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UNITED STATES PATENT OFFICE.

ROBERT S. FUTHEY.,

OF LOS ANGELES,
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UNDERREAMER.

SPECIFICATION forming part of Letters Patent No. 793,289, dated June 27, 1905.
Application filed February 89,1905, Serial No 244,338,

To «ll wlom 76 mualy conceri:

Be it known that 1, Roserr S. Furney, a
citizen of the United States, residing at lLios
Angeles, 1n the county of Lios Angeles, State
of California, have invented certaln new and
useful Improvements 1n Underreamers, of
which the tollowing 1s a specification.

This invention relates to underreamers for
underreaming undercasing in o1l and Artesian
wells, and has for 1ts objecet the provision of
a cevice which shall be simple, extremely
durable, and at the
same time positive and eflicient in operation.

The Invention consists in constructions and
combinations of parts hereinatter deseribed,
and particularly pomnted out in the clauns,
which will be more readily understood by
reference to the accompanying drawings, 1n
which—

Figure 1 1s a front elevation of an under-
reamer embodying my invention, a portion
thereot being shown 1in section and 1illustrat-
ing means which I provide and employ for
holding the spring-actuated rod 1n position to
permit ot disengagement of the bits and the
remwal thereot from the mandrel. Fig. 21s

a longitudinal sectional view of an under-
reamer 1n operative position, the underreamer
being shown protr uding from the bottom of
the well - casineg. Fig. 3 18 a similar view
showing the umleneamet within the well-
casing {md the Dits 1n their contracted or col-
lapsed position.  Fig.
view on the line X X of Fie.
means for attaching the bit- Iotmnmﬂ g or
sleeve to the spring-operating rod. I‘w. D 18
a bottom view from Fie. 3, Shomnﬂ the COMN-
tacting of the bits with the well-casing.

As %hou n in the drawings, 2 represents the
mandrel proper, and 3 the ““sub,” adapted to
engage therewith. The mandrel 2 1s pro-

vided with a central bore 4, preferably hav-
ing two diameters prov 1dmh_ a c%hou]del to-

ward the lower end of the bore 4.

6 represents a rod shdable in the bore 4 and
nrovided with a saitable head 7. About the
nppm‘ Ond or ﬂ-:h‘ml{ of the rod 6 1s a coiled
* which bears or is
head 7 and the lower

hou]dew l .:L:t_}; ainst tl

4 18 a cross-sectional
1, showiny

| surface of the well-

1n the cut-away portions 16 of the bits.

end resting on the shoulder 5. It i1s thus
seen that the rod 6 is normally held 1n its up-
per or raised position.

rl‘l .. ; '11'\1 O e 1y _r' ] ] r'tl ‘ l TOY OV -

I'he mandrel 2 1s provided with a lower ex
tension 9, having a straight eylindrical face
10 and a conical surface 11, downwardly
tapered. At the extreme end of the conical

or tapered surface 11 the surface of the ex-

tension 9 1s extended in the eylindrical form,
as shown at 12. The central bore
through this extension 9, and the extension
9 1s provided at opposite sides with elongated

slots 13, through which a pin or key 14, ex-
tending throueh the lower portion of the rod

0, operates.

15 15 represent the bits or slips, preferably
having a cross-sectional form, as shown, and
provided with cut-away portions 16, provid-
Ing portions 17, adapted to abut against the

shoulders 18, tformed at the top of the exten-

sion 9 of the mandrel, and with shoulders 19
at the upper end of the cut-away portion 16
and with shoulders 20 at the lower end of said
cut-away portions 16, the shoulders 20 being
extencded outwardly to form projections or
Hanges 21, adapted to abut against the inner
casing when the under-
reainer 1s drawn up in the sawd well-casing to
hold the bits in their contracted or collapsed
position. The lower ends of the bits 15 are
semicircular in cross-section.

22 represents the bit-retaining ring or sleeve,
which fits between the shoulders 19 ;md 20 .[md
The
pin or key 14 is tixed in the opposite sides of
this ring or sleeve 22 in the usual or any pre-
tferred manner. It 1s thus seen that the piv-
oting of the bits on the rod 6 1s hy means of
the pin 14 and the retaininge ring orsleeve 29,
the bits being, in effeet, tlltmgl_\ mounted on
the rod 6.

The inner taces of the bits 15 correspond to
the outer surtaces ot the eylindrical portion
10 and tapering portion 11 of the extension 9
of the mandrel, the 1inner surface of the bits
being preferably provided with notches 23,
into which the end of the eylindrmeal portion
of the extension 9 of the mandrel 1s adapted
to fit when the bits are 1n collapsed position,

4. extendsn
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‘member 24 is of course removed.

&

Kig. 3.
the notches or sockets 23 the strain or ten-
sion of the spring 8 is substantially removed
from the frictional contact between the flanges
or projections 21 of the bits and the Inner sur-
faces of the well-casing, thus minimizing the
friction therebetween. | |

When it is desired to remove the bits 15—

as, for instance, for sharpening the same—I
nrovide a sleeve 24, having a rod 25 thread-
ed at its inner end and adapted to screw 1n a
threaded socket in the end of the rod 6. This
sleeve 24 is provided with a shoulder 26 at the
inner end of the rod 25, the shoulder 26 being

adapted to bear against the end of the cylin-

drical portion 12 of the extension 9 of the
mandrel. By screwing the shank 25 in the
socket of the rod 6, the rod 6 is held in posi-
tion to permit the withdraswal of the key or
pin 14 from the retaining ring or sleeve 22 and
permitting the withdrawal of the sleeve and
bits from the extension 9 of the mandrel.

When the underreamer is to be used, the
In the col-
lapsed position of the bits the projections or
flanges 21 of the bits contact with theinner sur-
face of the well-casing, drawing the bits and
retaining ring or sleeve 22 down, thereby car-
rying the rod 6 therewith, and when the bits
reach the position of Fig. 3 the end of the ex-
tension 9 is permitted to engage in the notches
or sockets 23 of the bits, thereby tending to
sustain the tension of the spring 8 on the bits
and relieving excessive friction from the 1in-
ner surface of the casing.

As shown in the drawings, the collapsing
or tilting of the reaming-bits 15 is doubly in-
sured, the projections or shoulders 21 being
adapted to contact with the interior of the
casing to cause the reaming-bits to tilt when
the reamer is drawn in the casing, and, as
shown, the outer ends or edges of the bits,
Fig. 5, are of such shape and length that they
will contact with the interior of the casing.
It is obvious that either one of these features
may be relied upon for causing the tilting of
the bits, and if theshoulders21 are provided on
the bits the edges of the bits may be cut away,
so as not to contact with the inner surface of
the casing.

Having thus described my invention, what
I claim as new, and desire to secure by Lietters
Patent, is—

1. An underreamer comprising in combina-
tion a hollow mandrel, a spring-actuated rod
slidably mounted therein, said mandrel pro-
vided with a tapering end portion, reaming-
bits adapted to slide on said tapering portion
and a ring or sleeve operatively connected with
said rod and supporting said bits.

9. An underreamer comprising in combina-
tion a hollow mandrel, a spring-actuated rod
therein, said mandrel provided with a taper-

793,289

By thus providing the bits 15 with | of each corresponding to the tapering ends of

said mandrel, and a retaining sleeve or ring
about said bits, said ring or sleeve operatively
connected with said spring-actuated rodl.

3. An underreamer comprising in combina-
tion. a hollow mandrel provided with a taper-

ing, slotted lower end, a spring-actuated rod
slidable in said mandrel, a retaining sleeve or

ring, a key or pin connecting sald sleeve or
ring with said spring-actuated rod, said key
or pin operating in the slots of said slotted
portion of the mandrel, and reaming-bits re-
movably connected with said mandrel by said
retaining ring or sleeve.

4. An underreamer comprising in combina-
tion a hollow mandrel provided with a hollow

extension having a cylindrical portion of less

diameter than the body of the mandrel, a ta-
pering portion, reaming - bits having inner
faces corresponding to the shape of said ex-
tension, said bits provided on their outer
faces with cut-away portions, a spring-actu-
ated rod slidably mounted in said mandrel, a
retaining ring or sleeve mounted in said cut-
away portion, and means connecting said
sleeve with said spring-actuated rod.

5. Anunderreamer comprising in combina- -
tion a hollow mandrel provided with a hollow,

slotted extension having a cylindrical portion
of less diameter than the diameter of the body
of the mandrel proper and having a tapering
hollow slotted end, reaming-bits having 1nner
faces corresponding to the outer surfaces of
said extension and having cut-away portions
in their outer surfaces, a spring-actuated rod
slidably mounted in said mandrel, a retaining
ring or sleeve mounted in said cut-away por-
tion and a pin or key connecting sald sleeve
with said spring-actuated rod and operating
in the slots of said extension.

6. Anunderreamer comprising in combina-
tion a hollow mandrel having an extension
having a cylindrical portion of less diameter
than the diameter of the mandrel and having
a tapering portion and having a cylindrical
portion forming an extension on the tapering
portion, a spring-actuated rod slidably mount-
ed in said mandrel, reaming-bits having inner
faces corresponding to the surfaces of said
extension and provided with sockets into
which the end of said extension is adapted to
project when the bits are collapsed, said bits
also provided with cut-away portions and with
shoulders adapted to contact with the interior
of the casing and to tilt said bits, a retaining
ring or sleeve mounted in said cut-away por-
tion, and a pin or key operatively connecting
said sleeve with said slidable rod through the
slots of said extension.

7. Anunderreamer comprising in combina-
tion a hollow mandrel having a hollow taper-
ing extension, a spring-actuated rod slidably
mounted in said mandrel, reaming-bits hav-

ing lower end, bits or slips, the inner faces i inginner faces corresponding to the surfaces
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ot said extension, a retaining ring or sleeve

about sald bits, and means operatively con-

necting sald sleeve with said spring-actuated

rod, said bits provided with shoulders for con-

5 tacting with the interior of the well-casing
causing sald bits to collapse.

In testimony whereof I have hereunto set

my hand, at Los Angeles, California, this 51st
day of January, 1905.
ROBERT S. FUTHEY.
In presence of —
Freperick 5. Liyow,
JULIA TOWNSEND.
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