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7o all whom Tt may CONCOTT:
Be it known that I, CHARLES 1. SHAaDALL,
a citizen of the United States, residing at Mil-

watkee, in the county of Milwaukee and

. State of Wisconsin, have invented certamn
new and useful Improvementsin Rock-Drills,
of which the following is a specification, refer-
ence being had to the accompanying draw-
ings, forming a part thereof.

to The main objects of this invention are to
produce a balanced portable machine fur-
nished with a motor and suitable for mining
or prospecting operations, and generally to
improve the construction and operation of

1z machines intended for this class of work.
It consists in certain novel features of con-
struction and in the peculiar arrangement
and combinations of parts hereinafter partic-

ularly described, and pointed out in the

20 claums.
In the accompanying drawings like letters
designate the same parts in both figures.
Figure 1 is a vertical longitudinal section
of a rock-drill embodying my invention. Iig.
23 2 is a plan view of the same, the crank-case
and inner ends of the cross-head guides bemng
 broken away and shown in horizental sec-
t1on. -
@ designates the crank-case, formed or pro-
20 vided in the ends with journal-bearings b, 1n
‘which the crank-shaft ¢ is mounted. "The
“crank-shaft has three cranks d and e ¢, the
middle crank d being opposite and somewhat
longer than the cranks e. To opposite sides
35 of the crank-case are attached at right angles
to the orank-shaft and in line with each other
cylindrical guides f and ¢g. In the guide f 1s
- fitted a reciprocating cross-head composed
of end pleces h, connected by guide-rods 1,
10 an intermediate thrust-bearing 7, movably
mounted on said rods, and spiral springs £,
interposed between the thrust-bearing and
the end pieces of the cross-head and nor-
mally holding said thrust-bearing midway
45 between the end pieces. This cross-head 1s
connected by two rods or pitmen [ with the
cranks e e. ~ '
m is the drill-shaft, fitted to turn at its mn-
ner end in a central sleeve or box of the
so thrust-bearing, in which it i1s held agamst
endwise movement by a collar and nut. 1t
1s provided at its outer end with a drill holder
or chuck n and has a guiding bearing 1n the

head of the guide . 1t is formed with spiral

f-

l.'.

| erooves engaged by anut o, which 1s confined 55

1n the head of said guide and is like or sumilar
to those employed in this class of drills for
turning the drill a part of a revolution every
time it 1s withdrawn.

In the guide ¢ a reeiprocating cross-head p 6o
is fitted, and it is connected by a rod or pit-
man ¢ with the crank d. To the outer end of

the guide g the cylinder r of a reciprocating

explosive-engine 1s attached, and the piston |
s of the engine is directly connected by 1ts 65
rod with the cross-head p. The cross-head p
and piston s are made to counterbalance the
cross-head at the other end of the machine to

which the drill is attached.

.#"'

t

Other forms of explosive-engines or motors 7o
may be employed to turn the crank-shaft and
may be arranged and connected with the
crank-siiaft in various ways. In case the en-
oine or motor is not attached to the end of
the guide ¢ and connected with the crank- 75
shaft through the cross-head p the weight of .
said cross-liead will be correspondingly -
creased to counterbalance the cross-head on
the -opposite side of the crank-shaft. '

To prevent fouling the air in a mine, shaft, 8o
tunnel, or the like, for work in which this ma-
chine is specially designed, and to admit of
the employment of a gas or oil engine for op-
erating the drill, the hot spent gases dis-
charged from the engine are conducted from 8
the engine to a waste-pipe leading to the
mouth of the miine, shaft, or tunnel through
a tubber hose or flexible pipe ¢, which per-
mits the machine to be advanced or changed
in position as the work progresses without go
disturbing the exhaust connection of the en-
oine. - | -

" Mo admit of conducting off the exhaust
from the engine through arubber hose with-
out destroying or injuring the hose, the spent gg
gases have to be cooled down as they are dis-
charged from the engine, and for this purpose
a cooler u is interposed between the hose ¢
and the exhaust-port of the engine. 'T'his
cooler is provided inside with alternating bat-
fie-plates and on the outside with a jacket
through which water or other suitable cool-
ing medium 1s circulated.

A rotary pump v, mounted on one end of
the crank-case a and driven by the crank-
shaft, is connected by hose or pipes w and
with the cooling-jacket y of the engine-cylin-

105

| der and with the jacket of the cooler 4, which
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is connected in turn with the jacket y, so that |

the pump will cause the water or other cool-
ing medium’ to flow through and from oene
jacket to and through the other.
the temperature of the water or other cooling
medium in case it is continuously ecirculated

through the pump by means of connections

like or similar to those shown in the drawings,
a coil or other form of radiator is interposed
between the pump and the return-pipe orx
hose .

It will be understood that the machine 1s
to be mounted on a tripod or supporting-
frame provided with a screw for advancing 1t
to and withdrawing it from its work, like or
similar to those employed with this class ot
drills.

The machine operates as follows: The mo-
tor, which in the present case is a two-cycle
gas or oil engine, being started, the crank-
shaft is turned, and the cross-heads connected

therewith are moved simultaneously in op-

posite directions, alternately approaching and
receding from each other, so that the equulib-
rium or balance of the machine whichis cen-
trally supported on the tripod or frame 1s
preserved while the machine is in action.
The shock of the blows struck by the drill
with the outward strokes of the shaft m or
the recoil of the drill is received by the spring
between the inner end piece & and the thrust-
bearing 7, and thus prevented from breaking
or injuring the machine. The springs be-
tween the end pieces and thrust-bearing of
the cross-head with which the drill 1s con-
nected also allow for variation in the stroke
of the drill.

While the machine is at work, the pump v
circulates the water or other medium used to
cool the engine-cylinder and the spent gases
discharged therefrom through the jacket 1,
the jacket of the cooleru, and the radiator z,
so that such spent gases may be conducted
off through the flexible hose { without imnjury
thereto and without contaminating the airin
the vielnity of the machine.

Various changes in the details ol construc-
tion and in the arrangement of the compo-
nent parts of the machine may be made with-

out materially affecting its operation and

without departing from the principle and n-
tended scope of the invention.

I claim— .

1. In a rock-drill the combination of a
frame provided with journal-bearings and
with guides arranged transversely to said
bearings, a crank-shaft mounted in said bear-

~ings and provided with oppositely-directed

6o

05

cranks, reciprocating cross-heads connected
with opposite cranks and tending to counter-
balance each other as they are moved simul-
taneously in opposite diections, and a drill-
operating shaft connected with one of saic
cross-heads, substantially as described.

9. Inarock-drill the combinationof aframe

To reduce |

provided with journal-bearings and with

cuides arranged transversely to said bearings,

a crank-shaft mounted in said bearings and
having oppositely-directed cranks, counter-
balancing heads carried by sald guides and
connected with said eranks, and a drili-holder
movably mounted in said frame in line with

one of said heads which is adapted to impart

endwise impulses thereto, substantially as de-
scribed. ' -

3. In a rock-drill the combination of a
crank-case provided at the ends with journal-
bearings and on opposite sides with guides

arranged in line with each other, a crank- -

shaft mounted in said bearings and having
oppositely - directed cranks, reciprocating
cross - heads carried by said guides and con-
nected with said cranks, a drill-operating
shaft revolubly connected with one of said
heads, and means for turning said shaft in
said head when it is reciprocated therewith,
substantially as described. '

4. In a rock-drill the combination of a
crank-case
and with guides projecting from opposite
sides thereof; a crank-shaft mounted in said
bearings and having opposite cranks; a cross-
head carried by one of said guides and con-
nected with one of said eranks, said cross-
head comprising end pieces connected by
ouide-rods, a thrust-bearing mounted on said
ouide-rods, and springs interposed between
said end pieces and thrust-bearing; a drill-
operating shaft connected with said thrust-
bearing; and a counterbalancing cross-head
carried by the other guide and connected with
the other crank, substantially as described.

5. In a rock-drill the combination of a
crank-case provided with journal-bearings
and with euides projecting in opposite direc-
tions therefrom: a crank-shaft mounted n

said bearings and provided with opposite

cranks: a cross-head carried by one of said
cuides and connected with one of said cranks,
said eross-head comprising end pleces con-
nected by guide-rods, a thrust-bearing mov-
able on said rods, and springs interposed be-
tween said end pieces and thrust-bearing; a
drill-operating shaft revolubly connected at
one end with said thrust-bearing and pro-
vided at the other end with a driTl-holder; a,
nut confined in the associated guide for turn-
ing sajd drill-shaft; and a counterbalancing
cross-head carried by the other guide and
connected with the other crank, substan-
tially as described. |

6. In a rock-drill the combination of a
crank-case provided in the ends with journal-
bearings and on opposite sides with cyhn-
drical guides; a crank-shaft mounted in said
bearings and having three cranks, the middle
crank beino opposite the other two; cross-
heads fitted in said guides and connected one

with the middle crank and the other with the

two oter cranks; and a drill-operating shaft

provided with journal-bearings
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connected with one of said cross-he ads which
the other tends to counterbalance, substan-

tially as described.

7" In a-rock-drill the combination of a'

crank-case provided with journal-bearings

and on opposite sides with guides; a crank- -

shaft mounted in said bearings and having
opposite cranks; cross-heads carried by said
cuides and connected with said cranks; a
drill-operating shaft revolubly connected
with one of said cross-heads which the other
tends to counterbalance ; and a motor mount-
ed with said crank-case and guides for turn-
ing said shaft, substantially as described.

3. In a rock-drill the combination of a

crank-case provided with journal-bearings

and on opposite sides with guides at right

angles to said bearings; a crank-shaft mount-
ed in said bearings and provided with oppo-
site cranks: cross-heads carried by said
guides and connected with said cranks; a re-
ciprocating motor comprising a cylinder at-
tached at one end to the outer end of one of
said guides and a piston connected with the
associated cross-head; and a drill-operating
shaft connected with the other cross-head,
substantially as described. .

9. In a rock-drill the combination of a
frame provided with journal-bearings and
with guides arranged transversely to said
bearings, a crank-shaft mounted in said bear-
ings and provided with oppositely-directed
cranks, counterbalancing-heads mounted on
said cuides and connected with said cranks,
a drill-holder movably mounted in said frame

in line with one of said heads which is adapt- |

L

ed to impart endwise impulses thereto, and

o motor mounted on said irame and con-

nected with said crank-shaft, substantially as
described. |

10. In a rock-drill the combination of &
frame provided with journal-bearings and
with guides arranged transversely to said
bearings, a crank-shaft mounted 1n said bear-
ings and provided with onpositely-directed
cranks, counterbalancing-heads mounteda on
said cuides and connected with said cranks,
a drill-holder revoluble and movable endwise
in said frame in line with one of said heads
which is adapted to impart endwise impulses
thereto, means for intermittently turning

' said drill-holder, and a motor mounted on

said frame and connected with said crank-
shaft, substantially as described.

11. In a rock-drill the combination of a
frame provided with crank-bearings and with
cuides arranged transversely to sald bearings,
oppositely-directed cranks journaled in sald
hearings, counterbalancing-heads mounted
on said guides and.connected with sald

cranks, and a reciprocating drill-holder

mounted in said frame in line with one of
said heads which is adapted to impart end-
wise impulses thereto, substantially as de-
scribed.

In witness whereof I hereto affix my signa-
ture in presence of two witnesses.

CHARLES E. SHADALIL.

Witnesses:
Cuas. L. Goss,
Beryarp C. ROLOFF.
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