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OPBECIFICATION forming part of Letters Patent No. 307,498, dated November 4, 1884.

Applieation filed Jarch 30, 1883. (No model.)

To all whom it may concern :

Be it known that I, Jouw E. SMITH, of the
city and county of New York, in the State of
New York, have invented a new and useful

5 Ilmprovement in Electrical Pole-Changers, of
which the following is a specification, refer-
ence being had to theaccompanying drawin 2s.

Thisinventionrelatesto pole-changersforre-
versing the current of a single galvanie battery

1o orother electric generator by the action of elec-
tro-magnets. Instruments of this description
havetwo circuit-breaking devices, or a double
cireuit-breaking device, for opening and clos-
ing thecireniton each side ofthe batteryorgen-

15 erator. Insome instruments of this kind Lith-
erto made the two circuit - breaking levers,
tongues, or equivalent parts have been joined
together so as to move as one piece, and there-
fore parts of such devices have necessarily been

20 flexible in order to insure the closing of the
circuit on both sides of the battery. Itis dif-
ficult, if not impossible, to adjust the two parts
of such circuit breakers or closers so that
both will close the circuit the same length of

25 time, and they cannot be relied on to hold the
circuit closed when a current is not passing
through the magnetormagnets operating them
because of the tendency of the flexible part to
cause the inflexible or comparatively inflexi-

30 ble lever to break circuit. Thereis the same
difficulty if all the circuit-breaking levers and
connections are flexible. In another form of
electrical pole-changer a single lever with an
armature actuated directly by an electro-mag-

35 net makes electrical contact alternately with
twoother levers without armatures, which two
levers are caused to alternately oscillate by the
first-namedlever. Such aninstrument is very
unreliable, becausethe momentum of the arma-

40 tureless levers carriesthem too far and canses
them to break contract with the first-men-
tioned lever when the eircuit should remain
closed. In order to overcome these defects I
use two separate and independently but si-

45 multaneously moving circuit-breaking levers
or tongues which are preferably inflexible,
or, at least, as much so as the armature-lever
of the Morse relay, for example. Each of
these circuit-breaking leversis attached to an

50 armature, and the points or parts with which
said levers make electrical contact are rigid
instead of being springs or oscillating levers.

1

The armatures to which said levers are at-
tached may be of soft iron actuated by one or
more magnets and currents of either polarity, 55
or they may be of polarized steel and actuated

Ly one or more magnets and currents alter-
nately positive and negative. The magnet or
maghets and the armatuare-levers are arran ged

in two cireuits, the magnet or magnets being 60
located in one circuit, and the armature.le.
vers in the other circuit.

The invention is capable of several modifi-
cations, some of which I have illustrated in
the accompanying drawings, in which—

Figure 1 is a diagram showing the elements
of a pole-changer having two separate polar-
ized circuit-breaking levers operated by two
sets of electro-magnets and currents of alter-
nately opposite polarity. Fig. 2isa diagram 7o
showing the essential parts of a pole-changer
having two separate circnit-breaking levers
with soft-iron armatures actuated by electro-
magnets aud currents of either polarity. Figs.

3 and 4 show different forms of pole-changers, 75
each with two separate levers operated by a
single magnet and currents of either polarity.
Fig. 5 shows a method of mounting the several
parts of such electrical apparatus.

Similar letters of reference indicate corre- 8o
sponding parts in the several figures. '

In Fig. 1, ¢ @ are two ordinary U-shaped
electro-magnets with their poles facing each
other. A circuit-breaking tongue or lever, b,
supporting a polarized steel armature, ¢, is ar- 83
ranged to vibrate between the poles of said
magnets by their combined attraction and re-
pulsion, according to the direction of the cur-
rent energizing them. Maguets o’ «, lever v,
and armature ¢ are respeetively like and ar-
ranged like magnets « «, lever b, and arma-
ture ¢. Lever b when vibrated by maguets
& @ makes electrical contact alternately with
screws e f, and lever ¥ in like manner makes
electrical contact with screws g . A wire, 4, g5
connects serew ¢ with screw %, and screw JSis
connected with screw ¢ by a wire, k. )

The four magnets « ¢ ¢’ @’ are so connected
with one another, and with such reference to
the polarity of armatures ¢ ¢, that a current 100
of a certain polarity acting on them through a
cireuaif, d, in which the said magnets may be
placed, will cause lever b to make contact with
serew f and lever ¥ to connect with serew Ty
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while a current of the opposite polarity will
move said levers against serew e and g, re-
spectively. The last-named position of the
levers is the ome shown in the drawings.
If now a battery, I, be connected by wires
m nto levers b b/, respectively, and one end
of a cirenit, 7, be connected by a wire, k, with
screws f g, and the other end of the same
circuit be connected with screws e¢ & by a
wire, 4, reversed currents through circuit ¢
will cause levers b ' to alternately connect
with opposite ends of circuit 7, and thus re-
verse the current of battery I over the circuit
last named.

The magnets @ ¢, with lever b and screws ¢
I,
may be fastened to a base, as shown in Fig. 5,
and then the two instruments conneeted in ae-
cordance with the diagram in Fig. 1; or all the
said parts may in a similar manner be at-
tached to one larger base.

Instead of being placed between two mag-
nets, as shown in Fig. 1, each polarized arma-
ture carried by one of the circuit-breaking
tongues or levers b b may be placed between
the poles of a single magnet, and thereby actu-
ated in the same way as when placed between
the two magnets ¢ @ or ¢’ @'

TFig. 2shows a form of pole-changerin which
soft-iron armatures ¢ ¢'* take the place of the
polarized armatures in Fig. 1, and a retract-
ing-spring, o, is substituted for one of the mag-
nets a @, and a retracting-spring, o', takes the
place of one of the magnets « . Hence, the
levers b* bt in Fig. 2 are vibrated by a simple
opening and closing of the circuit d. In all
other respects the other parts, their arrange-
ment, connections, and operation, are the same
as desceribed in connection with Fig. 1. Mag-
net @, lever b, spring o, and screws e f, as well
as like parts in the other half of this pole-
changer, may be attached to a base preeisely

as the different parts of a Morse relay are.

mounted. Infact, this form of pole-changer
can be made by simply taking two Morse re-
lays, adding the connections f h, and then con-
necting the two relays together by wires d, 1,
and k.

Tig. 8 shows a form of pole-changer in which
both soft-iron. armatures ¢ ¢* are arranged
near and operated by the same poles of a
The levers b* 0 are bent
instead of being straight; but the different
parts connect and operate the same as the in-
strument shown in Tig. 2.

In ¥ig. 4 the magnet ¢ isstraight instead of
U-shaped, and has a soft-iron armature ab
each end.  The connections and operation of
this pole-changer are like those in Figs. 2 and
3. Tn all these forms of the pole-changer the
contact screws or points e f ¢ b are to be rig-
idly supported by metallic posts p p, as shown
in Fig. b, or so supported in any other well-
known manner. The two separate levers,
moved simultaneously by eleciro-magnets,
and the rigid contact-points make the pole-
changer perfectly reliable. If battery ! he

connected with wires 4 %, and eireuit j connect
with levers b ¥/, these pole-changers will re-
verse the current equally well and in substan-
tially the manner herein described.

T would remark that the pole-changer shown
in Fig. 1 is a desirable one for use in syn-
chronizing elocks on a system of circuits pri-
marily used for other purposes in accordance
with an invention for which I have on the
29th day of Mareh, 1883, filed an application
for Letters Patent, Serial No. 89,786; Some
or all of these forms may be found useful in
stock-reporting printing-telegraphs actuated
by reversed currents from a central station.
In such use there will be a pole-changer for
each line of printers. The printers will be
placed in eircuitj and be actuated by battery
1. Circuit d will be a local cireuit, and in it
will be situated the magnets of all the pole-
changers and the initial or controlling trans-
mitting-instrument.

I am aware that two separate and inde-
pendently moving armature-levers are shown
in Woodfill’s United Staves Patent No. 255,373,
of March 21, 1882, and in English Patent No.
2,941 of 1876. In the first-named patent
each lever is in a circuit with the other mag-
net, the whole combination acting as a repeat-
er. In said English patent the twolevers are
connected -in multiple arc, and each lever
makes electric contact on only one side.
Neither of these two devices can act as a pole-
changer. My invention differs from them in
having the two armature-levers in series in
the same cireuit and on opposite sides of an
electric generator, and not in circuit with the
magnets which vibrate said levers. I there-
fore restriet myself to the combination here-
in described, whereby the two armature-le-
vers are enabled to reverse a current over the
cireuit in which they are located.

‘What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In an electric pole-changer, the combi-
nation, with two electric cireuits, of two sepa-
rate and independently moving cirenit-break-
ing armature-levers, and rigid contact-pieces
on opposite sides of each of said levers, all
arranged in one of said cireuits, and electro-

.magnetic apparatus serving to vibrate said

levers, and arranged in the other of said cir-
cuits, substantially as herein described.

9. In an electric pole-changer, the combina-
tion, with two electric circuits,. of electro-
magnets in one cirenit, with polarized arma-
tures arranged between the poles of said mag-
nets, circuit-breaking levers carrying said ar-
matures, and rigid contact-pieces on opposite
sides of said levers, all arranged in the other
electric circuit, said levers being conmnected
in series and on opposite sides of an electric
generator, substantially as herein described.

JOHN E. SMITH.

Witnesses:
FrREDK. R. HAYNES,
Ep. L. MORAN,
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