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UNITED STATES

PaTENT OFFICE.

CHARLIS J. VAN DEPOELE, OF CHICAGO, ILLINOIS.

APPARATUS FOR OPERATING TOOLS BY ELECTRICITY.

SPECIPICATION forming part of Letters Patent INo. 307,884, dated November 11, 1884.

Application filed February 14, 1824,

Lo all whom it may concern:

Be it known that I, CHArLES J. VAN DE-
POELE, acitizen of the United Statesof Ameri-
ca, residing at Chicago, in the county of Cook
and_State of Illinois, have invented certain
new and useful Improvements in Apparatus
for Operating Tools by Electricity, of which
the following is a specification, reference being
had therein to the accompanying drawings.

My invention relates to a new and useful
improvement in apparatus for operating tools
by electricity;. and it consists, first, in an ap-
paratus in which tools are operated by means
of an electro-magnetic core working inside of &
solenoid or hollow magnet; and, secondly, in
certain combinations and construetion and ar-
rangement of parts hereinafter more particu-
larly described and claimed.

In the accompanying drawings, Figure 1 is
a longitudinal cross-section through the cen-
ter of the machine, showing the solenoid, the
electro-magnetic core, the automatic circuit-
changer, &e. Fig. 2 is a plan view taken
through the line # « of Fig. 1, showing the
automatic circuit-changer, casing, &e.  ITtig. 8
is an end view of the apparatus, showing the
binding-posts and contact-rods all carried by
the movable disk G. Tig. 4 is an elevation
of a detached part, showing the automatie cir-
cuit-changer carried by the electro-magnetic
core A. Fig. 5 is.a diagram of connections
and cireunits through the machine. Tig. 6 is
a diagram showing the alternate positions of
the circuit-changer. * Figs. 7 and 8 are a plan
and elevation, respectively, showing the ma-
chine ready for operation and carried by a
frame, upon which it is pivotally mounted,
and provided with a worm-gear which will al-
low the variation of the position of the cutter
in a certain range without moving the appa-
ratus. Fig. 9is adiagrammatic sectionalside
view of a modification.

In the different figures similar letters indi-
cate similar parts.

A represents an electro-magnetic core nov-
able longitudinally in the solenoid or hollow
magnet C, and so wound and connected as to

‘have the same polarity at its opposite extremi-

ties, while its center is always of a different
polarity from that existing at its ends.

At the end or extrenmity of the core A is a
circuit-changer operated automatically by the

(Yo model.)

inertia of the same, owing to the sudden stop-
page of the movement of the core when mov-
inz in either direction. This circuit-changer
will reverse the polarity in the core A, so
that at one time the center will have a north
polarity, while the two extremities will have
a south polarity. The polarity in the solen-
oid Cis not reversed; consequently the core
A will be thrust in one direction, when sud-
denly the polarity in said core A will be south
in the center and north at the two extremi-
ties, causing a motiow in the opposite direc-
tion, and so on as long as the eurreut is estab-
lished.

B is a tube of brass or bronze, in which the
core A is intended to move to and fro, and
forms also part of the bobbin upon which the
coils of the solenoid C are wound.

4 4 are two iron rings forming the end of the
solenoid C. ,

¢ ¢ arc the coils around the core A.

D is a disk of soft iron permanently fixed
to the core A and forming part thereof. Up-
on this disk are mounted four contact-springs,
« @ & o) as also two contact-sleeves, IV I,
through which work the two contact-bars F F,
all insulated from the core A. ,

Afttached to and forming part of the sleeves
I’ I are two uprights, 1/, carrying two trun-
nions, N X* which form part of the contact-
plates J" and J¥ vespectively, thus forming a
positive and a negative pole, p and n. The
contact-plates J' and J* are held together by a
block, I, of some insulating material—such as
wood, vulcanized {iber, or the like.

Upon the block I is mounted a weight, L,
which oscillates the plates J" and J*, the whole
being carried by the trunnions X/ and X2 in
the uprights f 7, and the oscillation of this
weight will cause the reversal of the current
in the coils of A in & manner hereinafter ex-
plained. ‘

I? I ave two guide-rods, which are also elec-
trical conductors passing freely through the
sleeves IV I, giving passage of the current to
the circuit-changer, which rods are properly
insulated from the plate G.

Aty isshown a heavy rubber ring encircling
the core A, and intended to stop the motion
of the latter,in case that no other obstacle ob-
structed its course, and this will prevent injury
to the machine by the force of the blow.
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S is a coiled spring around the core A, and
is intended to check the back motion or course
of A, and also assist in starting the core in the
positive or forward thrust.

(118 a disk or plate of brass or other suitable
material, carrying the rods F I and the main
binding-posts P and N, which disk G can be
rotated, when found necessary, to turn the
core A toany position required by the tool Q.

H is a casing, of brass or other suitable ma-
terial, protecting the different parts from dust,
preventing also inflammable gases from con-
tact with possible sparks from the circuit-
changer.

The circuits in the apparatus are clearly
shown in the diagram IMig. 5. The current
entering by the post P passes by suitable con-
ductor to the solenoid C, the free end of the
coil of which is connected by a snitable con-
ductor to the contact-rod T, from whenee it
passes to sleeve I and upright £, to contact-
plate J', to contact-spring «* or «’, by proper
conductor to coils ¢ ¢, around the core A, and
by proper conductors to « or «', by plate J*
and by suitable connections, I I, &e.,as shown,
to the negative binding-post of machine at N.

Having deseribed the different parts of the
machine, as well as the electrical cireunits
through the different parts of the same, T will
now proeeed to explain its operation. The
current being established with asunitablesource
of electricity, we will suppose the circuit-
changer to stand as indicated in Fig. 6, and
the coils of the solenoid and its core being
wound and connected as described and shown
in Figs. 1 and 5, it will readily be understood
that the core A will be thrown forward with
a power dependent upon the size of the ma-
chine and thestrength of the current furnished,
and the tool Q (which may represent a ham-
mer, chisel, or preferably a drill for boring
rock or mining) will strike either the rock,
iron, or other substance that may be in its
way, and the material or substance struck, be-
ing a solid, will prevent any further motion
than what the blow can make way for, so that
ay this instant the core A, being stopped sud-
denly,the weight I, pivotedinf/,will continue
its course and make contact between the plates
J"and J* with the two contact-springs « «a,
which are of opposite polarity to those they
were in contact with in the forward thrust.
The current being thus reversed in A, a mo-
tion backward takes place instantaneously,
until the collar on A strikes the spring S,
when A will again be stopped, and the weight
E will; by continuing its motion, move farther
backward, thus throwing the contact-plates J’
and J* in the same position us at the starting
of the wachine, when the core is again thrown
forward, and so on as long as the currvent is
supplied. In the forward strokeitisnot nec-
essary that the core travel the whole length
of its stroke In order to reverse the current;
but the moment the blow is given, no matter
how short or how long the length of its stroke,
the weight will be thrown over, reversing the

currentand polarity in A, which will instantly
be driven backward, and thus the apparatus
accommodates itself to a stroke from a few
inches up to its whole length.

It is evident that thisapparatus can be used
for a variety of purposes—such as forging,
stamping, mining, &e.—Dby simply changing
or modifying the tool carried by the fore end
of the movable core, and that any form of cut-
ter, hammer, drill, or other tool may be em-
ployed.

I do not desive to confine myself to the ex-
act construction here given, since I canmodify
the apparatus to snit the work it will have to
perform without departing from the spirit of
my invention.

Where I use the word ““changer” in the
claims I mean to be understood as covering
also a device used for simply opening or clos-
ing a circuit, such ag is shown in Tig. 9, in
which S rep1‘esent5meﬁ.10rdimry solenoid; T, a
soft-iron core working therein, carrying a drill,
and ab its opposite ends guide-rods ¢ ¢/, work-
ing through fixed gnides U U'. The gnide-
rod ¢ carries a pivoted and weighted cireunit-
breaker, V, substantially the same as that used
for changing orreversing the current shown in
Figs. 1 and 6, exceptthat, instead of changing
or reversing the current,itopens and closes the
cireuit, but, like that, it is operated by itsin-
ertia when the motion of the core suddenly
ceases. This circuit-breaker, when in the po-
sition shown in full lines in the drawings,isin
electrical connection with the battery through
the guide U and rod ¢, and with the solenoid
through the contact W, (which is insulated
from the circuit-breaker lever,) and thus the
cireuit is established through the solenoid,
causing it to draw in the core. When the
core has been drawn in and the drill has
struck its blow, the inertia of the weight on
the cireuit-breaker causes the latter to assume
the position shown indotted lines, thus break-
ing the circuit and allowing the weight o,
whiech is connected with the rod ¢, to draw the
core out of the solenoid until a collar, z, on
the vod ¢ strikes the guide U’, when the iner-
tia of the weight onthe circuit-breaker causes
the current to be again re-established.

I have shownthe apparatus mounted on and
having its forward end pivoted at T to a
frame, which carries a screw, O, working in
the curved rack V, which serew O may be
turnied by the hand-wheels 2 %, and thusa con-
siderable range of motion may be readily
given to the drill.

The special construction of the apparatusas
Tintend to build it will allow of its being
worked at any possible angle or position; but
the mechanism that will be employed for guid-
ing and holding it to produce this range of
motion is not herc shown or claimed, as it
will form the subject-matter of a separate ap-
plication.

‘What I claim as new is—

1. The combination of a solenoid or hollow
magnet, and a core working therein having
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two poles of like polarity at its opposite ex-
tremes, and a central pole of a different po-
larity from those at the ends, with a circuit-
changer and sunitable electrical connecetions
with the source of power, whereby the three
poles of the core react upon the poles of the
solenoid and induce a reciprocating motion in
the core, substantially as described.

2. The combination, with a solenoid or hol-

low magnet, of a core working therein and !

having coils wound onitin opposite directions,
a circuit-changer, and an electric cirenit con-
necting the solenoid, the core, and circuit-
changer with the source of power, substan-
tially as described. .

3. The combination of a solenoid, an elec-
tro-magnet as a core, suitable electrical con-
nections to cause one of said instraments to
give motion to the other, and a tool operated
by the motion of the moving instrument, sub-
stantially as deseribed.

4. The combination of a solenoid, an elee-
tro-magnet as a core, suitable electrical con-
nections to cause one of said instruments to
give motion to the other, and a tool attached
to the end of said core and moving therewith,
substantially as described.

5. The combination of a solenoid, a core

carrying two coils wound in opposite diree-
tions, a circuit-changer constructed and ar-
ranged to send the current through the coils
of the core in.opposite directions, and a tool
operated by the motion of the core, substan-
tially as desecribed.
* 6. The combination of a solenoid and a core
carrying atool, and having two coils wound in
opposite directions, with a cireuit - changer
constructed and arranged to send the current
through the coils in opposite directions, sub-
stantially as described.

7. The combination ofasolenoid, acore, suit-
able electrical connections to cause one of said
instruments to give motion to the other, a tool
operated by the moving instrument, and an
automatic cireuit - changer operated Ly the
stoppage of said moving instrument, substan-
tially as described.

8. Thecombination ofasolenoid, a core, suit-
able electrical connections to cause one of said
instruments to give motion to the other, a tool
operated by said moving instrament, and an
automatic cireuit- changer operated through
its inertia, substantially as described.

9. Thecombination ofasolenoid, a core, suit-
able electrical connections to cause one of said
instruments to give motion to the other, a tool
carried by the moving instrument, and a cir-
cuit-changerprovided with a weight cons! rucs-
ed to travel farther at each stroke than the
device carrying it, and thus change the cireuit,
substantially as described.

10. The combination of a golenoid, a core,
suitable electrical connections to cause one of
said instruments to give motion to the other,
a tool carried by the moving instrument, and
a circuit-changer provided with an oscillating
weight connected with swinging contact-plates

t

to change the circuit, substantially as de-
seribed.

11. The combination of a helix forming part
of an clectric eirenit, a device’ moved by the
energizing of said helix, and a ¢ircuit-changer
attached tosaid moving device and construeted
to be moved by the cessation of the motion
thereof, substantially as deseribed.

12. The combination of a helix forming part
of an eleetric cireuit, a device moved by the
energizing of said helix, and a cireuit-changer
attached to said moving device and operated
through the inertia of said changer, substan-
tially as described.

13. The combination of a solenoid, a core
moving therein, and a current-changer mount-
ed upon the core constructed to change the
current operating the corve, substantially as
described.

1d. The combination of a solenoid, an elec-
tro-magnet as a core moving thervein, and an
automatic cirenit-changer mounted upon the
core, constructed and arranged to send the cur-
rent through the coils of said core in opposite
directions alternately, substantially as de-
seribed.

15. The combination of a solenoid, a core
moving therein, and an automatic circuit-
changer mounted upon the core, and construct-
ed to be moved on the cessation of the move-
ment of said core and change the current pass-
ing through the coils of the core, to drive the
core in the opposite direetion, substantially as
deseribed.

16. The combination of a solenoid, a core
moving therein, having coils wound in oppo-
site directions, anid a circuit-changer mounted
upon said core, and constructed to be moved
through its own ivertia, whereby the current

| is sent in opposite directions through the coils

of the core, substantially as described.

17. The combination of the solenoid and a’

core carrying at one end atool, and af the
otherend anautomatic circuit-changer, where-
by the current is changed after the tool strikes,
substantially as described.

18. The combination of a solenoid and elec-
tro-magnet as a core, having two oppositely-
wound helices, and carrying at one end a tool,
and ab the other a cirveuit-changer, whereby
the current of the cove-coils is changed after
the tool strikes, and the current issent through
said coils in an opposite direction, thus car-
rying the core back again to give another
blow with the tool, substantiallyas described.

16. The combination, in a tool-operating
apparatus, of a solenoid wound upon a dia-
magnetic tube between iron rings surround-
ing the ends of the tube, an electro-magnet as
a core working freely in the tube of the so-
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the sawme polarity, and its center'of a different
polarity from the ends, and an automatic cir-
cuit-changer, and suitable eireuits connecting
the solenoid, the core, and the cireuit-changer
with the source of power, substantially as de-
seribed,
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20. The combination of a solenoid, a core
moving therein, having coils wound in oppo-
site directions, and suitable electric connec-
tions to make one instrument give motion to
the other, with a cirenit-changer consisting,

essentially, of two contact-plates constructed”

to oscillate on pivots by the joint action of the
moving instrument and the inertia of o weight

connected with said contact-plates, and to |
. to start it on its return, substantially as de-

change the circuits by contact with contact-
springs electrically connected with the coils
of the core, substantially as deseribed.

21. The combination of asolenoid, €, a core,
A, suitable electrical connections to cause one
of said instruents te give motion to the other,
an oscillating weight, 1, connected with and
moving oscillating contact-plates J° J°, sta-
tionary contact-points @’ ¢  «', clectrically
connected with the coils of {he core, and the

S0V,

Q.
S84

stationary rods ¥, for commecting the same
with the source of power, substantially as de-
scribed.

22. The combination of a solenoid, & core
moving therein, suitable electrical connee-
tions to cause onc of said instruments to give
motion to the other, and a spring, normally

out of action, arranged to resist the motion of

the core near the end of one stroke and assist

scribed.
In testimony whereof Iaflix my signature, in

presence of two witnesses, this 12th day of

February, 1884.
CHARLES J. VAN

TVitnesses:
AARON I BrILES,
.

JOVERLLL D, STILES.

DEPOLRLIL




