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To all whom it ey concern:’

Be it known that I, Istbor K11sSEE, of the
city and county of Philadelphia, Stafe of
Pennsylvania, have invented certain new and
useful Improvements in Telegraphy, of which
the following is a specification.

My invention relates to an improvement
in telegraphy. Its object is to increase the
efficiency of such lines where the capacity
necessitates arrangements differing - from
overhead land-lines—such, for instance, as
submarine cables. ,

On land-lines the transmitting of messages
is accomplished with the aid o‘% a source of
current connected with one polarity to the

transmitting-key, and as the line permits the -

use of currents of different strengths the
quadruplexing of such lines was made pos-
sible. : :

In cable telegraphy the situation is far dif-
ferent. The peculiar condition. of the cable

-requires that the different characters of the

alphabet should be symbolized by currents
of opposite polarity. Whereas, therefore,
on a land-line the longer or shorter closing
period of the key symbolizes a dot or dash, in

“cavle telegraphy a dash is symbolized by the’
' transmission of a positive impulse ahd a dot

by a negative impulse. :

The one great feature in' quadruplexing
land-lines—namely, the using of one polarity
for one message and the opposite polarity
for the second message—cannot be taken
advantage of on cable-lines, and as to the dif-
ferent strengths of the current it has to be
stated that all attempts to actuate one kind
of instrument on the cable by one strength of
current and the other instrument by a
greater or lesser strength of current have so
far failed. . :

The peculiar condition of the cable and the
preservation of its insulating-covering made
the eraployment of receiving mstruments not
designed to actuate a local cireuit - neces-
sity, and the siphon-recorder, now univer-
sally adopted, is the mgst approved of such
devices. o ,

Tt iy, as stated above{, the aim of my inven-

tion to incrcase the efliciency of the cable,-

and I accomplish this object by quadruplex-
ing such cable. '

In attempting to transmit two messages
simultaneously frow one station it is first of
all necessary thxt each oporstor shall find an

uninterrupted path from his transmitting in-
strument to the line. On land-lines this

path is generally provided for the keys by -

shunting the same with the aid of a con-
denser, a device impervious to the flow of a
straight current; but on cables such arrange-
ment would only decrease the impulses flow-
ing over the line, for the reason that the

line itself may be likened to a long-drawn-

out- condenser and for the further reason
that condensers, if not actually placed in se-
ries with the line, are usually placed in se-
ries with the receiving instrument. Other
means have - therefore to be provided.
third reason is that an appreciable increase

of the force now used is out of the question.

In an arrangement, therefore, for simultane-
ously transmitting impulses in one direction
the second receiving instrument must be able
to answer to differentiate between the two
transmitted impulses in anotiier direction,
and for this reason my invention consists of
the arrangements and devices, as will herein-
after be more fully described, llustrated in
the drawing, and more clearly pointed out in
the claims following the specification.

The accompanying drawing illustrates my .

invention in diagrammatic form.-

“In the drawing, Z represents one part of the
cable with its artificial line for the purpose of
duplexing the same with the usual arrange-
ment. ' ' :

- F is a receiver, here shown only as a con-
ventional sign, but in reality consisting of an
electromagnetic device—such, for instance, as
a siphon-recorder or any other polarized re-
ceiving or relaying instrument sensitive
enough for the pucpose. :

T is an addifional receiver, here shown as
the -usual telephonic ear-phone. :
Tn the usual cable telegraphy the double
key is made use of a device connecting the
line when the station is not in use directly to
the ground, and it is necessary to state that

in the drawing the usual arrangement for’

telegraphing on submarine cables is replaced
by an arrangement in which true reversals
are sent over the line. I prefer in the quad-
ruplexing of the cable this same arrange-
ment and have therefore illustrated the same
in connection with this my invention; but it
is obvious that instead .of this arrangement
the ususal double key with the usual code
may be employed.
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Broadly speaking, the arrangeinent sub-~

stituted for the double key consists of two
batteries, one of an electromotive force
about double the electromotive foree of the
second, both batteries opposing each -other
and both batteries in series as to each other
and the line, preferably with the interposi-
tion of condensers, a shunt around the battery
of higher electromotive force, and the trans-
mitting-key adapted to open and close spid
shunt.  The operation of this part of the ar-
rangement consists, broadly speaking, there-
in that when the shunt is open one-half of
the foree of the battery of the higher electro-
motive force charges the condenser with one
polarity and when the key is closed, shunt-
ing this higher electromotive-force battery,
the opposing battery charges the condenser
in the ogposite direction, and through this
charge the receiving device F is actuated.

In the drawing this part of the arrange-

‘ment embraces the battery B, consisting, as

illustrated, of four cells; the battery B/, con-
sisting, as illustrated, of two cells and con-
nected, as shownin the drawing, in opposition;
the condensers C and €, the shunt consisting
of the wires 1 and 2 and including the key
comnsisting of the lever A and the stationary
point a. In this shunt is included the resist-
ance R, so that the battery should not be
entirely short-ciccuited.

The condenser C Is, as is illustrated, con-
nected, through wire 10, with the line or cable
Z, and the condenser C’ is connected with the
positive pole of the battery B through wire 9.

The arrangement constituting this present
invention is illustrated in the drawing as
embracing a local circuit comprising a source
of current, hére designated as B?; a transmit-
ting-key consisting of the lever A’ and the
stationary point ¢'; a make-and-break device

rovided with a clapper, this device consist-
mg of the electromagnet E; the vibrating
clapper E, acting as the armature proper; the
contact £ and the spring E2. The contact
E?is connected, through wire 6, with the mov-
able lever A’ of the key and one terminal of
the electromagnet E connected, through wire

-5, with one pole of the battery B?, the other

pole of which is connected to the contact a'.

It is self-evident that in such an arrange-
ment the clapper E' would vibrate as soon as
the lever A’ presses on the point a’.

In proximity to the clapper E’ is the vari-
able resistance M. This variable resistance
may consist of an ordinary microphonic
transmitter, and, in fact, through the differ-
ence of pressure on the ordinary telephonic
or microphonic transmitter I have sent im-
pulses over a line embracing over one hun-

" dred thousand ohms resistance and of a ca-
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pacity of twelve microfarads, using an ar-
rangement suchias is illustrated to vary the
pressure. The variable resistance M is con-
nected with one terminal to one pole of a

source of current, here shown as the battery
B2, the other pole of which is connected to
the primary D? of the inductorium D. The
other terminal of this primary is connected,
through wire 4, with the other terminal of the
variable resistance M.
the secondary D’ of this inductorium. The
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In the line is inserted -

wire 8 connects the condenser C’ to said sec- .

ondary, and the wire 7 connects the other ter-
minal of said secondary to the ground G.

It is supposed that the operator selected to
transmit impalses which should be received
at the opposite end by the receiver F is de-
sirous of transmitting a message. - He oper-
ates the lever A of his key in the same man-
ner as is usual with the common Morse sys-
tem.. Theimpulses transmitted thereby over
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the line will effect the device F on the oppo- .

site end. They will also be heard by the op-
erator at the ear-phone ¥’; but this operator
will know that these slow impulses are not
meant for him. _

When the operator selected to transmit
messages to be received by the device F’ de-
sires to send a message, he also operates his
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key in the usual Morse method; but each -

closing of the key will result in a series of
quick vibrations of the clapper E’. These
quick vibrations will result in the greater or

lesser compressionof thevariableresistance M, g5

"thereby varying the flow of the current in the

primary D?, inducing thereby impulses in the
secondary D', These impulses will not affect
the device F on the opposite end, but will be
heard by the operator of the device F/ as a
buzzing or vibratory sound, the. unit of time
this sound lasts determining the character
transmitted. :
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During my experiments I had oceasion to -

transmit in accordance with the device em-
bracing the batteries B and B, in conjunc-
tion with the device embracing the variable
resistance M, messages over a line containing
over one hundred thousand ohms resistance,
having over forty henries and possessing a
capacity of over thirteen microfarads. At
the other terminal of the line a polarized

‘relay of the Siemens type (but changed in,

some parts for the occasion) and a télephonic
transmitter were connected in the line sub-
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stantially in the same manner asis illustrated -

in the drawing. The polarized relay was
not affected at all by the quick vibrations
originating in the induction-coil D, and the
slow clicks heard in the phone did not to any

-injurious degree interfere with the receiving

of the messages originated by the manipula-
tion of the key-lever A. Two operators were
recelving messages sent simultaneously by
two transmitting operators, each one being
ablé to read his own message distinctly.

.I will'state here that I have substituted in
one of the experiments for the variable re-
sistance M a common make-and-break device;
but I have found that induced currents due
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to the breaking easily penetrate the insula-
tion and leak to a considerable extent when

the outer conducting-envelop is immersed in.

water and the ends of the line are connected
to this grounded water. :

As it 1s of great importance to preserve the
insulation of%ong—distance lines—such, for in-
stance, as submarine cables—I believe it is

" best not to employ such currents, and I have

10

therefore substituted a mechanism substan-
tially as is illustrated as M, whereby through

" the pressure of an automatic device the cur-
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“ters Patent, is—

rent-flow in the primary of an inductorium

can be varied according to requirements.
Having now deseribed my invention, what

I claim as new, and desire to seclire by Let-

1. Means to transmit over a cable of com-

' paratively great capacity simultaneously two
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messdges in one direction, said means em-
bracihg means adapted to transmit charac-

ters of one message, each character compris-

ing one impulse of one polarity followed by a
space impulse of opposite polarity, the differ-
ence in time between the two impulses sym-
bolizing the character, and means adapted to

" transmit characters of a second message, a

- acter comprising a series of impulses induced
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variable resistance for said means each char-

in the line through the variation of said vari-
able resistance, the number of said impulses

symbolizing the character.

2. In combination with a transmitting-

line, two transmitting devices, one of said
transmitting devices embraecing a transmit-
ting-key, and squrce of current, a variable re-

sistance, a source of current, and an induc-

torium for the second of said transmitting
devices; the primary connected to the source
of current, the secondary connected to the
line, and means to change the value of said
variable resistance in accordance with the
impulses to be transmitted.

3. Means to transmit simultaneously two
messages over 2 line, said means embracing
two transmitters; a key adapted to be manu~
ally operated and source of current for one
transmitter; a variable resistance, means to
sutomadtically vary said resistance, a manu-
ally-operated key, and a source of current for
the second transmitter; both transmitters in
operative relation to the lite of transmission.

4. Means to transmit simultaneously two
messages over a cable and receive the same at
a second station, said means embracing at
the transmitting-station a key adapted to be
manually operated and to transmit over the
line impulses of comparatively. slow succes-
sion, a variable resistance, a second key adapt-
ed to be manually operated and to ‘Vmiy
through said operation the value of a variable

8‘,
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resistance, and adapted to transmit impulses

in quick succession over the line, and embrac-
in% at the receiving-station a device such as a
polarized relay for the first-named impulses,
and a second device such as a telephone-re-
ceiver for the second-named impulses.
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5. In combination with & transmitting-line

means to transmit two messages. simultane-
ously over said line said means embracing
two sets of batteries inserted in the line in op-
position as to each other, a shunt around one

70.

of said sets and a transmitting-key adapted -

to open and close said shunt m accordance
with the characters to be transmitted, for
one message; and embracing a secondary of
an inductorium inserted in the line and local-

*ized means to induce impulses in said second-

ary in accordance with the characters to be
transmitted for, the second message. .
In testimony whereof I affix my signature

in presence of two witnesses.

ISIDOR KITSEE.

Witnesses: S :
Epita’ R. StTILLEY,
Arvas RITTENHOUSE.
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