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To all whom it may concermn:

Be it known that I, Istbor KITSEE, a citil-
zen of the United States, residing at Phila-
delphia, in the county of Philadelphia and
State of Pennsylvania, have invented certain
new and useful Improvements m Duplexing
Telegraph-Lines, of which the following 1s a
specification. _

My invention relates to an Improvement
in duplexing telegraph-lines.

It has more special reference to lines with
oreat capacity—such, for instance, as sub-
marine or subterranean cables. It 1s well
known that on such lines practical telegraphy
with a straight or continuous current 1s out
of the question, and currents of both polari-
ties have to be employed to transmit mes-
On the submarine cable the double

| It was
found after careful experiments that it 1s
advantageous to transmit with the aid of re-
versals—that is, impulses alternately of op-
posite polarity—and that if the impulses are
only momentary and are always alike mn du-
ration and intensity the best results are ob-
tained. Such system 1s called ‘‘true re-

~versals,” and this, my invention, 1s more

specially adapted to such system.

- On submarine cables an arfificial cable 1s
employed for each station if the cable should
be duplexed, and the instruments are placed

 between a bridge joining the real with the
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artificial -cable. This arrangement has 1ts
disadvantages. The artificial cable 1s very
cumbersome and costly, and as the electric
properties of the cable proper are always
changing the condensing effect and resist-
ance of the artificial line has also to be
changed. _

It 1s the aim of my invention to dispense
with such artificial cable and to produce a
system whereby telegraphic lines, even such

“as the submarine cable, may be duplexed

with the aid of a simple local contrivance.
In the drawings, Ifigure 1 1s a diagram-

matic view of a telegraphic line connected to

two stations embodying my invention. Iig.

9 1s a sectional view of the device with the

ald of which the duplexing is permissible.
In Fig. 1, 1 is the line proper, provided
with two stations A and B, each station com-
prising transmitting, duplexing, and recerv-
img devices. The transmitting device com-
prises the two sources of current, here shown

as the batteries 7 and 15. The battery 7
consists here of two cells and 15 of one cell,
the sets in opposition as to each other. 1
have 1llustrated the two sets of batteries to
consist of two and one cells, respectively;
but it 1s obvious that the number of cells has

to be increased to meet practical require-

ments. Between the two cells 1s here in-
serted the condenser 14. The source 7 1s
provided with the shunt comprising the
wires 8 10 12 and the key 11. I do not
now take into consideration the device 30,
which I call the ¢ duplexing’’ device, but will
describe the manner in which true reversals
may be transmitted over the cable. '

Normally—that is, when the line 1s 1dle—

the greater electromotive force of 7 charges
the condenser 14, and an impulse will flow
over the line in a direction corresponding
with the polarity of the source 7.
operator desires to transmit messages, he de-
presses his key in the usual manner—that 1s,
a short period for a dot and a longer period
for a dash. Through the depression of the
key the source 7 is short-circuited, and the
condenser now becomes charged from the

‘source 15, and an impluse, theréfore, will flow
over the line in a direction according to the
polarity of the source that 1s opposite the po-

larity of the former source. At each station

1s the polarized receiving device 2, here shown

in conventional sign, and this device 1s pro-
vided with means 25 and 26 to connect the
same to a localized translating device. 1t is
now supposed that the operator at A desires
to transmit messages, and it is also supposed
that in closing the key an impulse will flow
from 15 over the line, bringing 1n contact at
the station B the armature of the receiving
device with the point connected to 25, there-

by closing a local circuit, and it is supposed
that when the operator A releases the key an

. over
the line, and this impulse will send the arma-

impulse of opposite polarity will low

ture of 2 in the opposite direction—that 1s,

| away from the contact connected to 25. The
impulses are, asis well understood by persons
versed In the art, only momentary, because

as soon as a condenser is charged 1t 1s an el-
fectual bar to the flow of a voltaic or straight
current. In transmitting dots or dashes the
operator only sends over the line momentary
impulses, an impulse of a like duration for
the dot as well as for the dash, the difference
of time unit between one impulse and the
other impulse symbolizing the character to be
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sent. In transmitting a dot the operator
closes the key for a short period and releases
then the lever. The closing of the key sends
an impulse of such a direction over the line,
so as to close the local circuit at the receiving-
station, and the opening of the key sends an

impulse over the line in the opposite direc-

tion, therefore opening the local circuit con-

taining the translating device at the receiv-
1ng - station.
time of the localized circuit at the receiving-
station will always coincide with the closing
time of the key. The operator therefore ma-
nipulates his key in this system in the usual

manner—that i1s, he holds the lever down for

a short time to denote a dot and for a longer
period to denote a dash. At the receiving-
station the localized circuit will be closed for
a shorter period for a dot and for a longer pe-
riod for a dash, just as is the case in the sys-
tems of to-day. I

So far the system of true reversals was ex-
plained when the working is a simplex one;
butwhen the line should work duplexed—that

“1s, when an impulse shall be simultaneously
transmitted from both ends over the line—it .

1s necessary that the home instrument shall
not respond to the home impulse; but the re-

celving instrument at the far end should be

iree torespond tosuchimpulses. For thisrea-
son 1 have recourse to the arrangement as is
clearly indicated by the device 30. This de-
vice consists of an inductorium embracing the
primary part (here designated by 9) and the
secondary part, (here designated by 4,) the
primary part provided with the connecting
means 19 and 20 and the secondary part with
the connecting means 17 and 18. The pri-
mary part 1s also provided with the means
21 (here illustrated as a handle) to move this
primary either entirely into the region of the
secondary or to move the same partially out
of thisregion. I have placed the primary in
the shunt between the wires 8 and 10. The

secondary I have connected with the wires 3

and 5, and to these wires are connected the
terminals of the receiving device 2.

The operation of this system is as follows:
When the key is depressed, an impulse will
flow over the line—say in the direction of the
unfeathered arrow; but at the same time as
the current from the battery 7 will flow
through the shunt embracing the key it will
also flow through the primary.
will therefore be generated in the secondary
flowing in opposition to the primary current—
that is,in the direction of the feathered arrow.
Simultaneously, therefore, two impulses will
flow into the receiving device, one tending to
move the armature in one direction and the
other tending to move the armature in the

two 1mpulses on the device will therefore be
mit.  When the key is opened, an impulse

05 from 7 will flow over the line in the direction

In other words, the closing

An 1mpulse

F
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of the unfeathered arrow 1; but as at the
time of the opening of the key the flow of the
current through the primary 9 ceases an im-
pulse will be induced in the secondary in di-
rection corresponding with the former flow of
the current in the primary or in the direction
of the feathered arrow 2. As this impulse
will flow through the home receiving device
I opposition to the flow of the impulse of 7,
then again the magnetizing effect of these
two impulses will be neutralized, and the
home instrument will remain silent; but as at
the distant or receiving station the key re-
mains open no impulse will flow through the
shunt or the inductorium placed in the shunt,
and therefore the instrument at the distant
end will be free to respond to the transmitted
impulses. When the operators at both sta-
tions depress the key, the impulses of 15 at
both stations will neutralize each other.
They will therefore not affect any instrument,
and the respective instrument of each station
will only be affected by the impulse gener-
ated in the secondary.

In practice it is best to place a variable re-
sistance, as 41, in the circuit connecting the

instrument 2 with the secondary 4, for the

reason that the impulse transmitted from the
far station should not pass through the sec-
ondary, but should pass in the greatest part
through the receiving instrument proper.

I have described my method of duplexing
1n connection with the transmission of im-
pulses with the aid of two sources of current
1nserted in the line of transmission, for the
reason that with this system of transmission
the advantage of this method of duplexing is
more pronounced than with other systems of
transmission; but it 1s obvious that other
transmitting means may be substituted for
the means shown and described. |

Having now described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 1s— |

1. In duplex telegraphy without artificial
line, the combination with the line, of a re-
celving instrument having a single winding,
and means for preventing response of the re-
celving instrument to current transmitted
from the same station comprising an induc-
tion-coil, the secondary of said induction-coil
connected to the winding of said receiving in-
strument, the primary including a source of
energy and transmitting-key. '

2. In duplex telegraphy, the combination
with the line, of a receiving instrument hav-
ing a single winding connected in series there-
with and with a source of energy, an induc-
tion-coil having its secondary connected to
sald receiving instrument, and its primary

tend including said source of energy and a key.
oppostte direction, and the influence of these |

3. In duplex telegraphy, the combination
with the line, of a receiving instrument hav-
mg a single winding, an induction-coil having

| 1ts secondary connected to said receiving in-

70

30

Q0

935

100

10§

IIO

115

120G

125

130




[O

20

30

40

RO

55

6o

65

850,305

strument, its primary including a key and a
source of current, and means for adjusting

the mutual induction between said primary

and secondary windings. .
4. Tn duplex telegraphy without artificial

" a

line, the combination with the line, of a re-

ceiving instrument connected In series there-

with, and in series with two oppositely-dis-
posed sources of energy of different magni-
tudes, a shunt-circuit including one of said
sources of energy, a key and the primary of

an induction-coil, the secondary of said m-

duction-coil connected to said receiving In-

strument.

5. In duplex telegraphy without artificial
line, the combination with the line, of a re-

ceiving instrument connected 1n series there-

with and with a condenser and with two
sources of energy oppositely disposed and of
different magnitudes, a shunt-circuit includ-
ing one of said sources of energy, a key and
the primary of an induction-coil, the second-
ary of said induction-coil being connected to
said recelving instrument.

6. In duplex telegraphy without artificial
line, the combination with, the line, of a re-
turn-circuit, a receiving instrument, a source
of energy, a condenser and another source of

energy connected in series between sald line

‘and return circuit, said sources of energy
‘being of different magnitudes, a circuit

shunt to one of said sources of energy and
including a key and primary of an induction-
coil, the secondary of said induction - coil
being connected to said recelving instrument.
7. In duplex telegraphy, the combination
with the line, of a receiving lnstrument; a
transmitter for impressing upen the line suc-
cessive impulses of approximately equal
duration and opposite polarities, and means

for rendering ineffective in the receiving

instrument impulses transmitted from the

same station. _ |
8. In duplex telegraphy, the combination

‘with the line, of a polarized receiving device,

means for transmitting to line successive 1m-
pulses of approximately equal duration and

»

alternating in polarity, and an induction-coul

associated with said transmitting means for

rendering the receiving instrument unre-
sponsive to impulses transmitted from the
same station. '
9. In duplex telegraphy, the combination
with the line, of a receiving device having a
single winding, means for transmitting to
line impulses of different polarities, and an
induction-coil associated with said transmit-
ting means and having its secondary con-
nected to the winding of said recelving in-
strument. |

~10. In duplex telegraphy, the combination
with the line, of a polarized receiving device,
means for transmitting to line impulses of
different polarities, and an induction- coil

associated with said transmitting means and

same station.

ing a single winding, a plurality of seurces

baving its secondary connected to the wind-
ing of said receiving device.

11. In duplex telegraphy, the combination
with the line, of arecelving device, 6pp ositely-
disposed sources of energy, a shunt-circuit
including only one of said sources of energy,
and means controlled by said shunt-circuit
for rendering said receiving Instruiment um-
responsive to current transmitted from the

- 12. In duplex telegraphy, the combination
with the line, of a receiving instrument hav-
of
electrical energy, a circuit in shunt to one of
said sources of energy, and means controlled
by said circuit for delivering current to the
winding of said receiving instrument 1o ren-
der it unresponsive to current transmitted
from the same station. '

13. In duplex telegraphy, the combination

with the line, of a receiving instrument, a
plurality of unequal sources of energy, a
circuit in shunt to only one of said sources of
énerey and including the primary of an induc-
tion-coil, the secondary of said inducticn-coll
being connected to said receiving instrument.

14, In duplex telegraphy, the combination
with the line, of a receiving instrument, &
plurality of sources of energy connected 1n

series with the winding of said instrument, a
circuit in shunt to only cne of said scurces, 2

key and the primary of an inducticn-coil
included in said circuit, the secondary of
said induction-coil connected to said recelv-
ing instrument. :

15, In duplex
with the line, of a receiving Instrument at

‘each station, oppositely-dispesed sources ¢t
a circult in shunt to

energy at each station,
only one of said sources of energy cand means
controlled by said circuit for rendering said
receiving instrument unresponsive to current
transmitted from the same station. -

16. In duplex telegraphy, the combination
with the line, of a receiving instrument, 6p-
positely-disposed sources of emergy, a con-
denser intervening between said sources, a
cireuit in shunt to one of said sources, and
means controlled by said shunt-eircuit for
rendering said receiving instrument unre-
sponsive to current transmitted from the
same station. | _

17. In duplex telegraphy, the combina-
tion with the line, of a receiving instrument,
oppositely-disposed sources of energy, a con-
denser intervening between said sources, a
circuit in shunt to one of said sources and
including the primary of an induction-coil,
the secondary being connected to said re-
celving instrument. ' |

18. In duplex telegraphy, the combina-
tion with the line, of a transmitter for im-
pressing upon said line impulses of different
polarities, a receiving instrument associated

 with said line, and means for impressing upon
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sald receiving instrument impulses of Oppo-
site polarity to those transmitted to line.

19. In duplex telegraphy, the combina-
tion with the line, of a transmitter for im-
pressing upon the line impulses of different
polarities, a receiving instrument associated
with said line, the winding of said recelving
Instrument being connected with the sec.
ondary of an induction-coil. '

20. In duplex telegraphy, the combina-
tion with the line, of opposttely-disposed

- sources of energy, a circuit in shunt to one of

sald sources and including a key, a recelving
Instrument associated with said line, and
means for rendering said receiving instru-
ment unresponsive to current transmitted
from the same station. R

21. In duplex telegraphy, the combina-

~ tion with the line, of oppositely-disposed
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sources of energy, a condenser Intervening
between said sources, a circuit in shunt to
one of said sources and including a Key, a re-
ceiving instrument associated with said line,
and means for rendering said receiving in-
strument unresponsive to current trans-
mitted from the same station.

22. In duplex telegraphy, the combina-
tion with the line, means for transmitting to
line impulses of different polarities, a receiv-
ing device having a single winding, and an
induction-coil having its secondary connect-
ed with the winding of said receiving device,
the primary and secondary windings of said
induction-coil being adjustable with respect
to each other.

23. In duplex telegraphy, the cdmbina—.

tion with the line, of a polarized receiving
instriment, means for 1mpressing upon the
line impulses of different polarities, and an
induction-coil having its secondary connect-
ed to said receiving instrument, the primary
and secondary windings of said induction-
cotl being adjustable with respect to each
other.

24. In duplex telegraphy, the combina-

- tion with the line, of branched circuits, a

branch circuit including a recelving instru-

850,305

ment having a single winding, another
branch including the secondary of an induc-
tion-coil, and means for transmitting to line
1mpulses of different polarities and the pri-

50

mary of said induction-coil associated with |

said transmitting means.

~25. In duplex telegraphy, the combina-

tion with the line, of branched circuits, a
branch including a receiving instrument hav-
ing a single winding, another branch inelud-
ing the secondary of an induction-coil, a
source of energy associated with said line,
and the primary of said induction-coil in-
cluded in a circuit with said source ofenergy.

26. In duplex telegraphy, the combina~
tion with the line, of a recelving instrument,
and secondary of an induction-coil connect.-
ed 1n parallel, a current-limiting device in
the circuit of said secondary, a source of en-

‘ergy associated with said line, and a circuit

including said source of energy and the pri-
mary of said induction-coil.

27. In duplex telegraphy, the combina-
tion with the line, of a recelving instrument
having a single winding, the secondary of an

induction-coil connected in parallel” there-

with, a source of energy associated with said

energy and the primary of said induction-
coil, the primary and secondary windings of
sald induction-coil being adjustable with re-
spect to each other:, _

28. In duplex telegraphy, the combina-
tion with the line, of means for impressing
upon said line impulses of different polari-
ties, a polarized receiving instrument asso-
ciated with said line and having a single wind-
ing, the secondary of an induction-coil con-
nected to said receiving instrument the
primary associated . with said Impressing
mealns. ; : |

In testimony whereof.I a
in presence of two witnesses.

ISIDOR KITSEE.

L

Witnesses:
Mary C. Smrrm,
ALvAr RITTENHOUSE.

X my signature
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