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~ FRANCIS W. JONES, OF CHICAGO, ILLINOIS,

IMPROVEMENT IN QUADRUPLEX TELEGRAPHS.

Speciﬁcationﬁforming- part of Lettars Patent No. 191,439, dated May 29, 1377; application filed
- | | - . September 13,1876.

To allwhom may CONCEYN :

"] to a wire running to the transmitting appara-

Be it known that I, FRANCIS W, JONES, of | tus, and thereby connection is made with the

Chicago, in the county of Cook and State of
Illinois, have invented a new and usetul Im-
provement in Quadruplex Telegraphs, which
is fully set forth in the following specitfication,
reference being had to the accompanying
drawings, in which— SR

Figure 1 represents a side elevd_tion: of m y']

improved relay system; Fig. 2, a plan view of
the same on a reduced scale; Fig. 3, a side

elevation of the transmitting apparatus; and

Fig. 4 a detail view on an enlarged scale, show-
ing the construction of one of the transmitting-
levers. o L |

My invention relates to an apparatus by |

means of which four. messages may be trans-
mitted simultaneously over a single telegraph

.line, wire, or cable of ordinary construction— -

that is, two messages may be simultaneously
transmitted from one station over a line or ¢ir-
cuit to a distant station, while, at the same
time, two messages are being simultaneously
transmitted from the distant station over the
same line or circuit to the station first-named.

The invention herein claimed consists in-a
special combination of wires, relays, condens-

" ers, and resistance-coils, arranged in a peculiar
manner, and constituting an improved relay

system, designed for use in connection with
ordinary sounders, the whole forming the re-

ceiving apparatus of a quadruplex telegraph,

as will be hereinafter more fully described.

In the drawings, A and B represent two or-

dinary differentially-wound relays, which are

enployed for the receiving instruments at one

station. The relay A nearest to the transmit-
ting apparatus is constructéd with cores and
helices considerably shorter than those-in the
relay B, as shown in the drawings. The core
of each relay is surrounded by the convoln-
tions of .two wires, so that two separate cur-
rents may be made to pass around the core in
the same or opposite directions in a well-known
way. o -

The line-wire is brought to the end of one
wire of one-convolution of the relay B, and to
the other end of the same convolution:a con-
nection is made, through the wire a, with the

F

ground through the springs and levers of the
transmitters, as will be hereinafter described.

As thus far desecribed, the position of the
relays is precisely similar to that of two elec-
tro-magnetic helices or relays in the same line-
cireuit, one of the convolutions of each relay
being traversed by the currents arriving from
or passing to a distant station. The second

convolution of each relay is connected up in

an artificial circuit for neutralizing purposes,
in the following manner:

At the point C, where the wire running from
the transmitting apparatus is joined to one
convolution of the relay A, as described ahove,

| a connection is also made with one end of the

second convolution of thissame relay,asshown
in Fig. 2 of the drawings, and the other end
of this latter convolution is connected, through
the wire b, with one end of the second convo-
lution of the relay B, the opposite end of this
convolution being connected with a rheostat
of sufficient adjustable resistance to answer a
purpose similar to that for which it is used in
well-known methods of duplex and quadruplex
telegraphy—that is, for the purpose of consti-
tuting an-artificial circuit from the point C to
the ground through one coil of the relays A
and B, consecutively, which artificial circuit
shall be equal, or nearly equal, in resistance
to the ecircuit from the point C, through the
other convolutions of each relay out to line,
and thence to the instruments of a distant
station. |

By this arrangement of devices currents
sent by the transmitters to the point C will be
caused to divide in such a way that one part

| passing from C to line through one convolu-

tion of each relay will have its magnetizing
tendency neutralized by the other part of the
current passing from C to the rheostat and
ground through the other convolution of each
relay, and the soft-iron cores of each relay
will therefore remain neutral during the trans-
mission of signals from the home station, In
the same manner and for the same purpose as
in the well-known differential duplex methods.

The relay A has moderately short cores, as

end of one convolution of the relay A, the | stated above, and a soft-iron armature, D, to
other end of which convolution is connected | which a suitable spring, d, is attzched for the



purpose of drawing back the armature when
released by the magnet. This relay A oper-
ates a repeating-sounder by closing a loeal
circuit on the back contact when the armature
18 released by the magnetism of the cores, and
is pulled back by a spring. This repeating-
sounder operates a recording or repeating in-
strument by contact on its upstroke in a well-
known way. This local circuit and repeat-
ing apparatus is shown at F in the drawings,
and need not be described more minutely, as
1t 18 of ordinary and well-known constrae-
tion.

The relay B is of ordinary dimensions, and
18 provided with a permanently-magnetized

steel armature, E, to which a spring, e, is at-

tached, which operates in the same manner
as the spring d at the other relay. This re-
lay B 18 also provided with the usual local
connections and contact for the operation of
a second repeating or recording instrument,
(z, of ordinary constraction, which need not
be described more minutely,

In this as in ofher systems in which bat-
teries of reversed polarities are used upon a
circuit to operate electro-magnets, currents of
given polarity attracting an armature of soft
iron against the force of a spring at the re-

mote end of an ordinary line-cirenit cannot,

by any known device, be so quickly with-
drawn and a current of opposite polarity sent
into the line but that the electro-magnets
will for an instant be neutral, and hence the
armature will attempt to obey the force of the
spring.

This result constantly recurring will pro-
duce an unsteadiness in the signals which will
be detrimental, especially on long circuits of
ordinary line. To obviate this difficulty, I
place the plates of a condenser, H, between
the relays A and B, and connect one arma.
ture or pole of the condenser to the wire a,
thereby connecting it to the convolutions of
the relays in the line-circuit, and the other
armature or pole of the condenser is con-
nected to the wire b, and thereby to the con-
volutions in the artificial or rheostat cireuit,
as shown in Figs. 1 and 2 of the drawings.

The outgoing currents being equal in the
two circuits and of the same polarity, do not
affect the condensers, but an Incoming cur-
rent fills the set of plates connected to the
line-circuit, and they attract by induetion an
equal and opposite charge on the contiguons
plates according to the well-known action of
condensers. When the incoming current is
withdrawn, the condenser-plates discharge
themselves through the relay A, passing
through both convolutions of this relay to
the point C, and the charge from each side of
the condepmser produces a momentary mag-
netic effect on the core of the relay, thereby
filling in the neutral gap in the core between
the withdrawal of a current of one polarity
and the substitution of that of another, so
that the signal will be steady and certain.

I have also made an improvement in trans-
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mitting apparatus by which currents are sent
to line to operate the relay system above de-
scribed at a distant station. This improve-
ment 1 will now proceed to describe, although
no claim is made thereto in this case, as it con-
stitutes the subject-matter of another applica-
tion.

Two transmitters, I and K, are mounted on
pivotal bearings in the ordinary way, as shown
in Fig. 3 of the drawings. These transmit-
ters or levers are of well-known construction
In their general features. They are double-
pointed—that is, a point, ¢ or %, is attached to
each end of the levers, respectively. The point
k on the armature end of the transmitter K is
mounted upon aninsulating-block, %2, as shown
in Fig. 4 of the drawings. Contact-springs ¢/
and %' are also mounted upon the levers I and
K, one on each end thereof, respectively,
and insulated in the usual way by attaching
them to insulating-blocks, as shown in Figs. 3
and 4 of the drawings.

Points I' and K’ are mounted on insulating-
posts and located over the springs on each
eund, respectively, of the transmitters I and K.
These points are of ordinary construction, and
will be fully understood without further de-
seription.

Three separate batteries are employed, of
the proportions of ten, twenty, and thirty, or
one, two, and three, which are represented in
Fig. 3 of the drawings by X, Y, and Z. The
weakest of these batteries, X, is inserted be-
tween one of the points I’ at the transmitter

I and the Insulated spring %! on the armature

end of the transmitter K, being connected
with such by the wires z 2. |

The second battery in power, Y, has one pole
connected with the insulated point % on the
armature end of the transmitter K by the wire
Y, and the other pole permanently connected
to the grouund by the wire /. The batteries X
and Y are so arranged that these opposite

poles will be placed in connection by means of

the insulated connecting-point % and spring 7!
on the armature end of the transmitter K
when the latter is closed. When the trans-
mitter K i8 in an open position, as shown in
Fig. 3 of the drawings, the battery X is put
to ground through the spring &, point K/, and
the wire N, with a small resistance-coil, n.

The strongest of the batteries, Z, has one
pole connected by the wire # to the insulating-
point K’, at the outer end of the transmitter
K, and the other pole connected permanently
to ground by the wire z/. The transmitter K
Is also connected-permanently to ground by
a wire, O, and small resistance-coil, 0. The
point I/, at the armature end of the transmit-
ter L, is connected by the wire w to the insu-
lated spring k', on the outer end of the trans-
mitter K, and the two springs i’ on the trans-
mitter I are united by the wire », and are con-
nected to the relay system by a wire, T, run-
ning to the point C, at the junetion of the two
circuits of said system.

The operation of my invention is as follows:
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As explained above, an -outgoing current does
not affect the relay system at the transmitting
or home station on account of the neutraliz-
ing effect of the artificial circuit. If, how-
ever, a similar receiving apparatus 1s placed
at a distant station in a position agreeable to
the relay system at the home station, it will
be affected by the currents flowing to line
from the batteries at the home station. Now
it is evident that there are four conditions 1n
which the transmitting apparatus above de-
seribed may be placed, to wit:

First, both transmitters I and K open
second, transmitter I closed and K open;
third, ‘transmitter K closed and I open ;
| fourth both transmitters 1 and K closed.

In the first. condition the batteries are all
grounded and no current is sent to line.” In
the second condition contact is made between
the spring ' and point I’ at the outer end of
the transmitter I, and broken between the
corresponding spring and point at the arma-
ture end of the same transmitter. A current
will therefore flow to line from battery X
alone. In the third condition contact1s made
between the spring &k and the point K/, at the
outer end of the transmitter K, and battery
~ Z is sent to line; and in the foulth condition

‘battery Z is cut out battery X is sent to line
re-enforced by battery Y, connection being es-
tablished between the batteries X and Y
through the point k¥ and spring %' on the ar-
mature end of the transmitter K.

The three batteries are disposed so that a
positive current will flow from battery X to
line, a negative current from battery 4, and,
the opposite poles of batteries X and Y bemg
connected, the current flowing from the two
united wﬂl be positive. It therefore follows
that while in the first condition of. the trans-
mitters, as stated above, the batteries are all
cut out of the Jine, in the second  condition a
current is sent to lme which may be represent-
ed by 1+4; in the third condition one which
may be represented by 3—, and in the
fourth condition a current that may be repre-
sented by 34, owing to the relative power of
the batteries being in the ratio of one, two,
and three, as heretofore stated.. 3

Under the second condition, when the cur-
rent 14 arrives at the distant sta,tmn it closes
the relay B, its armature being agreeably Po-
larized, but the vetracting-spring of the ar-
mature of relay A is so &d]usted as to resist
the eftect of all currents not greater in quan-
tity than 1, and therefore the armature of re-
lay A will 11013 respond under the second Con-
dition.

Under the third condition, the current. be-
ing of greater quantity than 1, the armature
of relay A will be closed, and al the same
time the armature of rel&y B, being polarized,
will be repelled and held open, the refracting-

spring acting in conjunction therewith. In |

the fourth condition, the current being repre-
sented by 34, the armature of relay B .will be
closed and also that of relay A, the current

~when the transmitters are open.

being stronger than 1. Signals are therefore
received by the sounders at the distant sta-
tion, in the first instance by the sounder oper-
ated by B, in the second instance by the one
operated by A, and in the third instance by
both. A# the same time currents arriving
from the distant station will produce simul-
taneously like effects in the relays A and B
of the home station, and it makes no differ-
ence whether the currents coming in from the
distant station agree with or are opposite to
the carrents sent out from the home station.

In this improved quadruplex telegraph the

| wholé current arriving by the line from an-

other station is utilized for magnetic effect or
work, as it 1s not reduced in its working mar-
gin by bridge wires or shunts, or by any re-
sistance except that which is necessarily in-
cident to the construction and arrangement
of the relays and the ordinary resistance of
the line-wires and ground and battery con-
nections. No bridge divisions of the current
occur, and the maximum force of an incoming
current is felt upon each receiving-relay.

The arrangement of the condenser between
the opposing and continuous convolutions of
the two relays enables it to do effectively

more service than it or any number of ¢on-

densers or any similar devices could perform

in any other position.

It will also be noticed that the line is al-
ways placed in connection with the ground
The system
can be used as a duplex system at one sta-
tion in connection with an ordinary duplex
system on the same line without change of
wires, the relay A being used as a recelver,
and the transmitter K as the sending-key.

For long line work it may be necessary to
use a condenser of adjustable capacity, for
neutralizing the static discharge or return
current from the line in the same manner as
in well known duplex and quadruplex sys-
tems.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 18—

1. A differential relay, A, in combination
with a condenser, H, the poles of which are
connected respectively to the outgoing ends
of the separate convolutions of the relay, sub-
stantially as and for the purpose set forth.

2. The combination of the two differential
relays A and B and the condenser H, ar-
ranged and operating substantially as de-
scribed.

3. The two differential relays A and B, in

combination with the condenser H, arranged

between the relays and connected with them

-as deseribed, and an equating rheostat, sub-
stantially as and for the purpose set forth.

FRANCIS W, JONES.

Witnesées:
L. A. BUNTING,
Iz, M. HARRIS.
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