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To all whom 1t may concern:

Be it known that [, CHARLES K. BALL, a
citizen of the United States, residing in the
city and county of Philadelphia, and 1 the
State of Pennsylvania, have invented certaln
newand useful Improvementsin Eleetric Drills,
of which improvementsthe following is aspeci-
fication. |

My invention relates to drills of the class
actuated by clectro-magnetism, and to thosein
which the functions of the several parts are
controlled and regulated by electricity.

The primary object of myinvention is simul-
taneously to impart two distinct motions to the
drill-tool, the first being a rotary motion about

its own asis, the second being a reciprocating |

motion in the direction of its leéngth.

To these ends my imvention -consists 1n a
novel organization of well-known instrumen-
talities, the essential elements of the improved
organization being a generator of electric cur-
rents, an electric motor actuated by said cur-
rents and imparting the said rotary motion to
tlie drill, and a motor alternately feeding the
drill forward and retracting it,said motors act-
ing simultaneously and without mutual Inter-
ference. -

My invention fartlier includes an electrical
device for automatically regulating the press-
are of the water-supply which actuates the hy-
draulic motor, and an electrical device for au-
tomatically effecting the reciprocating action
of said motor. -

Theparticularsubject-matier claimedishere-

3 5 inafter specifically designated.
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upon a suitable frame or standard, I

The accompanying drawing shows a drilling
apparatus involving the principles of this 1n-
vention inelevation, certain.parts being shown
in section, while others—viz., the electrical cir-
cuits and generators—areshown theoreticaily.

The apparatus is represented as mounted
An
electro-magnet, M Y M, an armature, A, and
a commutator, C,.constitute an electric motor
of well-known construction, which i1s actuated
Ly currents from an electric generator, . The
axle X, which carries the armature and com-
mutator, revolves in bearings 0’in the yoke Y.
of the magnet, and 0% and 0® in braces of brass
or other diamagnetic material connecting the
poles of the magnet. The axle X has an axial
perforation in which the drill - stock S 18

fitted, which drill-stock is capable of sliding

. ——— —a

longitadinally within the hollow axie; but by
means of a spline, N, or other kindred device,
it is compelled to revolve therewith, The drill-
ing-tool T is secured to the drill-stock by the
chuck H,or other convenient coupling. A ro-
tary motion will thus be imparted to the drill-
tool ' whenever the motor is in action; but

‘this motion does not prevent the said tool from
‘being moved at the same time in the direction

of its length.

The electric motor is firmly attached by
braces B B to the frame-work of a hydraulic
motor or other feed mechanism. The form
shownin the drawing consists of twocylinders,
C ¢, within which two pistons (one of which Is
seen in section at P)move back and forth un-
der the action of hydraulic pressure. The pis-
ton-rods R R are attached to & cross-head, D,
having a central aperture, through whieh the
drill-stock passes. Suitable stops or shoulders,
¢/ and 2, prevent any longitudinal motion of
the drill-stoek within the said aperture, while
at the same time it is left free to revolve under
the action of the clectric motor. Iy this ar-
rangement the drill may be advanced and re-
tracted, complying with every motion of the
pistouns. ,

The water which actuates the hydranlie mo-
tor or feed mechanism is conveyed thereto by
a supply-pipe, U, leading to a two-way valve,
V. The handle of this valve constitutes an
armature common to two electric magnets, m’
and m?, and the valve V is so constructed that
when the armature @ is in contact with the
magnet ' the water from the supply-pipe J
enters the eylinders by way of the pipes 2 and
3, causing the pistons to ascend in their re-
spective cylinders. At the same time the wa-
ter above the pistons escapes by way of the
pipes 5 and 6, which are then in communica-
tion with the exhaust I&. When the armature
@ is in contact with the magnet m?* the reverse
effect is produced and the pistons descend.
Thus by moving the armature « back and forth
between the poles of the electro-magnets m/
and m?a reeiprocating motion may be imparted
to the pistons. This back-and-forth movement
of the armature is produced automatically by
the following device: The eross-head D carries
a stud, d, which at the end of its downward
stroke presses one end of a spring, s, against
a contact- point, p’, thereby completing the

| electric circuit of the battery ¢ through the
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coils of the magnet m’. The armature ¢ is ac-
cordingly attracted by said magnet, and the
pistons are caused to ascend in the manner
deseribed. At the end of the upward stroke
the stud d presses the other end of the spring
s Into contact with the point p?, thereby clos-
Ing the circuit of the battery ¢ through the
colls of the electro-magnet m? and as the mag-
net 1s no longer charged the armature ¢ is at-
tracted to the pole of the magnet m? and the
action of the motor reversed, as described
above. By this means a reciprocating or al-
ternate traversing motion of the pistons is
automatically maintained so long as the hy-
draulic pressure is sufficient.

The water-supply which actuates the motor
comes irom a pump or reservoir, O, through a

supply - pipe, Q, provided with a regulating-

valve, K, the handle of which ecarries the ar-
mature of the electro-magnet Z. Normally
this armature is held from the poles of the
magnet Z by a retracting-spring, r, and when
in this position the valve K is open and the
water enters a compression-chamber, J. A
pressure-gage, I, communicates with the com-
pression-chamber J, so that when the pressure
reaches the highest desirabledegree the index-
finger L comes in contact with the springs ,
which may be set at the proper points on the
perimeter of the gage, thereby completing an
electric circuit through the magnet-coils Z,
and attracting the armature z. This motion
closes the valve K and prevents any further
mecerease of pressure. With this device an im-
portant end 1s accomplished. Should the drill-
tool meet with an abnormal resistance, the hy-
draulic pressure in the eylinders C C and com-
pression-chamber J would increase; but the
pressure could not exceed that necessary to

cause the mdex-finger L to close the circult,

and thereby cut off the water-supply. By this
means the drill antomatically adjusts itself to
the requirements of the work to be done.

- In place of the hydraulic motor herein shown
for producing the traversing feed motion, any
well-known form of motor adapted to advance
or retract the drill, either automatically or oth-
erwise, may be substituted, Thus a motor
similar in principle to that shown in Letters
Patent No. 235,195, granted to me December
7,1830, might be used. Insaid patent I have
shown an electrical deviee for producing a
rapid reciprocating movement; but this de-
vice may also be employed to produce the
traversing feed motion, there being no differ-
ence between the two motions, except in re-
gard to the uses to which they are applied.
The object of the feed motion is to advauce
the tool, while the object of the rotary move-
ment 1s to effect the cutting, and accordingly

the latter movement is made more rapid than
the former. -

It is evident that the details of the appara-
tus may be varied in many particulars with-
out departing from the principles of my inven-
tion.

I do not herein broadly claim a rotary drill |
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or a drill rotated by electricity, one form of
drill so rotated being shown in Letters Patent
No. 159,028, granted January 26, 1875, In 70
that patent, however, no feed mechanism is
shown or necessary, as the motor and drill
moyetogether,there being no traversing move-
ment of the drill tool or stock relatively to the
electrical rotator; but 75

I claim as of my own invention—

1. The combination, substantially as herein
set forth, of an electromotor, a drill stock or
toolrotated thereby, mechanism for alternately
advancing and retracting the tool, and elee- 8o
tro-magnetie feed mechanism controlling said
movements.

2. The combination, substantially as Lerein
set forth, of a generator of electric currents,
an electromotor, circnit-wires connecting said 83
generator and motor, a drill stock or tool ro-
tated thereby, a hydraunlic feed mechanisin,
and automatic electro - magnetic regulating
mechanism contrelling said feed mechanism. -

0. T'he combination, substantially as herein ofe
set forth, of a drilling-tool, an automatic hy-
draulic feed mechanism, a feed-valve, electro-
magnets controlling said valve, a generator
of electric currents, and circuit-connections
between said generator and magnet to actuate 05
said valve.

4. The combination, substantially as herein
set torth, of the hydraulic feed-cylinders, the
water-supply pipe, the feed-valve, its stem or
handle constituting an armatuare, electro-mag- roc
nets on opposite sides therecof to reverse the
feed, a generator of electric currents, and cir-
cuit-wires connecting the genecrator and mag- o
nets. |

. The combination, substantially as Lerein [0§
set forth, of a generator, an electromotor, a
drill rotated thereby, automatic hydraalic feed
mechanism interposed between the drill and
motor, a feed-valve, electro-magnets control-
ling said valve, and electrical connections be- rro
tween the valve and motor automatically to
reverse the feed.

6. The combination, substantially as herein
set forth, of an electromotor, a drill rotated
thereby, hydraulic feed mechanism interposed ri1:
between the motor and tool, a water supply
pipe, a compression-chamber, a valve, an elec-
tro-magnet controlling said valve, an electric &
cireuit, & gage included therein, and mechan-
iIsm actuated by pressure in the compression- 120
chamber automatically to open or close said
circuit to operate said valve, and thereby to
regulate the water-supply, and consequently
the feed.

In testimony whereof 1 have hereunto sub- 125

scribed my name this 8th day of December, A.
D. 1881.

|

CHAS. I, BALL.

Witnesses:
WILLARD L. CANDEE,
ROBERT J. CUMMINGS. :
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