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

‘Be it known that I, HERMAN BDN‘Q’ERSCH]‘IDT a

citizen of the United States residing at Anaheim, im |

the county of Orange and State of California, have in-
vented new and useful Improvements in Hydraulic
Drills and Reamers, of which the following is 2 Spec ifi-
catlon. " |

My invention relates to drilling or reaming too’s for
o1l or other wells and an object thereof is to pmwdo 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 carried théreby and

which may be readily put in or withdrawn therefrom.
1 *‘w{umphqh thesg objeets by means of the (L@Vl( &
described herein and illustrated in the ‘L{‘mmpanymn*

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

Figure 1.-—1s a central vertical section of my im-

2. 1iga plan view of the shank. Tig. 3.—is a section
taken on line 3—3 of Fig. 1 looking-in the direction in-
dicated l:ry the arrows. Tig. 4.— is a section taken on

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

rows. ITig. 5.—isa.section taken on line 5—5 of Fig.
I looking in the direttion.indicated by the arrows.
Fig. 6.—1is a sectional perspective view of the casing
extension shoe:
portian of the casing extension shoe. Fig. 8—1is a
bottom cdge view of the cutters in their closed posi-

or inoperative position, previous to inserting the tool
wlthin the casing. -

Referring to the drawings 10 is the shank of the tool
into the threaded socket 11 of which is screwed the
mandrel 12. This mandrel 1s preferably -cylindrical

In form and has a central and preferably cylindrical
opening 13 which extends downwardly and is en-

- larged & portion of the way to form a shoulder 14 for the
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~coiled spring 15 to bear against.
purpose of supporting 2 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

D9

22/ to the bottom of the mandrel.
~when in their operative position are prevented from

The cutting bits 20

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

'I'I

g

Fig. 77— 1s a perspective view of &

Fig. 9—1s a cross section illustrating-the method
of temporarily holding the cutting bits in their closed

This spring is for the

‘with the sides of the mandrel.

as at 23 for the l'em-_eption of the tapered tongued lock:
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 thr caded: 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 Whl(’h Whon drawn upwardly force
ther?t into their cuttmg 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 insfance are shown as segmental, by
means of which the water may be introduced into the

Dbottom of the well to frec it of the detritus which is

forced upwardly befwu,n t]m outside of the casing and
the well.

The operation of the device is as follows: When 1t 18
desired o begin the operation of drilling the cutting

bits are pulled downwardly by means of hooks placed

in the 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

These wedges are for the purpose of
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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 tﬂ,peled 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
The tool 18 then low-
ered into the casing and the pin 30 whicly was inserted
in the apertures 31 and 317 of the slip-rod and mandrel
is then withdrawn so that the cutting bits will assume
their cutting or drilling position The tool 1s then
loweréd further into the casing until the tapered
wedges 24 rest 1n 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 1t firmly .

thereto. When it is desired for any purpose to with-

draw the tool from the well, the casing is rotated

slightly 1n 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 dlstance in a com-
*paratwely easy manner. |

:-Iamncr described my invention what I claim as new

‘and desire to secure by Letters Patent is:—

1. A idlllllng‘*t(}{)l comprising &_h(}llow extensibn shoe
having a plurality of cam grooves'on the inner face there-
of ; a hollow mandrel having longitudinal tapered grooves

in the lower en{_i thereof for the reception of the cutting.
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b.its', cutting bi"ts shﬂlngl}i mounted in said lﬁﬂt gi*oﬁfea'

| L and means secured to the mandrel adapted to enter ithe

10
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grooves in-the shoe Whereby the, mandrel may be lﬁnked

withm the extension shoe.. - v

2. A drilling tool comprising a h@llﬂw extensien shoe -

havmg a plurality of cam grooves on the inner fgce there-
of ; a hollow mqndrel having longitudinal tapered grooves

in the lower end theréof for the reception of the cutting
+ bits; cutting bits slidingly mounted in said last grooyes ;
means secured within said mandrel to' control the move-
ment of the cutting bits; and means secured to the man-
- drel adapted to enter the grooves in the shoe' whele‘by the.

mandrel may be loeked within the extensmn shoe,

3. A drilling tool compvising a hallnw extensicm' shoe

having & piurality of ineclined ¢am grooves on the mner

face thereof ;- Q. hollow mandrel ‘having Iﬂngitudinal ta: .
. pered gmoves in’ the Iower. end thereof for -the reception

of the. cutting bits ; cutting bits slidingly mounted in said
" last grooves; spring-controlled means secured within sald
mandrel ﬂdapted to control the movement of the cutting
Dits ; » and means. gecured to the mandrel &dﬁpted to enter

,' -the erooves of the extension shoe, whereby. the mandrel
* . may be IGCI{Eﬂ within the extension sh(w

95

4. A drilling tool comprising a hollaw extension shoe'

having a plurality of inclined cam grooves on’ the inner

- face thexeof a hollaw mandrel having longrtudinally ta- |

: cutting bits slidingly mounted in said last grooves;
ing means slidingly gecured In the upper end of said 101;.,,1-'
‘tudinal grooves and &dﬂpted to enter the cam grooves of -
the extension 'slibe- whereby tlie mandrel may be locked
and sprlng controlled means securedg B
‘within said- mandml adapted to ccsntrol the mﬂvement {:af’ o
“the cutting bits and locking means.: SR -

Lo In- witness that 1 claim. the feregmng 1 have hereunt{}'

%@233%&; -

.pered gmwes in the Iﬂwer enﬂ thereof cutting hits glid-
ingly mounted in said last gmweb
~ingly gecured in the upper end of. said lt}ngitudmal grooves -
‘and agdapted to enter the cam grooves of fhe extension
shoe whereby the mandrel may be locked within the shoe;
“and .spring cun‘irolled means secmed within said mandrel
adapted to control the mwement of the cuttmg bits and1
" locking means. - *

locking means slid-

5. A. dlilllng tonl compiising a h@llow ‘extension shoe

-‘_hﬂving a- plurality of inclined cam glowes on the inner
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face thereof; a hollow mandrel having oppositely dmpﬂsed'.'

longitudinally tapered grooves in the lower end thereof;

within the shoe ;

suchribed m}f ranie thisf 281:]:1 ﬁay 0f MHF, 1906

e HDRMAN BDNNDRSCHEIDT
Witnesses. ol o |
EpMUND A. S’I‘RAIJSE’

RS I, HARPH&M s
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