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- proved drill in its operative position in a well.
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To all whom it may concern:

Be it known that I, HERMAN BDN\:ER%CHI‘IDT a
citizen of the United States residing. at Anaheim, in
the county of Orange and State of California, have in-
vented new and useful Improvements in Hydraulic
Drills and Reamers, of whizh the following is 2 specifi-
cation. : .

My invention relates to drilling or reaming too's for
oil or other wells and an object thereof is to provide a
tool that may be used with a rotary drilling rig.

A further object is to construct a tool that can be
locked within the casing and camried thereby and
which may be readily put in or withdrawn therefrom.

I accomplish thesg objects by means of the device
described hercin and illustrated in the accoinpanying

" drawings forming a part of this specification in which:—

TFigure 1.—1is a central vertical section of my im-
Fig..
2.——isa plan view of the shiank. Iig. 3.—is a section
taken on line 3—3 of Fig. 1 looking-in the direction in-
dicated by the arrows. = Fig. 4.— is a section taken on

line 4—4 of Fig. 1 looking in the direction of the ar-

rows. Fig. 5.— is a.section taken on line 5—5 of Fig.
1 looking in the direction.indicated by the arrows.
Fig. 6.—1is a sectional perspective view of the casing
extension shoe:
portion of the casing extension shoe. Fig. 8—is-a
bottom cdge view of the cutters in their closed posi-
tion.
of temporarily holding the cutting bits in their closed
or inoperative position, previous to inserting the tool
within the casing.

Referring to thie drawings 10 is the shank of the tool
into the threaded socket 11 of which is screwed the
mandrel 12. This mandrel is preferably .cylindrical

in form and has a central and preferably cylindrical

opening 13 which extends downwardly and is en-

- larged a portion of the way to form a shoulder 14 for the
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coiled spring 15 to bear against. This spring is for the
purpode of supporting a slip rod 16 and is'threaded on
its upper end to receive a nut 17 against which the
outer end of the spring bears. Near the lower end of

the rod 16'is a key 18 which projects on either side and .

at right angles thereto and engages slots 19 in cutting
bits 20, by means of which the cutting bits are drawn
upwardly into their cutting position as shown in Fig.
1 of the drawings. These cutting bits are preferably
flat in cross section, the cutting edges 21 being prefer-
ably chisel-shaped and are designed to operate in op-
positely disposed tapered slots 22 which extend down-
wardly from beginning .approximately from a point
22/ to the bottom of the mandrel. The cutting bits 20

_when in their operative position are prevented from

becoming disengaged from the mandrel 12 and the key

18 by the lower portion of the extension shoe 25. The

upper portion of the slots 22-are preferably dove-tailed

Fig. 7— is a perspective view of a .

Fig. 9—is a cross section illustrating-the method

| as at 23 for the reception of the tapered tongued lock:
These wedges - are for the purpose of

ing wedges 24.
locking the tool to an extension shoe 25, which has on
its inner sides oppositely disposed cam gropves 26 in
which the wedges operate to lock the tool te the cas-
ing. The extension. shoe 25 is internally threaded at
its outer end for the reception of the lower threaded
end of the casing 27.  The slots 22 act as guides to the
cutting bits 20 which when drawn upwardly force

" therft into their cutting or drilling position. -

The upper portion of the shank of the tool and the
mandrel are provided with oppositely disposed grooves
28 which in this instance are shown as segmental, by
means of which the water may bé introduced into the
bottom of the well to frec it of the detritus' which is
forced upwardly between the outside of the casing and
the well.

The operation of the device is as follows When it is
desired. to begin the operation of drilling the cutting
bits are pulled downwardly by means of hooks placed
inthe holes 29 which are located in the lower part of
the bits until the diameter of the bits equals the inside
diameter of the casing. A pin 30 is then inserted in
the aperture 31 of the mandrel 12, passing through the
aperture 317 in the slip rod 16, thus holding the bits 20
in a closed position until they have been inserted ‘in
the casing 27. The tmpeled wedges 22 that work
upwardly and downwardly in the tapered grooves in
the mandrel rest on top of the cutting bits and follow
them downwardly until the outside faces are flush
“with the sides of the mandrel. The tool is then low-
eréd into the casing and the pin 30 which was inserted
in the apertures 31 and 31 of the slip-rod and mandrel
is then withdrawn so that the cutting bits will assume
their cutting or drilling position. The tool is then
loweréd further into the casing until the tapered
wedges 24 rest in the grooves 26 in the extension shoe.
The casing is then rotated in the direction of the ar-
row in Fig. 6, the tapered locking wedges wedging in

the grooves in'the extension shoe and locking it firmly .

‘thereto. When it is desired for any purpose to with-
_draw the tool from the well, the casing is rotated
slightly in the direction opposite to its operative or
cutting direction so as to loosen the wedges in the
groove. The tool then being drawn upwardly com-
presses the spring 15 and the tapered wedges move in-
wardly with the cutting bits until the bits and wedges
are flush with the sides of the mandrel. - The tool can
then be withdrawn the rest of the distance in a com-
'paratwely easy manner.

Havmo described my 1nvent10n what T clalm as new

‘and desire to secure by Letters Patent is:—

-1. A .drilling-tool comprising a hollow extension shoe
having a plurality of cam grooves'on the inner face there-
of ; a hollow mandrel having longitudinal tapered grooves

in the lower end thereof for the reception of the cutting.
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bits; cutting bi"ts glidingly mounted in gaid last gl'OGVes;

‘" and means secured to the mandrel adapted to enter the

10

- drel adapted to enter the grooves in the shoe whereby the.

15

_‘grooves in’ the shoe whereby the. mandrel may be locked

within the extension shoe. .
2. A drilling tool comprislng a hollow extension shoe

" having a plurality of cam grooves on the’ inner fgce theve-

of; a hollow mandrel having longitudinal tapered grooves
in the lower end theréof for the teeeption of the cutting

Dbits; cutting bits slidingly mounted in said last grooves;
‘means secured within said mandrel to control the move-

ment of the cutting bits; and means secured’ to the man-

mandrel may be loeked within the extension shoe.
3. A drilling tool' compl‘isiug 2 hollow extension' shoe
having a plurality .of inclined cam grooves on the mner

Tace thercof ; a hollow mandrel -having longitudinal ta- .
_pered grooves in’ the Jower. end thereof for the reception’

of the. cutting bits; cutting bits qlidmgly mounted in said

" last grooves; spring-controlled means secured within said

20 )

mandrel adapted’ to control thé movement of the cutting.

bits; ; and means. gecured to the mandrel adapted to enter
the grooves of the extension shoe, whereby. the mandrel

. may be locked within the extension shoe.

25

4. A drilling tool comprising a hollow extension shoe
having a plurality of inclined cam grooves on the inner
face thereof; a hollow mandrel having longxtudinally ta-

882,381

: .pered grooves in the lower end thereof ; cutting bits sHd-

ingly .mounted in said last grooves; locking means slid-

dngly secured in the upper end of. said longitudmai grooves -

and adapted to enter the cam grooves of the extension
shoe whereby the mandrel may be locked withijn the shoe;
and spring contfolled ‘means secured within said mandrel

adapted to gontrol the movement of the cuttmg bitg and<
" locking means. :

5. A dxill!ng tool compxlsing a hollow extension shoe

-‘hnving ‘a plurality of inclined cam grooves on the inner
face thereof; a hollow mandrel havlnv oppositely disposed

longitudinally tapered grooves in the lower end thereof;
cutting bits slidingly mounted in sald last grooves; lock-
ing means slidingly secured ‘in the upper end of said longi-

tudinael grooves and adapted to enter the cam grooves ‘of -

the extension 'slioe- whereby tiie mandrel may be locked
within the shoe;
within said mandlel adapted to control the movement -of
the cutting bits and locking means:

L, In witness that T clalm the foregoing I have hereunto
suchribed my rname this 28th day of May, 1906

3 HL‘RMAN BENN‘ERSCHEIDT

Witnesses. :
EDMUND. A. SI‘RAUSI«Y
G. H. HARPHAM.

and sprlng contlolled means secured
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