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Io all whom it may concerm:

Be it known that we, ToLLEF HERBERG
and OLAF HERBERG, citizens of the United
otates, residing at Heudrum in the county of
Norman and State of anesota,have invented
a new and useful Improvement in Self - Ex-

panding Drill-Blades, of 'ﬁhlch the following
18 a specification.

Our 1nvention relates to animprovementin
self-expanding drill-blades; and it consists in
the peculiar construction and combination of
devices,that will be more fully set forth here-

~inafter, and particularly pointed out in the
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claims.

In the accompanying drawings, Figure 1 is
alongitudinal elevation of a drill-rod prowded
with expanding blades embodying our im-
provements. Fig. 2 is a vertical central sec-
tional view of the drill-rod, showing the blades
in elevation. Ifig. 3isa detached perspective
view of one of the drill-blades. -

A represents a drill-rod,which forms a hol-
low cylinder and is open at its upper and
lower ends. 'Thesaid rod extends downward
1n the well which isbeing drilled. Thelower
end of the drill-rod is bifurcated to form a pair
of depending ears, B, in which are made
aligned openings C. At a suitable distance
from the lower end of the drill-rod the same
1s provided with a series of discharge-open-
ings, D.

Hrepresents a pair of drill-blades, the lower
edges of which are arranged at a shght angle,
and are beveled on their outer sides. From
the upper ends of the drill-blades,at the inner
corners thereof, project arms ¥,the upper ends

of which areprovided with ontwardly-extend-
ing lugs G.

H represents shoulders, which are formed

on the outer edges of the drlll blades, and are
adapted to engage the shoulders I, formed at
the lower end of the drill-rod between the ears’

B. The drill-blades are placed together, so

that their Ings G extend in opposite direc-

tions, and are inserted between the ears at the |

lower end of the drill-rod, so that the arms F
extend upward in the drill-rod, and a pivotal
bolt or pin, K, is then inserted in the opening
D', and in aligned openings with which the
drill-blades are provided at a suitable dis-
tance from their upper ends, and thus the

f

drill-blades are pivoted in the lower end of
the drill-rod,and are adapted to be expanded

to the posnmn shown in solid lines in Fig. 1,

so that the opening made by the drill- blades 55
will have a diameter greater than that of the
drill-rod. When the drill-blades are thus ex-
panded therein, shoulders H bear under the
shoulders I at the lower end of the drill-rod
and take off the strain from the pivofal bolt 6o
or pin.

L represents a Vel‘tIC‘lHy movable plunger,
which is arranged in the lower end of the drill-
rod and has its lower end shaped like a cone,
and théreby adapted to enter the space be- 05
tween the lugs G of the drill-blades.

The operation of our invention 18 as follows:
‘While the drill is in operation at the bottom
of the well, water 1s forced down through the
drill-rod by a suitable pump in theusual man- 70 -
ner. The force of the water acting on the
plunger causes the latter to descend in the
drill-rod, force the arms at the upper ends of
the drill- blades apart, and thereby expand the
drill-blades at their lower cutting ends, as
shown at Fig. 1. When the drill-blades are
in this position, the plunger is sufficiently low-
ered to clear the openings D, and the water
foreced downward by the pump through the
drill-rod escapes freely through the said open-
ings. If byany reason the drill-blades should
become contracted, the plunger will necessa-
rily move upward in the drill-rod, so as to
close the openings D,and thereby prevent the
escape of water, and consequently cause the
pump to cease to operate, and thereby nofify
the operativesthat thedrill is not in operation.

Having thus described our invention, we
claim—

1. The eombination of the drill-rod having
the ears B at its lower end,the drill-blades ar-
ranged in the lower end of the drill-rod and
pivoted between the ears B, said drill-blades
having the upwardly-extending arms F, and
being provided with the shoulders H, adapted
to come in contact with the shoulders at the
Iower end of the drill-rod, and the vertically-
movable plunger ILi in the lower end of the
drill-rod, and adapted to expand the drill-
blades by forecing their arms It apart between 100
the ears and relieve the pivotal bolt or pin of
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| strain, substantially as described.
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SERN f_f.:;f:ffﬁﬁﬂf‘?- The combination of the drill-rod hmrmfréztemhnﬂ' arms F, entering the lower end of the .
o oo the discharge - openings D, the drill- blades;édull md and. : mded with: the oppositely- .
'?iéié'???iéie;?;!i!;35.3.1}w0tefd in the lower end of the drill-rod, | extending lugs G, and the vertically- mfw'lbleﬁﬂifl;:
oo adapted to be expanded, said drill- bladeshav%ezplunger arranged in:the drill-rod, and having .
oo g ing the upwardly-extending arms IY, and the | the conical end adapted: to force the drill- 20 =
:;;;:z:a»;;»;-;-iveltleally -movable pllll]'”"&l armnwed in the | 'blades apart by entering inthe space between«aa_sw
Dy iriiar i -dnllwd and:-adapted to be forced downward | the lugs, substantially as descubed“:':'sz;egeeé;e;;;;a;é:
ooviiiio oot theremn by the pressure: of ‘the owater in.the {1 @ In:testimony that we claim the foregoing as: ¢
R R R :dllHlOd so as to expand: the drill-blades by | our own we have hereto affixed our smlmtules EEREER TS
REEETEEEEEERRRRREEE RS (o fmcnwtheu arms apart, substantially fibde'=5111pres,e1lceoftﬁoWltnesses--»»»-. SRR AR
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A TheCOmbln’ltiOﬂOfthedllnI‘O(lhavlnﬂ‘;5sf;fgi:l:iiéiéii““” =OLAP HLRBDRG """"
;'r_-_-_-;ng-ir_:_r_:_the_dlschdlﬂ“eopennwsDandbheemsBatlts- \Vltneqses ..... SRR .
R lower end, the drill-blades pivoted betwecn SWANb MGEN' R AR R
ERE RS =-=='~=w'~-15-the-s‘udemsB‘md having the upwardly-ex- OQLE O. E:TELBT‘R& SRS R RN
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