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To all whom it may concern :

Beitknownthat we, ALFRED G. HOLCOMBE,
of Granby, in the county of Hartford and State
of Connecticut, and CHARLES A. CHEEVER, of

5 the city, county, and State of New York, both
citizens of the United States, jointly have in-
vented certain new and useful Improvements
in Eleetric Drills, of which the following is a
specification.

Our invention relates to drills of the class
reciprocated by electro-magnetism. The ap-
plication, No. 8,370, of Charles E. Ball, for
electric rock-drills, filed April 26, 1880, shows
such a reciprocating drill as having the ca-
15 paeity of being driven positively in both di-

rections by electro-magnetism. Our own ap-

plication, No. 10,663, filed May 28, 1880, of
which application this constitutes a division,
likewise shows such a drill, together with
20 mechanism for feeding it. We do not, there-
fore, broadly claim herein positively actuat-
ing the drill in both directions by electro-mag-
netism, nor, broadly, the feed mechanism, but
limit our claims to the novel combinations and
25 organizations of old elements designated in
the claims at the end of this specification,
which relate, first, to an organization of mech-
anism whereby the drill, when fed forward,
may rapidly be retracted to commence a new
3o forward movement; and, secondly, to certain
improvements in the construetion of the drill-
ing part of the apparatus.
In the accompanying drawings, which rep-
resent our improvements as embodied in the
35 best way known to us at the date of filing this
application, Figure 1 represents a longitudi-
nal central section through so much of an elec.
tric drill embracing our improvements as is
necessary toillustratethesubject-matterherein
4o claimed. Tig. 2 represents a plan thereof,
and Tig. 3 a transverse section therethrough

on the line 1 1 of Fig. 1.

The mechanism is shown as mounted in a

skeleton - frame consisting of two heads or

45 plates, j 4/, united by rods % The lower or

forward head or plate, j/, is provided with

sockets, in which are inserted longitudinally-

adjustable legs I, constituting a base or tripod

upon which the mechanism is supported, and

so by means of which it may be adjusted at the
proper angle relatively to its work.
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Two properly-insulated ceils or helices, ¢ e,
coustituting ordinary electro- magnets, are
mouuted in a shding stoek or frame, shown as
consisting of head-pieces ¢/, having the ca- 53
pacity of sliding upon the frame-rods k&, and
being united by rods . The apparatus in
this instance is organized to actuate the drill
positively in both directions by electro-mag-
netism, and is shown as reciprocating verti- 6o
cally. The coil ¢ retracts the drill and its ap-
purtenances, and actuates the feed mechanism,
while the coil ¢ imparts to the drilling-tool its
forward working stroke. The latter coil is
therefore preferably made larger or longer. 63
Under the organization shown the effective-
ness of the stroke is increased by the weight
of the cores and their appurtenances supple-
menting the magnetic force.

The drilling-tool « is secured in suitable 70
well-known ways to a drill-stock, «/, constitut-
ing an axial extension of the cores b d, which
are similar to the soft-iron cores usually em-
ployed in electro-magnets. They are shown
as united by a bar or connecting - piece, f, of 75
brass or other suitable non-magnetic material,
$0 as to cause them to move together. The
drill, cores, counecting-piece, and feed-bar all
reciprocate in the same axial plane.

A polygonal guide-rod or feed-bar, ¢, con- 8o
stituting an axial prolongation of the core d,
works freely endwise through a corresponding
aperture in the feed-wheel m, so as to compel
both the feed-bar and feed-wheel to revolve
together in order to actuate the feed mechan- 85
ism, as hereinafter more fully described. The
relative organization of the coils and cores is
sach that when the front core, b, is wholly
within its coil ¢, the rear or-lifting core, d, pro-
jects backward beyond the coil, as shown in go
Fig. 1, and when the core d is wholly within
its coil the core b projects beyond the forward
end of the coil ¢. )

The automatic feed mechanism employed is
similar to that described in our prior applica: gg
tion, with the exception hereinafter noted.
The conical end I of the guide-rod, by its re-
ciprocation, actuates a pawl on the feed-wheel
m through a tappet or wiper, o/, and arm o?
on a rock-shaft, o, provided with a retracting- 100
spring. The polygonal form of the guide-rod
compels it and the tool-holder to rotate with



15

20

25

30

2 235,947

the feed-wheel m, which latter wheel gears
with a screw-wheel, #, likewise mounted on
the same adjustable stock or arm as the feed-
wheel. A screwed spindle, p, fixed rigidly in
the head-pieces j j/, passes freely through a
central hole in this screw-wheel #n, on the ap-
per surface of which two half-nuts, #, slide in
suitable guides, being controlled by means of
a ring, s, provided with studs arranged to
work in cam-slots in the nats, (see Iig. 2,) so
that as the screw-wheel rotates the half-nuts,
being carried with it, gradually move forward
on the screw p, carrying the entire working
mechanism with them. By reversing the
movements of the ring the half-nuts release
their grasp on the screw, and the working
parts can be rapidly retracted. The half-nuts
are locked on the serew by a pawl, 17, catching
in a noteh in the rings. The parts are so pro-
portioned that the normal feed imparted to
the drill is equal to the distance it would pene-
trate the softest substance upon which it is
designed to operate. The conical head hisso
shaped and the stad or roller o on the arm o*
so adjusted relatively thereto that the pawl
will move the wheel m the distance of one
ratchet-tooth for each full stroke of the tool,
and should the substance be hard enough to
prevent the tool from making its full stroke
the pawl will not catch over the succeeding
tooth of the ratchet until the tool penetrates
its full depth. The percentage of the stroke
lost by the failure of the tool to cateh on the

. ratchet-tooth is very small, so that it doesnot
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materially affect the momentum of the tool.
By this organization the feed is perfectly reg-
ulated by the depth of penetration of the tool,
and prevents the straining or breaking of the
apparatus.

The coils ¢ ¢ are connected with a suitable
generator of electricity in usual well-known
ways by conductors ¢ ¢, the current being al-
ternately shunted through each coil, so as to
move the drill positively in both directions.
Our prior application, above mentioned, shows
a rheotome or circuit-breaker for producing
this alternation of enrrents disconnected from
the drill. Theapplication of Ball, above men-
tioned, shows a circuit-breaker actuated di-
rectly by the drill-stock.

Fig. 1 of the accompanying drawings shows
a-method not only of actuating the cirecuit-
breaker from the drill-stock, but also of regu-
lating its action. This we do by means of ad-

55 justable tappets or wipers, consisting of screw-
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nuts-w ', working on the screwed drill-stock.
These serew-nuts act alternately on one arm
of an elbow-lever or bell-crank lever, u, with
which one of the conductors is connected,
which bell-crank lever rocks on a pivot in a
bracket or arm connected with the sliding
stock or head 7. The conducting-arm of this
bell-crank lever vibrates between two insn-
lated binding - posts, v @/, against either of
which it is alternately held by a spring, «/,
and by aring on a projection on the bell-crank

lever, in a well-known way. Conductors v ¢?
2% lead from the binding-posts to the terminals
of their respective. coils ¢ ¢, to the other termi-
nals of which the conductors ¢ ¥* are respect-
ively connected.

The relation of the parts shown in Fig, 1 is
such that when the drilling-tool and cores are
retracted to their greatest extent the forward
or lower nat, w, presses the actuating-arm of
the bell-crank lever backward and causes its
conducting-arm to come in contact with the
binding-post », thus allowing the carrent to
flow through the wire +? to the rear coil, ¢, and
through the conduetor ¢ back to the gener-
ator. This current causes the coil to act mag-
netically on the core d, causing it to advance,
thus driving the tool forward to its work, and
at the same time pushing the core d partly ont
of its coil ¢. Just before the tool completes
its forward stroke the rear nut, «’, on the tool-
stock strikes the actuating-arm of the Dbell-
crank lever and moves its actuating-arm from
contact with the post v to contact with the
post ¥/, which latter is connected by the swire
v® to the forward coil, ¢, through which the
current passes by the wire ¢* to the return-
wire . The current is thus shunted through
the coil ¢ to the coil ¢, and its action retracts
the core b within the coil ¢, correspondingly re-
tracting the tool, and at the same time mov-
ing therheotome or circuit-breaker back to the
position shown in Tig. 1, when the operation
above described is repeated. The tool is thas
positively reciprocated in both directions at
measured intervals so long as the coils are in
circuit. The rapidity of the stroke can be
regulated by moving the screw-nuts backward
or forward on the drill-stock, it being obvious
that as they are brought nearer together the
rapidity of the stroke will be quickened, while
the contrary movement would diminish such
rapidity.

The actuating-arm of the bell-crank leveris
made somewhat flexible, to enable it to yield
slightly after the conducting-arm has come in
contact with the pieces w by the pressure of
the nut «’ on it when the tool is working at
its full stroke, the effect of which is to give the
maximum degree of feed, as the stud o' is

thereby caused to descend on the conical point

I, and thus give a longer stroke to the feed-
pawl o, hereinbefore described. A buffer-
spring of suitable material interposed between
the nut ' and the sliding stock counteracts the
jarwhich would otherwise occar were the rapid
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backward motion given to the tool by the mag- -

net unchecked. The recoil of this spring ob-
viously would impart additional force to the
forward stroke of the tool.

‘We claim as of our own invention—

1. The combination, substantially as herein
set forth, of the coils or helices, the cores re-
ciprocating endwise therethrough, the connect-
ing-piece of non-magnetic material, and the
drilling-tool connected with the corés, whereby
the cores and drilling-tool are caused to move
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together and the momentum utilized on the
working stroke.

2. The combination, substantially as herein
set forth, of the coils or helices, the cores recip-
rocating therethrough, the drilling-tool eon-
nected with the cores, and the interposed buf-
fer-spring, which diminishes the shock of the
tool on its backward motion, and the resili-
ence of which spring increases the momentut
of the working stroke. -

3. The combination, substantially as herein
set forth, of the coils, the cores, the drilling-
tool carried thereby, adjustable tappets or
wipers on the drill-stock, the circuit-breaker,
aund the connecting-wires, whereby the rapidity
of the stroke may be regulated.

4. The combination, substantially as herein
set forth, of the main frame, the stock or tool
holder adjustable therein, the coils, the cores,
the drilling-tool and feed-bar mounted there-
on, a feed-screw fixed on the frame, halfnuats

embracing said screw, and mechanism, s¥
stantially such as described, for rotating t
balf-nuts by the reciprocation of the feed-bar,
automatically to regulate the feed of the tool.

5. The combination, substantially as herein
set forth, of the frame, the stock adjustable
therein, the coils carried by the stock, the
cores reciprocating in the coils, the drilling-
tool carried by the core, the feed-bar, also car-
ried by the core, automatic feed mechanism,
substantially such as described, and a rheo-
tome actuated by the drill-stock to render the
feed and the working of the drill both auto-
matic.

In witness whereof we have hereunto set
our hands this 28th day of July, 1880.

ALFYRED G. HOLCOMBE.
CHAS. A. CHEEVER.
Witnesses:
WILLARD L. CANDEE,
ALFRED SHEDLOCK.
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