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To all whom it may concern:
Be it known that I, FRANCIS W. JONES, a
citizen of the United States, and a resident

~of New York, in the county of New York and

State of New York, have invented a certain
new and useful Relay, of which the follow-
ing is a specification.

The object of my invention is to overcome
a practical difficulty in the use of neutral re-
laysin quadruplex-telegraph apparatus where
reversals of current are employed, and to in-
crease the rapidity and certainty of operation
of the apparatus. It is well known that in
this class of devices there is a tendency of
the neutral relay to give a false signal at the
time of reversal, owing to the fact that when
the neutral magnet is excited a period of ces-
sation of magnetism in the same occurs at
the instant of reversal. With lines of mod-

erate length this difficulty is overcome to |
some extent by making the cores of the mag-

net short and employing suitable compensat-
Ing devices; but with longer lines it is nec-
essary to use magnets of greater power. To
increase the magnetic effect by using more
wire, increasing the mass of iron, or length-
ening the core is, however, to increase the
tardiness of action, so as to increase the nat-
ural time of reversal, thus giving rise to false
signals and imperfect action.

The aim of my invention is to provide a
relay which shall be free from this defect on

long circuits, and to this end I propose to

virtually subdivide the large magnet hereto-
fore proposed and to use two or more electro-
magnets, each having a short core, such as is
employed on the relays of shorter cireuits,
and both pulling together upona common re-
lay-lever in a direction to assist one another.
The coils and cores being separate, the time
required for reversal is not inecreased over

what is necessary when one only is used. I |

- thus accomplish a decided saving in the use
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of battery, especially on long ecireunits, and
greatly increase the speed of operation of
long quadruplex-telegraph circuits,

My invention consists, further, in the par-
ticular combinations and organizations of
apparatus hereinafter described and claimed.

~In the accompanying drawings, igure 1 is

a diagram of circuits and apparatus embody- |

Ing my invention. Ifig. 2 is a side elevation

—

of the relay. Trig.5is a cross-section through

one of the magnet-cores of the same.
Referring to Iig. 1, A indieates a pole-
changing transmitter of ordinary character,
and B a tension-changing transmitter. The
pole-changing transmitter A sends signals by

‘reversals of the current of the main battery
M I3, whether the whole or a part of the same

isin circuid, while the transmitter B sends its
signals by changing the strength of the cur-
rent of the main cireuit independently of the
condition of the transmitter A.

The apparatus A B is of well-known char-
acter, and need not be described further in
detail, it only being stated that the devices
shown are typical of any apparatus adapted
to send signals by reversals of current and

~changes of tension, respectively, in a quadrn-

plex-telegraph apparatus.

The main and the artificial lines of the ap-
paratus are indicated at 1 1/, respectively.

P indicates the ordinary polar relay, con-
nected into or between the main and artifi-
cial lines in the ordinary manner, so that it
will be balanced with respect to outgoing
currents and to respond only to currents com-

‘ing over the line 1 from the distant station

under the operation of a similar apparatus A
at such station. - | |
E’ E° indicate two neutral electro-magnets,
which are magnetically independent of one
another in the sensc that their cores are not
magnetically connected in anymanner. These
two magnets act in conjunction upon a relay-
armature lever, the two parts of which are
indicated at I” 12, and are each provided, as
18 well known in the art, with an armature
placed opposite the pole of the magnet E’ or
E*  Magnet E’ corresponds to the magnet
known as the “number 2 relay-magnet” of an
ordinary quadruplex - telegraph cirvcuit. Its
core 1s made as short as possible, and its core
18 slotted, as indicated in the cross-section,
Fig. 3,with a very narrow slot entering to the
center of the core. This slot is for the pur-
pose of cutting off the Foucault currents, and
must be narrow and deep, as shown. The
magnet E’ is balanced with respect to outeo-
Ing currents in any ordinary way—as, for in-
stance, by winding it with two coils, as indi-
cated, placed, respectively, in the main and

L artificial lines, and operating to oppose one an-
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other’s action when currents pass through the
same from the battery M B. The magnet E-
is similar to E’, and is also balanced with re-
spect to outgoing currents. As the two mag-
nets pull in conjunction on the armature-le-

ver, the magnetic effect of arriving currents.
is augmented, and as the cores and coils for

such magnets are independent of one another

the time of reversals is not increased beyond

that incurred with only one of them in cir-
cuit. It is thus possible to preserve or even
increase the magnetic pull for the neutral re-

‘lay, while- greatly reducing the time of re-

versal.
My invention also permits of the use of very

coarse wire, thus avoiding heating in the coils

of the magnet, which 18 at present a very se-
rious defect in quadruplex-telegraph appara-

tus when very heavy currents are used, as
from dynamo-electric machines.

E? indicates a third magnet, which is pref--

erably a neutral magnet, and acts on a third
arm L3 of the relay-armature lever.

tion to assist the magnets B E*. The coils of
the magnet E*are connected to the secondary

5 of an induction-coil I, which has two coils

3 4, placed, respectively, in the main and ar-

tificial lines, or otherwise balanced with re-
These devices

spect to outgoing currents.
operate after the manner described In my

prior patent, No. 360,528, and with the effect
of preventing any mutilation of thesignal re-

ceived by the neutral relay in case the time

of reversal should be extended so far as to
permit the relay-armature to fall back to its

~ back-stop.
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The subdivision of the ordinary magnet-

core for the neutral relay into two cores and
sets of coils is of itself an important factor i
increasing the rapidity of signaling without

‘mutilation of signal on the neutral relay; but
in conjunction therewith the action ot the
magnet E? is such that Tam enabled to attain

results far superior to any before secured.

The mag-
netic pull of such third magnet is in a direc-

424,209

understood as broadly claiming such a device. 5o

| My invention, however, is for the purpose of

overcoming a practical defect in quadruplex-
telegraph apparatusnot hitherto attained, and
consists, essentially, in cutting the magnet of
the original neutral relay heretofore employed 55
into two, or providing two cores and bobbins
of smallersize than the ordinary quadruplex
neutral relay.

What I claim as my invention 1s—

1. In aquadruplex telegraph, the combina- 60
tion of a receiving neutral main-line relay
consisting of separate electro-magnets E’ and

| B2, differentially wound, each having short

cores, arranged as shown, with a local electro-
magnet E3, arranged to act upon an armature 65
fixed upon an arm of the main armature-lever,

all substantially as hereinbefore set forth.

2. In a quadruplex telegraph,the combina-
tion of a receiving neutral main-line relay
consisting of separate electro-magnets E’ and 70
E?, differentially wound, each having short
cores, and a local electro-magnet E°, all ar-
ranged to control the same armature-lever, as
shown, with an induetion-coil, the secondary
wire of which is connected inlocal circuit with 73
the electro-magnet E?, all substantially as set
forth, for the purposes specified.

3. In a quadruplex telegraph, the combina-
tion of a receiving neutral main-line relay
consisting of separate eleétro-magnets E’ K%, 8o
differentially wound, each having short cores,

a local magnet E?, all arranged to control the
same armature-lever, and an induction-coil
placed in a position neutral to outgoing cur-
rents, but active to incoming currents, and the 85
secondary coil of said induection - coil con-
nected in loeal cirenit with the electro-magnet
I3, all substantially as hereinbefore set forth,
with transmitters and a polar relay, as and
for the purpose specified.

Siened at New York, in the county of New
York and State of New York, this 12th day
of July, A. D. 1889.

FRANCIS W. JONES.
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I am aware that it has heretofore been pro-
posed in other kinds of apparatus to use two .
or more magnets operating on the same arma-
ture-lever, and do not therefore wish to be 1

Witnesses: |
WM. IH. CAPEL,
THrOs. I, CONREY.
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