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To all whom it may concerm: -

Be 1t known that I, GEORGE GUNTZ, a citi-
zen of the United States, residing at Wilkes-
Barré, in the county of ILuzerne and State of
Pennsylvania, have invented certain new and
useful Improvements in Electric Rock-Drills:
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, sucir as will enable others skilled in the
art to which 1t appertains to make and use the

- same.
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“armature-spindle.

Thisinvention relates to electric rock-drills;
and 1t consists in the novel construction and
combination of the parfs hereinatter fully de-
scribed and claimed, whereby the drilling-tool
is operated positively in both directions by
the alternate attraction and repulsion of a sin-
ole solenoid-helix.

In the drawings, Figure 1 18 a front eleva-
tion of the working portions of the rock-drill
embraced by this invention. Fig. 2 1s a lon-
ogitudinal section through the same, taken on
line 11 in Figs. 1 and 4. Figs. 3 and 4 are
respectively cross-sections taken on lines 2 2
and 3 3 in figs. 1 and 2. Figs. 5 and 6 are
diagrams which show respectively the elec-
tric connections when the armature of the so-
lenoid 18 attracted and repelled.

A is the casing which incloses and sapports
the electric mechanism. |

B is a screw by means of which the casing is
adjusted with respect to the supporting-frame
C, a portion of which isshown in cross-section
in Figs. 3 and 4, and which, being of the or-
dinary construction common to most rock-
drills, is not further shown or described.

D is the spindle of the armature, to which
the drilling-tool 1S connected.

A cap, a, 18 secured at the top of casing A,
and is provided with a buffer of india-rubber,
¢, for the projection d of the armature to strike
against. A cap, b, 1s alsosecured to the lower
end of the casing, and forms a guide for the
Rods " connect the two
caps securely together and to the casing.

I is the solenold - helix, which 1s wound
upon the cylinder ¢ and insulated within the
upper end of the casing., All the insulating
material is shown black in the drawings, for

5o clearness, whether 1n section or not.

F is the armature, consisting of a coil of

st

wire wound upon a central spindle, and f /"
are insulated metallie rings mounted upon the
spindle above and below the coil, respectively,
and having the opposite ends of said coil con-
nected to them. The ring / works {reely in
the eylinder ¢ and in contact with 1ts surface.
An internal ratehet-wheel, (, is loosely jour-

naled on the lower part of the armature-spiu-

dle below the ring f/, and reciprocates with
the spindle. Pawls ¢ are pivoted to the said
spindle and pressed outward into the ratchet-
teeth by the springs ¢. A projection, g, 1s
formed on the ratchet-wheel and slides within
the slanting groove ¢ in the lower part of the
casing. When the armatureis attracted within
the solenoid-helix,the ratchet-wheel partly re-
volves the armature-spindle, being connected
to it by the spring-pawls; but when the arma-
ture is repelled the pawls disengage and the
spindle descends vertically without turning
back with the ratchet-wheel.

H iz an insulated metallic strip secured
within the casing, and which is always 1n con-
tact with the ring /. A second projection,
d’, is also formed on the ratchet-swheel for op-
erating the commutator or circuit-breaker I,
which consists of an insulated plate of metal
working between the guides 7 and mouuted on
the back plate, 7.

J is a vertically-sliding bar having a pin, 7,
for carrying the commutator and Iugs 5 for
the projection d' to strike against. A plate,
h, serves to retain the lower end of the bar J
1n position.

I 1s an insulated switeh pivoted to the cas-
ing and connecting the terminals of the main
wires Liwith the mechanism of the drill. Two
holes, %, are formed 1n the switeh, into which
o key can-be inserted for turning it.

M is an outer casing covering the contact-

Pbrushesand provided with the holem, through

whieh the switch-key may be inserted. This
ounter easing prevents the wet from short-cir-
cuiting the various parts when the drill is
working in exposed places.

N and N’ are wires provided with contact-
plates n and #/, and which are permanently
connected to the upper and lower ends, re-
spectively, of the solenoid-helix. 'These wires

are connected with the main wires Dy the
switch, and the current passing through them
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is obtained from any approved generator of
electricity.

O and O are insualated brushes which are
always In contact with the commutator I, and
which are also connected to the main wires by
the aforesaid switch.

P P’ and Q Q are also brushes with which
the commutator 1s alternately brought in con-
tact. T'helowerbrash, P, and the upper brush,
Q, are connected together by the wire p, a con-
tinuation,p’,of which alsoconnects with the me-
tallic strip H inside the casing. The lower
brush,P’,and theupperbrush, Q, are connected
together by the wire ¢, a continuation, ¢, of
which 1s connected to the cylindere. The cur-
rent in the armature-coil is reversed at each
end of 1ts stroke, but the current in the solen-
oid-helix 18 always constant in one direction.

- Of course this condition might be reversed,
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and the current made continuous through the
armature and reversed in the solenoid-helix.

When the parts are in the position shown
in Figs. 2 and 6, the positive current passes
through the switch, down brash O, through
the positive "side of the commutator into
brush P, thence through the wires p and p/,
through strip H into ring f’, and through the
armature-coil, thence through ring f and
cylinder ¢, down wires ¢ and ¢, through
brush P’ into the negative side of the commu-
tator, which 18 connected to the negative end
of the main wire by the brush O and the
switch. When the armature is attracted
within the solenoid-helix, the projection &
strikes the upper lug, 7/, and puts the brushes
Q and Q' into contact with the commutator.
This position of the parts is illustrated in
Fig. 5. 'The positive carrent now passes from
the positive side of the commutator through
brush  and wires ¢ ¢ into the cylinder e,
thence through the armature coil and strip H,
down wires p” and p, through brush Q' to the
negative side of the commutator, This mech-
anlsm 18 simple and effective, and it will be
seen that the armature is free to move up and
down and revolve without any danger of
twisting oif wires, there being no movable
wires connected to it.

What I claim is—

1. In anelectric rock-drill, the combination,
with a solenoid-helix, of an armature pro-
vided with a coil, one of the said elements be-
ing stationary and having ifs current constant
in one direction and the other element having
its current reversible at each end of its stroke,
a connection-piece at each end of the arma-
ture-coil,a metallic surface inside the solenoid-
helix in constant contact with one of the said
pieces, a strip of metal in constant contact
with the other piece, and a commutator for
reversing the currentof the reciprocating ele-
ment at each end of its stroke.

2. Inan electric rock-drill, the combination,
with a stationary solenoid-helix, of a recipro-
catingarmature,a connection-pieceat each end
of the armature, a metallic surface inside the |

el

solenoid-helix in constant contact with one of |
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the said pieces, a strin of metal in constant
contact with the other said piece, and a com-
mutator for reversing the direction of the cur-
rent through the armature at each end of its
stroke.

3. In anelectric rock-drill, the combination
of a single solenoid-helix, an armature pro-
vided with a coil working within the said he-
lix for acitunating the drill positively in both
directions, insulated uwpper and lower rings
connected to the ends of thesaid coil, a cylin-
der within the said helixand alwaysin sliding
contact with the upper ring, a metallic strip al-
ways in sliding contact with the lower ring,
and a commutator for reversing the current
through the armature-coil at each end of ifs
stroke. |
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‘4. In an electrie rock-drill, the combination 85

of a single solenoid-helix, an armature pro-
vided with a coil working within the said
helix for actuating the drill positively in both
directions, the insulated rings / and f’, the
cylinder ¢ 1in contact with ring 7, the metallic
strip H 1n contact with ring /7, the projection
d',connected to the armature, and a commuta-

tor reciprocating between electric contact-

brushes and provided with lugs for the said
projection to strike against, whereby the cur-
rent through the armature-coil may be auto-
matically reversed at each end of its stroke.

5. In an electric rock-drill, the combination
of a solenoid-helix and an armature for recip-
rocating the drill,a switch connecting the ter-
minals of the main wires with the actuating
mechanism of the drill, and one or more cas-
ings wholly inclosing the said actuating mech-
anism and the switch, protecting them from
wet, and provided with a small aperture,

go
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through which the said switch may be oper-

ated.

6. In anelectrie rock-drill, the combination
of the solenoid-helix provided with wires N
and N’, connecting it continuously with the
maln-circuit wires,thearmature provided with
the coil and with the rings f and f’ in contact
with the ends of the coil, the cylinder ¢ and
the metallic strip H, always in contact with
the rings fand f, respectively, the contact-
brushes P P’ and Q Q',connected to the strip
and to the cylinder, substantially as set forth,
and the commutator connected to the main-
circitit wires and reciprocated between the
sald brushes by the armature, whereby the
current passing through the armature-coil
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may be automatically reversed at each end of

its stroke.

7. Inan electric rock-drill, the combination
of the solenoid-helix provided with the wires
N and N, connecting it continuously with the
main-circuit wires, the armature provided
with the coil and with the rings fand /" in con-
tact with the ends of the coil, the cylinder e,
and the metallic strip H, always in contaect with
the rings fand f’, respectively, the contaet-
brushes P P" and @ Q/, connected to the strip
and to the eylinder, substantially as set forth,
the brushes O and O,connected with the main
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circuit, the commutator ip constant sliding | dle projecting from the case for actuating the
contact with the brushes O and O and recip- | drill, an internal ratchet-wheel reciprocating 13
rocating between brushes P P’ and Q Q, and | with the armature and provided with a pro-
a sliding bar provided with lugs and actuated Jection engaging with said groove ¢/, and a

5 by a projection on the armature-spindle for spring-pawl pivoted to the spindle and engag-
carrying the commutator, whereby the said Ing with the ratchet-wheel, whereby the drill

commutiator may be reciprocated and the cur- { will be revolved, subsfantially as set forth. 20
reni passing through the armature-coil re- In testimony whereof I affix my signature in
versed at each end of its stroke. presence of two witnesses.

15 8. In an electric rock-drill,the combination GEO. GUNTZ.
of an inclosing-case provided with the slant- Witnesses:
1ng groove ¢',a solenoid supported in the case, WM. C. PRICE,

areciprocating armature provided withaspin- L GEO0. H. MONTGOMERY.
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