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This invention relates to telegraph systems 
and more particularly to switching arrangements 
for directing telegraph messages, 

It is an object of this invention to provide an 
improved and simplified telegraph switching 
System in which certain telegraph signaling im 
pulses of the same kind as normally employed 
to transmit messages are employed to direct a 
meSSage to its proper destination. 
In most previous automatic switching systems 

it has been necessary to prevent the transmis 
Sion of the messages until the called station and 
all of the interconnecting lines and circuits are 
idle. In certain more recent switching arrange 
ments telegraph messages are stored as received 
at the central switching station until the line 
to which they are directed is idle. This causes 
a considerable delay at times where a number of 
messages are all directed to a particular line 
which becomes Overloaded and unable to handle 
all the messages as fast. as they arrive. This 
delay not only affects the messages intended for 
the overloaded line or station, but also all the 
messages following the messages for the over 
loaded line which are stored in the storing me 
dium Subsequent to the storage of the messages 
intended for the overloaded line or station. 

It is an object of this invention to provide an 
improved switching arrangement. which mate 
rially reduces the delay of the subsequent mes 
Sages by providing a plurality of paths through 
the Switching equipment from the initial storing 
equipment and apparatus where the messages 
are first stored to a second group of storage de 
vices individual to outgoing lines. 
Another object of this invention is to automati 

cally and Selectively transmit messages received 
from a line operating at one: speed to a line 
operating at the same or a different line speed. 
Another object of this invention is to auto 

matically and selectively transmit messages 
through the Switching system at a speed which is 
independent of speed that they are received. 
Another object of this invention is to trans 

- mit the messages stored in the second storage 
devices to the outgoing line in rotation, thus 
delaying each of the messages a minimum inter 
val of time. . 
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Another object of this invention is to provide 
a Switching System incorporating a plurality of 
multistation lines to which messages may be 
Selectively directed and from which messages 
may be selectively received. 
A feature of the multiparty lines is that the 

Sending equipment in each of the stations is dis 

50 

55 

associated from the transmission channel by the 
switching apparatus controlling this equipment. 

It is a further object of this invention to pro 
vide control means at the central switching 
station for automatically, selectively, and in 
rotation starting transmitting apparatus and 
associating it with the transmission channel at 
the various stations of a multistation line. 
. It is a further object of this invention to auto 
matically disable the automatic starting equip 
ment for any predetermined interval of time 
in case none of the stations have messages to 
transmit. 
A feature of the multistation lines relates to 

an arrangement whereby switching equipment 
located at or near each of the stations is nor 
mally conditioned to receive and be actuated by 
selecting code combinations or telegraph signals 
which normally precede the message after 
which this switching equipment is disabled dur 
ing the transmission of the message. 
Another feature of the station circuits is re 

lated to arrangements whereby the receiving 
apparatus is disabled during the reception of 
signals causing the starting or stopping of the 
transmitting apparatus associated with the var 
ious stations of the multistation line and then 
automatically reestablishing the receiving cir 
cuit to the previous station upon the completion 
of the transmission of the starting signals. 
Another object of this invention is to provide 

a switching arrangement in which messages in 
tended for any station of the system which may 
be ineffective for any reason, either due to trouble 
or absence of the subscriber, may be intercepted 
at the switching station and stored in a special 
storing equipment thereat for later manual or 
automatic transmission to the desired station. 
Another object of this invention is to provide 

a switching system which employs an improved 
type of switching apparatus commonly referred 
to as 'cross-bar switch.' 
Another object of this invention is to provide 

means for causing the switching and control 
apparatus to disregard certain extraneous and 
interfering signaling currents. Sometimes en 
countered in telegraph networks and prevent 
them from improperly operating the Switching 
apparatlS. 
Another object of this invention is to provide 

busy signals and suitable alarms and other sig 
nals to attendants and operators to enable them 
to properly, supervise the operation of the system 
by indicating various traffic and trouble condi 
tions to them. 



2 
Another object òf this invention is to provide 

suitable means to enable the operators and at 
tendants to make certain of the circuits busy to 
hold certain circuits in certain conditions or 
stages of their operation; and to stop the oper 
ation of certain of the circuits. 
Apparatus is also provided to automatically 

advance the storing medium past the recording 
point to insure that all the message signals stored 
in the storing medium will be transmitted by the 
associated transmitter. 
Another object of this invention is to provide 

means for causing the transmitter controlled by 
the storage medium to automatically and selec 
tively discard the signals recorded in said tape 
during its automatic advance. 
In certain switching systems it has been the 

practice to store received messages and then to 
manually transfer the recording medium in which 
the message is stored to the proper transmitter 
and then cause the message to be automatically 
transmitted. In accordance with the present in 
vention it is not necessary to manually transfer 
the storage medium from one transmitter to an 

of the storing devices, which transmitter is auto 
matically connected by means of signals stored 
in the storage medium to the proper line or sta 
tion. 
Another object of this invention is to provide a 

switching system in which the same, switching 
characters are employed to direct the message 
to the proper line and then to the proper station 
along the line in case the line is a multiline sta 
tion line. In order to accomplish this, it is neces 

2,881,871 
A feature of the invention relates to an im proved recording and storing mechanism in which 

the received signals are both printed and perfo-. 
rated or stored in a commón medium preferably 
a paper tape. 
Another feature of this invention relates to an improved interconnecting arrangement for 

selectively connecting various receiving devices 
at the respective stations of a multistation line to 

2 
s 

the receiving channel of said line in which the re 
ceiving channel is not in any way disturbed by the 
switching relays, resistances or other apparatus 
and which is free from relay contacts. This is 
accomplished by permanently connecting a re 
peater in the receiving channel for each of the 
stations or receiving apparatus connectable 
thereto and then selectively conditioning the re 
peater for transmission to its respective station. 
Another object of this invention is to provide 

means at the central switching station for trans 
mitting messages to any of the other stations con 
nected to the system in a manner similar to the 
manner in which messages are transmitted from 
any outlying station to any other outlying station. 

other. Instead a transmitter is provided for each 25 

30 

Another object of this invention is to provide a 
special receiving device at the central station for 
receiving and recording messages intended for 
transmitters or other types of communication 
systems. 
Another feature of this invention relates to ap 

paratus for disconnecting any connected trans 
mitter when a supply of the storing medium sup 
plying the transmitter becomes exhausted and 
passes out of the transmitter. 

35 Another object of the invention is to provide 
sary to prevent the advance of the recording . 
medium through the transmitter controlled there 
by at certain times. A feature of this invention 
therefore relates to an arrangement for prevent 
ing the advance of the storage medium at Certain 
times. 
Another object of this invention is to provide an 

interlocking system between the transmitters as 
sociated with the first recording apparatus to 
prevent more than one of them from being simul 
taneously connected to any outgoing transmission 
channel, thus insuring proper connection between 
each of the transmitters and the desired Outgoing 
channel and circuit. After the connection has 
been once established, circuits are arranged so 
that other connections may also be established 
One at a time without disturbing, the previous 
connections except that the second transmitter 
cannot be connected to a transmission channel to 
which another transmitter has been previously 
connected. 
Another object of this invention is to provide an 
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improved and simplified monitoring arrangement 
for each of the transmitters. Which will recognize 
and respond to specific code combinationsor sig 
nals employed for operating the switching equip- . 
ment. 
Another object of this invention is a circuit 

arrangement for causing the switching equip 
ment to ignore and discard selectively certain 
signals or code combinations which have per 
formed their switching functions and the use of 
which is no longer necessary. 
Another object of this invention is to direct 

messages having unused or unassigned code com 
binations or signals to special recording appa 
ratus where an attendant may examine the mes 
sage and make the proper corrections thereto and 
retransmit it to the proper station. 
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means for automatically disconnecting one trans 
mitter and connecting and starting another trans 
mitter in case the transmission from the first 
transmitter stops for a longer interval of time 
than some specified time. This prevents any 
station from holding the transmission circuit for 
any longer interval of time than actually neces 
sary for the transmission of any message mate 
rial and leaves the circuit free for the longest in 
terval of time for transmitting message material 
from the other station connected to the line. 

Briefly, in accordance with a preferred embodi 
ment of this invention a central switching sta 
tion is provided from which extend a plurality 
of full duplex telegraph lines or circuits. Each 
of these lines or circuits is capable of transmit 
ting telegraph signaling impulses simultaneously 
in both directions. Each of these lines extends 
to one or more of a plurality of outlying stations. 
Each of the outlying stations is provided with 
a switching selector which is permanently con 
nected to a receiving channel of the full duplex 
line. Each of the outlying stations is also pro 
vided with a receiving instrument, a keyboard 
Operated perforator for perforating tape in ac 
cordance with messages to be transmitted and a 
tape-controlled ... transmitter for transmitting 
messages. The switching selector circuit controls 
the operation of the receiving telegraph instru 
ment which in the preferred embodiment of this 
invention is a teletypewriter. The switching se 
lector also controls the transmitting apparatus. 
Each of the full duplex lines at the central sta 

tion is provided with an incoming circuit indi 
vidual thereto. This incoming circuit includes a 
receiving teletypewriter and a typing reperfora 
tor. The receiving only teletypewriter is pro 
vided for recording messages intended for the 
central switching station, while the typing re 
perforator is intended to receive and record mes 
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Sages intended for other stations. Tape from the 
typing reperforator is supplied to the tape trans 
mitter. This transmitter is associated with a 
Switching circuit called a director, which in turn 
controls the cross-bar switch for connecting the 
transmitter to any of the channels of the out 
going circuits associated with any of the full du 
plex channels. After a connection has been es 
tablished, the transmitter transmits to one of 
two typing reperforators associated with the de 
sired full duplex channel at any suitable speed 
which may be independent of the transmission 
speed of the received signals and generally will 
be the same or a higher speed. These second 
typing reperforators are located at the central 
switching station. If one of them is busy, the 
transmitter will transmit to the other and, if 
both are busy, it will have to wait until one of 
then becomes idle. The tape from the second 
typing reperforator controls an associated trans 
mitter which is connected to the outgoing chan 
nel of the full duplex line. These transmitters 
transmit the messages to the outgoing lines at a 
speed which may be the same as the speed at 
which the message was received or transmitted 
through the switching equipment or the message 
may be transmitted at a speed which is different 
from and independent of the Speed at which the 
message was received or transmitted through the 
switching equipment. 
The outgoing channel of each of those duplex. 

lines which extend to more than one station is 
provided with a transmitter start circuit which 
includes a signal code transmitter for selectively 
starting the transmitters at the stations to which 
the full duplex line extends. 

In operating the system an attendant at an 
outlying station will perforate a message in the 
tape and insert the tape in a tape-controlled 
transmitter. The attendant at the central sta 
tion will then cause the transmitter to be started, 
whereupon the message is transmitted to the cen 
tral station where it is recorded and stored. The 
storing medium then passes to the tape-con 
trolled transmitter, which with the aid of the 
director circuit associated with it is connected 
to the desired outgoing line circuit. The mes 
sage is then transmitted to the outgoing line cir 
cuit where it is again recorded and later trans 
mitted to the outgoing line of the desired station. 
The code combinations or signals which shift 

receiving machines on the circuit to upper case 
position are designated herein "figure' or "fig 
ures signals'; those which unshift receiving ma 
chines are designated "letter' or "letters signals.' 
The manner of achieving the foregoing objects 

and features of this invention, the novel features 
of which are specifically set forth in the claims 
appended hereto, may be fully understood from 
reading the following description of an exemplary 
form of system with reference to the attached 
drawings, in which: 

Fig. 1 illustrates the manner in which Figs. 2, 3 
and 4 are to be positioned adjacent one another; 

Figs. 2, 3 and 4 when positioned as shown in 
Fig. 1, illustrate in schematic form the general 
arrangement of the various apparatus and cir 
cuits of the System; 

Fig. 5 illustrates the manner in which Figs. 6 
through 93, inclusive are positioned to show in 
detail the apparatus circuits of the System; and 

Figs. 94, 95, 96 and 97 show the mechanical 
construction of certain features of the printing 
reperforator employed in the system to print and 
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respective outlying stations. 
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perforate a tape in accordance with the received 
telegraph signals. 

General description 
Referring now to Figs. 2, 3 and 4 when ar 

ranged as shown in Fig. 1, Fig. 2 illustrates the 
equipment located at and in the vicinity of vari 
Ous outlying stations of a typical telegraph sys 
ten in accordance with this invention, while Figs. 
3 and 4 illustrate the general arrangement of 
the equipment and circuits at the centrai switch 
ing station. 
The System comprises four full duplex tele 

graph lines or channels 200, 20, 202 and 203. 
As shown in Fig. 2, channel 200 extends to sta 
tions 20, 2 f d and 23. Each of these lines is pro 
Vided with a receiving channel and a transmit 

rting channel over which impulses may be simul 
taneously transmitted as is the usual practice 
with full duplex channels and well understood 
in the art. 
As shown in Figs. 2, 3 and 4 and also in Figs. 6 

through 93, inclusive the full duplex channels 
are illustrated by two full metallic one-way tele 
graph circuits. This has been done so that the 
invention may be more readily understood with 
out the further complications of the various 
types of transmission systems commonly emi 
ployed in telegraph networks for furnishing full 
duplex telegraph service between various sta 
tions and points. It is to be understood, how 
ever, that these lines or circuits may include any 
of the usual types of transmission circuits ca 
pable of providing this type of service. Since 
these transmission circuits operate in their usual 
and well-understood manner, they have not been 
shown in detail. It is to be understood, how 
ever, that they may include either singly or in 
combination, any of the following typical types 
of circuits or channels including telegraph chan 
nels of composited telephone and telegraph cir 
cuits, full metallic telegraph channels, grounded 
telegraph circuits, voice frequency carrier cur 
rent telegraph channels, high frequency carrier 
telegraph channels, radio channels, etc. 
At or near each of the outlying stations a 

Switching and controlling selector circuit includ 
ing a repeater is connected to the receiving chan 
nel of the full duplex line. The selector circuit 
is arranged to receive all the impulses trans 
mitted over the line and to respond selectively 
thereto. It controls the switching circuits in 
Such a manner that the switching circuits are 
unresponsive during reception of message sig - 
nals, but upon reception of certain preassigned 
signals they are activated or operatively con 
nected to the selector circuit. The switching cir 
cuits and selector are illustrated graphically by 
the boxes 220, 225 and 229 and are connected 
to receiving channel 204 of the full duplex trans 
mission System 200. This switching and select 
ing equipment may be located near or at the 

It need not actu 
ally be at the same place as the receiving and 
transmitting equipment, but may be connected 
to it by means of local telegraph circuits. 
At station 2 the selecting or control equip 

ment is connected to a receiving device 228 and 
to the transmitting device 226 and the control 
circuit 227. Associated with the receiving tele 
typewriter 228 and located in the base thereof 
is the keyboard perforator which perforates a 
tape in accordance with the messages to be 
transmitted. The tape is then inserted in the 



4. 
transmitting distributor 226 for transmission 
over transmitting channel 205. Transmitting 
distributor 226 is connected to this channel. 
Similar equipment is provided at the station 
23. At station 2 to an additional reperforator 
224 is provided so that certain messages which 
are intended for other stations and which must 
be retransmitted from station 20 may be re 
corded by the reperforator so that they may be 
automatically retransmitted. To accomplish 
this, the operator will usually take the perfo 
rated tape as perforated by the reperforator 224 
and manually insert it in the proper transmitter 
for transmission to the proper station. Inas 
much as tape may be inserted in any one of a 
number of circuits all of which will operate in . 
the usual manner, it is not thought advisable to 
further complicate this disclosure by showing 
the details of all possible types of such Systems 
or even typical or representative types of Such 
systems over which such messages may be fur 
ther transmitted. 
A somewhat different outlying station ar 

rangement is shown connected to the full duplex 
channel 20. Here station 25 is similar to sta 
tions 2 and 23, but the station equipment 
shown in the area 24 is somewhat different. 
Here a single selector and switching equipment 
233 is employed for three outlying stations. 
These stations are located relatively close to 
gether so that it is economical to use the single 
switching and control circuit. Each of the out 
lying stations is provided with a transmitting 
distributor, keyboard perforator, and a receiv 
ing teletypewriter as well as the required con 
trol equipment. 

Stations 27 and 28 connected to full duplex 
line 202 are similar to stations 2, 23 and 25. 
The equipment in area 2 f6 is similar to the 
equipment in area 24, except that only two 
teletypewriter stations are controlled by a single 
selector circuit and associated Switching equip 
ment. 
Station 29 is the only station connected to 

the full duplex channel 203. Consequently, the 
switching equipment and associated selector are 
not necessary so that only a receiving teletype 
writer, keyboard perforator and tape-controlled 
transmitter are provided. 
At the central Switching station the incom 

ing messages from the transmitting channel are 
received either on a receiving only teletypewriter 
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if they are intended for the central Switching . 
station or on a typing reperforator if they are 
intended for other stations connected to the sys 
tem. In order to control this equipment an in 
coming line circuit 37 is provided in which the 
transmitting channel of line 200 terminates. 
The tape 323 from the reperforator 33 controls 
the transmitter 320. Signals recorded in tape 
323 together with the tape transmitters 320, di 
rector 32 and selector magnet 322 cause the tape 
transmitter 320 to be connected through the 
cross-bar Switch to the proper outgoing line cir 
cuit. 
Any suitable type of coordinate switch, of 

which the cross-bar switch is a preferred exem 
plary embodiment, may be employed for estab 
lishing the connection between the transmitter 
320 and the proper outgoing line circuit. The 
details of the cross-bar switch have not been 
shown in full since switches of this type are well 
known in the prior art and the switch incor 
porated in this invention operates in the usual 
or customary manner. For a more detailed de 
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channels for receiving messages. 
nels may be operated simultaneously to record 

2,881,871 
scription of the mechanical and electrical fea 
tures of a typical switch suitable for use in this 
invention reference is made to U. S. Patent 
2,021,329, granted to Reynolds November 19, 
1935. 
The outgoing line circuit is provided with two 

'These chan 

different messages. When the first channel is 
busy recording another message, a second mes 
sage will be received from the transmitting dis 
tributor over the second channel. A typing re 
perforator is associated with each of these chan 
nels. Thus, in Fig. 3, 34 represents the typing 
reperforator associated with the first channel of 
the outgoing line circuit 36, while 35 represents 
typing reperforator associated with the second 
channel of the outgoing line circuit 36. Assum 
ing that both channels are idle and that a mes 
sage is directed to some station connected to 
full duplex line 200, the message will be trans 
mitted over the first channel of the Outgoing line 
circuit 36 and recorded by the typing reperfo 
rator 3 i 4 in a tape 324. Tape 325 will then con 
trol the transmitter 3f2, causing the message 
to be transmitted over the receiving channel 204 
of transmission system 200 to the desired station. 

In addition to the transmitters 32 and 33 con 
nected to the receiving channel 204 of line 200, 
the transmitter control circuit 30 and associated 
signal code transmitter 3 are also connected to 
the outgoing or receiving channel 204 of line 200. 
The transmitter start circuit 30 and the associ 
ated transmitter 3 f are provided to selectively 
start the transmitters 22, 226 and 230 and to 
operatively associate them with the transmitting 
channel of full duplex line 200. 
The other full duplex lines 20, 202 are similarly 

provided with terminal equipment at the central 
Switching station. In addition, arrangements are 
made so that the second channel of the outgoing 
line circuit connected to line 202 may be dis 
sociated from line 202 and employed to receive 
other messages which are improperly transmitted 
or for some reason improperly directed to the cor 
rect station. 
Line 203 is provided with similar terminal 

equipment at the central station, except that the 
transmitter start circuit and its associated trans 
mitter are not provided because only one station 
is connected to line 203. Consequently there is 
no need for selectively starting the transmitter 
from the central station. 

In addition, two local keyboard perforators 48 
and 438 are provided at the central switching sta 
tion for perforating the tape in accordance with 
signals to be transmitted to other stations of the 
System. This tape controls the associated trans 
mitters 420 and 440. These transmitters are in 
turn provided with directors 42 f and 44, respec 
tively, to enable them to be connected to the de 
sired lines extending to the proper station. Two 
intercept circuits 480 and 490 are provided for 
receiving messages which are improperly switched 
or improperly transmitted over the system. Ar 
rangements are also provided for directing mes 
Sages intended for any one of the stations, which 
may be shut down or ineffective due to trouble, to 
either of these intercept circuits where the mes 
Sages are recorded On the respective printing re 
perforators 458 and 478. The tape perforated by 
the typing reperforator 458 is employed to control 
transmitter 460. With the aid of the associated 
director 46 this transmitter may be connected 
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to any of the outgoing line circuits under control 
of perforations in the tape. An interlocking cir 
cuit is provided between each of the director cir 
cuits to prevent more than one of the director cir 
cuits setting up a connection through the cross 
bar switch at a given instant of time. The cir 
cuits are arranged, however, so that once the 
circuit is established through the cross-bar Switch 
by one director, other director circuits may es 
tablish other connections through the Switch 
without disturbing the connections already estab 
lished. Busy-test arrangements are also pro 
vided to indicate whether either or both of the 
channels of the outgoing line circuits are busy, 
so that a director will be unable to connect its 
associated transmitter to a busy channel of an 
outgoing line circuit. 
The system may be more fully understood by 

briefly describing the course a message will take 
in traveling through the system from one station 
to another. Assume, for example, that station 
2 has a message intended for station 2. The 
attendant at station 2 f will operate the key 
board 228 to perforate tape in accordance with 
the message to be transmitted to station 2. 
Prior to perforating tape in accordance with the 
text of a message the attendant at station 2 
will perforate certain switching characters or code 
combinations in the tape by operation of the keys 
of the keyboard perforator in the same manner 
that she operates these keys in perforating the 
text of the message. In order to secure the 
proper operation of the switching system the at 
tendant will first perforate four letter signals in 
the tape. This will be followed by the figure 
signal and then an H signal. The purpose of 
these signals is to insure the proper operation of 
the switching circuits by causing the circuits to 
return to their normal condition. Following these 
signals, the attendant will perforate four more 
letter signals in the tape, followed by the signal 
assigned to the called station, which in this case 
will be the letter A. Following the letter A, an 
other letter signal will be perforated in the tape. 
If, as will usually be the case, page printing tele 
graph apparatus is employed these signals will 
usually be followed by a carriage return signal, 
line feed signal, then another letter signal, after 
which the message will be perforated in the tape. 
Following the message, the figure signal and then 
the H signal will be perforated in the tape. 

If the attendant at station 2 has another 
message for transmission to the Station compris 
ing the receiving teletypewriter 239, the attendant 
will perforate four letter signals in the tape, foll 
lowed by the character assigned to that station, 
which in this case will be the letter Q. Following 
the letter Q, the operator will again perforate a 
letter signal in the tape, followed, in Systems em 
ploying page printing apparatus, by the carriage 
return signal, the line feed signál, the final letter 
signal, and then the text of the message. Follow 
ing the message, the attendant will perforate a 
figure signal, followed by an H signal in the tape. 

If the attendant at station 2ff has no further 
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messages for transmission at this time, she will 
perforate four letter signals in the tape, followed 
by the letter Z signal and then perforate about 
seven letter signals in the tape and cut the tape. 

After having perforated the tape described 
above, the attendant will insert the tape in trans 
mitter 226. At some later time the operator at 
the Central Switching station will operate certain 
keys of the transmitter start circuit 3D to cause 

70 

transmitter 22 to be operatively associated with 
the transmission channel and to start to transmit 
the signals recorded in the tape as described 
above. It may be that the operator at the cen 
tral switching station had previously operated a 
special automatic key of the transmitter start 
circuit 30 which will automatically cause trans 
mitter 226 to start transmission in rotation with 
the other transmitters 22 and 230 connected to 
the transmitting channel of the full duplex 
line 200. 
The first letter signals are received by the in 

coming line circuit 37 and cause typing reperfo 
rator 38 to be conditioned for the reception of 
the incoming message. A number of these first 
letter signals may be recorded by the typing 
reperforator 3 f6 and the tape 323. Following 
the recording of these letter signals the typing 
reperforator will record the figures signal and 
the H signal. These signals will also cause the 
typing reperforator 38 to be rendered non-re 
sponsive to incoming signals. The following let 
ter signals will again condition the reperforator 
38 for the reception of signals after which it 
will record at least one or two of the letter signals 
and the switching and message signals in tape 
323. This action is repeated for each message. 
After the last message the letter signals follow 
ing the H signal will again cause the reperforator 
to be conditioned to receive signals from the 
transmitting channel 205. The following Zsignal 
will cause the perforator to be rendered non 
responsive to further signals. After the Z signal 
has been transmitted the tape will run out of 
the transmitter 226 at station 2 and cause 
transmitter 226 to become idle until again started 
from the central station. 
When the Z signal is received by the typing 

reperforator 38, it in conjunction with circuit 
37 will light a lamp to indicate to the operator 
at the central Switching station that the trans 
mission from station 2 is terminated, where 
upon the Operator will operate certain keys to 
initiate transmission from other stations con 
nected to line 200. If the operator has operated 
the automatic start key at the transmitter start 
circuit 30, reception of the Z signal will in ad 
dition to causing a lamp to light cause the trans 
mitter start circuit to function and attempt to 
cause another transmitter connected to the line 
200 to be started. 
The tape 323 with these various signals recorded 

in it will then pass through the transmitting dis 
tributor 320. The transmitting distributor 320, 
together with the director circuit 32 will dis 
card the letter signals and also the figure signal 
and the H signal. When the first switching 
signal, the letter A signal, assigned to station 27 
arrives at the control point in distributor 320, it 
will cause director circuit 32 f to operate and 
prevent the advance of tape 323 through the 
transmitting distributor 320. In addition, the 
director circuit 32 will cause the transmitter 320 
to be connected to the first channel of the out 
going line circuit 356, if this channel is idle. If 
this first channel is busy, the director 32 will 
cause transmitter 320 to be connected to the 
Second channel of the outgoing line circuit 356, 
if it is idle. If both channels of the outgoing 
line circuit 356 are busy, the director circuit 
in the transmitting distributor 320 will wait 
until one or the other of the channels becomes 
idle. Assuming that the first channel is idle, di 
rector 32 Will cause transmitter 320 to be con 
nected to the first channel of outgoing line circuit 
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356. Upon the connection of the transmitter 320 
to the first channel of the outgoing line circuit 
356, transmitter 320 will start to transmit the 
first message including the directing signal (letter 
A) to the printing reperforator 34 connected to 
the first channel of the outgoing line circuit .356. 

Following the message the figure signal fol 
lowed by the EI Signal Will cause transmitter 320 
to be disconnected from the first channel of the 
outgoing line circuit 356. The following letter 
signals will be disregarded by transmitter 320 
and director 32 and tape 323 advanced until 
the directing signal Q reaches the control point 
of the tranSnitter 320. 
When the letter Q signal reaches the control 

point of transmitter 320, it will cause director 32 
to prevent the advance of the tape 323 and also 
Cause director 32 to connect transmitter 320 to 
the first channel of the outgoing line circuit 
336, if this channel is idle. When the connec 
tion of transmitter 320 with the first channel of 
the outgoing line circuit 336 is effected, the di 
recting signal (Q) together with the message will 
be transmitted to and recorded by the printing 
reperforator 334 in and upon tape 344. Follow 
ing the message the figure signal and H signal 
will cause the transmitter 320 to be disconnected 
from the first channel of the outgoing line cir 
cuit 336. The following letter signals will then 
be discarded by the transmitter 320 and direc 
tor 32. The following Z signal is also discarded 
by this apparatus. In case no further message 
has arrived over line 200, insufficient tape 323 
may have been perforated to permit the end of 
the last message to be transmitted. In this case 
reperforator 38 is caused to automatically per 
forate an additional supply of tape to insure that 
the entire message will be transmitted. 

Returning now to the first message which was 
recorded by reperforator 354, when the outgoing 
channel of line 202 becomes idle and the first 
message reaches the transmitting distributor 352, 
it will send this message, preceded by the switch 
ing character A, over the transmission channel 
of this line. The code A of this message is re 
ceived by each of the switching selectors in areas 
26, 27 and 28. The first character trans 
mitted is the Switching character or letter A. 
This causes the selector at station 27 to con 
nect the receiving only teletypewriter at that 
station to the receiving channel of line 202 so 
that it will receive and record the following mes 
Sage, 
The selectors' at the other areas 26 and 28 

also respond to the switching character or letter 
A, but they cause the associated equipment to 
become deactivated in response to this character, 
so that neither the Switching equipment nor any 
of the receiving or recording apparatus controlled 
by any of this apparatus will respond or record 
the message transmitted by the transmitting dis 
tributor 352 at this time. After completion of 
the message the figure signal, followed by an H 
signal will be transmitted from transmitter 352. 
The figure signal when followed by an H signal 
will cause the selector equipment at station 2 
to disconnect the receiving equipment from the 
receiving channel and cause the Switching equip 
ment to be energized and ready for the recep 
tion of other selecting characters. The Selecting 
equipment at all of the other stations also fol 
lows all the signals. However, since the Switch 
ing equipment has been deactivated or deemer 
gized at these stations, these signals produce no 
effect upon any of the circuits at these other 
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stations. When the figure signal followed by 
the H signal is received at these stations, how 
ever, the selector equipment causes the switch 
ing equipment to be activated so that it may 
properly respond to the next switching charac 
ter transmitted over the receiving channel of this 
line, should this character be one which will cause 
the Selecting equipment to connect the receiving 
equipment at that station. 

In a similar manner the second message which 
is recorded by the printing reperforator 334 will 
be transmitted over the receiving channel of the 
line 20 to the switching and selecting equip 
ments in the area 24 and station 25. This 
message will again be preceded by a switching 
signal, which will be the letter Q in this case, 
which will cause the selecting equipment at sta 
tion 25 to deactivate the switching equipment, 
thus rendering it unresponsive to any further 
signals received by the selecting equipment. 

In the area 24 this letter Q signal will cause 
the selecting equipment 233 to connect or provide 
a transmission pathi from the receiving chan 
nel of line 20 to the receiving teletypewriter 239. 
This teletypewriter will then respond to the foll 
lowing message. The selecting and switching 
equipment 233 in establishing the transmission 
path to the receiving device 239 will render the 
Switching equipment unresponsive to further sig 
nals received by the selecting equipment 233, so 
that the receiving devices 236 and 242 will not 
be operatively associated with the receiving chan 
nel of line 20 l. Thus, only one station will re 
ceive the message, namely, the station to which 
it is directed. 
Assume now that the station represented by 

the letter Q at which the receiving device 239 
is located is shut down for a day. Under these 
circumstances, it would be undesirable to trans 
mit any messages to this station at this time since 
nobody would be present to receive them and de 
termine whether they had been properly received 
or not. To prevent the transmission of messages 
to a station at this time the director circuits are 
provided with certain keys which may be oper 
ated under the assumed conditions. A key asso 
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ciated with the station designated by the letter 
Q will be operated so that all of the messages 
preceded by the letter Q instead of being directed 
to that station will be directed to an intercept 
position as, for example, 490. Under these cir 
cumstances when the letter Q arrives at the con 
trol point in the transmitter 320 it will cause 
the director 32 to connect transmitter 320 to the 
intercept circuit 490 and typing reperforator 478. 
Upon connection of the transmitter 320 to typ 
ing reperforator 478 the message will be trans 
mitted from the transmitter to the typing reper 
forator and recorded in tape. 479. The message 
will then be readily available for automatic trans 
mission from either the transmitter 420 or 440 or 
perhaps transmitter 460. Another intercept cir 
cuit 480 is also provided to which certain messages 
may be directed in a similar manner. This inter 
cept circuit is provided with a transmitter 460 and 
a director 46 in addition to typing reperforator 
458. With messages directed to this intercept 
circuit it is unnecessary for the operator to man 
ually carry the tape to another distributor 420 
or 440, since the transmitter 460 may be con 
nected through the director 46 and the cross 
bar Switch to any of the outgoing line circuits, 
In case it is desired to transmit a message 

from the central Switching station to any of the 
outlying stations an operator will operate either 
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the keyboard perforator 4 8 or 438 and record 
the message in perforator tape. This tape, in 
turn, will control respective transmitters 420 and 
440. These transmitters are provided with the 
respective directors 42 and 44 for automatically 
connecting them to the desired outgoing line cir 
cuit, so that the message will be transmitted from 
the transmitters 420 and 440 to the desired sta 
tion in the same manner as the messages are 
transmitted from transmitter 320 to the desired 
circuit, 

It should be noted that additional circuit con 
nections are made by means of which the Second 
channel of the outgoing line circuits 356 and 
376, including the typing reperforators 355 and 
375, are dissociated with the outgoing channel 
of lines 202 and 203, so that they may be oper 
ated as spare intercept equipment for handling 
intercepted messages. 

It is, of course, possible to arrange the circuit 
so that the second channel on any of the out 
going line circuits may be so operated. However, 
only the second channel of those lines which are 
normally not loaded to capacity will be So 
equipped. 

It should be noted that each of the directors 
is provided with a selector magnet. These 
lector magnet associated with director 32 is 
designated 322. This selector magnet is the 
horizontal magnet of the cross-bar Switch and is 
always operated when the director 32 estab 
lishes connection between the transmitter 320 
and another outgoing line circuit. The connec 
tion is established by first operating this selector 
magnet and then causing the director to oper 
ate a selected vertical magnet on the cross-bar 
switch. After operation of the vertical magnet 
the selector magnet may be released without in 
terfering with the established connection and 
another selector magnet associated with an 
other director operated to establish another 
connection. The circuits are so arranged that 
only one selector magnet can be operated at 
a time, thus insuring that only one transmitter 
can be connected to any channel of an outgoing 
line circuit at a given time. 
Under normal operating conditions the time 

required for establishing a connection when 
both an idle line is available and the connector 
switch is not busy due to another connection 
being established is of the order of one second 
or less. This is the time required to actually 
establish connection. After the connection is 
established it will be maintained during the en 
tire time required for the transmission of the 
message. However, once a connection is estab 
lished and all during the time that the connec 
tion is maintained, the cross-bar connector 
switch may be employed to establish and main 
taim other connections as required by the trafic 
conditions. 

Provision is made between each of the re 
perforators and its associated transmitter dis 
tributor for causing the reperforator to auto 
matically perforate tape at the end of a message 
if the tape between the transmitter and reper 
forator becomes taut, so that the entire message 
will be transmitted by the transmitter. At the 
end of an interval of time sufficiently long to 
insure that the entire message has been trans 
mitted, the automatic perforation of tape is 
stopped. In addition, if another message is re 
ceived by the reperforator during the time it is 
automatically perforating tape, the automatic 
perforation of the tape will be stopped by the 
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reception of the first letter signal which pre 
cedes the message, thus conditioning the re 
perforator for the reception of the following 
switching and message signals. 

Reference will now be made to Figs, 6 through 
93, inclusive arranged as shown in Fig. 5 which 
show in detail the circuit arrangement of a 
typical embodiment of a switching system, in 
accordance with this invention. Figs. 6, 7, 8, 16, 
17, 18, 26, 27, 35, 36, 44, 45, 53, 54 and 67 illus- . 
trate in detail the equipment and circuit ar 
rangements employed at the various outlying 
stations and areas. The remaining figures show 
equipment and circuit arrangements of the ap 
paratus located at the central switching station. 

Figs, 6, 7, 8, 16, 17 and 18 show the equipment 
located at the Outlying stations connected to 
line 200, which comprises a transmitting channel 
205 and a receiving channel 204. Figs. 6 and 16 
show in detail the equipment located at or near 
station 20, while Figs. 7 and 17 show the equip 
ment at or near station 2 and Figs. 8 and 18 
show the equipment located at or near station 
23. Figs. 9, 10, 11, 12, 13, 14, 15, 19, 20, 21, 22, 
23, 24 and 25 show the equipment at the central 
station which may be considered individual to 
the full duplex line 200. Similar equipment is 
provided for each of the lines terminating at the 
central Switching point. In general, the top row 
including Figs. 9, 10, 11, 12, 13, 14 and 15 show in 
detail the equipment associated with the receiv 
ing channel 204 of line 200, while the second row 
including Figs. 19, 20, 21, 22, 23, 24 and 25 show 
the equipment associated with the transmitting 
or incoming channel 205. 

Similarly, Figs. 26 and 35 illustrate in detail 
the equipment in area 24 connected to line 20 
and Figs. 27 and 36 show in detail the equip 
ment at station 25 also connected to line 20. 
Figs. 44 and 53 show the equipment located in 
the area 2 i 6 and FigS. 45 and 54 Showy in dia 
grammatic form equipment located at stations 
26 and 27. Fig. 67 shows the equipment lo 
cated at station 29. The remaining figures 
show the terminal equipment for the respective 
lines terminating at the central Switching point. 
In general, Figs. 9 and 10 show the details of 

the start circuit 30 and its associated signal 
code transmitter 3. Figs. 11, 12, 13 and 14 
show in detail the outgoing line circuit includ 
ing the typing reperforator and transmitting 
distributors. Figs. 19 and 20 show in detail the 
incoming line circuit 37 and associated typing 
reperforator 38 and receiving only teletype 
Writer. 39. 

Figs. 21, 22, 23 and 24 show in detail the circuit 
arrangements in the aSSociated equipment of 
the director circuit. . 

Figs. 15 and 25 show the circuit of the cross 
bar switch and connections between it and the 
director and outgoing line circuit. 

Similar circuits are also provided for lines 20 
and 202 terminating at the central Switching 
station. Similar equipment is also provided for 
line 203 terminating at the central switching 
station except that no transmitter start circuit 
is required or provided because only one station 
is connected to this line. Fig. 93 shows certain 
alarm and other common equipment provided 
at the central Switching station. 

Idle condition. 

Consider now the normal or idle condition of 
the system that is the condition of the system 
when no connections are established between 
































































































































