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Inppoveme derreamers, of'avhich

the following 1s a specification.

anf ginde simple, .compact. and

strong d

regper

3 oL 1] con ; J
esign which will withstand the ex-
tremebyirounh sugape to which this class ‘of
tools is subjected. ' P
In the accompanying; drawings, forming

a part of this specification :—Figure 1,—Is
a longitudinal section showing the under-
reamet in its expanded state. Fig. 2,—is an
elevation showing the under-reamer in ifs
contracted state. Fig. 8,—is a detail longi-
tundinal section showing the application of
the wedge for holding the cutters in. their
contracted position. Iig. 4,—is a detail per-
spective view of one of the eutters. Fig. 5,—
is a cross-section taken on ling 5—5 of Fig.
1.
of Fig. 1. : i

In the drawings 10 designates a mandrel
provided with the usual screw threaded con-
necting pin 11 on its upper end and with flat-
tened portions for the engagement of tools
therewith in the usual manner. The mandrel
is provided with a central longitudinal bore
12" in which the cutter operating spring is
mounted. At its lower end the nmndre% is

Fig. 6,—is a section taken on line 6—6

T b Do il
| pin_ 19 alloys the rem:

H

provided with two downwardly extending

arms 13, one on each side, a space 14 being

~left between the two arms for the reception

of the upper ends of cutters 15. The end of
the mandrel is provided with two inwardly
and upwardly inclined faces 16, these faces
heing symmetrically arranged in the man-
drel and meeting at the center. Correspond-
ing inclined faces 17 on the upper ends of
cutters 15 bear against faces 16 and lie flatly
against them when the cutters are in their
expanded position as shown in Fig. 1. Each
of the cutters is provided with encircling
lugs or straps 18 which encircle a pin 19, the
cutters being thus pivotally held together
at approximately the middle part of their

inner edges. Pin 19 is longer than the width-

of the upper part of the cutters as shown in
Fig. 6, the extending ends of the pin pro-
jecting into vertical grooves 20 cut on the
ininer faces of arms 18 and being guided
therein. An aperture 21 cut in one of the
arms and of slightly larger diameter than

|

o1. Theygobjeetsof this-inyention is to provide:

PATENT OFFICE.

_nsertion, of A small pin to-

19 through an aperture 22 cut 1
Jarmy, 13, "Pin 19 pagses througl
“the lower .end._of-cufter operaf
the ‘rod .passing .apwardly. into,
the mandrel. A flattened portien 25 is, pr
vided on rod 2% passing between'a. pair o
pins 26 set in the mandrel and.adapted there
by to keep rod 24 from tyrning out of.ifs cor;

pins 25 and a coiled spring 28 sy

rrounding,

justable nut 29 on the upper end of rod 24.
A cylindrical lock nut 30 1s provided directly
above nut 29 and is made of sufficient length
to always cover the upper end of rod 24 and
protect it from injury. Slots 81 are cut in
opposite sides of the mandrel at-the upper

dotted lines in Kig. 3, may be inserted to
force rod 24 downwardly and allow the cut-
ters to contract.

The configuration of one of the cutters is
.illustrated 1n Fig. 4, the other cutter being
similar. It will be noted that the upper
part of the cutters is narrower than the
lower in the direction of pin 19, this narrow
upper part working in space 14 between the
two downwardly depending arms 13. When
the cutters are in their expanded position
their inner faces 33 are brought solidly into
contact with each other as indicated in Fig.
1, this solid contact and the pivotal connec-
tion of both cutters with pin 19 preventing
the cutters from being expanded farther at
their lower ends by any shock or strain. The
slope of faces 16 and the strength of spring
98 are relatively designed so as to prevent
the lower ends of the cutters from being
contracted by the upward and inward pres-
sure to which they are subjected during the
operation of drilling. ' '

The upper parts of the widened lower or
cutting ends of the cutters are provided with
shoulders 34 arranged angularly with rela-
tion to each other and which bear upwardly
and inwardly respectively against corre-
sponding shoulders 35 formed on the lower
ends of downwardly depending arms 13.
The parts ave so proportioned that faces 33
are bearing firmly against each other at the
same time that faces 17 ave bearing against

faces 16 and shoulders 34 are pressing up-

‘push against pin
the, other.

al B v
boré 12.in

rect position whien' the cuftérs are removed -
from it lower end. Al .collar 27 rests upon .-

rod 24 rests ypon the collar, the upper Bild ot

end of hore 12 so that a-wedge 23, shown in-

the spring bearing upwardly against an ad-" -
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. -Thus an’ extremely
" the stresses due to the
be

' -wardly along surfaces 16, This action takes
o pla

@

‘wardly and inwardly against shoulders 35.
formed which is stren
From a comparison of Figs. 1 and 2 it will
seen - that the cutters move bodily up-
wardly ‘while their upper ends move in-

ce whenever tlie cutters emerge from the

lower end of the scasing. -When the under- .
< reamer -is drawn.,fu’pwardly' Into the casing

¢ - the cutters are pressed. downwardly and in-

wardly by the engagement of the lower end

- . of the casing with shoulders 36 on the cutters

15

20

and they are thereby forced into the position
shown in Fig. 2. As soon as the upper end
of the mandrel

their contracted. position wedge 32 may be
inserted .in slots 81 and cutter operating rod

" 24 held in its lower: position or the wedge

. -may be driven into the mandrel to force the |
- operating rod 24 downwardly after the un-

‘strong. ‘construction is-.

emerges from the top of the |-
. casing-and ' while the cutters are still held in
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_der-reamer has been. taken .entirely from the
_casing. - '

thened -against all of |
rilling operations. - |

Having described my invention, what I
claim as new and desire to sccure by Let-
ters Patent is:— '

In an under-reamer, a hollow mandrel, a
spring-elevated rod motnted in the mandrel,
a transverse pivot-pin secured to the lower

-end of the rod, guide-grooves being 1p'ro_vided.

in the opposite sides o .said mandrel for said
transverse pin, with apertures: 21 and 922
opening therefrom respectively, aperture 21
being of larger diameter and aperture 22 of
smaller diameter than said transverse pin,
and a plurality of cutters pivoted on the
transverse pin. -~ * -~ ,
In witness that I claiin the foregoing I
have hereunto subscribed my name this 3rd
day of August, 1908. =~ '
C ~ J.W. BRACKNEY.
Witnesses: '
Jaues T. Barkerew,
OrLLie Paryer.
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