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To all whom 1t may concern : |

Be 1t known that I, CHARLES E. BALL, a
citizen of the United States, residing in the
city and county of Philadelphia, in the State
of Pennsylvaunia, have invented certain new
and useful Improvements in Klectric Drills, of
which the following is a specification.

My invention relates to drills of the class
reciprocated by electro-magnetism. Its ob-

10 ject 1s to secure a simple, efﬁu&ut, and dura-
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ble machine; to which end my invention,
broadly btﬂtted consists in a novel organiza-
tion of mechauism, whereby the drill is posi-
tively actuated in both directions by the di-
rect action of the electric current.

- T'he subject-matter of my invention 1s set
forth 1n the claims at the end of this specifi-
cation.

The essential elements of my improved or-
canization are a suitable generator of elec-
tricity, a voltaic circuit, a series of helices, a
core comimnon to the helices reciprocating axi-
ally therethrough, a drilling-tool connected
with the core, and arheotome or circult-breaker
for reversing, changing, or switching the cur-
rents at the proper time to 1mpnt the desired
motion to the tool.

Theaccompanying drawing represents a lou-
oitudinal central section through so much of
an apparatus embodyingall my improvements
as is necessary to 1llustrate the subject-matter
herein claimed in the best way known to me at
the date of filing my application.

The details of construction of the apparatus
being well known need not be particularly de-
seribed herein, especially as such details con-
stitute no part of the subject-mattier herein
claimed, and may be greatly varied without
departing from the spirit of my invention.

The drawing shows a frame or yoke, A,
mounted in usual well-known ways upon a tri-
pod, the legs ¢ of which are variablein length,
so as to adjust the drilling-tool properly rela-
tively to the substance to be operated upon.
A stock or cylinder, B, shides freely endwise
in the frame, its movement being controlled
by an adjusting-screw, b. Colls or helices C
D of insulated wire wound in a way usual with

1 end to end, in the same axial plane, but with

a space between them. An ordinary soft-iron
core, D/, common to Dboth these helices, has
the capacity of sliding freely endwise axially
thereth rough, the core, 1t will be observed, be-
Ing about one-third longer than either coil, so
as to always leave 1t within their mag netlc
field.

The upper end of the eylinder D terminates
in a small chamber in which the core D' plays
on its backstroke. The confined air in this
chamber is thus compressed at each back-
stroke, and acts as a bufier to prevent shocks
or jars. A tool-stock or drill-holder, 1, con-
stituting a prolongation of this core, carries
the drilling-tool in usnal well-known WEL} S.

Theconductor{romasuitable dynamoormag-
neto electriec machine or generator (not showl
in the drawing) is divided, eachr branch being
connected with its respective coil, so that the
circuit may pass alternately through each one
as 1f is shunted by the action of the rheotome
or circuit-changer, hereinatter described.

One terminal of the coil U leads to contact
¢, and a terminal of the coil D likewise con-
nects with another contact, ¢’, both of said
contacts being insulated from each other, but

secured to the same pendant or bracket H of

the stock B. _

The return-wire I/ to thfu oenerator 18 se-
cuaredd to a T-shaped bar, I, located between
the drill-stock I and p{,ndmlt H, above men-
tloned.

With the parts in the position siiown in the
drawing one coil, €, is 1n circuit, while the
other one, D, is inactive. The operative force
of the coil C draws the core D’ into 1t and re-
tracts the drill, at the same time moving the
bar I out of contact with the contact ¢ and
into contact with the contact ¢’, this bar be-
ing moved at the proper time by the tappets
or wipers ¢ ¢ on the drill-stock K. As the
core D/ reaches the limit of its backstroke
the bar I comes in contact with the contact ¢/,
thus changing the current from the back coil,
C, to the front one, D, causing the core to be
dm,wu forcibly into Smd coil, thus producing
the necessary stroke of the drill. When the

electro-magnets are secured in the stock B, | forward stroke of the drill is completed the
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stud e strikes the plate ¢ and forces it against
the contact g, thus again throwing the coil C
into circuit, and the coil D out of cirenit and
retracting the drill. These operations being
repeated at every stroke of the drill produce
a very rapld and efteetive reciprocation there-
of.

I claim as of my own invention—

1. The combination, substantially as herein
set forth, of a series of helices, a core recipro-
cating axially therethrough and actuated posi-
tively thereby in both directions, and a drill-
ing-tool connected with the core. |

2. The combination, substantially as herein
set forth, of a series of helices, a core recipro-

~cating axially therethrough, a drilling - tool

connected with the core, and a commutator
or circuit- breaker alternating the currents
throungh the helices.

5. The combination, substantially as herein

set forth, of a series of helices, a core recipro-
cating axially therethrough, a drilling - tool
connected with the core, cirenit-connections,

f
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and a circuit-breaker actuated by the drill-
stock. __

4. The combination, substantially as herein
set forth, of the yoke or frame, the stock, the
mechanism for adjusting the stock in the
trame, the coils mounted in the stock, the core
reciprocating through the coils, and the drill-
ing-tool connected with the core, whereby all
the mechanism may be adjusted by a single
instromentality.

0. The combination, substantially as herein
set forth, of the yoke or frame, its adjustable
supports, the stock, the mechanism for adjust-
ing it in the frame, the coils and cireunit-break-
ing mechanism mounted on the stock, the core
reciprocating axially through the coils, and
the drilling - tool connected with the core,
whereby the double adjustability of the drill-
ing-tool is secured.

| CHARS. II. BALL.
Witnesses:
W. D. BALDWIN,
W. L. CANDEE.
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