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To all whom 1t may concern: _

Be it known that I, Isor Kirser, a citi-
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 in Telegra-
phy, of which the following is a specifica-
tion.

My invention relates to an improvement in
telegraphy. It has more special reference to
submarine telegraphy and embraces that
part, which relates to the telegraphing over
such lines with true reversals and the auto-
matic relaying from one of such lines to
another.

It is well known that telegraphing over
submarine cables is accomplished to-day with
the aid of two keys, the depression of one key
connecting the line with the positive pole of
the battery and the depression of the second
key connecting the line to the negative pole
of the battery. In this system, one character
of the Morse alphabet, say a dash, is sym-
bolized by an impulse of one polarity, say
a positive, and the dot of this alphabet is
symbolized by a negative impulse. But as
in the alphabet often two or more dashes or
two or more dots have to follow each other,
as for instance in the letter “ H ” which con-
sists of four dots, or the letter “O” which
consists of three dashes, a series of impulses
of the same polarity have to follow each
other. The speed of tranmission has, there-
fore, to be decreased, so as to give the cable
time to discharge itself (even if omnly par-
tially) between each impulse.

It was recognized that a system of telegra-
phy wherein true veversals are employed,
(that is where impulses of the same intensity
and duration, but alternately of opposite
polarity, follow each other and are made to
symbolize the characters transmitted) would
greatly facilitate the telegraphing over lines
with great capacity, such as submarine
cables.

It is, as said above, the aim of my inven-
tion to enable persons to telegraph over such
lines with true reversals and combined there-
with the automatic transferring or relaying
the transmitted impulses from one cable to
the other cable or land line. In producing
an arrangement of this kind, it was my aim
not to disturb the present arrangement of
such cables. The conditions and works on
such lines, are of a nature, that even the

slight innovation in the electrical condition
of the cable proper (insertion of resistance
or other devices in the direct path of the
cable) as well, as the substitution of the
existing arrangement or force of batteries
are looked upon with misgiving, the fear of
disturbing the electrical or mechanical con-
ditions of the cable always being present. It
was, therefore, expedient for me, to so ar-
range matters that the cable itself and the
electrical source working the cable, as well
as the manner of arranging this source as to
the cable, should not be altered at all, and in
describing and illustrating my invention I
take, as an example, the lines of transmis-
sion of one of the existing companies, one
terminal of which is located at New York.
This line of transmission, called as a whole,
the Trans-Atlantic cable comprises a trans-
mitting station at New York in which one
terminal—what is called the short cable—is
located, the other terminal of this short
cable is located at Canso. At Canso is also
located one terminal of the cable crossing
the ocean and terminating on the shore of
Great Britain at “ Penzance.”

In the drawing, I have illustrated the de-
vices necessaly to transmit messages from
one of the terminals that is “ New York” or
“Penzance”. I have also illustrated the de-
vices necessary to automatically relay from
the short to the long cable or vice-versa and
I have illustrated the system as a whole,
showing the two terminal stations, the two
cablesand the relaying station equipped with
automatic relaying between these two cables.
As these cables are fo-day worked on the
duplex principle, I have illustrated my in-
vention as applied to this principle.

New York is to-day, what is technically
called the center of distribution for cable
and other messages, but as in Great Britain,
London is the center of distribution, I have
ilustrated in the drawing the means where-
by the arrived message at “ Penzance” may
be automatically transmitted over a land
line in accordance with the Morse system,
using only impulses of one polarity to de-
note the dot as well as dash.

In this drawing, Figure 1 is a diagram-
matic view 1illustrating one terminal
equipped with a transmitting and receiv-
ing device. Fig. 2, is a diagrammatic view,
llustrating parts of two cables and the de-
vices to automatically relay the same. Tig.
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3 is a diagrammatic view illustrating the
connection of a line relay to a local circuit.

In Fig. 1, X designates the transmitting
devices as an entirety ; A the illustrated part
of the cable; B the artificial cable and C the
polarized relay or receiving device. This
polarized relay may consist of any of the
well known devices, but I had good results
from a device embracing a stationary per-
manent magnet with stationary coils, an
armature mounted on a metallic spring and
adjustable pole pieces. This part of the ar-
rangement does not form a particular part
of this invention and needs, therefore, no de-
tailed description. It suffices to say, that,
with a light alteration, the siphon re-
corder can be made to accomplish the work
necessary for this invention. The relay or
receiving device C is placed between the two
arms of the bridge, as is usually the case in
duplexing submarine cables. In the draw-
ing, to this device C are connected the ter-
minals of a localized circuit, illustrating
that these terminals can be connected or dis-
connected in accordance with the moving of
the armature. The junction of the bridge
is connected to wire 7, being the wire serv-
ing as part of the circuit for the battery to
be .connected to the cable. In so far the ar-
rangement is entirely the same as in the
cables of to-day. The transmitting device
X embraces the following: a localized cir-
cuit 1, 1, a source of aurrent H and a source
of current I in this circuit. These sources
are connected in opposition as to each
other, the source H consisting of a greater
number of cells than the source I, in the
drawing shown as four cells against two.
The source H is provided with a shunt and
a transmitting key J to open and close this
shunt. This key 1s of a construction known
as a Morse transmitting key; the point of
the key-connected to one part of the shunt
and the lever of the key commnected to the
other part of the shunt. When the lever
of the key is depressed, the shunt around the
battery H is established, and when the lever
is released, the shunt of this source is opened.
In this circuit are also connected the elec-
tromagnets K and F, which electromagnets
may, in. practice, form the two legs of one
electromagnetic device, joined by a com-
mon pole -piece. In the drawing, these
coils are shown separately for the purpose
of better understanding. Each of the elec-
tromagnets is provided with a polarized ar-
mature, designated in the drawing as B’
and F’, respectively; each of these arma-
tures is kept in one position by the springs
E? and F?, respectively. Both of these ar-
matures have the same polarity. The arma-
ture B’ has in juxtaposition to it, the con-
tacts ¢ and e and the armature F’
has in juxtaposition the contacts f and
f’. The wire 7 from the cable is con-
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nected to the armature ¥’ and the armature
K is connected through wire 6 to the
ground L. The contact ¢’ of the armature
E’ and the contact f* of the armature I’
are connected together through wire 3. The
contact ¢ of the armature X’ and the con-
tact / of the armature F’ are connected
through wire 2. The wire 2 is also con-
nected through wire 5 with the positive pole
of the battery G. The negative pole of this
battery is connected through wire 4 to wire
3. In this circuit is also the switch K. 1In
the wire 7, the wire connected to the cable
proper, is inserted the condenser K’, thus
for the purpose, so that no matter for how
long a time the battery G may be connected
with one or the other of the poles to this
wire, only a momentary current, enough to
charge this condenser K’, can be trans-
mitted through it and can flow over the line.
In other words, the condenser K’ is placed
in the circuit, so as to limit the duration of
the flow of the current independent of the
connection of the battery to said wire. Nor-
mally, that is when no message is sent over
the line the switch K is left open and both
of the armatures B’ and F” rest on their ve-
spective contacts ¢ and f/. A cirenit is,
therefore, established from the cable to the

ground embracing the wire 7, condenser K’,-

armature F’ of the contact f/, wire 3, con-
tact ¢’ of the armature B’ and wire 6. When
the operator desires to transmit messages in
accordance with the Morse alphabet, he first
of all, closes the switch K. Throngh the
closing of this switch, a current will flow
through the circuit 1, 1, in the divection of
the unfeathered arrow 1, for the reason that
the battery H consists of a larger number of
cells than the battery I, and this current will
energize one of the electromagnets E or T,
in a manner, so that the respective armature
will be drawn toward it. It is supposed
that the current from F will energize the
electromagnet K, so as to produce the de-
sired polarity in same. The armature E’
will, therefore, leave the contact ¢’ and will
come to rest at the contact e. Through this
movement a circuit will be established from
7 through F’, f*, wire 8, wire 4, battery G,
wire 5, contact ¢, armature I’ and wire 6
to the ground L. A momentary impulse
will, therefore, flow over the line in the di-
rection of the feathered arrow 1. This im-
pulse will cease as soon as the condenser K’
1s fully charged or filled, as it is well known
that such a device is a positive bar to the
flow of the current in the same direction, as
soon as it is raised to the potential of this
current.

In transmitting a message, the operator
manipulates his key in the same manner as
the Morse opcrator manipulates his key on
common land lines, that is, he closes his
key for a short period to send a dot over
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the line and for a long period to send a
dash. He also allows his key to remain
open for a short period between different
characters, for a longer period to denote the
space between the different letters and for
a still longer period to denote the space be-
tween difterent words. When he closes his
key the battery I is short circuited. An
impulse will, therefore, flow over the local-
ized circuit 1, 1, in the direction of the un«
feathered arrow 2, that is, opposite from
the flow of the first current and as the flow
of the first current has energized the electro-
magnet & for the desired polarity, this op-
posite current will energize the electromag-
net I, so as to produce in the same the po-
larity necessary to actuate the armature. As
long, therefore, as the key J will be de-
pressed, the current in the localized circuit
will flow in the direction of arrow 2 and
the armature F’ will be drawn by its electro-
magnet ¥ away from contact /" and towards
and in contact with 7. This contact will
be held there as long as the key is depressed.
Through the movement of this armature a
circuit will be established as follows: from
wire 7, armature I/, contact 7, wire 2, wire
5, battery G, wire 4, contact ¢, armature
E’ and wire 6 to the ground. The current,
therefore, from the battery G will flow, as
before, from the positive pole through wire
5 in the direction of the feathered arrow 1;
but it will flow now, after it left the wire 5,
through wire 2 in the direction of the feath-
ered arrow 2 and will flow over the line in
the same direction, as is indicated by feath-
ered arrow 2. But as the condenser K’ is
inserted in the wire 7, it is obvious that the
flow of the current over the cable A will be
only a momentary one and will cease as soon
as this condenser is raised to the potential
of the battery G. In the cable A is in-
serted a so-called polarized receiving device
or relay and if this cable is duplexed, this
polarized device designated as C, is inserted
between the bridge-arms, as is illustrated in
the drawing. This device has the well
known quality, that when the armature is
moved in one direction it requires an im-
pulse of opposite polarity to move the arma-
ture in the opposite direction. When, there-
fore, the operator closes his switch I, the
first impulse sent over the line in the direc-
tion of the feathered arrow 1, will move the
armature to the stop ¢. This stop is not
connected with any local circuit and is,
therefore, called the dummy stop and this
impulse is only for the purpose to clear the
line; but when the key J is depressed, an
impulse will flow over the line in the direc-
tion of the feathered arrow 2, which will
send the armature of the device C toward
and in contact with the stop ¢” and as this
stop is in operative relation with the local
circuit, this local circuit will be closed as

.3
soon as the armature reaches this contact ¢’
and it will remain closed till an impulse of
opposite polarity removes this armature
from this contact and moves it to the oppo-
site contact. The operator at X, therefore,
in closing his key sends only a momentary
impulse over the line, but this momentary
impulse results in a longer or shorter clos-
ing of the local circuit connected to C, in
accordance with the longer or shorter clos-
ing time of the transmitting key at X. It
is supposed that the operator desires to
transmit the letter “A”. He, first of all,
closes his switch, which sends a clearing im-
pulse over the line. . He then depresses the
key for a short period which sends an op-
posite impulse over the line, resulting in the
movement of the armature of the relay C
inserted in the cable so as to close the local
circuit. This local circuit will remain closed
as long as the key at X remains closed, but
as soon as the operator opens the key, the
armature moves from its contact point and
opens the local circuit. For the dash, the
operator then closes the key for a longer
period, which results in the closing of the
relay circuit for a longer period and after
opening the key, then a clearing impulse
again opens this relay circuit. A translat-
ing device, such as a writer or sounder, will
translate the opening and closing of the cir-
cuit into a record or sound and will produce
for the first short closing of the key a dot
and for the second long closing of the key
a dash; thus informing the receiving opera-
tor that a dot and dash were transmitted. -

In conformity with the example set forth
at the beginning of this application, I have
in Fig. 2 illustrated the near terminals of
the two cables; one cable supposed to run
from New York to Canso and one cable sup-
posed to run from Canso to Cornwall and
have illustrated in said figure the means,
whereby messages from one of these cables
can be automatically relayed to the second
cable. I have only illustrated in detail the
automatic relaying apparatus as connected
to one of the cables, it being understood that
the apparatus connected to the second cable
is an exact duplicate, in all its parts, to the
apparatus illustrated. In this figure, Z is
the relaying apparatus as an entirety; A
and A’ are the near parts of the two cables
to be relayed together. In Fig. 1, T have
designated the receiving device inserted in
the cable by the letter C and in Fig. 2, I
designate this device by the letters D and
D’ so as to distinguish the device adapted
to translate the messages and the device
adapted to be wused only for relaying
purposes, from each other.. The cable A

“embraces the artificial line B, the relaying

device D provided with the armature d*
and in juxtaposition thereto the contacts d
and ¢’. The junction of the bridge of this
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_cable is connected to wire 13. This wire is

here shown as to be broken off, but in reality
this wire is connected just as the wire 13 of
the cable A’ to one of the armatures of the
receiving device as illustrated in Z. The
armature d* is connected to the wire 8
The contact ¢ is connected to wire 8 and the
contact ¢’ is connected to wire 9. Between
the wires 8 and 8 is inserted the resistance
R and between the wires 8* and 9 is inserted
the resistance R’. The wires 8 and 8* form
a relaying circuit embracing the source of
current P and the electromagnet M. The
wires 8* and 9 form a relaying circuit em-
bracing the source Q and the electromagnet
N. The electromagnet M is provided with
the armature M’ and in juxtaposition to
this armature with the stops m and m/.
The armature is held normally by the spring
M in a position so as to contact with m .
The source O overbridges the contacts m
and m’. The electromagnet N is provided
with the armature N’ and in juxtaposition
thereto with the stops # and »n’. The spring
N2 keeping normally the armature in contact
with »’, the contact m of the electromagnet
M is connected through wire 10 with the
contact n of the electromagnet N and the
contact m’ of magnet M is connected
through wire 11 with contact #” of magnet
N. Wire 13 from cable A’ is connected to
the armature N’ and the armature M’ is
connected through wire 12 with the ground
S.  In the normal position, that is, in the
position as illustrated in the drawing, the
cable is connected through wire 13, armature
N’, stop ', wire 11, stop =/, armature M’,
wire 12 direct to the ground S. When now,
an impulse arrives over the cable A capable
of moving the armature d* of the relay D
inserted in said -cable towards and in con-
tact with ¢, then the circuit embracing the
wires 8 and 8* and the electromagnet M,
will be closed and through this closing the
source I’ will energize the electromagnet M
and the armature M" will be drawn away
from the point m” and in contact with the
point m. . This movement changes the con-
nection of the cable A’ as to the ground and
the source O in the following manner:
Whereas, the connection of the cable was
formerly directly to the ground, now as the
armature M’ has broken its contact with m/
and made its contact with m, a circuit is
established embracing the wire 18, armature
N’, stop or contact n”, wire 11, negative pole

of source O, stop or contact m, armature M’,

wire 12 and ground S. The closing of the
circuit 8 and 8 has, therefore, resulted in
the connection of the battery O with the
cable A’, in a manner, so that the negative
pole .of said battery is connected to the cable
and the pesitive pole of this battery to the
ground. This connection will remain till a
second impulse over the cable A removes the
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armature d* in said cable from the contact
d and brings this armature in contact with
d’. Through this movement the electro-
magnet M becomes de-magnetized. The
armature M’, therefore, will resume its nor-
mal position, that is, will be drawn by the
spring M? towards and in contact with /.
But the contacting of d* with d” will close
the circuit embracing the electromagnet N.
This electromagnet will, therefore, be ener-
gized and the armature N’ will be drawn
toward it away from contact #»” and in con-
tact with n. A cireuit will, therefore, be
established for wire 13 embracing the fol-
lowing: wire 13, armature N’, contact =,
wire 10, positive pole of source O, negative
pole of said source, contact ', armature M/,
wire 12 and ground S. The battery O,
therefore, which was formerly connected
with the negative pole to the cable is now
connected with the positive pole to the cable
and this condition will remain till an im-
pulse of opposite direction will again flow
cver the cable A and will remove the arma-
ture d* and d’, bringing it again in contact
with . The relaying, therefore, of the cable
A to the cable A’ is entirely automatic and
as the cable A’ is provided with the dupli-
cate of this arrangement, it is obvious that

vice versa, the relaying of the cable A’ to

the cable A is also automatic.

In Fig. 2, the second cable, that is, the
cable A’ is provided with the relaying de-
vice similar to the relaying device of the
cable A and the parts shown in connection
with the cable A are designated as follows:
the artificial cable as B’; the relay as D’;
its armature as d°; its two contacts as d?
and d?, respectively, and the wires connected
to the armature and parts as 8, 8 and 9,
respectively. )

In working the system, as described,
means have to be provided whereby the so-
called sparking or sticking on the relays in-
serted in the cable is prevented. In Fig. 2, 1
have illustrated an arrangement which was
tried and found to work correctly for this
purpose, and in Fig. 3, I have illustrated in
detail this arrangement. In this figure, C is
the relay proper, U a translating device,
such as a sounder, provided with the two
stops « and «’. This translating device is
connected locally through the civeuit 14 with
the source of current V and in this circuit is
connected the resistance W. To the termi-
nals of this resistance is connected a circuit
consisting of the wires 15; one of these
wires is connected to the armature of the
relay C and the other of these wires is con-
nected to the contact point of the relay.
The working of this arrangement is as fol-
lows: The force of the battery V would be
sufficient to energize the coil of the device U
for the purpose of drawing down the arma-
ture, but as the resistance W is inserted in
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this circuit, the force of the battery V is less-
ened so much, that it is insufficient for the
purpose of energizing the coil of the device
U. The armature, therefore, will remain in
the upward position as long as this resist-
ance W will remain in the circuit, but as
soon as through the movement of the arma-
ture of the device C, a shunt is established
around this resistance consisting of the wire
15 and the stop and armature of the relay,
then the current from the battery V is suffi-
cient to energize the coil of U and thereby
bring down the armature to the lower stop «/,

~and 1f, as said above, this device U 1s a
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sounder, the operator will readily distin-
guish the received impulse if such be a dot
or a dash, for the reason that C being a
polarized relay, it requires an impulse of op-
posite polarity to remove the armature from
one stop to the other stop. The arrange-
ment, as described, was tried in conjunction
with a polarized relay and having in series
with its circuit a Thomson’s reflecting gal-
vanometer and the force going through this
circuit was only equal to 2; of a M. F. raised
to one volt. The galvanometer gave only a
deflection of five degrees and the instrument,
worked by a common key, answered per-
fectly and no sticking or sparking was ascer-
tainable,

Such in broad lines is the character of my
invention, but it is obvious that the arrange-
ment of part of the same may be altered,
without departing from the scope of same.

Having now described my invention, what
I claim as new and desire to secure by Let-
ters Patent is:

1. In cable telegraphy, means to automati-
cally repeat impulses transmitted over one
cable to a second cable, said means compris-
ing for the cable to be relayed an electro-
magnetic device and two contacts for the
movable parts of said-device, two electro-
magnets, one terminal of each of said elec-
tro-magnets connected to one of said con-
tacts, the second terminal of each of said
electro - magnets connected to the movable
part of the electro-magnetic device with the

S
interposition_of a source of current, an
armature for each of said electro-magnets,
the armature of one of said electro-magnets
grounded, the armature of the second of said
electro-magnets connected to the second ca-
ble; a source of current and meansto connect
said source with one pole to the ground and
with the second pole to the second cable, or
vice versa, through the operation of one or
the other of the armatures of said electro-
magnets.

2. In the automatic repeating of messages
from one cable to a second cable, two electro-
magnets connected each with one terminal to
the forward point of a relay inserted in the
relaying cable and connected both with the
other terminal to the movable part of said
relay, a source of current for each of said
electro-magnets, the armature of each elec-
tro-magnet normally resting on a contact
point, both contact points connected to-
gether through an electric circuit, one arma-
ture grounded and the second armature in
electrical connection with the second cable; a
source of current normally connected to the
circuit of the contacts, an additional contact
for each armature, both additional contacts
electrically connected with each other and
with a second pole of the source of current,
the armature of each electro-magnet adapted
to make contact through its operation with
one of the additional contacts. |

3. In combination, two submarine cables,
a polarized relay for one terminal of each of
said cables; the polarized relay of one cable
provided with means to impress upon the
second cable impulses of positive and neg-
ative polarity and the polarized relay of the
second cable provided with means to impress
upon the first cable impulses of positive and
negative polarity.

In testimony whereof I affix my signature
in presence of two witnesses.

ISIDOR KITSEE.

Witnesses:
Mary C. SmirH,
Aivar RITTENHOUSE.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
' Washington, D, C.”
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