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To all whom it may concern.:

Be 1t known that I, HArrRY O. Ruen, citi-

zen of the United States, residing at Sand-
wich, In the county of Dekalb and State of
Ilinois, have invented a certain new and use-
ful Improvement in Telegraph Systems, of
which the following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, forming a part
of this specification.

My invention relates to telegraph systems,
and has a number of objects and advantages,
which will be readily understood by those
skilled 1n the art.

The preferred embodiment of my inven-
tionisillustrated by the accompanying draw-
ing, that shows a plurality of telegraph sta-

tions united by the same main conductor.

I have indicated three stations, A, B, C,
forming part of-one telegraph system, though
1 do not wish to be limited to the number of
these stations united by the conductor or line
a. 1 have also indicated three other sta-
tions A', B!, (', entering into another tele-
graph system but including the same con-
ductor a, but I do not wish to be limited to

the number of stations A! B! C. The
organization of my invention is such that
messages may be transmitted between the
stations of either telegraph system without
1N any way interfering with the effectiveness
of operation of the apparatus at the stations
of the other telegraph system. At each of
the stations A, B, C, I have indicated a polar-
1zed relay b of a type well known to those

skilled in the art of telegraphy.

The armature of each relay normally en-
gages a normal contact that constitutes a
terminal of a circuit changing or switch con-
trolling relay «, the other terminal of which
relay being connected with the telegraph key

d. 'The contact of this key d is normally

separated therefrom and constitutes a ter-
minal of a local circuit battery e that includes
the armature of the associate polarized relay
b. When the key d is depressed in the act
of transmitting a telegraph signal, the local
circult including the battery e is closed, the
switch-controlling magnet ¢ thereupon being

energized to operate the switching device f, |

which, in the embodiment of the invention
shown, includestwo switch-arms 1, 2. When,
1n the state of rest, the main circuit, so far as
stations A, B and C are concerned, may be
traced from the ground at station A, through
the polarized relay b thereat, the normal con-

i
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| tact of arm f?, the normal contact of arm £,

the portion of the main conductor ¢ inter-
vening between stations A and C, the polar-
1zed relay b at station C, the normal contact

of arm f* at station C, the normal contact of

arm f* at station C, the portion of the main
conductor intervening between stations C
and B, the arm f* at station B, the normal
contact of said latter arm, the battery ¢ at
station B, the polarized relay at station B,
the normal contact of arm f* at station B, to
ground. By the expression ‘“normal con-
tacts’” 1 mean those contacts that are nor-
mally engaged when the line is not in service.
By the expression ‘“alternate contacts” I
mean those contacts which normally are not
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engaged but which are engaged when the

magnets 1n association therewith are oper-
ated. It may be explained that the alter-
nate contact of a relay is that contact which
is not engaged when the relay is idle, but
which 1s engaged when the relay is operated.
For example, in. the diagram, the £ements

f* are shown in engagement with contacts,
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these contacts being normal contacts, as they

are engaged with these switch elements f?
when said switch elements are idle. The
alternate contacts of the switch elements 72
are those contacts facing said switch ele-

‘ments; but which are out of connection there-

with when said switch elements are in their
1dle positions, these latter contacts being en-
caged by said switch elements when said
switch elements are operated.

An operation of the relay ¢ at station A,

will mclude the battery A at said station in
circuit with the conductor «, current from
which battery thereupon finding path
through the relays b at stations C and B.
An operation of the relay ¢ at station C, will

connect the battery 2 in circuit with the con-

ductor @ and with the relays b, b at stations

A-and B. An operation of the relay ¢ at

station B, will cause a reversal of the con-
nection of the battery ¢ with the transmis-
sion conductor @, and, as a consequence, a
reversal of the current through the relays
b, b at stations A and €, causing their arma-
tures to be swung to the right, effecting the
operation of the telegraph sounders at the
recelving stations, as will be explained.

It will be observed that the battery ¢ is
constantly in circuit, though, when the key
d at station B is operated, its connection
with the conductor a is reversed. The pur-
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pose of including this battery g constantly
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in cireuit is to enable the said battery to take
part in effecting the operation of the mstru-
ments at stations A, Bt and C', as will ap-

pear. I am aware that 1t is old to provide

such a battery constantly in circuit for this
purpose, but it is new to effect the reversal
of the battery when the key d at the station

“where said battery is located, is operated,

with advantageous results that will appear.
When a telegraph signal is received at
either of the stations A, B, C, the armatures
of the relays b at the receiving stations are
moved to the right to thereupon engage their
alternate contacts, that constitute terminals
of sounder relays k, k& included in normally
open local circuits. The polarized relay at
the sending station maintains 1ts armature
in its initial position, the operator at the

sending station reading his outgoing signals.

by the operation of the switching device con-
trolled by his relay c.
arrangement may, of course, be employed
to ‘enable the sending operator to read his
own outgoing signals. If a message is being

sent from the station B, the line supplying

battery ¢ is alone in service; i a message 1s
being sent from either of the other stations
A and C, the battery A or 7, as the case may
be, is also included 1 circuit but 1s opposed

to the battery ¢, and, in order to enable the

~ battery h or i to become effective, 1t possesses
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twice the voltage of battery g, one-half of the
voltage being employed to overcome the
voltage of battery ¢, while the remainder 1s
employed for the operation of the nstru-

‘ments at all of the remaining stations, includ-

~ ing stations Al, B, C*; polarity of the battery

40

}, or 4 being reversed, the relays b at the re-
ceiving stations have their polarities re-
versed, whereby the local sounder circuits
thereat are closed, since the armatures of

- gaid relays b are swung to the right.

45

It is one important object of my invention
to maintain the voltage of battery or other
operating current impressed upon the line a,

~of uniform value, irrespective of the station

at which current is being impressed upon the

~line, and to this end the larger batteries £
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and ¢ are normally disconnected from the
line, and, when they are included in the hine
for purpose of transmitting messages, the
effective value thereof is reduced to that of
the battery ¢ by reason of the opposition of
the battery ¢ to the batteries A and 7. 1n
this way, the line relays [ at stations A*, Cl,
B! are always subject to substantially the
same pressure and may be adjusted to such
pressure. Hitherto such line relays were

“subject to widely varying pressures, accord-

ing to the stations at which current was 1m-
pressed upon the line, as is well known.

By my invention a perfect inter-relation
is afforded between the apparatus at stations

A, C, B, and the apparatus at stations A,

. (t, B! that will permit of the operation of the

Any othér suitable
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.apparatus of the first group of stations and

the operation of the apparatus at the second
oroup of stations, independently, and where-
by the line relays I having been adjusted to
operate ‘at suitable pressure, are never
thrown out of adjustment by being operated
or subjected to unsuitable pressure. '

By the apparatus illustrated and de-
scribed, it will be impossible for a greater

“voltage to be impressed upon the line a that

is furnished by the battery ¢, even though all

of the keys d be depressed at the same time,

for it will be seen that when the key d 1s de-
pressed, current from the battery g 1S - Te-
versed, causing the armatures of relays b at
stations A and C to swing to the right, where-
by the local circuits including the switch

operating magnets ¢, are opened, so that the

closure of the keys d at stations A and C will
not then be effective in moving the switch
elements 7!, whereby the batteries A and 2
are positively excluded from circuit.
It will be seen that when an operator at
any station A, C, B, works his key d, the
operating circuits of the relays ¢ at the re-
maining of said stations are opened at the
relays 0 thereat, so that the operator who
first impresses current upon the line, has con-
trol of the line for the time being, by discon-
necting the sending mechanism at the other
stations. If an operator wishes to 1nter-
rupt, he may do so by maintaining his key
d depressed, acquiring sufficient control of
the line for the purpose of such interruption
as soon as the sending operator releases his
key. 'This is the preferred way of rendering
the signal-sending apparatus at receiving
stations ineffective by .apparatus at a send-
ing station. When an operator has released
his key, his control over the line 1s removed
during the release of the key, so that another
operator who may depress his key during the
time of this release, may acquire control of
the line. In systems of the type to which
my invention particularly relates, this fea-
ture is of particular service, for thereby the
line is prevented from being subject to ex-
cessive battery voltage, which would inter-
fere with the proper operation: of the system
as a whole. These features of my present in-
vention I consider to be broadly new withme.
At station B, where the reversible battery
g is located, I provide a resistance m that 1s
substantially equal to the resistance of the
relay b thereat, so
energized for the purpose of reversing the

hattery ¢, in order to operate the telegraph

that when the relay ¢ 1s

instruments at stations A and C, current
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from said battery may be directed through a '

resistance similar to that it normally en-
counters by way of the relay b at station B,

“whereby the line relays [ may still be sub-
ject to operating current of a given pressure,

1t being necessary, oi course, to exciude the
relay b from circuit at station B when mes-

125

190



10

15

20

877,008

sages are being transmitted from said sta-
tion, for otherwise the circuit of the switch

operated magnet ¢ will be open.
At each of stations A', B!, C! T have indi-

cated a suitable type of telegraphic appara-
tus, comprising at each station a line relay

[ whose armature is normally attracted as
the line relays [ are normally in closed cir-
cult with the battery ¢!, whose normal con-
tact constitutes a terminal of a relay o, pref-
erably a polarized relay, in construction and

circuit arrangement generally similar to the

polarized relays b, the armature of the line
relay being connected with one terminal of
the battery n, the other terminal of which
battery is connected between. the coils of the
relay 0. When an armature of the line re-
lay 1s 1n 1ts normal attracted position, the
right-hand coil of the corresponding relay
0 1s Included in circuit with the battery n to

- cause the normal closure of the local sounder
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circult meludmg a sounder ¢ and the local
battery . When a message is to be trans-
mitted from.either of the stations A, B, (.
the key s at the sending station is opened,
thereby opening the circuit of the battery
g so far as the line relays [ are concerned.
1t will be seen that this portion of my inven-
tion comprises a system of telegraphy in-
cluding a line, a line relay at each of a plu-
rality of telegraph stations in normally closed
circuit therewith, sending keys at said sta-
tions for opening the circuit through the line

relays, signal-receiving relays o at said sta-

tions mecluding magnet coils, circuit through
which is normally maintained by the arma-
tures of the line relays, and means acting
independently of said magnet winding nor-
mally maintaining the armatures of the sig-
nal-recelving relays in normal positions.
The specific means disclosed for maintaining
the armatures of the signal-receiving relays
0 1 normal positions, are the polarized por-
tions of said signal-receiving relays.
In order that the line circuit may be main-
tamed intact so far as the stations A, B, C
are concerned, the contacts of the keys s
are shunted by suitable conducting media,
such as the resistance ¢ shown at stations
Al B, or the condenser v shown at station
C', these elements ¢, u serving to convey the
telegraphic current that is impressed upon
the line at either of the stations A, B, C, and
affording sufficiently high resistance to pre-
vent the current maintained therethrough
from operating the line relays I, when keys
s are open. The armatures of the line re-
lays [ being released, circuits through the
lett-hand coils of the polarized relays o are
closed, the armatures of the said relays
thereby being forced to move to the left,
causing the sounder circuits including the
sounders ¢ to be opened, whereby the mes-
sage may be read at the sending and receiv-

65 Ing stations.
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The provision of the battery n in connec- -

tion with two operating coils and an arma-
ture common to said coils, in association with

some means for normally maintaining said
armature 1 one position, 1s an important
feature of my invention, irrespective of the

assoclation of the apparatus at stations A,

B, C with the transmission line, though it is
of particular importance where such stations

A, B, C are associated with the line. This
feature of my invention prevents static dis-

‘charges or other currents of indefinite value,

or such as are impressed upon the line when
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the battery ¢ is reversed, from permitting

armatures of the polarized relays o from
shitting from their normal contacts, whereby
false operations of the sounders at stations
Al B'Y) C' are prevented. I use the term
““battery’’ in the sense of any suitable source
of current. | - |

I prefer to use local signal receiving cir-

cuits at each of the telegraph stations, as
‘most distinet sounds can thereby be secured,

but I do not wish to be limited to this ar-
rangement, and I, therefore, use the ex-
pression ‘‘signal receiving circuits’ in the
broad sense, such ecircuits being primarily
the circuits that include the polarized relays,
the additional signal receiving or sounder
circuits being preferably: controlled by po-
larized relays. I use the term ‘‘signal re-

cewving relays” also in the broad sense,

whether or not they control other circuits.

While 1 have herein shown and particu-
larly deseribed various instrumentalities
that are employed in the equipment of the
preterred embodiment of my invention, I
do not wish to be limited to the precise
embodiment of the invention illustrated, as
modifications may readily be made without
departing from the spirit of the invention,
but, | |

Having thus described my invention, I
claim as new and desire to secure by Letters-
Patent the following:— | |

1. A system of telegraphy including a line,
a line relay at each of a plurality of telegraph
stations mn normally closed circuit therewith,
sending keys at said stations for opening the
circuit through the line relays, signal-receiv-
ing relays at said stations including mag-
net coils, circuit through which is normally
maintained by the armatures of the line re-
lays, and means acting independently of said
magnet winding normally maintaining the
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armatures of the signal-receiving relays in

normal positions. |

2. A system of telegraphy including a line,
a line relay at each of a plurality of telegraph
stations m normally closed circuit therewith,

sending keys at said stations for opening the
circuit. through the line relays, signal-receiv--

125

ing relays at said stations including magnet

coils, circuit through which is normally
maintained by the armatures of the line re-

130 °
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 stations in normally closed circuit therewith,

20
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lays, and means acting independently of said
magnet windings for maintaining the arma-

tures of the signal-receiving relays in normal.

positions, said signal-receiving relays each

including another magnet winding adapted

to be included in circuit when the armature

thereof is released, whereby the armature of

said signal-receiving relays may be moved to
their alternative positions. - -

3. A system of telegraphy including a line,
a line relay at each of a plurality of telegraph
stations in normally closed circuit therewith,
sending keys at said stations for opening the
circuit through the line relays, polarized s1g-
nal-receiving relays at said stations including
magnet coils, circuit through which 1s nor-

mally maintained by the armatures of the
line relays, and means acting independently

of said magnet windings for maintaining the

armatures of the signal-receiving relays 1n

normal positions.

. 4. A system of telegraphy including a line, |

a line relay at each of a plurality of telegraph

sending keys at said stations for opening the
circuit through the line relays, polarized sig-
nal-receiving relays at said stations including
magnet coils, circuit through which 1s nor-

mally maintained by the armatures of the
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- with the line.
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line relays, and means acting independently
of said magnet windings for maintaining the
armatures of the signal-receiving relays in

normal positions, said signal-receiving relays

each including another magnet winding

adapted to be included in circuit when the

armature thereof is released, whereby the
armature of said signal-recelving relays may
be moved to their alternative positions.

5. A system of telegraphy including a line
uniting a plurality of telegraph stations hav-
ing signal-sending apparatus, operating bat-
teries at said stations for connection with the
line, and means at one sending station, gov-
erned at another sending station; for pre-

venting the connection of battery thereat

6. A system of telegraphy including a line
uniting a plurality of telegraph stations hav-
ing signal-sending apparatus operating bat-
teries at said stations for connection with the

“line, and means at each sending station, gov-

55

“one sending

ernable at other sending stations, for pre-
venting the connection of battery thereat
with the line.

7. A system of telegraphy including a-line

uniting a plurality of telegraph stations hav-

ing signal-sending apparatus, and means at
station, operating independ-

~ently of the signal-receiving apparatus there-

60

60

at and governed at another sending station,

for rendering ineffective the signal-sending
apparatus at the first station. '

3. A system of telegraphy including a line
uniting a plurality of telegraph stations hav-
ing signal-sending apparatus, and means at

877,009

each sending statlon, operating indepeﬁ&?_

ently of the signal-receiving apparatus there-
at and governable at other sending stations,

for rendering ineffective the signal-sending

apparatus thereat.

9. A system of telegraphy including a hine
uniting a plurality of telegraph stations hav-
ing signal-sending apparatus, operating bat-
teries at said stations for connection with the
line, and means at one sending station, gov-
erned by the sending apparatus at another

sending station, for preventing the connec-
tion of battery thereat with the lmne.
10. A system of telegraphy including a

line uniting a plurality of telegraph stations
having signal-sending apparatus operating
batteries at said stations tor connection with
the line, and means at each sending station,
governable by the sending apparatus at

other sending stations, for preventing the

connection of battery thereat with theline.

11. A system of telegraphy including a

line uniting a plurality of telegraph stations
having signal-sending apparatus, and means
at one sending station, operating independ-
ently of the signal-receiving apparatus there-
at and governed by the sending apparatus at
another sending station, for rendering. inef-
fective the signal-sending apparatus at the
first station. | | _

12. A system of telegraphy including a
line uniting a plurality of telegraph stations
having signal-sending apparatus, and means
at each sending station, operating independ-
ently of the signal-receiving apparatus there-
at and governable by the sending apparatus
at other sending stations, for rendering inet-
fective the signal-sending apparatus thereat.

13. A system of telegraphy including a
line uniting a plurality of telegraph stations

having signal-sending apparatus, operating
batteries at said stations for connection with
the line, means at one sending station; gov-
erned at another sending
venting the connection of battery thereat

station, for pre-
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with the line, sighal-recelving apparatus at

said stations including polarized: signal-re-
ceiving relays, a plurality of other telegraph
stations having line relays in Substantiaﬁy
closed battery circuit, sending mechanism at
said-latter stations for opening the normally
closed circuit: of said latter line relays i
order to operate said latter relays, and means
whereby the telegraph line is made -continu-
ous for-the current passing between the sta-
tions having the said polarized relays:

14. A system of telegraphy including a
line uniting a plurality of telegraph stations

115
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having signal-sending apparatus, operating

batteries at said stations for connection with

1295

the line, means at each sending station, gov- -
ernable at other sending stations, for pre-

venting the connection of battery thereat
with. the line, signal-receiving apparatus at
| said stations including polarized. signal-re-
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celving relays, a plurality of other telegraph | batteries
Ing . the line, means at each sending station, gov-
- ernable by the sending apparatus at other
-sending stations, for preventing the connec-
tion’ of battery thereat with the line, signal-

stations having line relays in substantially
closed battery circuit, sending mechanism at
sald latter stations for opening the normally
closed circuit of said latter line relays in
order to operate said latter relays, and means
whereby the telegraph line is made continu-
ous for the current passing between the sta-
tions having the said polarized relays. _

15. A system of telegraphy including a
line uniting a plurality of telegraph stations
having signal-sending apparatus, means at
one sending station, governed at another
sending station, for rendering ineffective the
signal-sending apparatus thereat, signal-re-
celving apparatus at said stations including
polarized signal-receiving relays, a plurality
of other telegraph stations having line relays

“1n substantially closed battery circuit, send-
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ing mechanism at said latter stations for
opening the normally closed circuit of said
latter line relays in order to operate said lat-
ter relays, and means whereby the telegraph
line is made continuous for the current pass-
Ing between the stations having the said

polarized relays.
16. A system of telegraphy

including 2

line uniting a plurality of telegraph stations

having signal-sending apparatus, means at
each sending station, governable at other
sending stations, for rendering ineffective
the signal-sending apparatus thereat, signal-

recelving apparatus at said stations including |

polarized signal-receiving relays, a plurality
of other telegraph stations having line relays
in substantially closed battery circuit, send-
ing mechanism at said latter stations for
opening the normally closed circuit of said
latter line relays in order to operate said lat-
ter relays, and means whereby the telegraph
line is made continuous for the current pass-
ing between the stations having the said
polarized relays.

17. A system of telegraphy including a
line uniting a plurality of telegraph stations
having- signal-sending apparatus, cperating
batteries at said stations for connection with
the line, means at one sending station, gov-
erned by the sending apparatus at another
sending station, for preventing the connection
of - battery thereat with the line, signal-re-
celving apparatus at said stations including
polarized signal-receiving relays, a plurality
of other telegraph stations having line relays
in substantially closed battery circuit, sending
mechanism at said latter stations for opening
the normally closed circuit of said latter line

relays in order to operate said latter relays,

60
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and means whereby the telegraph line is

made continuous for the current passing be- |

tween the stations having the said polarized
relays.

18. A system of telegraphy including a
line uniting a plurality of telegraph stations
having signal-sending apparatus, operating

|

S

at sald stations for connection with

recelving apparatus at said stations includ-
ing polarized signal-receiving relays, a plu-
raiity of other telegraph stations having line
relays in substantially closed battery circuit,
sending mechanism at said latter stations for

| opening the normally closed circuit of said

latter line relays in order to operate said lat-
ter relays, and means whereby the telegraph

line 1s made continuous for the current pass- |

ing between the stations having the sald
polarized relays. | '
19. A system of telegraphy including a
line uniting a plurality of telegraph stations
having signal-sending apparatus, means at
one sending station, governed by the sendin
apparatus at another sending station, for

rendering ineffective the signal-sending ap-
‘paratus thereat, signal-receiving apparatus

at said stations including polarized signal-
recelving relays, a ‘plurality of other tele-
graph stations having line relays in substan-
tially closed battery circuit, sending mech-
amisim at said latter stations for opening the

‘normally closed circuit of said latter line re-

lays inorder to operate said latter relays, and
means whereby the telegraph line is made
continuous for the current passing between
the stations having the said polarized relays.

20. A system of telegraphy including a
line uniting a plurality of telegraph stations
having signal-sending apparatus, means at
each sending station, governable by the send-
ing apparatus at other sending stations, for
rendering ineffective the signal-sending ap-
paratus thereat, signal-receiving apparatus
at sald stations including polarized signal-
recelving relays, a plurality of other telegraph
stations having line relays in substa,ntiaﬁy
closed battery circuit, sending mechanism at
sald latter stations for opening the normally
closed circuit of said latter line relays in
order to operate said latter relays, and means
whereby the telegraph line is made continu-
ous for the current passing between the sta-
tions having the said polarized relays.

21. A system of telegraphy including ‘a

line, a line relay at each of a plurality of tele-

graph stations in normally closed circuit
therewith, a battery in substantially per-
manently closed circuit with said line, send-
ing keys at said stations for opening the cir-
cuit through the line relays, whereby signals
may be sent and received over said lines be-
tween the stations having said line relays, a
plurality of other telegraph stations includ-
ing signal-receiving apparatus responsive to
current having polarity reversed with re-
spect to the current normally flowing through

| the aforesaid line relays, mechanism at one
| station for reversing the connection of said
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battery with respect to the line, shunt con~

ductors about the aforesaid sending keys

10

15

which are substantially opaque to that cur-
rent passing over the line that 1s adapted to
operate the aforesaid line relays, and which
permit the passage of the reversed current
from said battery to operate the said recerv-
ing apparatus, whereby signals may be sent
over said line between the latter stations
while signals are being sent over sald line be-
tween the former stations in either direction,
a second battery of preponderating voltage,
and means at another of the latter stations
for impressing current from said battery 1n
opposition to the current of the first afore-

 said battery, whereby the signal-recelving

20

- for opening the circuit

29

~apparatus responsive

30

“normally flowing

35

40

ing the connection of

apparatus at another station which 1s re-

L

sponsive to reversed polarity may be oper-

ated. -

22. A system of telegraphy including a

line, a line relay at each of a plurality of tele-
oraph stations 1n

normally closed circuit
with said line, sending keys at said station
_ through the line re-
lays, whereby signals may be sent and re-
ce1ved over said lines
having said line relays, a plurality of other
telegraph stations including signal-recelving

ive to current having po-
larity reversed with respect to the current
through the aforesaid hine
relays, mechanism at one station for revers-
said battery with re-
the line, means whereby said line 1s

spect 1o

made continuous for the current passing be--

tween.the latter stations while the circuit of
the aforesaid line relays is open, whereby
sionals may be sent over said line between
the latter stations while signals are being
sent over said line between the former sta-

tions in either direction, a second battery of

- preponderating voltage, and means at an-

45

o0

60

‘manently closed circuit with said line,

other of the latter stations for impressing

current from said battery in opposition o

the current .of the first aforesaid battery,
whereby the signal-receiving apparatus at

another station which is responsive to Te-

versed polarity may be operated. |
93. A system of telegraphy including a
line, a line relay at each of 2 plurality of tele-

oraph stations in normally closed circuit

substantially per-
send-

therewith, a battery in

ing keys at said stations for opening the cir-
cuit through the line relays, whereby signals
may be sent and received over sald lines be-
tween the stations having said line relays, a

plurality of other telegraph stations includ-

g signal-receiving apparatus having polar- |
having |

ized relays responsive to current

‘to operate the said

between the stations

877,002

polarity reversed with respect to the current
normally flowing through the aforesaid line
relays, mechanism at one station for revers-
ing the connection of said battery with re-
spect to the line, shunt conductors about the
aforesaid sending

tially opaque to that current passing over

65

keys which are substan- .

the line that is adapted to operate the afore-

said line relays, and which permit the pas-
sage of the reversed current from sald battery
recelving apparatus,
whereby signals may be sent over sald line
between the latter stations while signals are
being sent over said line between the former

stations in either direction, a second battery

of preponderating voltage, and means at
another of the latter stations for impressing
current from said battery in opposition to

the current of the first aforesaid battery, -

whereby the signal-receiving apparatus at
another station which is responsive to Te-
versed polarity may be operated. .

24. A system of telegraphy including a
line, a line relay at each of a plurality of tele-
oraph stations in normally closed circuit

70

70

30

85

therewith, a battery in substantially per-

‘manently closed circuit with said line, send-

ing keys at said stations for opening the cir-
cuit through the line relays, whereby signals
may be sent and received over said lines be-

90

tween the stations having said line relays, a -

plurality of other telegraph stations includ-
1ing signal-recelving apparatus having polar-
zed relays responsive to current having
yolarity reversed with respect to the current
normally flowing through the aforesaid line
relays, mechanism at each station for re-
versing the connection of said battery with
respect to the line, means whereby sald line

is made continuous for the current -passing

between the
of the aforesaid line relays is open, whereby
sionals may be sent over said line between
the latter stations while signals are being
sent over said line between the Tormer sta-
tions in either direction, a second battery of
preponderating voltage, and means at an-
other of the latter stations for impressing
current from said battery in opposition to
the current of the first aforesaid battery,
whereby the signal-receiving apparatus at
another station which is responsive to Te-
versed polarity may be operated. |

" In witness whereof, I hereunto subscribe

my name this twenty fourth day of Decem-

ber A. D., 1906.
| HARRY O. RUGH.

Witnesses:

G. L. CrAGG,
- E. C. HenNis.
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latter stations while the circuit
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