end of the slot.. .

7. Tn a tool for enlarging a drilled hole,
a reamer-body having a wedge shaped por-
tion, a spring case above and integral with'
the reamer body, means for closing the
upper end of the spring case, a central bore
in communication with the interior of the

spring case extending through the reamer

body to substantially the lower end of the
wedge, a slot extending through the wedge
parallel with the axis of the reamer body
and at right angles to the faces of the wedge
terminating at its upper end a substantial
distance below the upper end of the wedge,
a spring rod movable .in said central b_ore

! and extending into the spring case, a spring
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in the spring case acting to draw the spring |
rod upward, reaming bits movable on the

* faces of the wedge, means carried by the

10

15

20

25

30

35

40

50

spring rod engaging the reaming bits, and a
collar carried by the spring rod and fitting
the central bere, the collar being so located
that. when the reaming bits are at their
lowermost position the collar will be below
the upper end of the slot. . :

8. In a tool for enlarging a drilled hole, a
reamer body having longitugdinal recesses
formed in opposite sides thereof the bottoms
of said recesses forming the faces of a
wedge, the lower ends of the recesses
being curved downward and outward
from the lower end of the wedge, guide
ribs on the sides of the recesses paral-
lel with the faces of the wedge and termi-
nating abové the lower end of the wedge,
and reaming bits having side grooves
adapted to engage the guide ribs, said ream-
ing bits being of less length than the dis-
tance between the lower ends of the guide
ribs and the lower end of the Tecesses.

9. In a tool for enlarging a drilled hole,
a reamer body having longitudinal recesses
formed in opposite sides thereof the bottoms
of said recesses forming the faces of a wedge,
the lower ends of the recesses being curved
downward and outward from the lower end
of the wedge, guide ribs on the sides of the
recesses parallel with the faces of the wedge
and terminating above the lower end of the
wedge, reaming- bits having side grooves
adapted to engage the guide ribs, said ream-
ing bits being of less length than the dis-
tance between the lower ends of the guide
ribs and the lower end of the Tecesses, a
slot exténding through the wedge .parailel
with the axis of the reamer body and at
right angles to the faces of the wedge, ex-
tending to the lower end of the wedge, and
grooves formed in the lower ends of the re-
cesses in line with the slot the grooves being
of such depth at their upper ends as to leave
between them a Iknife edge on the axial
line of the reamer body.

10. In a tool for enlarging a drilled hole,
a reamer body having longitudinal recesses
formed in-opposite sides thereof the bottoms

~ of said recesses forming the faces of a-wedge,
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~“through the wedge parallel
5 the reamer body and at right angles to the

the lower ends of the recesses being curved
downward and outward from ‘the lower end
of the wedge, guide ribs on the sides of the
Trecesses parallel with the faces of the wedee
and terminating above the lower end of the
wedge, reaming bits having side grooves
adapted to engage the guide ribs, said ream-
ing bits'being of less length than the distance
between the lower ends of the guide ribs and
the lower end of the recesses, a central bore
extending through the reamer body to the
lower end of the wedge, a slot extending
with the axis of

‘ment with the guide ribs.

‘sides of the recesses
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faces of the wedge, extending to the lower
end of the wedge, a $pring rod movable in
said central bore and having a cross bar ex-
tending through the slot mto engagement
with the reaming bits and having its lower
end terminating ‘in a catting edge parallel
with the faces of the wedge, and grooves
formed in the lower ends of the recesses, in
line with the slot, the grooves being of such
depth at their upper ends as to leave be-
tween them a knife edge on the axial line

edge of the spring rod. _
11. In a tool for enlarging a drilled hole,
a reamer body having in opposite sides
longitudinal recesses to receive reaming bits,
the bottoms of said recesses forming the
faces of a wedge on which said. reaming bits
are arranged to be.movable, guide ribs on
the side walls of the recesses extending from
the upper ends of the recesses to a point
above the apex of the wedge, a longitudinal
slot extending-through the wedge terminat-
ing at the apex of the wedge, a cross bar
movable in said slot, reaming bits movable
on the faces of the wedge having openings
below the plane of their cutting edges for
engaging the cross bar and provided with
grooves for engaging the guide ribs, the
length of the reaming bits or slips being
such that when the cross bar is at the lower
end of the slot the grooves will be in engage-
12. In a tool for enlarging a drilled hole,
a reamer body having in opposite sides longi-
tudinal recesses to receive reaming bits the
bottoms of said recesses forming the faces
of a wedge, reaming bits arranged to be mov-
able on the faces of said wedge and provided
with extensions below their cutting edges, a
longitudinal slot extending through™ the
wedge-and terminating at its upper end at
a distance below the.upper end of the wedge
corresponding to the length of the reaming
bits above their cutting edges, whereby the
upper portion of the wedge is left free from
openings, and means movable in the slot en-
gaging the extensions on the reaming bits.
13. In a tool for enlarging a drilled hole,
a reamer body having in oppesite sides longi-
tudinal recesses, the bottoms of the recesses
forming the faces of ‘a.wedge, abutments
formed atthe upper end of the Wedg:l{e having
faces arranged at an oblique angle to the
axial line of the reamer body, guide ribs on the
parallel with the faces
of the wedge extending up' to' and formed
integral with the abutments, reaming bits
movable on the faces of the wedge having
grooves for engaging the guide ribs and

having their upper ends adapted to contact

with .and bear against the abutments, and
means for moving the reaming bits into con-
tact with the abutments. - ,

" 14. In a tool for drilling a hole and si-
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multaneously enlarging the drilled Thole, a
reamer body having a wedge shaped portion,

reaming bits arranged to be movable on the’

faces of the wedge and having tail pieces.

“extending below the plane of their cutting

edges, a slot extending through the wedge

~ parallel with the axis of the reamer body at

right angles to- the faces of the wedge, a

" cross bar movable in said slot engaging the

10

15

tail pieces of the reaming bits, means for.
moving the cross bar toward the upper end
of the wedge, and a bit formed integrally

with and extending below the reamer body
‘the upper end of the bit forming an abut-

ment at the lower end of the wedge.

15. In a tool for drilling a hole and si-
multaneously enlarging the drilled hole, a
reamer body having a wedge shape portion
having abutments formed at the upper ends

_of the faces of the wedge, reaming bits ar-

ranged to be movable on the faces of the
wedge each having a tail piece extending
below the plane of its cutting .edge, a slot

extending through the wedge parallel with

' ‘the axis of the reamer body at right angles

. to the faces of the wedge, said slot termi-
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nating at its upper end at a distance from

said abutments not less than the distance

from the upper end of a reaming bit to its

cutting edge, a cross bar movable i said

slot"engaging the tail pieces of the reaming
bits, means for moving the cross bar toward
the upper end of the slot, and a bit .formed
integral with: and ‘extending ' below " the
reamer body the upper end of the bit form-

ing an abutment at the lower end of the

wedge. = - o .
16. In a tool for drilling a hole and si-
multaneously enlarging the drilled hole, a
reamer body having a wedge shaped por-
tion having abutments formed at the upper

ends of the faces of the wedge, reaming bits '

arranged to be movable on the faces of the
wedge each .having a tail - piece extending
below the plane of its cutting edge, a slot
extending through the wedge parallel with
the axis of the reamer body at right angles
to the faces of the wedge, said slot terminat-
ing at its upper end at a distance from said
abutments not less than the distance from
the upper end of a reaming bit to its cuttin

edge, a cross bar movable in and fitting sai

slot and engaging the tail piecesof the ream-

ing bits immediately below the cutting edges’
so that when the reaming bits or slips are

against the abutments, the cross bar will
close the slot against entrance of solid ma-
terial present in the drilled hole, means for
moving the cross bar toward the upper end

of the slot, and a bit formed integral with"

and extending below the reamer body the
upper end of the bit forming an abutment
at the lower end of the wedge. \

" 17. In a tool for drilling a hole. and si-

.mul\taneously enlarging the drilled hole, a

7

reamer body having a wedge shaped por-
tion, a central bore extending substantially
to the lower end of the wedge, a slot extend-
ing through the wedge parallel with the
axis of the reamer body at right angles to
the faces of the wedge and communicating
with said central bore, a spring rod movable

in said central bore, reaming bits movable -

on the faces of the wedge; means carried by
the spring rod extending through, the slot

70

75

and engaging the reaming bits, a collar on-

the spring rod fitting said central bore, and

a bit formed integral with and extending be- :
Jow the reamer body the upper end of the bit -

forming an abutment at the lower end of the
wedge., o C
18. In a tool for drilling a hole and simul-

taneously enlarging the drilled hole, a-

reamer body -having longitudinal recesses
formed in opposite sides thereof the bottoms

of said recesses' forming the faces of a-

wedge, the lower ends of the recesses being
curved downward and outward from the
lower end of the wedge, guide ribs on the
sides of the recesses parallel with the faces
of the wedge and terminating above the
lower end of the wedge, reaming bits hav-

'ing -side grooves ‘adapted to .engage the
- guide ribs, said reaming bits being of less

length than the distance between the Jower
ends of the guide ribs and the lower end of
the recesses,.and a bit-integral with and ex-
tending downward from the reamer body,
the head of the bit forming the lower end of
the recesses. o R

19. In a tool for drilling a hole and simul-

taneously. enlarging the drilled hole, a

reamer body having longitudinal recesses
formed in opposite sides thereof the bot-
toms of said recesses forming the faces of a
wedge, the lower ends of the recesses being
curved downward and outward from the
lower end of the wedge, guide ribs on the
sides ‘of the recesses parallel with the faces
of the wedge and terminating above the
Tower end of the wedge, reaming bits having
side grooves adapte
ribs, said reaming bits being of less length

-than the distance between the lower ends’of

the guide ribs and the lower end of the re-
cesses, a slot extending through the wedge

parallel with the axis of the reamer body.

and at right angles to the faces of the
wedge, extending to the lower end of the
wedge, grooves formed in the lower ends
of the Fecesses in' line: with the slot the
grooves being of such depth at their upper

ends as to leave between them a knife edge.

on the axial line of the reamer body, and a
bit inteégral with and extending downward
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from the reamer body, the head of the bit -

forming the lower end of the recesses.

20. In a tool for drilling a hole and simul-
taneously enlarging the drilled hole, a

reamer body having longitudinal recesses
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formed in- opposite sides thereof the bot-
toms of said recesses forming the faces of a
wedge, the lower ends of the recesses being
curved downward and outward from the
lower end of the wedge, guide ribs on the
sides of the recesses parallel with the faces
of the wedge and ferminating above the

lower end of the wedge, réaming bits having

side grooves adapted to engage the guide

ribs, said reaming bits being of less length |
than the distancebetween the lower ends of

the guide ribs and the-lower end of the re-
cesses, a central bore extending through the
reamer body to the lower end of the wedge,
a slot extending through the wedge paraliel
with the axis of the reamer body and at

. right angles to the faces of the wedge, ex-
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tending to the lower end of the wedge, a
spring rod movable in said central bore and

having a cross bar extending through the

slot into engagement with the reaming bits
and having its lower end terminating in a
cutting edge parallel with the faces of the
wedge, grooves formed in the lower ends of
the recesses, in line with the slot, the grooves
being of such depth at-their upper ends as
to leave between them a knife edge on the
axial line of the reamer body in line with
the cutting edge of ‘the spring rod, and a
bit integral with and extending downward
from the reamer body, the head of the bit
forming the lower end of the recesses.

978,098

21. In a tool for drilling a hole and simul-
taneously enlarging the drilled hole,. a
reamer body having in opposite sides longi-
tudinal recesses to receive reaming bits, the
bottoms of said recesses forming the faces
of a wedge on which said reaming bits are
arranged to be movable, guide ribs on the
side walls of the recesses ‘extending from
the upper ends of the recesses to a point
above the apex of the wedge and terminat-
ing at a distance from the Iower ends of the

recesses, a longitudinal slot extending -

through the wedge terminating at the apex
of the wedge, a cross bar moévable in said
slot, reaming bits movable on the faces of
the wedge having openings below the plane
of their cutting edges for engaging the cross
bar and provided with grooves for engag-
ing the guide ribs, the length of the reaming
bits being such that when the cross bar is
at the lower end of the slot the grooves will
be in engagement with the guide ribs, and a
bit integral with and extending below said
reamer body, the upper end of the bit serv-
ing to close the lower ends of the recesses.
This specification signed and witnessed
this 17th day of September A. D. 1909.

JOHN C. SWAN.

In the presence of— .
A. M. Parxixs,
A. P. GreELEY.
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