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16 Claims. 

This invention relates to telegraph broadcast 

ing systems and particularly to systems of this 

type which include a number of geographically 

remote transmitting stations all of which are 

adapted to transmit, one at a time, to a plu- 

rality of receiving stations. 

Among the objects of the invention are to 

provide a system of this type with simple switch- 

ing operations for cutting stations in and out, 

which will operate without interference caused 

by feedback, and which efficientiy utilizes the 

necessary wire facilities; and, move specifically, 

which may efficiently utilize available channels 

in the telephone plant. ; 

For certain purposes, as for the emanation of 

press news, it is desirable to be able to inter- 

connect a great number of receiving telegraph 

stations widely distributed over. the country by 

a common broadcasting system inte which mes- 

sages may be sent, for example, from a number 

of news centers, also widely separated geographi- 

-eally. For such a system it is, of course, desir- 

able to use as far as possible available channels 

in the telephone plant and to confine the system 

to a single channel. 

In. accordance with the invention a. single 

channel system is provided for-successive trans- 

mission by a plurality of geographically remote 

transmitting stations, one at .a time, to a plu- 

rality of receiving stations, such as teletypewriter 

stations, and switching. means are provided for 

cutting in and out of the individual transmitting 

stations. 

In accordance with the invention, a one-way 

channel with its normally associated repeater 

equipment is used. for all messages, the chan- 

nel being carried over wires preferably but not 

necessarily, run'along a circuitous path and closed 

upon. itself at each station to form a complete 

loop. -In this manner a, closed loop may be laid 

out to pass through a. number of widely scat- 

tered news centers over wire facilities already 

available. ; 

In accordance with the invention, branching 

stations are provided at a plurality of such cen- 

ters with equipment for associating with the 

channel passing through each station one or more 

local lines permanently connected to the chan- 

nel, fer distribution cf messages to local or out- 

lying subscribers provided with: teletypewriter. or 

other receiving equipment. Where necessary the 

branching station is also equipped with switching 

means for associating with the channel one or 

more broadcasting stations located at or near 

5. the branching station, the switching means, at. a, 

(CL 1%78—2) 

branching station being tinder remote control by 

each of the broadcasting stations associated 

therewith. 
The channel used for broadcasting may utilize 

different facilities, depending upon what équip- 

ment is available over the various distances, and 

the circuit may be set up as a two-conductor sys- 

stem and carried through carfier repeaters or 

composite sets in the regular manner of ex- 

tending calls at exchange statios. For large 

systems with fairly continuous service it may, 

however, be preferable to permanently assign, 

certain facilities for this purpose. 
Since the usual transmission channels are ar- 

ranged in pairs for communication in both direc- 

tions, the setting up of a broadcasting loop or 

“round robin” circuit for one-way transmission 

may often tie up both channels of such a pair. 

Tn that case one channel may conveniently act as 

- reserve for the other, the branching stations being 

provided with obvious switching equipment for 

this purpose. However, the two channels may be 

used independently to give increased service over 

the same territory, possibly with different . as- 

signments of transmitting and receiving stations, 

and possibly with different schedules of hours of 

broadcasting. 

in case the channel for its full Jength or at 

least for along distance is based upon the tele- 

graph frequency and thus for a long distance 

by-passes the carrier repeaters by means of com- 

posite sets, it may be found that the relay re- 

peaters at the various branching stations are in- 

sufficient to reduce distortion of the signal to 

within permissible limits and must be supple- 

mented by one or more regenerative telegraph re- 

peaters preferably located at branching stations. 

Tt will thus be apparent that in accordance with 

the invention a telegraph broadcasting system 

is provided which may be extended over terri- 

tories of continental expanse; which is repeat- 

ered to provide receiving Jevels at various points 

along its looped path and which at any of these 

points-may be placed at transmission level for 

broadcasting simultaneously - to all receiving 

points. : 

With the telegraph channel closed back upon 

itself and ‘including a plurality “of repeating 

stages, all pointing in the same direction about 

the loop, there would be enough energy available 

to set up & serious oscillating condition any time 

a current impulse, accidentally or otherwise, were 

impressed. upon the system. To avoid this con- 

tingency all branching. stations associated with 

broadcasting stations are provided with switching 
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2 
means normally cutting the channel through, and 
a broadcasting station may operate the switch- 
ing means at the associated branching station to 
open the telegraph channel and connect the 
broadcasting station as well as any other broad- 
casting stations Iocated near the same branch- 
ing station, to the sending end of the channel. 
All receiving stations located near the branch- 
ing station remain connected to the receiving end 
of the cut channel, 

In order to avoid freezing up the telegraph re- 
peaters in spacing position by temporarily plac- 
ing the channel in singing condition, provision 
must be made to ensure that at the termination 
of @ broadcast over one branching station, the 
channel at that station shall not be cut through 
until it has been opened at another branching 
station. This may be arranged in each instance 
by conversation between the stations, but is 
preferably provided for by a prearranged sched- 
ule of hours of broadcasting for all stations. 

In case of emergencies of any nature, an idle 
broadcasting station may break in on a broad- 
cast by opening the channel at its branching 
Station and connecting its equipment thereto for 
sending cf some prearranged signal. This signal 
will be received by the home recording printer 
at the station scheduled to broadcast and may 
act in any desired manner to cause the latter 
Station to disconnect from the channel and cut 
the channel through. Reception of the special 
break signal on the home recorder at the station 
breaking in will serve to indicate to that station 
that the channel has been cut through. 

The system and its operation arranged in ac-~ 
cordance with the invention will now be de- 
Scribed more in detail in conjunction with the 
accompanying drawings in which: 

Figure 1 illustrates schematically a round-rob- 
in start-stop telegraph broadcasting system em- 
bodying the features of this invention; 

Fig. 2 illustrates schematically the facilities 
provided for dropping off one or more stations 
at any point of the system: and 

Fig. 3 shows such details of a telegraph branch- 
ing circuit employed at a drop-off point in the 
system, together with certain portions of several 
start-stop type telegraph subscribers’ stations, 
as are required for a clear understanding of the 
functioning of the invention. 

Referring now to Fig. 1, there is disclosed 
therein schematically a telegraph broadcasting 
system consisting of a plurality of start-stop tele- 
graph stations 100 to (19, inclusive, variously 
located, and interconnected by two transmission 
channels, 120 and | 2f, in such a manner that 
each channel forms a complete ring extending 
through all of the geographical points of the system. As indicated by arrows, channels {28 
and 12! each provides for one-way transmission 
and operate in opposite directions. Each of these 
channels is a fully repeatered two-conductor cir- 
euit for general transmission purposes and is 
composited for separation of the telegraph chan- 
nel at least at each point where one or more 
Stations are dropped off, such as at the points 122 to (26, inclusive. At each of these drop-off points the segregated telegraph channels are equipped with the usual duplex telegraph relay repeaters and branching circuits are provided for connecting from these repeaters to the sub- scribers’ stations. 
Since each of the channels 120 and 12t are arranged for general transmission Purposes, they are provided with the regular speech or speech 
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and carrier repeaters such as indicated by the 
blocks 128 to 135, inclusive, in channel (20, and 
blocks 136 to 43, inclusive, in channel 1[21. 
Where required, due to the length of the channel 
and to other causes of distortion, start-stop re- 
generative telegraph repeaters may also be pro- 
vided. These regenerative repeaters are prefer- 
ably located at the drop-off points and are indi- 
cated by blocks 144 and 145 in channel 129 and 
by blocks 146 and 147 in channel [2f. 

As indicated by the arrows in the circuits ex- 
tending from the drop-off points to the indi- 
vidual stations, certain of these stations are pro- 
vided with transmitting facilities and are, there- 
fore, arranged to broadcast Messages over the 
channel as well as to receive messages broadcast 
by some other station connected to the ring cir- 
cuit. Stations 100, 102, 103, 104, 107, 108, 113, 
114, (15, 116, 118, and 149 are shown as having 
transmitting as well as receiving facilities. Other 
stations, such as stations 101, 105, (86, 169, #f9, 
fff, 112, and ({1, have no transmitting facilities 
and are arranged to receive messages only. 

In a round-robin system, since the telegraph 
channel extends in a complete ring serially inter- 
connecting the stations located at various points, 
a Signal originating at any station provided with 
transmitting facilities would return after a finite 
length of time to the originating point and would 
normally start out again from that point and, 
due to the action of the repeaters, would continue 
around the ring indefinitely, thereby interfering 
with subsequent signals from the transmitting 
station. In addition, a completely closed chan- 
nel would also result in the setting up of a sing- 
ing condition in the speech and carrier repeater 
equipment of the channel. 

In order to eliminate these aforementioned 
conditions, it is therefore necessary to keep each 
complete transmission loop or ring open at some 
point at alltimes. This is accomplished by means 
of a cutting arrangement located at each drop- 
off point in the system to which stations pro- 
vided with transmission facilities are connected. 
This cutting arrangement splits the loop at the 
point of transmission so that there is an actual 
termination for the transmitting and receiving 
ends of the telegraph channel, with respect to 
the transmitting station, although both ends of 
the channel are located at the Same geographical 5 
point. Drop-off points to which stations ar- 
ranged for receiving only are connected, such as 
drop-off point 125, are not provided with cutting 
arrangements since no transmission takes place 
from these points. Cutting arrangements 148, 143, 
150, and {51 are indicated schematically in chan- 
nel 129 at drop-off points #22, 123, 124, and 126, 
respectively. Channel {21 is provided with cut- 
ting arrangements {52 and 153 at drop-off points 
122 and 124, respectively. As will later be de- 
scribed, the cutting arrangements are incorpo- 
rated in the telegraph branching circuits and 
are controlled at each drop-off point by the sta- 
tion cr stations provided with transmitting fa- 
cilities which are connected to that drop-off 
point. 
Assume now that station {02 at New York de- 

sires to transmit a telegraph broadcast to the 
stations served by channel 120. Cutting arrange- 
ment 148 is operated under control of station 
102, thereby cutting the loop of channel 129 at 
drop-off point 122. Cutting arrangement {48 
(operated, as indicated in the figure) associates 
the transmitting equipment at stations 102, 103, 
and 04 with the left-hand or transmitting end 
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of channel .{20, while the right-hand or receiv- 

ing end of that channel remains permanently 

connected to the receiving equipment at these 

aforementioned stations. The message broad- 

cast. from station 102 at New York will be re- 

ceived at:stations 107 to 140, inclusive, at Wash- 

ington, 141 and i12- at St. Louis, (15, #16, and 

{17 at Chicago, 118 and i1@ at Cleveland and 

finally at stations 102, 103, 104, and. {05 at New 

York, station 102 receiving the message for its 

home record. Station !92 does not-release the 

cutting arrangement until some transmitting sta- 

tion at another. point around the ring of channel 

{20 causes the cutting arrangement at that point 

to open the channel. This procedure insures a 

continuously. cut. channel at all times and -in 

practice is accomplished by scheduling the sta~ 

tions using the channel to certain hours and in- 

structing the operator at the station to operate 

the channel cutting arrangement’ at the drop-off 

point serving that station a short time before the 

station is scheduled to transmit and to hold the 

cutting arrangement operated until a short time 

- after the station is scheduled to.conclude its 
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transmission. For example, assume that station 

i02 at New York is scheduled to transmit from 

1:00 to 2:00 P. M.. and station 107 at Washington 

is scheduled to transmit, from 2:00 to.3:00 P. M. 

The operator at station 162 causes the cutting 

arrangement {48 at°drop-off point 122 at New 

York to operate at some predetermined interval, 

for example 10 seconds, before 1 P. M., thereby 

insuring that channel !20 is open before the cut- 

ting arrangement at the drop-off point. of the 

previously scheduled transmitting station is again 

closed at that point. At some predetermined 

interval after 1 P. M., for, example 15 seconds, 

the operator at station 102 may start transmit- 

ting, the loop at the previously. scheduled trans- 

mitting point having been closed at 10 seconds 

after 1 P. M. in accordance with the schedule. 

Transmission from station 102 may continue un- 

til approximately 10 seconds before 2 P.M., at 

which time the loop of channel 128 will be opened 

py the operation of cutting arrangement 15 

under control of station 167 at Washington. The 

operator at station 192 does not cause the cutting 

arrangement 148 to restore until approximately 

10: seconds. after 2 P. M., thereby insuring that 

the loop of channel {20 is continuously cut 

at some point in the ring. 

The. operation of channel {2! is identical with 

that.of. channel. (20 except that transmission is 

in the reverse direction and that, with the par- 

ticular arrangement as shown in this figure, no 

stations are dropped-off at. either St. Louis or 

Cleveland on this channel. In the illustration 

given, channel! 121 is split at Chicago by cutting 

arrangement 153 operated under control of either 

station 143 or {4 at that point. The only other 

cutting arrangement in channel !2f is the ar- 

rangement {52 at New York, since station {00 

at that point is the only other station having 

transmitting facilities which is served by that 

channel. Transmission. over channel 121 is con- 

trolled by .a. schedule in the same manner as 

hereinbefore: described in connection with the 

operation of channel (26. : 

Referring now to. Fig. 2, this figure illustrates 

schematically the manner in which subscribers’ 

stations are dropped off. the channel ‘at a par- 

ticular. point in the round-robin system with 

respect to the arrangement of the various cir- 

cuits involved at such a drop-off point. The par- 

ticular drop-off ‘point illustrated is one similar 

3 

to the Chicago drop-off point 124 of Fig. 1 in 

that stations are dropped off both channels and 

that it is assumed that several of the stations 

served by each of the two channels are provided 

with transmitting facilities. 

Conductors 200 represent a fully repeatered 

general transmission channel providing transmis- 

sion in both directions. 

each side of this general transmission channel 

terminates in a composite set, such as indicated 

by blocks 20! and 202, which separate the tele- 

graph channel from the telephone channels. The 

telephone channels in turn connect to speech 

and carrier channel repeater equipment repre- 

sented by block 203, while the telegraph chan- 

nels connect to duplex circuits represented by 

blocks 204 and 205. From these duplex circuits 

are derived the two telegraph channels, channel 

206 providing for transmission from right to 

left while channel 207 provides for transmission 

in the opposite direction. Channel 206 extends 

from duplex circuit 204 to a start-stop regenera- 

tive telegraph repeater 208 and from this re- 

peater to a telegraph branching circuit 210 which 

contains relay repeater equipment for repeating 

signals to and from subscribers’ stations con- 

nected to this branching circuit. In the illus- 

tration given it is assumed that two stations are 

served through branching circuit 210 and that 

both of these stations are provided with trans- 

mitting facilities. Three conductors, the sets 242 

and 213, extend from the branching circuit. to 

each of these stations (not shown). Of these 

three conductors. per station one is used for re- 

ceiving, one for transmitting, and the third for 

controlling the cutting arrangement, incorporat- 

ed in the branching circuit, whereby channel 205 

may be opened under control of. either of the 

stations when these stations are transmitting. 

The detailed circuit of the branching circuit and 

the cutting arrangement as well as the operation 

thereof will subsequently be set forth in the de- 

scription of Fig. 3. The outgoing end of branch- 

ing circuit 210 extends to duplex circuit 295 and 

thence through composite set 201 to the trans- 

mission channel 200 thus completing the trans- 

mitting path in the right to left. direction. 

Telegraph channel 207, which provides for 

transmission in the direction opposite to that 

provided by telegraph channel 206, extends from 

duplex circuit 205 to telegraph branching circuit 

21f{. In the illustration given it is assumed that 

three stations (not shown) are served through 

branching circuit 211, two of these stations being 

provided with transmitting facilities and con- 

nected to conductors 214 and 245, and one. sta- 

tion being arranged for receiving only and there- 

fore requiring but a single conductor, 216, between 

it and the branching circuit. A cutting arrange- 

ment, incorporated in the branching circuit as 

will be disclosed hereinafter, provides means for 

opening channel 207 under control of either of 

the stations connected to conductors 214 and 215 

when either of these stations is transmitting or 

is scheduled to’ do so. The outgoing end of 

branching circuit 2#{. connects to a start-stop 

regenerative telegraph repeater 209 the output 

of which in turn connects to duplex circuit 204 

and thence through composite set 262 to the 

transmission channel.200 thus completing the tel- 

egraph transmitting channel in the left to right 

direction. 

It. is to be understood that. the regenerative 

telegraph repeaters 268 and 209 are shown mere- 

ly by way of illustration and that either one of 

on
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4 
both may not be required at any particular drop- 
off point depending upon the total length of the 
transmission channel and the width of the avail- 
able frequency band. 

Referring now to Fig. 3, this figure shows in de- 
tail the essential circuit elements of a telegraph 
branching circuit such as, for example, the 
branching circuit 214 shown schematically in Fig, 
2, together with certain portions of three sub- 
scribers’ stations associated therewith. Tele- 
graph signals broadcast over the transmission 
loop from some other point in the system are seg- 
regated by a composite set, extend through a 
duplex circuit as previously set forth, and are 
received over the incoming end 308 of the tele- 
graph channel in which the branching circuit of 
Fig. 3 is located. The incoming telegraph im- 
pulses actuate polar receiving relay 391, the arn:- 
ature of this relay moving to its lower and upper 
contact in unison with the open and closed im- 
pulses received. 

Relays 302, 303, and 304 are polar receiving 
repeater relays, there being one of these Telays 
for each subscribers’ station connected to the 
branching circuit. The left Windings of these 
relays are normally energized in local circuits to 
provide a biasing flux. A circuit extends from 
the armature of the receiving relay 361, through 
the right or operating windings of repeater re- 
lays 302, 203, and 284 in series, over the normar. 
ly closed contacts of cutting Telay 395, to posi- 
tive potential through the right or operating 
winding of polar transmitting relay 306. The 
outgoing end 307 of the telegraph channel, which 
extends through this branching circuit, connects 
to the contacts of transmitting relay 306. The 
left winding of relay 306 is normally energized 
in a local circuit to supply a biasing flux for the 
relay. 

Three subscribers’ stations, stations 310, 313, 
and 216 are shown connected to the branching 
circuit. Station 818 is arranged for receiving 
only, whereas stations 342 and 316 both have 
provisions for transmitting as well as for receiv- 
ing. The receiving loop for staticn 316 extends 
from the armature of repeater relay 302 of the 
branching circuit, over conductor 308, to the left 
or operating winding of the receiving relay 309 
at that station. Similarly, the receiving locps 
for stations 213 and 216 extend from the arma- 
tures of repeater relays 383 and 304 respectively, 
over conductors 3if and $18, to the operating 
windings of receiving relays 312 and 315 at sub- 
scribers’ stations 343 and 216 respectively, 

Signals broadcast over the telegraph channel 
under discussion are impressed on the incoming 
end 300 of the channel. Receiving relay 301 fol- 
lows the incoming signal impulses and its arma- 
ture causes corresponding current variations in 
the right windings of the receiving repeater re- 
lays 302, 383, and 304 and in the right winding 
of transmitting relay 206. Relays 302, 203, and 
304 repeat the incoming impulses to substation 
relays 389, 312, and 315 at subscribers’ stations 
310, 313, and 318, respectively, which form part 
of the teletypewriter receiving equipment at these 
stations. Transmitting relay 386 also follows the 
pulsing of the armature of receiving relay 30! 
and, since its contacts control the outgoing end 
307 of the telegraph channel, causes the incom- 
ing signals to be repeated over the cutgoing end 
which extends to the next drop-off point in the 
system. In this manner signals transmitted from 
any point on the channel are repeated from point 
to point around the entire system and are re- 
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ceived by all teletypewriter stations normally 
connected to the channel in the manner just de- 
scribed. 

The functioning of the telegraph branching 
circuit and its incorporated cutting arrangement 
in connection with the broadcasting signals from 
some station connected to this branching circuit 
will now be set forth. The branching circuit is 
provided with a polar transmitting repeater re- 
lay, such as the relays 317 and 320, for each as- 
sociated subscriber’s station having transmitting 
facilities. These transmitting repeater relays re- 
peat signals impulses from the subscribers’ sta- 
tions to the transmitting relay 306 which direct- 
ly controls the outgoing end 307 of the telegraph 
channel. The transmitting loop for station 313 
may be traced from the right winding of trans- 
mitting repeater relay 317 of the branching cir- 
cuit, over conductor 318, to the transmitting con- 
tacts 319 of the teletypewriter at that station. 
Similarly, the transmitting loop for station 316 
is traceable from the right winding of repeater 
relay 320, over conductor 321, to the transmitting 
contacts 322 at station 316. The left windings of 
relays 317 and 320 as well as the right wind- 
ings of receiving relays 309, 312, and 315 are nor- 
mally energized in local circuits to provide bias- 
ing flux for these relays. 

The branching circuit is provided with a cut- 
ting relay 325, which may be of the neutral type, 
the function of which is to open the telegraph 
channel and terminate the receiving and trans- 
mitting ends of the channel during the transmis-~ 
sion of signals from stations located at this drop- 
off point in the round-robin system. Each sta- 
tion having transmitting facilities, such as sta- 
tions 313 and 316, is equipped with a cutting key 
such as keys 323 and 326. A circuit extends from 
the lower contact of key 323 at station 313, over 
control conductor 324, to a source of negative 
potential through the winding of neutral control 
relay $25 of the branching circuit. Similarly, 
the lower contact of key 326 at station 316 ex- 
tends over control conductor 327 to negative po- 
tential through the winding of neutral control 
relay 328 of the branching circuit. The oper- 
ating circuit for cutting relay 305 may be traced 
from negative potential through the winding of 
that relay to the armatures of control relays 325 
and 328 the front contacts of these relays: con- 
necting to ground. _ 
Assuming now that station 313 is scheduled 

to broadcast messages over the channel, the lock- 
ing type cutting key 323 at that station is. oper- 
ated. The operation of key 323 lights a lamp 
$29 in a local circuit as an indication to the oper- 
ator that station 313 has control of the channel 
and closes the operating circuit of control relay 325 
at the branching circuit. Relay 325 operates and 
closes the operating circuit for cutting relay 305. 
Relay 305 operates and splits the telegraph chan- 
nel, the left contacts of the relay substituting 
positive potential through resistance 33{ for the 
Positive potential through the right winding of 
transmitting relay 366 in the circuit extending 
through the operating windings of the receiving 
repeater relays 302, 303, and 304 thereby ter- 
minating the incoming end of the channel. With 
relay $05 operated, the circuit for the right or 
operating winding of transmitting relay 306 now 
extends over the right front contact and arma- 
ture of relay 305 and, over the contacts and arma- 
tures of transmitting repeater relays 317 and 320 
in series, to negative potential through resist- 
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ance 332, thus terminating the outgoing end of 

the telegraph channel at this point. 

During transmission of the messages by sta- 

tion 313 the transmitting repeater relay 317 of 

the branching circuit follows the impulses from 

the transmitting contacts 319 at that station and 

opens and .closes the circuit through the right 

or operating winding of transmitting relay 306. 

Relay 306 follows the pulsing of repeater relay 

311 and transmits the signals over the outgoing 

end 307 of the channel. After the signals have 

traversed the entire system and caused the 

branching. circuits at the intermediate drop-off 

points to function as previously described in con~ 

nection with the reception of signals, they are 

finally received over the incoming end 300 of the 

channel at this drop-off point and actuate re- 

ceiving relay 30!. ‘The receiving repeater relays 

302, 303, and 304 repeat these incoming signals 

to. the receiving equipment at stations 310, 313, 

and 316 in the manner hereinbefore set forth, 

the transmitting station 318 receiving the message 

for record purposes. ; 

The manner in which messages are transmitted 

from station 3!6 is identical with that described 

for station 313. In this instance cutting key 326 

is operated, lighting indicating lamp 380 and op- 

erating control relay 328 at the branching cir- 

cuit, The operation of relay 328 operates cut- 

ting relay 395 which splits the channel as herein- 

before described. Transmitting repeater relay 

320 repeats the signal impulses from transmitting 

contacts 322 at station 216 tc transmitting relay 

306 which in turn controls the outgoing end of 

the channel. Tee 

At the conclusion of the scheduled transmis- 

sion period for station 313 or 3/6 the cutting key 

at that station is released. This extinguishes the 

associated lamp 229 or 380 to indicate that the 

station no longer has control of the channel. Con- 

trol relay 325 or $28, as the case may be, also 

releases in turn. releasing cutting relay 385. The 

release of relay 305 again. closes the channel at 

this point by disconnecting the operating wind- 

ing of transmitting relay 306 from the circuit ex- 

tending over the contacts of transmitting re- 

peater relays 317 and 320 and.again closing the 

circuit from that winding to the winding of the 

receiving repeater relay 364. This branching cir- 

cuit is now in condition to function, in connec- 

tion with signals broadcast from sorne other 

point in the system, in the manner hereinbefore 

set. forth. 

The. expression “one-way” used throughout 

this. specification and in the appended claims 

as a qualifying term in combination with. ex- 

pressions such as “transmission channel” or “tele- 

graph charinel” is intended and should: be con- 

strued. to have the generally accepted meaning, 

according to which the channel is capable of 

transmitting messages only in one direction, and 

is incapable of transmitting messages in the op- 

posite. direction. The channel is, of course, com- 

posed of two-conductor circuits in which the cur- 

rents flow simultaneously in opposite directions 

in the two conductors at any point during one- 

way transmission of a message. 

Thus the one-way telegraph channel 129 shown 

in Fig. 1 may be established throughout its length 

by equipment, such as the branching circuit 2ii 

shown diagrammatically in Fig. 2 and more. in 

detail in Fig. 3. The line current operating relay 

301, Fig. 3, of course flows in opposite directions 

in the two conductors of the circuit 308, but 

this circuit is part of the one-way channel since 

relay 301 can transmit only in one direction. 

The ground return circuits between relay 301 and 

relay 306 are other examples of two-conductor 

one-way circuits or channels. 

The other one-way telegraph: channel {21 

shown in-Fig. 1 may similarly be established 

throughout: its length by equipment, such as the 

branching circuit 2f@ shown diagrammatically 

in Fig. 2. 

As is well known, such two one-way telegraph 

channels may be superimposed on circuit. facili- 

ties carrying other: channels in the two directions, 

respectively, or they may be combined as shown 

in Fig. 2 by duplex equipment, such as the duplex 

circuits 294. and 285, to be carried by two-way 

facilities, such as the composite sets 201 and 262 

and the long line circuits 288. Thus, though the 

line circuit 280 may include a large number of 

channels, and may in itself be a two-way chan- 

nel for many messages, it should be noted that 

the two one-way telegraph channels {20 and (21 

actually extend throughout the circuitous path to 

all. the associated stations without mutual reac- 

tion or interference, and are separately present 

at-any point of the path. Each channel merely 

emerges in one-way equipment at- points where 

it. is used for sending or receiving messages, or 

at special: telegraph repeating -points, and. irre~- 

spective of the other channel. 

What is claimed is: 

1:-A plurality of telegraph switching stations 

each including a start-stop transmitting. circuit 

and a start-stop receiving circuit, a two-con- 

ductor one-way repeatered transmission channel 

formed into a double loop serially interconnect- 

ing all of said stations and closed upon itself at 

each of. said stations for through transmission, 

switching means at each of said stations for open~ 

ing-said channel and operatively associating said 

transmitting circuit at the station with the out- 

going side of said channel for transmission to 

another of said. stations in the transmission direc- 

tion of the channel, said receiving circuit being 

normally included in said channel. 

2. A plurality of telegraph switching stations 

each including a. transmitting circuit and a re- 

ceiving circuit, a transmission channel formed 

inte a continucus double loop serially intercon- 

necting all of said. stations and normally closed 

upon itself at each of said stations for through 

transmission, switching means at each of said 

stations for opening said channel and connecting 

said transmitting circuit at the station with one 

opened end of said channel for transmission to 

all others of said stations, said receiving circuit 

at the station being connected to the cther end 

of said channel for reception of signals from an- 

other of said stations during transmission by its 

associated transmitting circuit. 

3. A. plurality of at least three telegraph 

branching stations, a two-conductor one-way re- 

peatered transmission channel forming a double 

loop serially interconnecting all of said stations 

and closed upon itself at each of said stations, 

each of said stations including a receiving circuit 

serially included in said loop, and at least two of 

said stations each including a transmitting cir- 

cult and switching means for opening said loop 

and operatively associating the transmitting cir- 

cuit at said. station with the outgoing side of 

said loop for transmission to another of said sta- 

tions.in said one direction. 

4. A plurality of telegraph switching stations, 

a one-way repeatered transmission channel form~ 

ing a loop serially interconnecting all of said sta- 
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tions and closed upon itself at each of Said sta- 
tions, each of said Switching stations including 
a local circuit for normally interconnecting the 
incoming end of the channel with the outgoing 
end of the channel at the station, said local circuit 
including receiving relay means responsive to sig- 
nals from said incoming end, transmitting relay 
Means for impressing impulses upon said out- 
going end, start-stop signal recording means re- 
sponsive to operations of said receiving relay 
means, local start-stop transmitting contact 
means and switching means for in one position 
connecting said transmitting relay means to be 
responsive to operation by said receiving relay 
means and for in another position disassociating 
said transmitting relay means from said receiving 
relay means and connecting said transmitting 
relay means to be responsive to said transmitting 
contact means. 

5. A multistage telegraph repeating system 
comprising a plurality of one-way regenerative 
repeating stages, connections between successive 
stages to form a one-way channel closed through 
all of said stages in succession and arranged to 
feed back into itself at each of said stages, switch- 
ing means included in at least two of said con- 
nections for opening the associated connection 
and placing one opening end of the connection at 
transmitting level, the other end being normally 
at receiving level, to provide two-way communica- 
tion between the points of location on said chan- 
nel of said switching means. : 

6. A continuous telegraph communication 
channel closed upon itself, a plurality of one-way 
regenerative telegraph repeaters serially includ- 
ed in said channel at spaced intervals, a switch- 
ing station including receiving means and re- 
transmitting means at the incoming and outgoing 
end, respectively, of said channel, a plurality of 
local receiving systems responsive to said receiv- 
ing means, local transmitting means, and switch- 
ing means for normally completing the channei 
between said receiving means and transmitting 
means, and for alternately opening said channel 
and associating said local transmitting means 
with said retransmitting means for sending of 
signals over said channel to said local receiving 
systems. 

7. A continuous telegraph communication 
channel closed upon itself, a plurality of one- 
way repeating stations serially included in said 
channel, one of said stations including receiving 
means and retransmitting means at the incom- 
ing and outgoing end, respectively, of said chan- 
nel, a local transmitter for originating signals 
and switching means for normally completing the 
channel between said receiving means and said 
retransmitting means for repeating of signals and 
for alternately opening the channel between said 
receiving means and said retransmitting means 
and associating said local transmitter with said 
retransmitting means for sending of signals over 
the entire length of the channel to the receiving 
means at said station. 

8. A telegraph repeating station having an out- 
going side and an incoming side, a transmission 
channel forming a. complete loop between said 
outgoing and incoming sides, a remote repeating 
station for repeating of signals along said chan- 
nel, said first station further comprising trans- 
mitting means for sending signals over said out- 
going side into said channel and receiving means 
for reception of the signals sent by said trans- 
mitting means over the incoming side from said 
channel. 

2,111,685 

9. A telegraph broadcasting system comprising 
a plurality of repeating stations each having re- 
ceiving equipment for recording of messages and 
transmitting equipment for originating messages, 
characterized in this that the system includes 
a two-conductor one-way repeatered transmis- 
mission channel interconnecting all of said sta- 
tions in a continuous double loop for transmis- 
sion by all of said stations, one at a time and in 
the same direction over said channel, to all the 
other stations, said loop being open only at the 
station which is transmitting at any time. 

10. A telegraph broadcasting system compris- 
ing a plurality of repeating stations each having 
receiving equipment for recording of mesages and 
transmitting equipment for originating messages, 
characterized in this that the system includes a 
two-conductor transmission channel intercon- 
necting all of said stations in a continuous double 
Joop for transmission over said loop by all of said 
stations, one at a time to all the other stations 
and to the receiving equipment of the station 
which is transmitting, said loop being open only 
at the station which is transmitting to separate 
said receiving equipment from said transmitting 
equipment. 

11. A round-robin telegraph system comprising 
a telegraph channel interconnecting a plurality of 
repeating stations for repeating signals from one 
section of said channel to the next in one direction 
of the channel, a transmitting circuit at one of 
said stations connected to said channel for trans- 
mission of messages in said direction to another 
of said stations, a transmitting circuit at said 
other station connected to said channel for trans-~ 
mission of messages in said direction to the said 
first station, means including switching means at 
each of said first and other stations for in one 
position disassociating the said transmitting cir- 
cuit at. the station from said channel and cut- 
ting the channel through to form a continuous 
double loop open at the other switching station 
for transmission to all of said plurality of sta- 
tions, 

12. A round-robin telegraph system comprising 
a one-way repeatered telegraph channel intercon- 
necting a plurality of switching stations including 
repeating means in said channel, a transmitting 
circuit at one of said stations connected to said 
channel for transmission of messages to another 
of said stations in the transmission direction over 
said channel, a transmitting circuit at the said 
other station connected to said channel for trans- 
mission of messages to the first said station in 
the said transmission direction over said channel, 
SWitching means at said first and other stations 
for cutting the channel through and disassociat- 
ing the said transmitting circuits from said chan- 
nel at each station except during transmission by 
the station. 

13. A round-robin telegraph system comprising 
a telegraph circuit formed into a loop and a plu- 
rality of telegraph signal repeating stations in- 
terconnected by said circuit loop, each of said 
stations having an incoming side for receiving 
signals from one section of said loop and an out- 
going side for repeating said Signals into the next 
section of said loop, and at least two of said sta- 
tions each also including transmitting means and 
switching means for disconnecting said outgoing 
side from said receiving side to open said circuit loop and connecting said outgoing side to said 
transmitting means for broadcasting over said 
outgoing side to all other stations connected in 
said circuit loop. 
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14. A plurality: of telegraph switching stations 

each including a start-stop. transmitting circuit 

and a start-stop receiving circuit, a two-conduc- 

tor line circuit formed into a double loop inter- 

connecting said stations and closed upon itself 

at all stations included in said loop for transmis- 

sion through the station between two other sta- 

tions, switching means at each of said switching 

stations for opening the said loop during trans- 

mission from the station and for closing the loop 

for transmission from another. station. 

15. A:telegraph transmission system compris- 

ing a channel.of impulse transmission extending 

through a plurality of stations in a complete 

loop, said: channel including repeating-means ef- 

fective to transmit intelligence impulses in one 

7 

direction only around said loop, means whereby 

any one of a plurality of said stations may send 

intelligence impulses into said loop, means where- 

by all of said stations, may receive said sent im- 

pulses including receiving instrumentalities 

whereby the station which is sending receives said 

impulses after complete passage around said loop, 

and switching means whereby said locp is always 

opened at the station which is sending to pre- 

vent the channel from feeding back upon itself. 

16. A telegraph system in accordance with 

claim 15 in which said channel is established over 

a two-conductor circuit formed into a complete 

‘double loop interconnecting all of said stations. 

CHARLES ROBERT WALKER. 
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