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To all whom it may concermn:

Be it known that I, THoMAS D. LOCKWOOD,
of Malden, in the county of Suffolk and State
of Massaehusetts have invented certain Lm-
provements in K Klectric Signaling Circuits and
Appliances, of which the fol]ownw 1s a specl-
fication.

The object of my invention is to provide

means whereby ordinary single-stroke electro-
magnetic belis may be caused to produce a con-
tinuous ring, and whereby a magneto-generas-
torfurnishing electrieal pulsations of alternate

direction may be employved to develop the

actuating electricity without necessitating the
employment of polarized bells. I accomplish
these ends by a specific organization of polar-
ized relays, resistances, and circuits, which are
more particularly hereinafter described, and
which are elearly shown in the accompanying
drawing, which forms a part of this specifica-
tion. |

The drawing shows in diagram the general
features of my invention.

(x isasymbolic representation of a magneto-
eleetric generator-adapted to develop electric
currents of successively alternating direction.

It is supposed to be in a state of cﬂntmuous_

operation, and its armature isrevolved by any
convenient source of power through the me-
dium oi belts and pulleys, in a manner well
understood. One of the armature-coil termi-
nals 1s attached to the initial ground-wire 4.
To the other terminal is attached the leading-

~oub or supply wire 2. At any suitable point

on this wire a derived circuit, 6, may be
branched therefrom, and this braneh leads
through the helices of the two polarized re-
fay- m%onetu M and M/, and by wire 3 and the
resistance-coil or rheostat R" to earth. The
resistance of this coill must be much higher
than that of any bell to be served, to the end
that when the service-line 2 is closed onto ¢ any

bell sufficient current will pass over said bell-

line to signal efficiently. Other derived cir-
cults may 1n like manner be branched from
the main wire 2, and 1 have shown -a second
line, I, which leads throngh another polarized
rehy, M2, and by wire '8 and resistance to
ground, as before. Iach polarized relay is
provided with an armature, b, acted upon by
both pole-pieces, and the said relay 1s adapted

| and ¢, by which its traversc in either direc-
tion is governed. I may use a conducting
limit-screw on both sides, as in M', and con- 55
nect a bell-cireuit to each; or I may utﬂlze but
one serew for such pmpose leaving the other
unattached. The other, in the ]a’rter case,
might, if desired, be provided with a non-
conducting tip. This, however, 18 immate- 60
rial; but it is essential that the two limit-
screws should be insunlated from one another.
In each polarized relay a shunt-wire, s, is
led irom the outer coil-terminal, or that ter-
minal which is most distant from the gen- 65
erator to the substance of the armature. In
the relay M the contact - screw ¢ only is con-
nected with a signaling-circuit leading to a
button-anvil, 7. The press-button B is unit-
ed with line I, ieading to the single - stroke 7o
electric bells ¢/, ¢*, and ¢’ to the distant ter-
minal ground I°, or to the opposite pole of
the generator by a return-wire, 12, if desired.
These bells have soft-iron cores, and are not
polarized induetfively or otherwise. Theyre- 75
spond, therefore, to an interrupted current of
constant direction. In the case of the relay
M?® both limit-screws are utilized as signal-
circult connections, the upper one, d, leading
by wire 7 to the anvil K? the key itself con- 8o
necting with the beil-line 1.7 _
Any number of circuit-closers, which may
be press buttons or keyvs, as preferred, may-
be used with theseveral bell-lines, so that the
bells may be operated from several different 83
points, if desired. It is only necessary to run
a branch wire as from wire 7 to a second key-
anvil, and a wire, 12, from any desired point
on the wire L/ to a second key. The keys or
buttons and anvils may, of course, be trans- o
posed, the wire 7, for example, being connect-
ed with a button or key and the line L with
the anvil. The contact-point ¢ of relay M in-

i dicabes still another wire, 10, leading to a key

~which is adapted to actuate another bell-line. 95
In the system worked by the relay M? which

in other respects is identical with those which -

I have described, a wire, 13, is represented as
leading from the main bmnch 7toakey-anvil,
which is operated by a key connected by wire 1co
with a point on the line beyond one or more

of the bells. The design of this device is to
enable the operator at that point to ring a-

to vibrate between a pair of limit-serews, d } limited number of the bells only, the bell a




being in this case excluded. Itis understood |

that in the operation of this system the gen-
erator (x is in a state of continuous rotation,

and that consequently a constant succession

of currents of swiftly - alternating direction
are constantly being transmitted through the

two closed cireuits 2 and 3 and-2 and 8 The
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armatures of the several polarized relays re-
5p0nd of course, to these changes in direction,

swinging one way In response to a plus cur-

rent, and the other way in response to a mi-
nus eurrent Moreover, a3 the alfernations
In direction in the generator-circult are very
rapid, the armatures are in a correspond-

ing 1ap1d state of vibration. The effect of

| the wire s 18 simply to shunt a counsiderable
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portion of the elecvricity developed by the
generator wvia the armature b and the con-
tact-screws to the external circuit when the
sald - external circuit is at any point closed.
As long as the external circuits are normally
open the whole of the current passes via the
resistances to ground. But when any of the

circuit-closers or keys are operated to ring

a bell or a series of bells a large portion of the
electricity istransferred by means of thearma-
ture to the bell-line, and inasmuch as the con-
tact between the armature and any particular
contact-screw is due to electricity of a direc-
tion adapted to swing the armature toward
such screw, it is obvious that currents of the
same direction only will be transferred from
that screw to the line beyond; hence the bells
connected upon the circuit leading from any
contact-screw will receive a series of inter-
mittent electrical currents, and will conse-
quently ring continuously while the cireuit is

.closed.

I am aware that 1t 18 not broadly new to
ring bells by magneto-currents, and I do not
broadly claim apparatus adapted for that pur-
pose. The ordinary magneto-machine used al-
most universally as a telephone-signal is &
well-known example. It is, however, requi-
site to use polarized bells in combination with

- such a device in orderto obtain a useful effect

if the bells are connected in direct circuit, and
ifneutral electro-magnetic bells, such as T con-
template using, are so connected the only re-
sult when the circuit is closed will be a slight
chattering of thearmatures, sincethereversals
of cur rent succeed one another so quickly as
to have no practical effect on the armature.
The gist of my invention lies in the com-
bination of an alternating current-generator
with single-stroke non- polarlzed bells in such

~a way that the intermitting currents of even

direction delivered from one half of each revo-
lution of the generator-armature may be sue-
cessively directed through one or more bell-
circuits, a continuous ring upon the bells in-
cluded in said circuits, while the intermitting
currents of opposite direction developed by
the remalning half of each revolution may be
similarly utilized to ring bells connected with
a second series of circuits.
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I claim as of my invention and desire tosecure
by Letters Patent—

1. In an electrical signaling system, a mag-
neto- ﬂ‘enemtorad&ptedt0produce%uc,cesswely e,
reversed currents, a normally-closed main eir-

cuit therefor, a normally-open derived circuit

containing a circuit-closer- and electric bells,

and a polarized relay having its electro-mag-
net included in the main cirenit and its arma- 753
ture attached to sald main -circuit, and.pro-
vided with a contact limit-stop for said arma-
ture, the said stop being connected through
the circuit - closer with the derived ecircuit,
whereby the said derived circuit may be con- 8c
nected with the main at each stroke of the
relay-armature in a given direction, for the
purposes set forth.

2. In combination with a inagneto-genera-
tor, one or more normally-open “bell- e1rcu1t&, 85
kejs or circuit-closers for connecting any of
the said bell-circuits with the generator, and
analyzing devices, as indicated, adapted to se-

lect the intermittent electrical pulsations of

either direction and to direct them upon the .go
sald bell-circuits when the keys of the said
bell-circuits are closed, substantially as de-
scribed.

3. Inasystem of electric signaling, the com-
bination of an alternating current-generator, g5
one or more normally-closed main circuits
therefor, one or more polarized relays in each
main circuit, a normally-open signaling-cir-
cuit, Including a series of electric bells, a key
or circuit-closer for each signaling-ecircnit, ICO
adapted when operated to connect the said ¢ir-
cult with one of the armature-contacts of one
of the said polarized relays, whereby succes-
sive pulsations of like direction may be trans-
mitted over the signaiing-circuit to ring the 1035
bells connected thereon, in the manner de-
scribed. |

4, The combination, substantially as here-
inbefore described, of an alternating current-
generator, one or more normally- closed cir- 11C
cuits therefor, one or more polarized relays |
included in each of the said branch circuits,
each of the sald relays having its armature
connected with the main circuit at a point ex-
ternal to therelay-magnet,a seriesof normally- 115
opensignaling-cireuits, including neutral elec-
tric bells, each circuit being adapted to be con-
nected by means of a suitable circuit-closer
with one of the armature-contacts of one of the
relays,so as to constitute a derived circuit from 120
the generator, whereby the successive pulsa-
tions of the same direction may be directed
over the said derived cireuit, substantially as
and for the purposes described. -

5. The combination, subbtantmlly as here-
inbefore described, of an alternating current-
generator, one or mme main normally closed
circuits therefor, one or more polarized relays
included in each of the said branch circuits,
each of said relays having its armature con- 130
nected with the main circuit at a point exter-

' nal to the relay-magnet, a series of normally-
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including a series of electric bells and having
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open signaling-eircuits including neutral elec- |
tric bells, each circuit being adapted to be con-
nected by means of a suitable closer with one
of the armature-contacts of one of the relays,
S0 as to constitute a derived circuit from the
generator, whereby the suceessive pulsations
of the same direction may be directed over the
sald derived circuit, substantially as-and for |
the purposes deseribed. |

6. A magneto-generator adapted to produce !
electric currents of successively alternating
direction, one or more.closed main cirenits
therefor, each including oneor more polarized
relays and a high resistance, the armatures of |
the said polarized relays being united with the !
main cireuit at a point external to the relay-
magnet, one or more normally-open bell-cir-
cuits for each polarized relay, each bell-cireuit

a total resistance not greater than the resist-
ance of the main circuit, together with a key
or cirenit-closer for each bell-circuit, whereby

deseribed. --

-

the said bell-line may be united with a contact-
point of one of the relays, in the manner and
for the purposes specified. .

7. The combination, with a normally-open
bell-circuit, of a polarized relay acting as an
analyzer of the successively-reversed currents
of an ordinary magneto-machine, and one or
more circuit-closers adapted to connect the 30
sald bell-circuit with the local contact-point
of the said relay at any desired point of the
said circuit, whereby one or more of the bells
may be rung to the exclusion of the others, as

25
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In testimony whereof I havesigned my name

to this specification,in the presence of two sub-
scribing witnesses, this 3d day of September,
1884. : | . | |

THOS. D. LOCKWOOD.

- Withesses:
GEO. WILLIS PIERGZL‘_,
D. E. RIcHARDS,
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