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To all whom it may concern:

Be it known that I, Enwarn H. Lo,
citizen of the United States, residing at Los
Angeles, in the county of Los Angeles and
State of California, have invented a certain
new and useful Improvement in Signaling
Apparatus, of which the following is a full,
clear, concige, and exact description, refer-
ence being had to the accompanying draw-
ings, forming a part of this specification.

My invention relates to signaling appa-
ratus, and particularly to that general class
of signaling apparatus in which a plurality
of signal-transmitting devices are associated
with a given circuit having a signal-receiv-
ing apparatus common thereto.

It is one of the general cbjects of my in-
vention so to improve the apparatus at the
receiving station that it may properly and
very effectively codperate with any operating
signal-transmitting apparatus at a transmit-
ting station.

Another general object of my invention is
to provide an improved construction of the
transmitting apparatus and the inter-rela-
tion thereof with the transmission line, so
that the transmitting apparatus at each of
the transmitting stations may operate to the
exclusion of the transmitting apparatus at
any of the other transmitting stations, so
that an operating transmitting apparatus
may appropriate the transmission line, and
thereby occasion signals at the signal-receiv-
ing station that are characteristic to the
transmitting station, it being understood that
the transmitting apparatus at the different
transmitting stations are adapted to convey
characteristic signals that will distinguish
the transmitting statiens from each other.

Tt is one of the main objects of my inven-
tion so to construct the transmitting de-
vices at the transmitting stations that they
will not require manual attention except on
the part of one who desires to transmit a
signal, it being possible by means of my in-
vention to have the apparatus at the trans-
mitting stations restored to normal after
their operaticn, and in condition again to be
operated. :

Tt is another object of my invention so to
construct and inter-relate the apparatus at
the transmitting stations that but one trans-
mitting station can be operatively asso-
ciated with a transmission line at a-time,so
that there will be no confusion of signals at
the receiving station.

There are advantages and characteristics
of construction which will more fully ap-
pear by a description of the preferred em-
bediment of my invention, shown in the ac-
companying drawings, in which—

Figure 1 is a diagrammatic view of a sig-
naling system equipped in accordance with
the invention.  Ifig. 2 is a plan view of me-
chanical apparatus employed at a transmit-
ting station. Fig. 3 is a perspective view of
part of the apparatus shown in Fig. 2.

Like parts are indicated by similar char-
acters of reference throughout the different
figures. )

The mechanical equipment being so well
shown in ‘the diagram, and there being so
few parts shown in the other views that are
not shown in the diagram, the different
views will not be separately described.

T employ a closed line circuit, which ex-
tends from the signal-receiving station A to
the signal-transmitting stations B, C, etc., any
suitable and convenient number of transmit-
ting stations being employed, two only being
shown in detail for sake of clearness and be-
cause of Insufficient space to show more. In
order that the invention may be more fully
understood, other stations equipped simi-
larly to stations B C are diagrammatically
suggested at B* Ct. The closed circuit that
normally exists may be traced from the posi-
tive pole of a suitable source of unidirectional
current 1, which preferably constitutes a
line battery, to the normal contact 2 engag-
ing a spring 3, the side 4 of the closed trans-
mission signal circuit, the conductor 5 unit-
ing the side 4 of the signal-transmission cir-
cuit with the side 6 of said circuit, the
spring 7, the normal contact 8, to the nega-
tive pole of the source of unidirectional cur-
rent 1, which is preferably a battery, the
winding of a non-polarized electro-magnet
or relay 9 being serially included in the side
6 of the transmission circuit at the signal-
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receiving station, the winding of this mag-

net 9 being located between the spring 7 and
the transmitting stations. The conductor 5
which conductively unites the sides 4 and 6
of the transmission -cireuit, is desirably of
impedance, in order that telephones may be
bridged between the sides of the line if it
should be desired so to do, the impedance
preventing shunting of the voice curremts,
which - would etherwise ‘be shunted if the
conductor 5 were merely a path of noappre-
ciable ohmic or inductive resistance. If it
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were not desired to use a transmission line
for telephonic purposes, the impedance at 5
could be omitted. T have not indicated any
telephone connections, as the manner of con-
necting telephonic apparatus between the
sides of metallic circuits is so well known
to those skilled in the art. The winding of
the relay 9 is thus normally included in
closed circuit and the armature of said relay
or magnet 9 is, therefore, normally magneti-
cally attracted to hold a wheel 10 nmmally
in an inactive position, the armature of the
magnet 9 being provided with a_stop 11 for
this purpose, this stop engaging a notch 12
in a portion of the wheel structure 10. A
weight 13, or its equivalent, a spring, is em-
ployed to rotate the wheel structure 10 when-
ever the detent 11 is disengaged from said
wheel structure, which disengagement oc-
curs whenever the normally closed transmis-
sion circuit is opened at any transmitting
station, whereupon the spring 14 is per-
mitted to act to withdraw the detent 11 from
engagement with the whesl structure 10.

Omne of the objects of my invention relates
to means for governing the operation of the
signal receiver located at the signal-receiv-
ing station, and while I prefer, as a signal-
receiver, the use of the familiar tape re-
corder including an operating electro-mag-
net 15 and the tape apparatus 16, I do not
wish to be limited to this form of signal-
recelver, as it is obvious that other forms of
signal-receivers may be employed to advan-
tage in the system of my invention. The
signal-receiver illustrated is included in a
local circuit at the signal-receiving station,
this local circuit including a source of suit-
able current, such as a battery 17, and which
local circuit may be traced from the right-
hand pole of said battery through the wind-
ing of the electro-magnet 15, the contact 18,
the contact spring 19 normally in separated
relation with the contact 18, the contact
spring 20 and the contact 21 normally in
separated relation with the contact spring
20, to the remaining pole of the local bat-
tery 17.

Character wheels, helelnwftel to be more
particularly mentioned, and each of which
1s peculiar to its station, are located at the
different transmitting stations, so that the
signal sender will, by bringing his character
wheel into operation, cause successive breaks
in the line circuit, occasioning as many de-
energizations of the magnet 9, and, conse-
quently, permitting as many opelfttlons of
the spring 14 at the signal-receiving station,
and thereby causing as many closures of the
contacts 18 and 19 as there are openings
caused in the line circuit at the signal-trans-

_ mitting station, it being apparent that the

65

spring 14 each time it is free to act, will
bring the contact spring 19 into eng ‘wement
with the contact 18, whereby the 51gnm1 -re-
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ceiver 15 16 is caused to convey a signal
which corresponds in character to the oper-
ated character wheel, the elements 20 and
21 having been closed upon the disengage-
ment of the detent 11 from the wheel stiuc-
ture 10, the elements 20 and 21 being pro-
vided for a purpose which will hereinafter
be more particularly set forth.

I have described, in outline, the circuit
which normally exists. I will now describe,
in some detail, the apparatus shown at the
signal-tr fmsnnttmo stations, and will there-
affer describe seme of the remaining fea-
tures of the apparatus shown at the swnml-
receiving station.

At each of the signal-transmitting sh—
tions I have shown a polarized mflonet
which is preferred and whose Wlndlno is
looped into the side 6 of the transmission
circuit, but which winding is preferably nor-
mally Shunted by a shunt conductor which
normally is in parallel relation with the
winding of magnet 22 and is normally
looped into the side 6 of the transmission
line, said shunt conductor thereby normally
protecting the magnet 22. This protecting
shunt conductor may be traced through the
movable contact 23, to the stationarily
mounted contact 24, the contacts 23 24 being
normally in enoaaement When the oper at.
ing lever or handle 25 is turned against the
force of the clock spring 26, the contact ele-
ments 23 24 are disengaged, whereby the
shunt about the associate magnet 922 is
broken, for a purpose presently to be men-
tioned. When the operating lever 25 is re-
leased, the spring 26 which had been placed
under increased tension as a result of the
operation of the lever 25, effects the rotation
of the character wheel 27, whereby . said
character wheel is caused to open the circuit

including the line battery 1 as many times

as there are breaks in the character wheel
to cause as many closures of the contacts 18
and 19 and as many operations of the signal
device 15 16, as has been explained. I have
not deemed it important to illustrate and
describe fully the mechanism for effecting
the operation of the character wheel, as such
is well known to those skilled in the art.
The character wheel is enabled to perform
the function of opening the line circuit, be-
cause the loop conductor at the transnuttmo
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station including the magnet 22 also in- -

cludes the associate character wheel and the
brush 28 engaging the same. When the sig-
nal is initiated at a signal-transmitting sta-
tion, the polarized maonet 22 is operated
first, because the contacts 23 and 24 included
in the shunt about the same are separated
when the signal is initiated, and, second, be-
cause the battery 1 then has its normal con-
nection with the line, which is such that the
polarized magnet 22 will respond to current
therefrom as soon as the shunt about said
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magnet is opened at 23 24. Inasmuch as the
line circuit 1s opened by the character wheel
and the connection of the battery 1 with the
line is thereafter reversed, for a purpose
which will be stated, I provide means where-
by the attracted armature of the polarized
relay 22 is mechanically held in the position
to which it has been actuated until the sig-
nal-transmitting apparatus at the signaling
station has been restored to normal. This
mechanical means for holding the armature
of magnet 22 in its attracted position desir-
ably resides in a lever 29 pivoted between
1ts ‘ends and brought by a spring 30 to rest
against a rotating stop 31 carried by the
character wheel, the character wheel, when
operated, removing the stop 81 from engage-
ment with the arm 29, thereby permitting

the spring 30 to rotate the lever 29 when the-

detent 32', governed by the magnet 22, has
been disengaged from the lever 29, which
disengagement occurs when the magnet 22
is energized and when the signal is first
initiated, that is, just as soon as the con-
tacts 23 24 are separated. When the spring
30 has thus rocked the lever 29, the nose of
the detent 32* will ride upon the lever 29
until the contact arm 23 is brought to nor-
mal to cause rotation of the lever 29, and
thereby reéngagement of the detent 82 with
the lever 29 and the reéngagement of said
lever 29 with the pin 81, it being understood
that the spring 33 effects the restoration of
the armature of the magnet 22, this arma-
ture being free to be restored by the spring,
inasmuch as the magnet 22 is still unsub-
ject to the current from the battery 1, whose
normal connection with the transmission
line is timed to occur a few seconds after
the character wheel at the transmitting sta-
tion has been brought to rest. Irom all
which has been described and illustrated, it
is very apparent that a number of signal-
sending devices along the transmission line
may be operated during the time that an-
other transmitting station has control of the
line, and that the stations at which the ap-
paratus was later manually operated will
assume control of the line in the order of
their succession, the station neavest the re-
ceiving station first assuming control of the
line, the station next nearest the signal-re-
ceiving station next assuming control of the
line, and so on throughout the waiting sta-
tions in succession. While I prefer to use
the shunts controlled by the switches 33 34
for temporarily excluding the stations be-
yond the signaling station that has control
of the line, T do not wish to be limited to the
shunt switches for this purpose in all em-
bodiments of my invention. The armature
of the electro-magnet 22 is held in the posi-
tion to which it has been momentarily at-
tracted, in order that the contacts 33 and 34
governed by the magnet 22, may be main-
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tained closed during the time that.signals
are being transmitted to the signal-receiving
station, the switch 33 84, when closed, estab-
lishing a shunt or short circuit across the
transmission line beyond the station from
which signals are being transmitted, where-
by the signal-transmitting apparatus at any
stations beyond the stations from which sig-
nals are being transmitted, will interfere in
no way with the operation of the signal-
transmitting apparatus that has acquired
possession of the transmission line. Obvi-
ously, the station at which transmitting ap-
pavatus is first used, irrespective of its lo-
cation along the transmission line, is the sta-
tion that has appropriated the line, for at
that station the shunt across the line has
been established at 33 34, as stated.

Tt has been shown that current from the
line battery 1 must flow through the polar-
ized magnet 22 in a particular direction,
in order to establish the shunt at 33 84
across the transmission line to prevent the
transmitting apparatus at other stations
from operating. In order, therefore, to
prevent the magnet 22 at any other trans-

‘mitting station between the transmitting

station that has appropriated the line and
the signal-receiving station from being sub-
sequently operated, the connection of the
line battery 1 with the line must be reversed,
it being permissible to reverse the connec-
tion of this battery with the line, inasmuch
as the armature of the polarized magnet 22
at the station which has appropriated the
line is being mechanically held after its at-
traction at the signal-transmitting station.
In order that the connection of the battery
1 with the line may be reversed immediately
after said battery has operated the polarized
relay 22, T preferable employ a pole-chang-
ing switch, of which the elements 2 3 7 8,
that have been mentioned, form parts, the
springs 3 and 7 having alternate contacts
that are connected with terminals of the bat-
tery that are opposite to the terminals ith
which the normal contacts 2 and 8 are con-
nected, the pole-changing switch being op-
erated by the wheel 10 when the detent 11
releases said wheel 10, which disengage-
ment of said detent from said wheel occurs
after the armature of the polarized magnet
at the transmitting station which has ap-
propriated the line, has operated, whereby
it will be impossible for anyone to operate
the signal-transmitting apparatus at any
station intervening between the station
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which has appropriated the line and the -

signal-receiving station, because at any such
intermediate signal - transmitting station
that is futilely endeavoring to use the line,
the detent 85 carried by the armature of the
magnet 22, engages the escapement 36, owing
to the fact that the magnet 22 at such sta-
tion that is endeavoring to use the line is
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not energized and can not be energized, be-
cause of the fact that the battery 1 has pre-
viously had its connection with the line re-
versed. At the transmitting station which
has secured possession of the line, however,
the detent 35 is disengaged from the escape-
ment 36, owing to the attraction of the
armature of the magmnet 22 and the subse-
quent mechanical retention of said arma-
ture in its attracted position, the escape-
ment 36, through the intermediation of suit-
able gearing, as is well understood by those
skilled in the art, governing the rotation of
Thus, in the pre-
ferred embodiment of the invention, the
lever 25, through electrical means, releases
the character wheel 27, but I do not wish
to be limited in all embodiments of my in-
vention to electrical mechanism for releas-
ing the character wheel 27.

In the preferred embodiment of the in-
vention, the wheel structure 10 includes a
lug 387 upon which the spring structure 3,

7 rests, the springs 3 and 7 being mechani-

cally united by a block of insulating ma-
terial, as illustrated, whereby said springs
may be simultaneously operated.
37 maintains the springs 3 and 7 under
slight tension.

Referring again to the receiving station
apparatus, when the wheel structure 10 is
released by the disengagement of the detent
11 therefrom, the springs 8 and 7 are per-
mitted to move toward their alternate con-
tacts, whereby the normal connection of the
line battery 1 with the line is reversed, for
the purposes which have been stated. For
reasons which will be apparent, it will not
do to have the springs 3 and 7 engage their
alternate contacts before leaving their
normal contacts, and inasmuch as the circuit
for the battery 1 will be broken each time
the connection of the battery with the line
is reversed, the signal-receiver 15 16 would
be operated, unless the precaution of my in-
vention were employed, because the magnet
9 would be deénergized.

I include the contacts 20 21 in serial re-
lation with the local battery 17 and cause
the contacts 20 21 to be closed just after the
connection of the battery 1 with the line has
been reversed, the engagement of the con-
tacts 20 21 occurring. after the contacts 18
19 have been:engaged, which latter contacts
are engaged upon the release of the wheel
structure or during the release of such wheel
structure, whereby the contacts 20 21 are, in
effect, the contacts which directly occasion
the first signal at the signal-receiver 15 16,
but inasmuch as the-contacts 20 and 21 re-
main in engagement until the wheel struc-

ture 10 is again arrested in its normal posi- ;

tion, the contacts 18 and 19 occasion the fur-
ther signals at 15 16. In the preferred em-
bodiment of the invention, the wheel struc-

The lug
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ture 10 includes another lug 88, which
normally engages the spring 20, and whose
normal vosition is such with respect to said
spring 20 that the lug 38 escapes the spring
20 to permit said spring to engage its con-
tact 21, preferably just shortly after the con-
nection of the battery 1 with the line has
been reversed. Conversely, when the nor-
mal connection of the battery 1 with the
line is restored, the line circuit again will
be opened and a false signal again will be
occasioned, unless the precaution of my in-
vention were employed, the switch 20 21
again preferably being employed to prevent
this false signal, the local circuit including
the local battery 17 being opened at 20 21
when the wheel structure 10 is being re-
stored to normal before the normal connec-
tion of the battery 1 with the line is brought
about, so that the subsequent opening of the
line circuit will not be followed by the mani-
festation of a signal at 15 16, though the
contacts 18 and 19 are brought together
when the normal connection of the battery 1
with the line is resumed, the circuit includ-
ing the contacts 18 and 19 having previously
been opened at 20 21, as has been stated.

It is apparent that it is only necessary,
under certain circumstances, to maintain the
switch contacts 33 34 at a transmitting sta-
tion from which signals are being sent, closed
long enough to permit the reversal of the
cennections of the source of unidirectional
current 1 with the line, for after such con-
necticns have been reversed, it will be impos-
sible for electro-magnets 22 at other stations
to be cperated to release the character wheels
97 thereat, owing to the polarization of said
other magnets and the change of-the direc-
tion cof the current passing through the same.

While I prefer to employ but one set of
battery as a source of unidirectional current
at the signal-receiving station, and, there-
fore, prefer to employ pole-changing mecha-
nism, I do not wish to be limited to the use
¢f one set of battery, nor to the use of pole-
changing mechanism for such battery.

The apparatus of my invention may have
a variety of nses. It 1s of particular use in
connection with fire alarm service, but I do
not wish-to be limited to such use.

It will be seen that T have provided a sig-
naling system including a transmission line
extending from a signal-receiving station to
a plurality of signal-transmitting stations, a
source of current in closed circuit with the
line, signal-transmitting mechanisms at the
signal-transmitting . stations for operating
the signal-receiving apparatus at the signal-
receiving station, electro-magnetic mecha-
nisms at the transmitting stations serving to
centrel the relation of the signal-transmit-
ting mechanisms with the line, means gov-
erned by the signal-sending mechanisms at

the transmitting stations serving normally i
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to exclude the electro-magnetic mechanisms
from operative relation with the line, and
serving, upen the transmission of signals to
bring the electro-magnetic mechanism at a
semn dlIlO station into circuit relation with the
line to establish codperative relation of the
signal-transmitting mechanism at the send-
ing station with the line, an electro-magnet
at the receiving station normally in cireuit
relation with the line, and mechanism gov-
erned by the latter electro-magnet and serv-
ing, when circuit is altered at a transmitting
stdtlon, to impress current upon the line
which is not adapted to operate said electro-
magnetic mechanisms but which is adapted
to coopemte with the signal-transmitting
mechanisms to occasion sig ignals at the receiv-
ing station.

While T have herein shown and particu-
larly described the preferred embodiment of
my invention, it is cbvious that many changes
may be que in the preferred embodiment
of the invention without departing from the
spirit of the invention, and I do not, there-
fore, wish to be limited to the precise de-
tails of construction shown and specifically
described, but,

Having thus described my invention. T
claim as new and desive to secure by Letters
Patent :—

1. A signaling system including a transmis-
sion line O\tondlno from a signal-receiving
station to a plur ‘IhtV of signal-tr Lmslm{imﬂ
stations, a source of nmducctmna] current
in closed circuit with the line, signal-trans-
mitting mechanisms at the Lmnal transmit-
ting stations for operating the 1 signal-receiv-
ing apparatus at the signal-receiving sta-
Uon, switching devices at the transmlttmo
stations, each serving to exclude other trans-
mitting stations from the line, polarized elec-
tro- maands at the tr qnsmlttmo stations for
oper atmg said switching devices, means gov-
erned by the signal- Qendmo mechanisms at
the tlansmltrmo stations ser ving normally to
exclude the }}(‘L{UZLC] electra- 1m°‘net¢, from
eperative relation with the line md serving,
upon the transmission of signals, to bring
the polarized electro-magnet at a sen(llncr
station into civeuit relation with the line to

operate the associate switching device, the
normal connection of the source of unidirec-
tional current with the line being such that
current from said scurce of unidirectional
current will operate the electro-magnet at a
transmitting station whose s 10nal sending
mechanism has brought said electro- 'lnonef
into cireunit relation with the line, an electro-
magnet at the receiving station normally in
Cll“blllt relation with the line, mechanism gov-
erned by the latter electro-magnet and serv-
ing, when the circuit is altered at a trans-
mitting station, to connect unidirectional
current in reverse direction with the line,

means for holding the armature of the po- !

S

larized electro-magnet at the tr ansmitting
station from which signals are being sent, in
order to maintain the switching mechanism
governed by the armature of said polarized
(,Icctlo magnet in the condition in which said
armatuve has placed said switching mecha-
nism, and means whereby the 51011,11 sending
mechanism may release the armature of said
polarized electro-magnet when said signal-
sending mechanism has been restored to nor-
mal.

2. A signaling system including a trans-
mission line extending from a signal-rveceiv-
ing station to a plurality of signal-transmit-
Uno stqtlon%, a source of umdu ectional cur-
vent in closed circuit with the line, signal-
transmitting mechanisms at the s1ona1-
transmitting stations for operating the sig-

‘nal-receiving apparatus at the signal-receiv-

ing station, switching devices at the trans-
mitting stations, each serving to exclude
other transmitting stations from the line,
polarized electro-magnets at the transmit-
ting stations for operating said switching
deVlces means governed by the signal-send-
ing mechamsms at the transmlttmo stations
serving normally to exclude the pohuzed
electro- magnets from operative relation
with the line and serving, upon the trans-
mission of signals, to bring the polarized
electro-magnet at a sending statmn nto. cir-
cuit relation with the line to operate the
assoclate switching device, the normal con-
nection of the source of unidirectional cur-
rent with the line being such that current
from said source of unidirectional current
will operate the electro-magnet at a trans-
mitting station whose SlOD‘ll sending mecha-
nism has brought said “electro- mqonet into
cireuit relation with the line, an electro-
magnet at the receiving station normally in
cu‘cmt relation with the line, and mecha-
nism governed by the latter electro-magnet
and serving, when the circuit is altered at a
transmitting station, to connect unidirec-
tional current in veverse direction with the
line

. A signaling system including a trans-
mlﬂsmn line e*{tendlng from a swml -receiv-
ing station to a plurality of swnql transmit-
hno statmns, a source of umdn’cct]onal cur-
rent in closed circuit with the line, signal-
transmitting mechanisms at the smnwl—
11*;1nsmlthno stations for operating the sig-
nal- receiving apparatus at the signal-receiv-
Ing station, switching devices at the trans-
mlttmo stations, each serving to exclude
other fransmitting stations from the line,
polarized: electro- maonetlc mechanisms  at
the transmitting stations for operating said
switching devices and serving to control the
relation “of the signal- transmlttmo mecha-
nisms with the hne, and serving, when ener-
gized, to cause operative association of said
51gnal transmitting mechanisms with the
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line, means governed by the signal-sending
mechanisms at the transmitting stations
serving normally to exclude the polarized
electro-magnetic mechanisms from opera-
tive relation with the line and serving, upon
the transmission of signals, to bring the
polarized electro-magnetic mechanism at a
sending station into circuit relation with the
line to operate the associate switching de-
vice, the normal connection of the source of
unidirectional current with the line being
such that current from said source of uni-
directional current will operate the electro-
magnet at a transmitting station whose sig-
nal-sending mechanism has brought said
electro-magnet into circuit relation.with the
line, an electro-magnet at the receiving sta-
tion normally in circuit relation with the
line, mechanism governed by the latter elec-
tro-magnet and serving, when the circuit is
altered at a transmitting station, to connect
unidirectional current in reverse direction
with the line, means for holding the arma-
ture of the polarized electro-magnet at the
transmitting station from which signals are
being sent, in order to maintain the switch-
ing mechanism governed by the armature of
sald polarized electro-magnetic mechanism
in the condition in which said armature has
placed said switching mechanism, and
means whereby the signal-sending mecha-
nism may release the armature of said po-
larized electro-magnetic mechanism when
said signal-sending mechanism has been re-
stored to normal.

4. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of unidirectional cur-
rent in closed circuit with the line, signal-
transmitting mechanisms” at the signal-
transmitting stations for operating the sig-
nal-receiving apparatus at the signal-receiv-
ing station, switching devices at the trans-
mitting stations, each serving to exclude
other fransmitting stations from the line,
polarized electro-magnetic mechanisms at
the transmitting stations for operating said
switching devices and serving to control the
relation of the signal-transmitting mecha-
nisms with the line, and serving, when ener-
gized, to cause operative association of said
signal-transmitting mechanisms with the
line, means governed by the signal-sending
mechanisms at the transmitting stations
serving normally to exclude the polarized
electro-magnetic mechanisms from opera-
tive relation with the line and serving, upon
the transmission of signals, to bring the
polarized electro-magnetic mechanism at a
sending station into circuit relation with

the line to operate the associate switching

device, the normal connection of the source
of unidirectional current with the line being
such that current from said source of uni-
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directional current will operate the electro-
magnet at a transmitting station whose sig-
nal-sending mechanism has brought said
electro-magnet into circuit relation with the
line, an electro-magnet at the receiving sta-
tion normally in circuit relation with the
line, and mechanism governed by the latter
electro-magnet and serving, when the cir-
circuit is altered at a transmitting station, to
connect unidirectional current in reverse
direction with the line.

5. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of unidirectional cur-
rent in closed circuit with the line, signal-
transmitting mechanisms at the signal-
transmitting stations for operating the sig-
nal - recelving apparatus at the signal-re-
ceiving station, polarized electro-magnets at
the transmitting stations, means governed
by the signal -sending mechanisms at the
transmitting stations serving normally to
exclude the polarized electro-magnets from
operative relation with the line and serving,
upon the transmission of signals, to bring
the polarized electro-magnet at a sending
station 'into circuit relation with the line,
the normal connection of the source of uni-
directional current with the line being such
that current from said source of unidirec-
tional current will operate the electro-mag-
net at a transmitting station whose signal-
sending mechanism has brought said elec-
tro-magnet into circuit relation with the
line, an electro-magnet at the receiving sta-
tion normally in circuit relation with the
line, and mechanism governed by the latter
electro-magnet and serving, when the cir-
cuit is altered at a transmitting station, to
connect unidireétional current in reverse di-
rection with the line.

6. A signaling system including a trans-
mission line extending from a signal-re-
celving station to a plurality of signal-
transmitting stations, a source of unidirec-
tional current in closed circuit with the line,
signal-transmitting mechanisms at the sig-
nal-transmitting stations for operating the
signal - receiving apparatus at the signal-
receiving station, polarized electro-magnetic
mechanisms at the transmitting stations
serving to control the relation of the signal-
transmitting mechanisms with the line,
means governed by the signal-sending
mechanisms at the transmitting stations
serving normally to exclude the polarized
electro - maghetic mechanisms from opera-
tive relation with the line and serving, upon
the transmission of signals, to bring the
polarized electro-magnetic mechanism at a
sending station into circuit relation with the
line, the normal connection of the source of
unidirectional current with the line being
stich that current from said source of unidi-
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rectional current will operate the electro-
magnet at a transmitting station whose sig-
nal - sending mechanism has br ought said
electro- mflonet into circuit relation with the
line, an electro- -magnet at the receiving sta-
tion normally in circuit relation with the
line, and mechanism governed by the latter
electro-magnet and serving, when the circuit
ig altered at a transmitting station, to con-
neet unidirectional current in reverse direc-
tion with the line.

7. A signaling system including a trans-
mission line e\tendlno from a signal-rveceiv-
ing station to a plur\hty of 51011‘11 trans-
mlttmg stations, a source of unidirectional
current in cireuit- relation with the line,
signal-transmitting mechanisms at the sig-
nal- transmitting stations for operating the
signal-recelving apparatus at the signal-re-
celving station, switching devices at the
transmitting stations, each serving to ex-
clude other transmitting stations From the
line, polarized electro-magnets at the trans-
mitting stations for operating said switching
devices, means governed: by the signal-send-
ing-mechanisms at the transmitting stations
serving normally to exclude the polarized
electro- magnets from operative relation
with the line and serving, upon the trans-
migsion of signals, to bring the polarized
electro-magnet at a sending station into cir-
cuit relation with the line to operate the
associate switching device, the normal con-
nection of ‘the source of unidirectional cuz-
rent with the line being such that current
from said source of unidirectional current
will operate the electro-magnet at a trans-
mitting station whose signal-sending mech-
anism has brought said electro- mdoent into
cireuit 1elat10n with the line, an electro-
magnet at the receiving station normally in
circuit relation with the line, mechanism
governed b\) the latter electro-magnet and
serving, when the circuit is altered at a
transmitting station, to connect unidirec-
tional current in reverse direction with the
line, means for holding the armature of the
polarized electro-magnet at the transmit-
ting - station from which signals are being
sent in order to maintain the letChan‘
mechanism governed: by the armature of
said polalued electro-magnet in the condi-
tion in which said armature has placed said
switching mechanism, and means whereby
the signal-sending mechanism may release
the armature of said polarized electro-mag-
net when said signal-sending mechanism
haﬂ been restored to normal.

8. A signaling system including a trans-
Imission line c\tendmg from a smnal receiv-
ing station to a plurahtv of swnal transmiit-
tlno stations, a seurce of unduectlonal cur-
vent in circuit relation with the line, signal-
transmitting mechanisms at the s1gna1—
transmitting stations for operating the sig-

nal - receiving apparatus at the signal-re-
celving station, switching devices at the
transmitting stations, each serving to ex-
clude other transmitting stations from the
line, polarized electro-magnets at the trans-
mitting stations for opemtmo said switching
devmes. means governed by the signal- sendl
ing mechcunsms at the tmnsmlttmg stations
serving normally to exclude the pohruud
e;.ectlo—matrnets from operative relation
with the line and serving, upon the trans-
mission of signals, to bring the polarized
electro-magnet at a sending s’mtlon into cir-
cuit relation with the line to operate the
associate switching device, the normal cen-
nection of the source of unidirectional cur-
rent with the line being such that current
from said source of unidirectional current
will operate the electro-magnet at a trans-
mitting station whose swnal sending mech-
anism has brought said electro- mflonet into
cireuit relation with the line, an electro-
magnet at the receiving station normally in
Cu'cmt relation with fhe line, and mecha-
nism governed by the latter electro-magnet
and serving, when the circuit is altered at a
trmsmlttlno St‘ltlon, to connect unidirec-
tional cmlent in reverse direction with the
hne.

). A signaling system including a trans-
mission line e\tendlno from a s]on‘ﬂ receiv-
ing station to a phll‘lht} of swn‘ﬂ trans-
nuttlno stations, a source of unldumtmlml
current in circuit relation with the line,
signal-transmitting mechanisms at the sig-
11.11 transmitting statlons for operating the
signal-recriving apparatus at the signal-
receiving stahon, switching devices at the
tmnsmlttmow stations, e ach serving to ex-
clude other tr ansmitting stations from the
line, polarized electro- menetlc mechanisms
at the transmitting statlons for operating
said switching devices and serving to con-
trol the relation of the signal- lmnmm\‘tnm
mechanisms with the hne
when energized, to cause operative associa-
tion of said 51011(11 transmitting mechanisms
with the line, means governed by the signal-
sending mechamsms at the lI‘dllelltt]’]O sta-
tions serving normally to exclude the ])ohr
ized electro- nmonetlc mechanisms from op-

erative relation with the line and serving,
upon the transmission of signals, to buno
the polarized electro- magnctlc mechanism
at a sending station into circuit relation
with the Jine to operate the associate switch-
ing device, the normal connectioi: of the
source of unidirectional current with the
line being such that current from said source
of unidirectional current will operate the
electro-magnet at a transmitting station
whose signal-sending mechanism has brought
said electro- mfwnet into circuit velation
with the line, an electro-magnet at the re-
celving station normally in circuit relation

and  serving,.
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with the line, mechanism goverred by the
latter electro-magnet and serving, when the
circuit is altered at a transmitting statien,
to connect unidirectional current in reverse
direction with the line, meaus for holding
the armature of the polarized electro-magnet
at the transmitting station from which sig-
nals are being sent, in order to maintam
the switching mechanism governed by tle
armature of said polarized electru-magretic
mechanism in the condition in which said
armature has placed said switching mecha-
nism, and means whereby the signal-sending
mechanism may release the armature of
said polarized electro-magnetic mechanism

-when said signal-sending mechanism has

been restored to normal.

10. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-trans-
mitting stations, a source of unidirectional
current . in circuit relation with the line,
signal-transmitting mechanisms at the sig-
nal-transmitting stations for operating the
signal-receiving apparatus at the signal-re-
celving station, switching devices at the
transmitting stations, each serving to ex-
clude other transmitting stations from the
line, polarized electro-magnetic mechanisms
at the transmitting stations for operating
said switching devices and serving to con-
trol the relation of the signal-transmitting
mechanisms with the line, and serving, when
energized, to cause cperative association of
said signal-transmitting mechanisms with
the line, means governed by the signal-send-
ing mechanisms at the transmitting stations
serving normally to exclude the polarized
electro-magnetic mechanisms from opera-
tive relation with the line and serving, upon
the transmission of signals, to bring the
polarized electro-magnetic mechanism at a
sending station into circuit relation with
the line to operate the associate switching
device, the normal connection of the source
of unidirectional current with the line being
such that current from said source of uni-
directional current will operate the electro-
magnet at a transmitting station whose sig-
nal-sending mechanism has brought said
electro-magnet into circuit relation with the
line, an electro-magnet at thie receiving sta-
tion normally in circuit relation with the
line, and mechanism governed by the latter
electro-magnet and serving, when the cir-
cuit is altered at a transmitting station, to
connect unidirectional current in reverse di-
rection with the line.

11. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-trans-
mitting stations, a source of unidirectional
current in ecirveunit relation with the line,
signal-transmitting mechanisms at the sig-
nal-transmitting stations for operating the

1,029,811

signal-receiving apparatus at the signal-re-
celving station, polarized electro-magnets at
the transmitting stations, means governed
by the. signal-sending mechanisms at the
transmitting stations serving normally to
exclude the polarized electro-magnets from
operative relation with the line and serving,
upon the transmission of signals, to bring
the polarized electro-magnet at a sending
station into circuit relation with the line, the
normal connection of the source of unidirec-
tional current with the line being such that
current from said source of unidirectional
current will operate .the -electro-magnet at
a transmitting station whose signal-sending
mechanism has brought said electro-magnet
into circuit relation with the line, an elec-
tro-magnet at the receiving station nor-
mally 1n circuit relation with the line, and
mechanism governed by the latter electro-
magnet and serving, when the circuit is al-
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tered at a transmitting station, to connect '

unidirectional current in reverse direction
with the line.

12. A signaling system including a trans-
mission line extending from a signal-re-
ceiving station to a plurality of signal-
transmitting stations, a source of unidirec-
tional current in circuit relation with the
line, signal-transmitting mechanisms. at the
signal-transmitting stations for operating
the signal-receiving apparatus at the signal-
receiving station, polarized electro-magnetic
mechanisms at the transmitting stations
serving to control the relation of the signal-
transmitting mechanisms with the line,
means governed by the signal-sending
mechanisms at the transmitting stations
serving normally to exclude the polarized
electro-magnetic mechanisms from operative
relation with the line and serving, upon the
transmission of signals, to bring the po-
larized  electro-magnetic mechanism at a
sending station into circuit relation with
the line, the normal connection of the source
of unidirectional current with the line being
such that current from said source of unidi-
rectional current will operate the electro-
magnet at a transmitting station whose sig-
nal-sending mechanism has brought said
electro-magmet into circuit relation with the
line, an electro-magnet at the receiving sta-
tion normally in circuit relation with the
line, and mechanism governed by the latter
electro-magnet and serving, when the cir-
cuit is altered at a transmitting station, to
connect unidirectional current in reverse di-
rection with the line.

13. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of unidirectional cur-
rent in closed circuit with the line, signal-
transmitting mechanisms at the signal-trans-
mitting stations for operating the signal-re-
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ceiving apparatus at the signal-receiving sta-
tion, switching devices at the transmitting
stations, each serving to exclude other trans-
mitting stations from the line, polarized
electro-magnets adapted to be looped into
the line at the transmitting stations for op-
erating said switching devices, means gov-
erned by the signal-sending mechanisms at
the transmitting stations serving normally
to exclude the polarized electro-magnets
from operative relation with the line and
serving, upon the transmission of signals, to

~bring the polarized electro-magnet at a send-
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ing station into circuit relation with the line
to operate the associate switching device, the
normal connection of the source of unidi-
rectional current with the line being such
that current from said source of unidirec-
tlonal current will operate the electro-mag-
net at a transmitting station whose signal-
sending mechanism has bronught said electro-
magnet into circuit relation with the line, an
electro-magnet at the receiving station nor-
mally in circuit relation with the line,
mechanism governed by the latter electro-
magnet and serving, when. the cirenit is
altered at a transmitting station, to connect
unidirectional current in reverse direction
with the line, means for holding the arma-
ture of the polarized electro-magnet at the
transmitting station from which signals are
being sent, in order to maintain the switch-
ing mechanism governed by the armature of
said_polarized electro-magnet in the condi-
tion In which said armature has placed said
switching mechanism, and means whereby
the signal-sending meehanism may release
the armature of said polarized electro-mag-
net when said signal-sending mechanism has
been restored to normal.

14. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of unidirectional cur-
rent in closed circuit with the line, signal-
transmitting mechanisms at the signal-trans-
mitting stations for operating the signal-re-
ceiving apparatus at the signal-receiving
station, switching devices at the transmit-
ting stations, each serving to exclude other
transmitting stations from the line, polar-
ized electro-magnets adapted to be looped
into the line at the transmitting stations for
operating said switching devices, means gov-
erned by the signal-sending mechanisms at
the transmitting stations serving normally
to exclude the polarized electro-magnets
from operative relation with the line and
serving, upon the transmission of signals, to
bring the polarized electro-magnet at a send-
ing station into circuit relation with the line
to operate the associate switching device,
the normal connection of the source of uni-
directional current with the line being such
that current from said source of unidirec-

=]

tional current will operate the electro-mag-
net at a transmitting station whose signal-
sending mechanism has brought said electro-
magnet into circuit relation with the line,
an electro-magnet at the receiving station
normally in circuit relation with the line,
and mechanism governed by the latter elec-
tro-magnet and serving, when the circuit
is altered at a transmitfing station, to con-
nect unidirectional current in reverse direc-
tion with the line.

15. A signaling system including a trans-
mission line extending from a signal-recéiv-
ing station to a plurality of signal-trans-
mitting stations, a source of unidirectional
current in closed circuit with the line, sig-
nal-transmitting mechanisms at the signal-
transmitting stations for operating the sig-
nal - receiving apparatus at the signal-re-
ceiving station, switching devices-at the
transmitting stations, each serving to ex-
clude other transmitting stations from the
line, polarized electro-magnetic mechanisms
adapted -to be looped into the line at the
transmitting stations for operating said
switching devices and serving to control the
relation of the signal-transmitting mecha-
nisms with the line, and serving, when ener-
gized, to cause operative association of said
signal-transmitting mechanisms with the
line, means governed by the signal-sending
mechanisms at the transmitting stations serv-
ing normally to exclude the polarized elec-
tre-magnetic mechanisms from operative re-
lation with the line and serving, upon the
transmission of signals, to bring the polar-
ized electro-magnetic mechanism at a send-
ing station into cireuit relation with the line
to operate the associate switching device.
the nermal connection of the source of uni-
directional current with the line being such
that current from said source of unidirec-
tional current will operate the electro-mag-
net at a transmitting station whose signal-
sending mechanism has brought said elec-
tro-magnet into circuit relalion with the
line, an electro-magnet at the receiving sta-
tion normally in circuit relation with the
line, mechanism governed by the latfer elec-
tro-magnet and serving, when the elrcuit
is altered at a transmitting station, to con-
nect unidirectional current in reverse direc-
tion with the line, means for holding the
armature of the polarized electro-magnet at
the transmitting station from which signals
are being sent, in order to maintain the
switching mechanism governed by the arma-
ture of said polarized electro- magnetic
mechanism in the condition in which said
armature has placed said switching mecha-
nism, and means whereby the signal-send-
ing mechanism may release the armature of
said polarized electro-magnetic mechanism
when said signal-sending mechanism has
been restored to normal.
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16. A signaling system including a trans-
mission line extending from a signal-re-
ceiving station to a plurality of signal-
transmitting stations, a source of unidirec-
tional current in closed circuit with theline,
signal-transmitting mechanisms at the sig-
nal-transmitting stations for operating thé
signal-receiving apparatus at the signal-re-
celving station, switching devices at the
transmitting stations, each serving to ex-
clude other transmitting stations from the
line, polarized electro-magnetic mechanisms
adapted to be looped info the line at the
transmitting stations for operating said
switching devices and serving to control the
relation of the signal-transmitting mecha-
nisms with the line, and serving, when ener-
gized, to cause operative association of said
signal - transmitting mechanisms with the
line, means governed by the signal-sending
mechanisms at the transmitting stations
serving normally to exclude the polarized
electro-magnetic mechanisms from operative
relation with the line and serving, upon the
transmission of signals, to bring the polar-
ized electro-magnetic mechanism at a send-
ing station into circuit relation with theline
to operate the associate switching device, the
normal connection of the source of unidirec-
tional current with the line being such that
current from said source of unidirectional
current will operate the electro-magnet at a
transmitting station whose signal-sending
mechanism has brought said electro-magnet
into circuit relation with the line, an elec-
tro-magnet at the receiving station normally
in circuit relation with the line, and mecha-
nism governed by the latter electro-magnet
and serving, when the circuit is altered at
a transmitting station, to connect unidirec-
tional current in reverse direction with the
line. '

17. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of unidirectiohal cur-
rent in closed circuit with the line, signal-
transmitting mechanisms at the signal-
transmitting stations for operating the sig-
nal-receiving apparatus at the signal-receiv-
ing station, polarized electro-magnets adapt-
ed to be.looped into the line at the trans-
mitting stations, means governed by the
signal-sending mechanisms at the transmit-
{ing stations serving normally to exclude
the polarized electro-magnets from opera-
tive relation with the line and serving, upen
the transmission of signals, to bring the
polarized electro-magnet at a sending sta-
tion into circuit relation with the line, the
normal connection of the source of unidirec-
tional current with the line being such that
current from said source of unidirectional
current will operate the electro-magnet at
a transmitting station whose signal-send-

1,029,811

ing mechanism has brought said electro-
magnet into eircuit relation with the line,
an electro-magnet at the receiving station
normally in circuit relation with the line,
and mechanism governed by the latter elec-
tro-magnet and serving, when the circuif is
altered at a transmitting station, to connect
unidirectional current in reverse direction
with the line.

18. A signaling system including a trans-
mission line extending from a signal-re-
ceiving station to a plurality of signal-

transmitting stations, a source of unidirec-.

ticnal current in closed circuit with the line,
signal-transmitting mechanisms at the sig-
nal-transmitting stations for operating the
signal-receiving apparatus at the signal-
receiving station, polarized electro-mag-
netic mechanisms adapted to be looped into
the line at the transmitting stations serving

to control the relation of the signal-trans-.

mitting mechanisms with the line, means
governed by the signal-sending mechanisms
at the transmitting stations serving nor-
mally to exclude the polarized electro-mag-
netic mechanisms from operative relation
with the line and serving, upon the trans-
mission of signals, to bring the polarized
electro-magnetic mechanism at a sending
station into circuit relation with the line,
the normal connection of the source of uni-
directional current with the line being such
that current from said source of unidirec-
tional current will operate the electro-mag-
net at a transmitting station whose signal-
sending mechanism has brought said elec-
tro-magnet into circuit relation with the
line, an electro-magnet at the receiving sta-
tion normally in circuit relation with the
line, and mechanism governed by the latter
electro-magnet and serving, when the cir-
cuit'is altered at a transmitting station, to
connect unidirectional current in reverse
direction with the line.

19. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-trans-
mitting stations, a source of unidirectional
current in closed circuit with the line, sig-
nal-transmitting mechanisms at the signal-
transmitting stations for operating the sig-
nal-receiving apparatus at the signal-re-
ceiving station, polarized electro-magnetic
mechanisms adapted to be looped into the
line at the transmitting stations serving to
control the relation of the signal-transmit-
ting mechanisms with the line, the normal
connection of the source of unidirectional
current with the line being such that current
from said source of unidirectional current
will operate the electro-magnet at a trans-
mitting station from which signals are be-
ing sent, an electro-magnet at the receiving
station normally in circuit relation with the
line, and mechanism governed by the latter
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electro-magnet and serving, when the cir-
cuit is altered at a transmitting station, to
connect unidirectional current in reverse di-
rection with the line.

20. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of unidirectional cur-
rent in circuit relation with the line, signal-
transmitting mechanisms at the signal-
transmlttmd stations for operating the sig-

nal - receiving apparatus at the signal -rve-
ceiving Qtatlon, gwitching devices at the
transmitting stations, each serving to ex-
clude other transmitting stations from the
line, polarized electro-magnets adapted to be
looped into the line at the transmitting sta-
tions for operating said switching devices,
means governed by the signal- senchno mech-
anisms at the trfmsmlttmo stations serving
normally to exclude the pola,117ed electro-
magnets from operative relation with the
line and serving, upon the transmission of
signals, to bring the polarized electro-mag-
net at a sending station into circuit relation
with the line to operate the associate switch-
ing device, the normal connection of the
source of unidirectional current with the
line being such that current from said source
of unidirectional current will operate the

electro-magnet at a transmitting station
whose signal- sending mechanism  has

brought said electro-magnet into circuit re-
lation with the line, an electro-magnet at
the receiving station normally in circuit re-
lation with the line, mechanism governed by
the latter electro-magnet and serving, when
the circuit is altered at a transmitting sta-
tion, to connect unidirectional current in re-
verse direction with the line, means for
holding the armature of the polarized elec-
tro-magnet at the transmitting station from
which signals are being sent, in order to
maintain the switching mechanism governed
by the armature of said polarized electro-
magnet in the condition in which said arma-
ture has placed said switching meehanism,
and means whereby the signal-sending
mechanism may release the armature of said
polarized electro-magnet when said signal-
sending mechanism - has been - restored  to
norrmal.

21. A signaling system including a trans-

“mission line extending from a signal-receiv-

ing station te a plurality of signal-trans-
mlttmo stations, a source of unldnectlonal
current in circuit relation with the line, sig-
nal-transmitting mechanisms at-the SlO'Il‘Ll
transmitting statlons for operating the sig-
nal-receiving apparatus at the signal-re-
ceiving . shtion, switching devices at the
tre Lnsmlttmo stations, each serving to ex-
clude other tmnsmlttlno stations from the
line, polarized electro- magnets adapted to be
looped into the line at the transmitting sta-

1L

tions for operating said switching devices,
means governed by -the signal-sending
mechanisms at the tmnsnnttmg statlons
serving normally to exclude the polarized
electro-magnets from operative  relation
with the line and servlng, upon the trans-
mission of signals, to bring the polarized
electro-magnet at a sending station into cir-
cuit velation with the line to operate the
associate switching device, the normal con-
nection of the source of unidirectional cur-
rent with the line being such that current
from sald source of unidirectional current
will operate the electro-magnet at a trans-
mitting station whose signal-sending mech-
anism has brought said electro-magnet into
circuit relation with the line, an electro-
magnet at the receiving station normally in
cn’cmt relation with the line, and mecha-
nism governed by the Iatter electro-magnet
and serving, when the circuit is altered at a
transmitting station, to connect unidirec-
tional current in reverse direction with the
line.

22. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of unidirectional cur-
rent in circuit relation with the line, signal-
transmitting mechanisms at the signal-
transmlttmrr stations for operating the sig-
nal-receiving apparatus at the signal-receiv-
ing station, S\VltChlllO devices at the trans-
mlttmo stations, each serving to exclude
other tlansnuttmg' stations from the line,
polarized electro- magnetic  mechanisms
adapted to be looped into the line at the
transmitting stations for operating said
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switching devlces and serving to control the °

relation “of the signal- tmn%mlttmO mecha-
nisms with the hne, and serving, when en-
ergized, to cause operative association of
said signal-transmitting mechanisnis with
the hng, means governed by the signal-send-
ing 111@0114111@1115 at the trans}nlttmo stations
serving normally to exclude the po]an?ed
Lkdro magnetic ‘miechanisms from operative
velation with the line and serving, upon the
transmission of -signals, to bring the polar-
ized electro- nnonetm mechanism at a send-
ing station into circuit relation with the line
to opemte the associate switching device, the
normal connection of the source of unidirec-
tional current with the line being such that
current from said source of unidirectional
current will operate the clectro-magnet at a
transmitting ‘station whose swnﬂ sending
mechanism has br ought said electro- nnunet
into eircuit relation Wltu the line, an electro~
magnet at the receiving station normally in
cireuit relation with the line, mechanism
governed by the latter electro-magnet and
serving, when the circuit is altered at a
tr‘tnsmlttlng station, to connect unidirec-
tional current in reverse direction with the
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line, means for holding the armature of the
polarized electro-magnet at the transmitting
station from which signals are being sent, in
order to maintain the switching mechanism
governed by the armature of said polarized
electro-magnetic mechanism in the condition
in which said armature has placed said
switching mechanism, and means whereby
the signal-sending mechanism may release
the armature of said polarized electro-mag-
netic mechanism when said signal-sending
mechanism has been restored to normal.

93. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of unidirectional cur-
rent in circuit relation with the line, signal-
transmitting mechanismsat the signal-trans-
mitting stations for operating the signal-
receiving apparatus at the signal-receiving
station, switching devices at the transmit-
ting stations, each serving to exclude other
transmitting stations from the line, polar-
ized electro-magnetic -mechanisms adapted
to be looped into the line at the transmitting
stations for operating said switching de-
vices and serving to control the relation of
the signal-transmitting mechanisms with the
line, and serving, when energized, to cause
operative assoclation of said signal-trans-
mitting mechanisms with the line, means
governed by the signal-sending mechanisms
at the transmitting stations serving nor-
mally to exclude the polarized electro-mag-
netic mechanisms from operative relation
with the line and serving, upon the trans-
mission of signals, to bring the polarized
electro-magnefic mechanism at a sending
station into circuit relation with the line to
operate the associate switching device, the
normal connection of the source of unidirec-
tional current with the line being such that
current from said source of unidirectional
current will operate the electro-magnet at a
transmitting station whose signal-sending
nmechanism has brought said electro-magnet
into circuit relation with the line, an electro-
magnet at the receiving station normally in
circuit relation with the line, and mecha-
nism governed by the latter electro-magnet

and serving, when the circuit is altered at a -

transmitting station, to connect unidirec-
tional current in reverse direction with the
line.

94. A signaling system including a trans-
mission line extending from a signal-receiv-

ing station to a plurality of signal-transmit-

ting stations, a source of unidirectional cur-
rent in circuit relation with the line, signal-
transmitting mechanisms at the signal-trans-

mitting stations for operating the signal-

‘receiving apparatus at the signal-receiving

station, polarized electro-magnets adapted
to be lcoped intoe the line at the transmitting
stations, means governed by the signal-send-
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ing mechanisms at the transmitting stations
serving normally to exclude the polarized
electro-magnets from operative relation with
the line and serving, upon the transmission
of signals, to bring the polarized electro-
magnet at a sending station into circuit re-
lation with the line, the normal connection
of the source of unidirectional current with
the line being such that current from said
source of unidirvectional current will operate
the electro-magnet at a transmitting station
whose = signal-sending mechanism has
brought said electro-magnet into circuit re-
Iation with the line, an electro-magnet at the
recelving station normally in circuit rela-
tion with the line, and mechanism governed
by the latter electro-magnet and serving,
when the circuit is altered at a transmitting
station, to connect unidirectional current in
reverse direction with the line.

95. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of unidirectional cur-
rent in circuit relaticn with the line, signal-
transmitting mechanisms at the signal-trans-
mitting stations for operating the signal-re-
ceiving apparatus at the signal-receiving
station, polarized electro-magnetic mecha-
nisms adapted to be looped into the line at
the transmitting stations serving to control
the relation of the signal-transmitting mech-
anisms with the line, means governed by the
signal-sending mechanisms at the transmit-
ting stations serving normally to exclude
the polarized electro-magnetic mechanisms
from operative - relation with the line
and serving, upon the transmission of sig-
nals, to bring the polarized electro-mag-
netic mechanism at a sending station into
circuit relation with the line, the normal
connection of the source of unidirectignal
current with the line being such that current
from said source of unidirectional current
will operate the electro-magnet at a trans-
mitting station whose signal-sending mecha-
nism has brought said electro-magnet into
cireuit relation with the line, an electro-
magnet at the receiving station normally in
circuit relation with the line, and mechanism
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governed by the latter electro-magnet and

serving, when the circuitisaltered at a trans-
mitting station, to connect unidirectional
current in reverse direction with the line.
26. A signaling system including a trans-
mission line extending from a signal-re-
ceiving station to a plurality of signal-trans-
mitting stations, a source of unidirectional
current in circuit relation with the line,
signal-transmitting mechanisms at the sig-
nal-transmitting stations for operating the
signal-receiving apparatus at the signal-re-
celving station, polarized electro-magnetic
mechanisms adapted to be looped into the
line ‘at the transmitting stations serving to
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control the relation of the signal-transmit-
ting mechanisms with the line, the normal
conncctlon of the source of unidirectional
current with the line being such that cur-
vent from said source of unidirectional cur-
rent will operate the electro-magnet at a
transmitting station from which 510“11415 are
being sent, an electro-magnet at the receiv-
ing station normally in cireuit relation with
the line, and mechanism governed by the lat-
ter electro-magnet and serving, when the
circuit is altered at a tr ansmlttmo station, to
connect undirectional current in reverse di-
rection with the line.

27. A signaling system including a trans-
mission line e\tendmo from a signal-receiv-
ing station to a plumhty of smnﬂ trans-
mitting stations, a source of current in closed
cireuit with the line, signal-transmitting
mechanisms at the signal- transnnttlno sta.
tions for operating the signal-receiving ap-
paratus at the signal-receiving station, “elec-
tro-magnetic mcchamsms at the transmit-
ting stations serving toscontrol the relation
of the signal-transmitting mechanisms with
the line, means governed by the signal-send-
ing mech‘m]sms at the trans mlttlnfr stations
serving normally to exclude the electro- mag-
netic mechanisms from operative relation
with the line, and serving, upon the trans-
mission of 51011‘115 to bring the electro-mag-
netic mechanism at a Sendlno station into
civeuit relation with the line to establish ce-
operative relation of the signal-transmitting
mechanism at the sending station with the
line, an eleetro-magnet at the receiving sta-
tion normally in circuit relation with the
line, and mechanism governed by the latter
electre-magnet and serving, when circuit is
altered at a transmitting station, to impress
current upen the line which is not adapted
to operate said electro-magnetic mechanisms
but which is adapted to codperate with the
signal-transmitting mechanisms to occasion
swnals at the receiving station.

28 A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
hng stationg, a source of cnlrent in closed
circuit with the line, signal-transmitting
mechanisms ~.at the swnwl tr qnqmlttm0
stations for operating the signal—receiving
apparatus at the signal-receiving station,
electro-magnetic mechanisms at the trans-
mitting stations gerving to. control the rela-
tion of the signal-tr fmsmlttlncr mechanisms
with the line, “the signal- trflnsmlthno appa-
ratus at a sending station serving fo bring
the electro-ma onetlc mechanism at the send-
ing station into circuit relation with the line
to establish cobperative relation of the sig-
nal-transmitting mechanism at the sendmo
station with the line, an electro-magnet at
the receiving station normally in cncult re-
lation with the 11ne, and mechanism gov-

¥
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erned by the latter electro-magnet and serv-
ing, when circuit is altered at a transmitting
statlon, to impress current upon the hne

t which 1s not adapted to operate said electro-

magnetic mechanisms but which is adapted
to coopemte with the signal-transmitting
mechanisms to occasion blgnals at the re-
ceiving station.

29, A signaling system including a trans-
mission line e\tenchno from a 51011‘"{1 recely-
ing station to a plur‘lhtv of swn%l transmit-
11119_ stations, a source of curtent in closed
circuit with the line, signal-transmitting
mechanisms at the smnal uansmlttmg sta-
tions for operating the signal-recelving ap-
paratus at the signal-receiving stfltlon,
switching devices at the tI“LllSlTllttll]O sta-
tions, each serving to exclude other trans-
mitting stations from the line, electro-mag-
netic mechanlsms at the tranqmlttmtr sta-
tions for operating said switching dewces,
electro-magnetic mechanism at a sending
station opemtmo the switching device
thereat to exclude the remaining Transmit-
ting stations from the line, an electro- -mag-
net at the receiving station normally in cir-
cuit relation with the line, and mechanism
governed by the latter electrc-magnet and
servillo, when'’ circuit is altered at a trans-
mitting station, to impress current upon the
line which is not adapted to operate said
electro-magnetic mechanisms but which is
adapted to codperate with the signal-trans-
mitting mechanisms to occasion Slgn‘lls at
the receiving station.

30. A smuahno system including a trans-
mission line e\tendmo from a signal-receiv-
ing station to a plumlltv of 51crna1 transmit-
hno stations, a source of current in closed
circuit with the line, signal- transmitting
mechanisms at the SIOH’l] transmitting St‘l—
tions for operating the signal-receiving ap-
paratus at -the swnql receiving statlon
switching devices at the tnnsmlttmo sta-
tlons, each serving to exclude other trans—
mitting stations from the line, electro-mag-
netic mecl)anlsmg at the tr‘m%mlttmo st‘t—
tions for operating said switching devices
and serving to control the velation of the

signal -transmitting mechanisms with the

line, means governed by the signal-sending
mechanisms at the transmitting stations
serving - normally to exclude the electro-
magnetic mechanisms from operative rela-
tion with the line, and serving, upon the
transmission of signals to brlng the electro-
magnetic mechanism at a sending station
into circuit relation with the line to operate
the associate switching device, an electro-
magnet at the receiving station normally in
cireuit relation with the line, and mechanism
governed by the latter electro-magnet and
serving, when circuit is altered at a trans-
mittinig station, to impress current upon the
line which is not adapted to operate said

70

75

80

85

90

95

100,

105

110

120

125

130



10

15

20

25

30

36

40

45

50

55

60

ia

electro-magnetic mechanisms but which is
adapted to codperate with the signal-trans-
mitting mechanisms to occasion signals at
the receiving station.

31. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-

_ting stations, a source of current in circuit

rvelation with the line, signal-transmitting
mechanisms at the signal-transmitting sta-
tions for operating the signal-receiving ap-
paratus at the signal-recelving station, elec-
tro-magnetic mechanisms at the transmit-
ting stations serving to control the relation
of the signal-transmitting mechanisms with
the line, means governed by the signal-send-
ing mechanisms at the transmitting stations
serving normally to exclude the electro-mag-
netic mechanisms from operative relation
with the line, and serving, upon the trans-
mission of signals to bring the electro-mag-
netic mechanism at a sending station into
circuit relation with the line to establish co-
operative relation of the signal-transmit-
ting mechanism at the sending station with
the line, an electro-magnet at the receiving
station normally in circuit relation with the
line, and mechanism governed by the latter
electro-magnet and serving, when circuit is
altered at a transmitting station, to impress
current upon the line which is not adapted
to operate said electro-magnetic mechanisms
but which is adapted to codperate with the
signal-transmitting mechanisms to occasion
signals at the receiving station.

392. ‘A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of current in circult
relation with the line, signal-transmitting
mechanisms at the signal-transmitting sta-
tions for operating the signal-receiving ap-
paratus at the signal-receiving station, elec-
tro-magnetic mechanisms at the transmit-
ting stations serving to control the relation

- of the signal-transmitting mechanisms with

the .line, the signal-transmitting apparatus
at a sending station serving to bring the

electro-magnetic mechanism at the sending

station into circuit. relation with -the line to
establish codperative relation of the signal-
transmitting mechanism at the sending sta-
tion with the line, an electro-magnet at the
receiving station normally in circuit relation
with the line, and mechanism governed by
the latter electro-magnet and serving, when
cirenit is altered at a transmitting station,

to impress current upon the line which is

not adapted to operate said electro-magnetic
mechanisms but which is adapted to codp-
erate with the signal-transmitting mecha-
nisms to occasion signals at the receiving
station. _

33. A signaling system including a trans-
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mission line extending from a signal-re-
ceiving station to a plurality of signal-trans-
mitting stations, a source of current in cir-
cuit relation with the line, signal-transmit-

ting mechanisms at the signal-transmitting.

stations for operating the signal-receiving
apparatus at the signal-receiving station,
switching devices at the transmitting sta-
tions, each serving to exclude other trans-
mitting stations from the line, electro-mag-
netic mechanisms at the transmitting sta-
tions for operating said switching devices,
electro-magnetic mechanism at a sending
station operating the switching device there-
at to exclude the remaining transmitting sta-
tions from the line, an electro-magnet at
the receiving station normally in eircuit
relation with the line, and mechanism gov-
erned by the latter electro-magnet and serv-
ing, when circuit is altered at a transmit-

. =2 . -
ting station, to impress current upon the
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line which 1s not adapted to operate said

electro-magnetic mechanisms but which is
adapted to cobperatée with the signal-trans-
mitting mechanisms to occasion signals at
the receiving station.

34. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-trans-
mitting stations, a source of current in cir-
cuit relation with the line, signal-transmit-
ting mechanisms at the signal-transmitting
stations for operating the signal-receiving
apparatus at the signal-receiving station,
switching devices at the transmitting sta-
tions, -each serving to exclude other trans-
mitting stations from the line, electro-mag-
netic mechanisms at the transmitting sta-
tions for operating said switching devices
and serving to control the relation of the
signal-transmitting mechanisms with the
line, means governed by the signal-sending
mechanisms at the transmitting stations
serving normally to exclude the electro-mag-
netic mechanisms from operative relation
with the line, and serving, upon the trans-
mission of signals to bring the electro-mag-
netic mechanism at a sending station into
circuit relation with the line to operate the
assoclate switching device, an electro-mag-
net at the receiving station normally in cir-
cuit relation with the line, and mechanism
governed by the latter electro-magnet and
serving, when circuit is altered at a trans-
mitting station, to impress current upon the

line which is not adapted to operate said

electro-magnetic mechanisms but which is
adapted to codperate with the signal-trans-
mitting mechanisms to occasion signals at
the receiving station.

35. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of current in closed
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circuit with the line, signal-transmitting
mechanisms at the signal- tmnsmlttmo sta-
tions for operating the signal-receiving ap-

paratus at the swnal -receiving station, “elec-
tro-magnetic mechanisms adapted for loop
connection in the line at the transmitting
stations serving to control the relation of the
signal-tr lnsmlttmo mechanisms  with the
1111(,, means go verned by the signal-sending
mechanisms Tat the thmsmlttlno stations
serving normally to exclude the clectro- -mag-
netic mechanisims from operative velation
with the line, and serving, upon the trans-
mission of signals to bring the electre-mag-
netic mechanism at a sendlno station into
circuit relation with the line to establish
cobperative relation of the signal-transmit-
ting mechanism at the .sendlnd station with
the line, an electro-magnet at the receiving
station normally in circuit relation with the
line, and mechanism governed by the latter
electro-magnet and serving, when circuit is
altered at a transmitting station, to impress
current upon the line which is not adapted
to operate said electro-magnetic mechanisms
but which is adapted to coopelate with - the

- signal- transmitting mechanisms to occasion

30
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s1 onles at the receiving station.

36, A signaling system including a trans-
mission line e\tendmo from a signal-re-
celving station to a plumhty of swnal—
tr anbmlttmg stations, a source of current in
closed circuit with the line, signal-transmit-
ting mechanisms at the smnal transmitting
stations for operating the signal-receiving
apparatus at the signal-receiving stfmtlon,
electro-magnetic mechanisms adapted for
loop connection in the line at the transmit-
ting stations serving to control the relation
of the signal-transmitting mechanisms with
the hne, the signal- tmnsmlttlng apparatus
at a sending station serving to bring the
electro- maonetlc mechanism at the sendmo
station into circuit relation with the line to
establish codperative relation of the signal-
transmitting mechanism at the sendmo sta-
tion with the line, an- electro-magnet ab the
receiving station normally. in circuit rela-
tion with the line, and mechanism governed
by - the latter electro-magnet and ser ving,
when circuit is altered at a tmnsml’rtlno
station, to impress current upon the line
which 1s not adapted to operate said electro-
magnetic mechanisms but which is adapted
to coopemte with' the signal-transmitting
mechanisms to occasion swnals at the receiv-
ing station.

37, A signaling system including a trans-
mission line extending from a smnal -receiv-
ing station to a plumTlty of q1ona1 transmit-
tmo stations, a source of current in closed
cireuit with the line, signal-transmitting
mechanisms at the smnal transmitting sta-
tions for operating the signal-receiving ap-

18

paratus at the signal-receiving station,
switching devices at the transmlttmrr sta-
tions, each serving to exclude other Trans-
mitting stations from the line, electro- -mag-
netic mechanisms adapted for loop connec-
tion in the line at the transmitting stations
for operating said switching devmes elec-
tro-magnetic mechanism at a senchno sta-
tion operttlng the switch device thereat to
exclude the remaining transmitting stations
from the line, an electro- magnet at the re-
celving station normally in cireuit relation
with the line, and mechanism governed by
the latter electro- magnet and serving, when
circuit is altered at a transmitting statlon
to impress current upon the line which is not
adapted to operate said electro- magnetic
mechanisms but which is adapted to codp-
erate with the signal-transmitting mecha-
nisms to occasion swm]s at the receiving
station.

38. A signaling system including a trans-
mission line extendmo from a signal-receiv-
ing station to a plur ahty of smml transmit-
tlncr stations, a source of current in closed
cireuit with the line, signal-transmitting
mechanisms at the swnal transmitting sta-
tions for operating the signal-receiving ap-
paratus at - the smnal -receiving smtlon,
switching devices at the tmnsmlttmo sta-
tions, each serving to exclude other Trans-
nnttmo stations from the line, electro-mag-
netic mechanisms adapted for loop connec-
tion in the line at the transmitting stations,
for operating said switching devices and
serving to-contro] the relation of the signal-
transmitting mechanisms with the hne,
means Governed by the signal-sending mech-
anisms at the tre 111snntt1no stations serving
normally to excludé the “electro- maonetlc
mechanisms from operative relation with the
line, and serving, upon ‘the transmission of
signals to bring the electro-magnetic mecha-
nism at a sendmO‘ station into circuit rela-
tion with the line to operate the associate
switching device, an electro-magnet at the
receiving station normally in circuit rela-
tion with the line, and mechanism governed
by the latter electro-magnet and serving,
when circuit is altered at a transmitting sta-
tion, to impress current upon the line which
1s not adapted to operate said electro-mag-
netic mechanisms but which is adapted to
codperate with the signal-transmitting
mechanlsms to occasion smnals at the receiv-
ing station.

39 A signaling system including a trans-
mission line e\tendlno from a 51011‘11 -receiv-
ing station to a plumhty of smnal transmit-
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1'e1at10n with the line, signal-transmitting
mechanisms at the smnal trammlttlno sta-
tions for operating the s1ona1 -receiving ap-
paratus at the signal-receiving statien, “elec-
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tro-magnetic mechanisms adapted for loop
connection in the line at the transmitting
stations serving to control the relation of the
signal - transmitting mechanisms with the
line, means governed by -the signal-sending
mechanisms at the transmitting stations
serving normally to exclude the electro-mag-
netic mechanisms from operative relation
with the line, and serving, upon the trans-
mission of signals to bring the electro-mag-
netic mechanism at a sending station into
circuit relation with the line to establish co-
operative relation of the signal-transmitting
mechanism at the sending station with the
line, an electro-magnet at the receiving sta-
tion normally in circuit relation with the
line, and mechanism governed by the latter
electro-magnet and serving, when circuit is
altered at a transmitting station, to impress
current upon the line which is not adapted
to operate said electro-magnetic mechanisms
but which is adapted to codperate with the
signal-transmitting mechanisms to occasion
signals at the receiving station.

40. A signaling system including a trans-
mission line extending from a signal-re-
ceiving station to a plurality of signal-
transmitting stations, a source of current

“in circuit relation with the line, signal-

transmitting mechanisms at the signal-
transmitting stations for operating the sig-
nal-receiving apparatus at the signal-re-
ceiving station, electro-magnetic mecha-
nisms adapted” for loop connection in the
line at the transmitting stations serving to
control the relation of the signal-transmit-
ting mechanisms with the line, the signal-
transmitting apparatus at a sending station
serving to bring the electro-magnetic mech-
anism at the sending station into circuit
relation with the line to establish-codpera-
tive relation of the signal-transmitting
mechanism at the sending station with the
line, an electro-magnet at the receiving sta-
tion normally in circuit relation with the
line, and mechanism governed by the latter
electro-magnet and serving, when circuit 1s
altered at a transmitting station, to impress
current upon the line which is not adapted
to operate said electro-magnetic mechanisms
but which is adapted to cobperate with the
signal-transmitting mechanisms to occasion
signals at the receiving station.

41. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of current in circuit
relation with the line, signal-transmitting
mechanisms at the signal-transmitting sta-
tions for operating’ the signal-receiving ap-
paratus at the signal-receiving station,
switching devices at the transmitting sta-
tions, each serving to exclude other trans-
mitting stations from the line, electro-mag-
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netic mechanisms adapted for loop connec-
tion in the line at the transmitting stations
for operating said switching devices, elec-
tro-magnetic mechanism at a sending sta-
tion operating the switching device thereat
to exclude the remaining transmitting sta-
tions from the line, an electro-magnet at
the receiving station normally in circuit
relation with the line, and mechanism gov-
erned by the latter electro-magnet and serv-
ing, when circuit is altered at a transmit-
ting station, to impress current upon the
line which 1s not adapted to operate said
electro-magnetic mechanisms but which is
adapted to codperate with the signal-trans-
mitting mechanisms to occasion signals at
the receiving station. o '

49. A signaling system including a trans-
mission line extending from a signal-receiv-
ing station to a plurality of signal-transmit-
ting stations, a source of current in circuit
relation with the line, signal-transmitting
mechanisms at the signal-transmitting sta-
tions for operating the signal-receiving ap-
paratus at the signal-receiving station,
switching devices at the transmitting sta-
tions, each serving to exclude other trans-
mitting stations from the line, electro-mag-
netic mechanisms adapted for loop connec-
tion in the line at the transmitting stations
for operating sald switching devices and
serving to control the relation of the signal-
transmitting mechanisms with the line,
means governed by the
mechanisms at the transmitting stations
serving normally to exclude the electro-
magnetic mechanisms from operative rela-
tion with the line, and serving, upon the
transmission of signals to bring the electro-
magnetic mechanism at a sending station
into circuit relation with the line to oper-
ate the associate switching device, an elec-
tro-magnet at the receiving station nor-
mally In circuit relation with the line, and
mechanism governed by the latter electro-
magnet and serving, when circuit is altered
at a transmitting station, to impress current
upon the line which is not adapted to oper-
ate said electrio-magnetic mechanisms but
which is adapted to codperate with the sig-
nal-transmitting mechanisms to occasion
signals at the receiving station.

43. A signaling system including a trans-
mission line extending from transmitting
stations to a receiving station, a source of
current in closed circuit with the line, means
for changing the connection of said source
of current with the line for operative pur-
poses, a local circuit: at the recelving sta-
tion including the signal-receiver thereat,
gwitching mechanisms entering into the con-

trol of said local circuit and operated sub-

sequent to the change of connection of said
source of current with the line and prior
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to the restoration of the normal connection | and the means for governing the association

of said source of current with the line, a | of said source of current with the line. - 10
second ‘switching device associated with the In witness whereof, I hereunto subscribe
local circuit at the receiving station and co- | my name this 21st day of May A. D. 1909.

operating with the former switching device EDWARD H. LONG.
to effect control over the local receiving cir- | Witnesses:

cuit, and electro-magnetic mechanism in the G. L. Cracg,

line for operating said switching devices L. G. Strom.

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




