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To oIl whom it muay concern:

Be 1t known that I, STerys F. Joxgs, a citi-
zen of the United States, resicling in the bor-

ough of Brooklyn, city of New York, county |

of Kings, State of New York, have made cer-
tain new and useful Improvements in Teleg-
raphy, of which the following is a specifica-
tion.

My invention relates to that class of tele-
graph apparatus in the operation of which
two or more stations exchange signals by

. means of impulses of continuous current, each

impulse being coterminous with an elemental
signal, and two or more stations on the same
circult simultaneously exchange signals by
means ot short and rapid alternations of cur-
rent divided into groups of varying length
and sequence.

The object of my Invention is*to improve
the effectiveness ot the signals and the speed
of transmission, so that the carrying capacity
of the circuit is greatly increased.

My invention consists in employing a tele-
oraph-circult having means for signaling by
continunous-current impulses. This may be a
simple Morse circuit, in which the current is
made and broken, or the apparatus operating
by reversals in polarity of a straight current,
or by variations in the amperage of a straight

current, or by combinations of the two last-

named arrangements, and superposing upon
sald circult so equipped an alternating cur-
rent consisting of short rapidly-recurring im-
pulses. Normally these alternating impulses
are on the line, and signals are made by dis-
continuing or Interrupting the circuit in

which said 1mpulses are preceptible, such cir- -

cult consisting of the main line and branches
or by-paths around the straight-current in-
struments,each branch containing a condenser
with separate circuits tor the alternating-cur-
rent instruments inductively connected with
the main line.

The accompanylng drawings illustrate my
1vention.

Figure 118 a complete schematic view of
the double transmission arrangement of ap-
paratus in which two normally closed circuits
are employed. Fig. 21s a modification of the

arrangement at one station.

¢ 18 & maln telegraph-line containing a gen-
erator 19 at one terminal and a generator 20
at the other terminal, arranged with codper-

ating polarities. These generators are shown
as dynamo-electric machines, although chem-
1cal generators might be employed.

There are two stations « and / at or near
opposite terminals, and there 1s a relay 21 and
a Morse key 22 at each station. These instru-
ments are bridged by a branch circuit contain-
Ing a condenser 4.

At two intermediate stations ¢ and « there

are instruments for signaling by means of
short rapidly-recurring 1mpulses of current
alternating in polarity.

At station ¢, 18 an alternating-current gen-
erator developing alternating 1impulses at the
rate of three or four hundred per second. 1t
1s 1n a permanently-closed separate circuit 80
with the primary 81 of an induction-coil, the
secondary of which 82 is in the main line ..

There 1s a main-line branch 41 connected to

one plate of a condenser 42. The opposite
plate of the condenser is connected to the
oround-wire 43.

At station ¢ there is a main-line branch 44
connected to one piate of the condenser 45,
the other plate of which 1s connected, through
the cotls of the polarized relay ¢,with the con-
ductor 46, transmitter ., to the ground-wire
47. These grounded condenser branches com-
plete a circutt for the alternating impulses in-
cluding a part or portion of the main line ..

At station ¢ there 1s an inductance ¢ in-
cluded 1in the main line, and a branch circuit
50, containing a condenser 51, the coils of a
polarized relay », and a key or circuit-breaker
n,all in series in said branch. The branch 50

1s connected to the main line 72 at the oppo-

site terminals of the 1nductance <, and when
the transmitter 2 1s operated the inductance
. 18 Included and excluded with respect to the
main line .. ‘Lhe polarized relay p operates
a local circuit 60, contalning a repeating-
sounder 61. Sounder 61 operates a local cir-
cult 62, containing a reading-sounder 63. The
polarized relay ¢ atv station « operates the
same arrangementof local eircuits. The coils
of relay ¢, as stated, are in the grounded con-
censer branch 44 46 47 in series with the
transmitter 2 and the condenser 45. Qutside

the alternating circuit there 1s an inductance

100, which i1mpedes or chokes the flow of al-
ternating impulses and confines said impulses
to the circuit mecluding the grounded con-
denser branches 41 44, &c. ~
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In Fig. 2 I show a modified arrangement
for stations to be located intermediate the sta-
tions ¢ and . The arrangement of the re-
ceiving and transmitting circuit is like that

shown at station ¢, including the inductance
7 in the line m, the condenser 51, polarized

relay », and transmitter » in the separate cir-
cuit 50, connected to the line e at opposite
terminals of the inductance z. The grounded
condenser branch 44 47, including the con-
denser 45. in thiscase contains no instruments
and is connected to the main line between the
inductance 100 and the last one of a series of
intermediate stations.

The operation of the apparatusis as fol-
lows: The stations # and 5 exchange signals
in either and both directions, and simultane-
ously with these the stations¢ and ¢ exchange
signals over the circuit including the grounded

condenser branches 41 44 and the main-line

section of m between said branches. The

~oenerator ¢ is constantly operating 1n a per-
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manently-closed circuit and the alternating-

current circuit is normally closed and ener-

oized by these impulses. If now the key 7
at station ¢ be opened, the inductance 100
would so weaken the efl
impulses as to. permit the tongues or arma-
tures of the relays p and ¢ to take their biased
positions under control of their retracting-
springs and close the local circuit 60, at the
same time opening the circuits of the read-
ing-sounders 63. It is to be understood that
under normal conditions with the generator
¢ in operation the alternating-current cir-
cuit is closed and the tongues or armatures of
the relays » and ¢ assume an intermediate po-

sition between the contact-stops, so that when

the cirenit is interrupted, as by the introduc-
tion of a sufficient inductance, the circuit of
the reading-sounder is opened, as described.
The station d in this manner attracts the at-
tention of station ¢ and station ¢ in response
opens its key n, thus introducing the induct-
ance - directly into the circuit. The station
d immediately notices thisinterference or in-
terruption and closes the key » at said station
d. Thereafter signals areexchanged by open-

ing and closing the keys # at either station 1n

the act of transmitting, as described.

In the arrangement shown in Fig. 2 the
operation of the key » includes and withdraws
the inductance 7 at a way-station and the cir-
cuit of the alternating-current generator 1s
thereby interrupted or has its current strength
or the effect of the alternating impulses re-
duced as described. |

‘ect of the alternating

By the arrangement shown and described 1
am enabled to maintain two normally closed
operatively-independent circuits, over each of
which. signals may be exchanged in either di-

rection between two or more stations,

The maintenance of a constantly-operating
alternating-current generator at one station

only is economical in many ways and permits

of the location of this generator at any point
on the line—as, for instance, a point or sta-
tion where power is readily obtainable for 1ts

operation. -
What I claim, and desire to secure by Let-

ters Patent, 1s—

1. The combination of a telegraph-line,
means for exchanging signals between sepa-
rated points by varying a continuous current
and means for simultaneously exchanging sig-
nals between separated points by groups of
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alternating-current impulses, said means con-

sisting of a grounded condenser branch, a con-

stantly-operating source of rapidly-alternat-
ing current impulses in a separate circuit in-
ductively connected with said main line, a re-
ceiving instrument, a condenser and a trans-
mitter in a branch or separate circuit connect-

ed to the main line and the terminals of said

inductance, at one station, and at a second sta-
tion a receiving instrument and a transmit-
ting device in a branch or separate circuit in-
ductively connected with said main line, and
an inductance in the main line between said
station and the terminal of said line.

9. The combination of a suitable telegraph-

line, means for exchanging signals between

separated stations by varying a continuous
current and means for exchanging signals
simultaneously by dividing alternating-cur-
rent impulses into groups of varying lengths
said means consisting of grounded condenser
branches at opposite terminals of the alternat-
ing -current circuit, a constantly -operating
source of alternating current inductively con-

nected with the main line, an inductance in -
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the main line at each station, with a receiving

instrument, a transmitting device and a con-
denser in series in branch or separate circuits
connected to the main line in such relation to
sald inductances that the operation of a trans-
mitting device includes and excludes an 1n-
ductance with respect to the alternating-cur-
rent clrcuit. *

'STERNS F. JONES.

Witnesses:
Hexry (. FRITSCHE,
A. M. DONLEVY.
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