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(INo model.)

To all whom it may conceri:

Be 1t known that I, Joun A. GRASSMAN, a
citizen of the United States, and a resident of
Florid, in the county of Putnam and State of
Illinois; have invented certain new and useful
Improvements in Drills; and I do hereby de-
clare thatthe following isafull, clear, and exact
description of the invention, which will enable
others skilled in the art to which it appertains
to make and use the same, reference being had
to the accompanying drawings, which form a
part of this specification, and in which—

Figurel is aside view of myimproved rock-
drill. Fig. 2 isa vertical sectional view of the
same. 1i1g. 3 is a similar view taken at right
angles to the former view. Xig. 4is a per-
spective view, onan enlarged scale, of thelower
end of the drill; and Fig. 5 is a cross-section
taken on line 2 » of Fig. 4, showing the ream-
ers in cutting position.

Similar numerals of reference indicate cor-
responding parts in all the figures.

My invention has relation to that class of
rock-drills having expanding reamers pivoted
to the sides of the bit; and it consists in the
improved construction and combination of
parts of such a drill, as hereinafter more fally
described and claimed.

In the accompanying drawings, the numeral
1 indicates the hollow drill-rod, which extends
to the upper end of the bore, and to which the
reciprocating mechanism and the water-inject-
ing mechanism are secured, and the lower end
of this tubular rod,which may be extended by
attaching additional lengths or joints to it, has
a cylindrical casing, 2, of a slightly larger di-
ameter, attached to it. A rod, 3, fits loosely
within this casing, having a space between it
and the inner side of the casing, and the upper
end of the rod is provided with alongitudinal
slot, 4, through which passes a bolt, 5, inserted
diametrically through the upper end of the
casing and secured by means of a nut, 6. The
lower end of this slotted rod is formed with a
socket, 7, into which the upper reduced and
screw-threaded end, 8, of the drill-bit 9 is se-
cured, and the upper end of this bit is formed
upon the opposite faces with oppositely-in-
clined shoulders 10, facing downward.

Thereamers 11 are pivoted near their upper
ends upon the rounded ends 12 of a bolt, 13,
fitting with its square central portion, 14, in a

corresponding perforation, 15, in the bit, and
nufs 16 are secured upon the outer screw-
threaded ends of this bolt and prevented from
working off by means of split keys 17, inserted
through the ends of the bolt.

The reamers have inelined upper edges, 18,
with which they bear against the shoulders 10,

-and the lower cutting ends, 19, of the reamers

are oblique, adapted to cut cutward and down-
ward. Theuppercornersoftheupperinelined
edges are slightly cut off, as shown at 20, and
a shoe, 21, formed by enlarging the lower end
of the eylindrical-casing, bears against these
cut-off corners. |

It will be seen that when
rod is reciprocated it will first raise the cy-
lindrical casing, and the bolt passing through
the casing and through the slot in the rod
having the bit will slide upward in the slot
unfil 1t arrives at the apper end of the same,
when the bit-rod and the bit will be raised;
and 1t will be seen that by first raising the
casing the Jower edge of its shoe will be raised
off from the cut-off corners of the reamers and
will permit the latter to drop down, where-
upon the descent of the drill-rod and of the
casing will force the bit down and the shoe
will strike the reamers at the corners, forcing
them outward. This shoe striking the upper
ends of the reamers and thus spreading them,
will do away with the drawback experienced
in many expansion-drills—viz., the failure of
the expansion-bits to be forced out, so that the
drill would not ream, and consequently fail to
make a Dbore suflficiently large to receive the
casing of the well, these drills being especially
adapted to be used in the drilling of wells.
The bit being movable within the casing, it
will act as a jar in driliing.

A constant stream of water is pumped into
the tubular drill-rod and will pass down and
out at the shoulders of the drill-bit, washing
away all the dust formed by the working drill
and reamers, and carrying the same upward
between the drill and the sinking casing or
tube, thus clearing away all débris in the bore
while drilling,. | '

By withdrawing the drill from the bore the
bit may be unscrewed and sharpened or re-
palred, and the reamers orexpanding bits may
be removed for the purpose of sharpening or

the tubular drill-

i renewing them by removing the keys and the -
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nuts, the said keys preventmg the nuts from

,becommg loose, and thus drOpplng off durlng

" the 0perat10n of the drill.

The inclined shoulders upon’the sides of the
upper end of the bit have their outer portions,

22, cut off at an angle to the upper portions

~of the shoulders, so that the inclined edges of

the upper ends of the reamers will bear with

- their lower portions against these cut-off por-

10
"~ bear with their upper portions against the

tions when they are expanded while they may

upper portions of the shoulders when they are

- swung downward, the shoulders thus sb0pp1ng

.
20

the play of the reamers. -.
- Having thus deseribed my invention, I clalm

and desire to secure by Letters Patent of the'
United States— |
1. In a rock-drill, the combination of 3 blt
 having a cubtlnﬂ*-edge at 1ts lower end formed

with dwergmgly -inclined shoulders at the op-
posite sides, and the said shoulders formed at

their lower pertions with slightly cut-off ends,

with expansion-bits or reamers pivoted near

their upper ends upon the sides of the bit and
having inclined edges bearing against the in-
“clined shoulders, as and for bhe purpose ShOWIl |

and set forth.

- 2. In a rock-drill, the combination of a bit
having a cutting- edge ab its Jower end formed
with divergingly-inclined shoulders at the op-

posite sides, and the said shoulders formed at
thelr lower portwns with slightly cut-off ends,
and formed with a square perforation throuo*h |

the upper portion below the shoulders, & bolt

having its square central portion fitting in the

perforation and formed with rounded portions

- outside of the square portion and provided
- with nuts and split keys upon the ouber screw-

40 pivoted near the upper ends upon the round |

threaded ends, and reamers or expansion-bits

el
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portions of the bolb and haﬁlng inclined edges. I
at oneside of the upper portion bearing against

| the shoulders and bhaving oblique lower cut- -
ting-edges, as and for the purpose shown and :

i sets forth .
3. Ina rock drlll the combmatlon of a bltz

45

having reamers or expanswn -bits pivoted upon
its sides and secured to the end of a rod hav-

ing a longitudinal slot, with a casing or tube

having a Shoe at 168 lower end bearing against

the upper ends of the reamers, and havmg a

diametrical bolt passing throu oh and sliding

1n the slot of the rod and formed with a tubu-.

lar drill-rod at its upper end, as and for the
purpose shown and set forth.

4. In a rock- drill, the combination .of arod
. having a female- threa,ded socket at its lewer
end and having a longltudmal slotnear the up-

per end, a bit secured in the socket and having

mclmed shoulders upon oppositesides formed:
with slightly cut-off lower ends, reamers or

60

bits pivoted near their upper ends upon the
sides of the bit, and formed with inclined edges

upon the upper portions bearing against the__
‘inclined shoulders and having the upper por-
tions slightly cut off, and a eylindrical easing

having a shoe .upon its lower end bearmw o

against the cutb-off portions of the inclir__:aedf

edges of the reamers, and having a transverse

bolt fitting and sliding in the slot of the rod

and secured to the lower end of a tubular drill-

rod, asand forthe purposeshown and set forth.

0

In testimony that I claim the foregoing as

my own I have hereunto affixed my swnabure_'

in presence of two witnesses. -
JOHN A GRASSMAN

Witnesses: |
- THOS. A. HETRIGI{, o
JOSEPH B. ALBERT.
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