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This invention relates to communication Sys 
tems and more particularly to Switching and in 
terconnecting arrangements for telegraph Sys 
tems. 
In the usual automatic Switching arrangements 

employed in communication Systems, it has been 
the practice heretofore to require a subscriber to 
wait until the calling station or line Was idle 
before permitting the calling Subscriber to trans 
iiit his meSSage. 

It is an object of this invention to permit the 
calling subscriber to record his message for 
transmission at any time he so desires whether 
or not the calling line is idle; and to provide for 
its automatic transmission when his line is idle 
without any attention on his part. 
Another object of this invention is to provide 

an arrangement whereby the transmission from 
each of the outlying or Subscribers' stations may 
be started and stopped from the central or in- ; 
terconnecting Switching station. 
Another object of this invention is to provide 

party lines for telegraph subscribers, i. e., a tele 
graph line which serves a number of outlying or 
Subscribers' telegraph stations all of which are 
connected to the central station over the same 
telegraph line. 
Another object of this invention is to arrange 

the circuits and apparatus at the stations con 
nected to a party line so that only one station 
can transmit over the party line at one time and 
SO that one or more stations may simultaneously 
receive from the party line. 
Another object of this invention is to provide 

a Switching arrangement, located at or near an 
outlying Station which is controlled over the tele 
graph line, for independently and selectively con 
trolling at least two different series of circuits 
Or functions. 
A feature of this switching arrangement is di 

rected to arrangements whereby the control of one 
Series of circuits or functions does not interfere 
With or disturb the connections established in the 
other series. 
Another object of this invention is to provide an 

Outlying SWitching arrangement connected to a 
telegraph line for selectively controlling a plu 
rality of Subscribers’ stations connected to said 
line which are located relatively near to said out 
lying Switching arrangement. 

Still another object of this invention is to O'Or 
vide an improved controlling arrangement at the 
outlying stations to interrupt the transmission 
therefrom and disconnect the transmitting appa 
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ratus from the line when all of the messages have 
been transmitted. 
Another object of this invention is to signal the 

Operator at the central station when a suitable 
number or all the messages available for trans 
mission from any station have been transmitted. 
Another object of this invention is to provide 

controlling and transmitting arrangements at the 
central Station for interrupting the transmission 
to any outlying station without mutilating or 
adding any extraneous characters to the message 
being transmitted and then transmitting direct 
ing or Switching impulses after which the trans 
mission circuit to the outlying station is reestab 
lished without mutilating or adding any extrane 
OuS characters to the message. 
Another object of this invention is to provide an 

alternative arrangement at the central station 
for directing messages for said central station to 
receiving apparatus at said central station with 
Out first passing through the switching apparatus 
at the central station in case a substantial per 
centage of the message signals originating on said 
line are intended for said central station. 
In case only a Small percentage of the messages 

originating on any line are intended for the cen 
tral station arrangements may be provided in ac 
cordance with this invention to direct the message 
Signals intended for the central station to a re 
ceiving device through the switching apparatus 
at the central station. 
An object of this invention is to provide an im 

proved perforating apparatus in which an addi 
tional hole may be perforated in the tape at the 
Outlying station for controlling certain local cir 
cuits at the outlying station to disconnect the 
transmitter from the line when all the messages 
prepared for transmission have been transmitted. 
Another object of this invention is to provide 

an improved perforator mechanism at a central 
station for perforating an additional hole in the 
tape in response to a particular code combination 
received from an outlying transmitting station or 
in response to the operation of a particular key 
On a manually operated perforator for controlling 
the Switching circuits at the central station. 
Another object of this invention is to provide 

an improved perforator mechanism which in 
corporates a group of contacts controlled by Said 
mechanism in accordance with received Signals 
for controlling other apparatus. 

Still another object of this invention relates to 
a Selecting arrangement controlled by and co 
operating with a tape transmitter for Selectively 

55 connecting said transmitter, under control of 
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perforations in the tape supplied to said trans 
mitter, to the line for which the message perfor 
ated in the tape is intended. 
Another object of this invention is to provide a 

permutation code selecting arrangement respon 
sive to two separate and distinct permutation code 
groups of impulses for operatively and Selectively 
connecting two separate and distinct groups of 
switching devices and circuits to said permutation 
selector and for independently controlling said 
switching devices by said selector. 
Another object of this invention is to provide 

automatic means operative at the end of each 
call when the supply of tape between the reperfo 
rator and transmitter become sufficiently reduced 
to automatically feed out an additional Supply of 
perforated tape to insure that no part of the last 
message remains between the reperforator and 
the tape transmitter. 
Another object of this invention is to provide 

additional apparatus to indicate to an operator 
when sufficient tape has been automatically fed 
out of the reperforatol' to insure that the end 
of the last message has been retransmitted and 
to provide circuits to enable the operator to stop 
the automatic perforation of tape at this time. 

Another object of this invention is to automati 
cally stop the automatic perforation of additional 
tape as mentioned in the preceding paragraph on 
the receipt of further signals from the line. 
Another object is to provide a system for auto 

matically routing messages from a plurality of 
transmitters to selected ones of a plurality of 
lines, the transmitters being arranged to send in 
a predetermined sequence whenever two or more 
transmitters have messages destined for any 
Single line. 

In brief, in the preferred embodiment of this 
invention, a plurality of outlying or subscribers' 
stations are connected to a central interconnect 
ing or SWitching station by means of two one-way 
communication channels or their equivalent as a 
duplexed line. One of the channels is employed 
for transmitting message signals from the outly 
ing station to the central station. In order to 
distinguish this channel fron the other channel 
it will be referred to hereinafter as a "transmit 
ting channel' or “transmitting line.' The other 
channel connected between the outlying Subscrib 
er's station and the central station is for trans 
mitting message signals from the central station 
to the Outlying Station. In order that this chan 
nel may be readily referred to and distinguished 
from the other channel it will be called the “re 
ceiving channel' or 'receiving line' herein. 
These channels or lines to the central Station 

may comprise two one-way telegraph lines or a 
full duplex telegraph line and may comprise open 
Wire lines, cable circuits or radio channels which 
are capable of transmitting low frequency tele 
graph signal impulses, voice frequency carrier 
Current telegraph signaling impulses, high fre 
quency carrier current telegraph signaling im 
pulses and radio telegraph signaling impulses. 
These lines may also include telegraph channels 
of composited telephone and telegraph lines. The 
lines may also include multiplex channels of mul 
tiplex telegraph systems. These lines and chan 
nels may also be provided with necessary or de 
Sirable repeating equipment including regenera 
tive repeaters. These lines may also include any 
spination of the above type of telegraph chan 
e.S. 

Each of the outlying or subscriber's stations is 
provided with a keyboard operated perforating 
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apparatus for perforating tape in accordance with 
the message to be transmitted. 
The outlying stations are also provided with a 

tape-controlled transmitter for transmitting mes 
sage signals in accordance with the perforations 
in the tape. These stations are further provided 
with a keyboard transmitter whereby the mes 
sages may be transmitted directly from the key 
board. In this case the message may be also per 
forated in the tape if it is so desired. The outly 
ing stations are also provided with receiving ap 
paratus for receiving and recording meSSages 
transmitted from other stations. In addition to 
the transmitting and receiving apparatus provided 
at each of the outlying stations, a permutation 
code selector will usually be provided at each 
of these stations for connecting the transmitting 
apparatus to the transmitting line under control 
of permutation code groups of impulses received 
over the receiving channel and for connecting the 
receiving apparatus to the receiving channel 
under control of other permutation code groups 
of impulses received over the receiving channel. 

In case insufficient messages originate or ter 
minate at any of the outlying stations to require 
the full line or channel line additional stations 
may be connected to the line to form a party line. 
In this case the transmitting apparatus at each 
of the stations of the party line is connected to 
the transmitting channel under the control of the 
selecting apparatus at the Outlying Stations and 
the receiving apparatus at each of the outlying 
stations is similarly connected to the receiving 
channel under control of the permutation code 
selector. The permutation code selector is per 
manently connected to the receiving channel at 
each of the stations. In case several of the Out 
lying stations are located relatively near to each 
other a single permutation code Selector may be 
connected to the receiving channel at one of the 
outlying stations or at some central point. In 
this case, this single permutation code selector will 
Selectively connect the transmitting apparatus of 
any of the associated stations to the transmitting 

5 channel and the receiving apparatus to the re 
ceiving channel. The connection of the receiving 
apparatus to the receiving channel in all cases is 
independent of the connection of the transmitting 
apparatus to the transmitting channel. In other 
Words, the transmitting apparatus at one station 
may be connected to the transmitting channel 
and the receiving apparatus at the other station 
connected to the receiving channel. Of course, 
When it is So desired both the transmitting and 
the receiving apparatus at any given station may 
be connected to the respective transmitting and 
receiving channels. 
At the central station the message signals are 

received either by a printing telegraph receiver 
Or by telegraph reperforating apparatus which 
perforates a tape. This tape then passes through 
a retransmitter which is connected to switching 
apparatus. In case the line connected to the 
Station for which the message is intended is busy 
the retransmitting apparatus will remain in 
Operative. When the line becomes idle the trans 
mitting apparatus will actuate the switching 
equipment and connect the retransmitter to the 
desired line after which it will transmit the mes 
Sage to the desired station. 
In addition, a special transmitting apparatus 

is provided at the central station for transmitting 
SWitching permutation code groups of impulses 
to the outlying stations for starting the transmit 
ting apparatus at any of the outlying stations, 
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In case message signals are in the progress of 
being transmitted over the receiving channel Over 
which it is necessary to transmit these switching 
permutation code groups of impulses, the Special 
transmitting apparatus at the central station 
first interrupts this transmission without mutilat 
ing any of the message signals and without adding 
any additional characters to the message. After 
this the switching impulses are transmitted to 
control the connection of the transmitting ap 
paratus to the transmitting channel at the desired 
station after which the previous transmission 
circuit is restored, again without mutilating any 
of the Signaling impulses or adding any addi 
tional characters to the message the transmission 
of which was interrupted. 
The outlying subscribers will perforate the tape 

in accordance with the messages to be transmitted 
from their Stations. In perforating the tape they 
Will precede each message by certain code com 
binations designating the line and station to 
Which the following messages are directed. In 
addition to this, when transmission is started 
from a station, a subscriber will transmit several 
additional Switching code combinations to insure 
that the equipment at the central office will be 
in condition to properly receive and store the 
messages. Furthermore, the subscriber will foll 
low each message by certain Switching code com 
binations which will restore the circuits at the 
distant station and at the central office to normal 
condition and prepare them for reception of the 
Succeeding Switching information. In addition 
to this, when all of the material to be transmitted 
has been transmitted from any particular station, 
certain additional code combinations will be 
transmitted to the central station to indicate to 
the operating attendant thereat that the trans 
mission from that particular station has been 
completed for the time being. 
The attendant upon receiving this signal will 

then operate her special transmitter to start the 
transmission from another station connected to 
that line. 

In case the message is intended for the central 
Station, the equipment at the central station is 
arranged to connect the receiving instrument to 
the line to record the message. 

In case the message is intended for some station 
other than the central station the impulses trans 
mitted from the outlying station are first stored 
by perforating a tape. The perforated tape is 
then passed through a tape-controlled transmit 
ter. 
The tape-controlled transmitter or retransmit 

ter, as it is sometimes called, is connected to the 
Switching equipment at the central office. When 
the line to which the message is directed is idle 
the Switching perforations in the tape cause the 
tape transmitter to be connected to the desired 
line. The tape transmitter will then transmit 
additional Switching information over this line 
to cause the receiving apparatus at the proper 
Station to be connected to the receiving channel. 
The tape transmitter will thereafter transmit the 
meSSage intended for that station. At the ter 
mination of this message additional switching 
information is transmitted over this line to dis 
connect the receiving equipment from the re 
ceiving line at the distant station. 
In addition, the connection of the tape trans 

mitter at the central station to this line is 
interrupted and the circuits restored to their 
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Original condition and may be used for the trans 
mission of other messages. The next message 
perforated in the tape is directed to the station 
for which it is intended in a similar manner. 
When the transmission from any station is com 
pleted and a signal indicating this condition is 
received at the central station, the operator there 
at Will start the transmitter at another station. 
At the completion of the transmission from any 

of the subscribers' stations or after the completion 
of all messages which are stored in the perforated 
tape the circuit at the central station is arranged 
so that the transmission from the tape-controlled 
trainSmitter at the central office will continue 
until the supply of tape between the reperforator 
and the transmitter is reduced to a predetermined 
amount at Which time the reperforator is auto 
matically actuated to perforate an additional Sup 
ply of tape So the end of the last message has 
been transmitted through the transmitting dis 
tributor. 
After Sufficient tape has been thus automatical 

ly perforated to insure that the end of the pre 
ceding message has been transmitted a lamp 
lights before the operator at the central station 
to indicate this condition to her whereupon she 
will operate a key or button to stop the automatic 
perforation of tape at this time. 
In case a message should be transmitted from 

the Subscriber's station to the reperforator dur 
ing the time it is automatically perforating tape 
this message Will stop the automatic operation of 
the reperforator so that the reperforator will 
perforate the tape in accordance with the mes 
Sage being transmitted from the subscriber's 
Station. 

In case it is desired to start a transmitter con 
nected to a line, the receiving channel of which 
is being employed to transmit messages to some 
station on that line, it is necessary for the auto 
matic transmitter to first interrupt the transmis 
Sion of this message without mutilating any of 
the characters or adding any additional charac 
ters to the message. The transmitter will then 
transmit the signaling or switching impulses over 
the line required to connect the desired trans 
mitter to the channel. After this the transmitter 
is arranged to restore the previous transmission 
circuit over the receiving channel again without 
mutilating or losing any character of the message 
and Without adding any additional characters. 
The details of an exemplary embodiment of 

the invention fulfilling the foregoing and other 
objects and including the foregoing features of 
this invention may be more readily understood 
from the following description, when read with 
reference to the attached drawing in which: 

Fig. 1 illustrates the manner in which Figs. 2 
and 3 are positioned; 

FigS. 2 and 3 when positioned as shown in Fig. 
l, show in a general way various stations and 
the equipment located at each and its manner 
of interconnection; 

Fig. 4 shows the way Figs. 5 to 20 are to be 
arranged to form a typical system in accordance 
with this invention; 

Figs. 5 to 20 when arranged as shown in Fig. 4 
show the details of the various signaling, switch 
ing, and communication circuits of a typical com 
munication System designed in accordance with 
this invention; and 

Figs. 21 to 24 show mechanical details of re 
perforating mechanism in accordance with this 
invention. 
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General description of the system 
Referring now to the general arrangement of 

the system as shown in Figs. 2 and 3 when ar 
ranged as shown in Fig. 1, Fig. 2 shows a number 
of the outlying telegraph stations. As shown in 
this specific embodiment of the invention four 
party lines 20, 202, 203 and 204 extend to the 
central station shown in Fig. 3. 
These lines are shown as comprising two sepa 

rate and distinct telegraph channels or one-way 
lines. For example, party line 20 comprises a 
transmitting line or channel 205, and a receiving 
line or channel 206. Each cf the other party 
lines similarly comprises a receiving channel and 
a transmitting channel. 

Party line 20 extends to stations A, B, C and 
D. Each of these stations is provided with a 
keyboard teletypewriter, a keyboard transmitter 
and tape perforator, tape-controlled transmitter, 
a receiving or recording telegraph instrument 
which is preferably a teletypewriter, and a Con 
trol selector and associated Switching equipment. 
The keyboard perforator and transmitter are 

represented at station. A by a box 207, the tape 
controlled transmitter is represented by the box 
208, the receiving teletypewriter is represented by 
the box 29 and the controlling selector and aSSO 
ciated switching apparatus by the box 2 0. The 
control selector 2 ( is connected to both the re 
ceiving line 205 and the transmitting line or 
channel 206. In addition, the receiving teletype 
writer 209 is connected to this control selector as 
are transmitting distributor 208 and the keyboard 
transmitter 297. The tape from the keyboard 
perforator 207 is supplied to the tape-controlled 
transmitter 203. In addition, operation of the 
tape-controlled transmitter is controlled from the 
controlling selector and Switching apparatus OWef 
line 2. 
As shown at stations A, B, C and D all of this 

equipment is located at each of these stations and 
all function in a similar manner. Both the re 
ceiving channel 206 and the transmitting channel 
205 are connected to the control Selecting equip 
ment at each of these stations. 

Stations H, I and J are similar to stations A, 
B, C and D except that they are connected to 
the party line 202 extending to the central sta 
tion. The party line 202 in addition to extend 
ing to stations H, I and J extends to Station G 
at which the selector controlling and Switching 
apparatus 22 is located. This selecting equip 
ment is connected to both the transmitting chan 
nel and the receiving channel of party line 202 
extending to the central switching station. In 
this case, however, no receiving or transmitting 
apparatus is located at station G. The trans 
mitting and receiving apparatus are stations E 
and F which are located near to station G. Sta 
tions E and F are connected to and controlled by 
the control selector 22 at Station G. The re 
ceiving teletypewriter at each of these stations 
is connected by means of a receiving telegraph 
loop to the control Selector 2 f2. The keyboard 
perforator and tape-controlled transmitters are 
likewise connected to this control selector over a 
transmitting loop and the operation of the tape 
controlled transmitter is controlled from the con 
trol selector over an additional circuit extending 
from each of these stations E and F to the con 
trol equipment at station G. 

In this case the control equipment 22 at 
station G is arranged to selectively connect the 
receiving apparatus at either or both station E or 
F to the receiving channel of party line 202 and 
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8 
to selectively connect the transmitting apparatus 
at either of these stations to the transmitting 
channel of the party line 202. 

Similarly stations K, L and M are connected 
to the party line 203. In this case as in the case 
of stations E and F only one control Selector is 
employed for these three stations since they are 
located relatively near to each other. In this 
case, however, the control equipment 23 is lo 
cated at station K instead of at a separate and 
independent station. This control equipment 
works similar to 22 iii that it Selectively con 
nects the receiving teletypewriter at one or more 
of these stations to the receiving channel of the 
party line 283 and the transmitting apparatus at 
any one of these stations to the transmitting 
channel of the party line 203. The stations N and 
O connected to party line 204 are quite similar to 
the stations K, L and M connected to party line 
23 except in this case only two stations are coli 
nected to this party line. Consequently the con 
tro: selector and Switching equipment need only 
control the receiving and transmitting apparatus 
at these two stations. 
Turning now to the equipment shown at the 

central station in Fig. 3, the receiving channels 
of each of the party lines 20 , 202, 203 and 235 
are connected to the switching apparatus con 
prising the Switching relays Within the box 30. 
The transmitting channel of the party lines 20 
and 202 are connected to receiving teletypewriters 
382 and 33 and the receiving reperforators 304 
and 365 respectively. Transmitting channels of 
party lines 263 and 24 are connected to the re 
ceiving reperforators 305 and 307 respectively. 
In this case no receiving teletypewriter is pro 
vided. It is assumed that a substantial portion 
of the messages originating on party lines 20 
and 292 is intended for the central switching 
station shown in Fig. 3. Consequently an in 
dividual receiving teletypewriter is provided for 
each of these lines at this station and is arranged 
to receive all of the messages originating on these 
lines intended for the central switching station. 
By providing these receiving teletypewriters in 
dividual to these ines a considerable saving in 
time may be effected since these nessages need 
not be delayed while another machine or line is 
buSy and the tape-controlled retransmitter is 
Waiting for an idle line or receiving printer. In the 
case of lines 203 and 24 it is assumed that only 
a Small percentage of the messages originating 
on these lines is intended for the central station 
shown in Fig. 3. Consequently the expense of a 
receiving teletypewriter individual to these lines 
is not justified. In this case the receiving tele 
typewriter 308 is provided which may be con 
nected through the switching and relay equip 
ment 39, to the receiving channels of either of 
these party ines to record the messages for the 
central Station originating on these lines. 
The signais arriving over the transmitting 

channels of the party lines 2 and 222 which are 
intended for other outlying stations and all of the 
signals arriving ovel the transmitting channels of 
party lines 253 and 204 actuate to the respective 
reperforators 354, 335, 306 and 307 which cause 
Corresponding perforations to be produced in the 
respective tapes 308,333, 3G and 3 ff. From the 
reperforators these tapes pass through respec 
tive transmitter-distributors 32 through 35. 
These transmitters in combination with their 

respective tapes are arranged to control selecting 
relays indicated within the boxes 36 through 39. 
These Selecting relays in turn control the switch 



2,495,682. 
9 

ing relays within the box 30 and cause any of 
these transmitting distributors to be connected 
to the receiving channels of the party lines 20, 
202, 203 and 204. In addition to this equipment 
two keyboard perforators 320 and 32? are pro 
vided at the central station to enable the central 
station to transmit message signals over any of 
the receiving channels to any of the outlying 
subscribers' stations. The tape from these key 
board perforators passes through the respective 
transmitting distributors 325 and 326 and con 
trols selecting relays 32 and 328 similar to the 
transmitting distributors and selecting relays as 
Sociated with each of the party lines. In this 
manner the messages perforated in the tape by 
either of the keyboard perforators 320 and 32 
may be transmitted to any of the outlying sta 
tions. 
An automatic transmitter 322 and selecting re 

layS 323 are also provided at the central station 
to enable an operator at this station to start the 
tape transmitters at any of the outlying stations. 
A number of buttons or switches located Within 
the box 324 are associated with the selecting re 
lays 323. One of these buttons is provided for 
each of the outlying tape-controlled transmitters 
at the outlying stations. When the operator 
preSSes any one of these buttons the correspond 
ing transmitter at the outlying station is set into 
Operation. - 

ASSume that the operator at the central sta 
tion presses a button for starting the tape-con 
trolled transmitter at station A. If messages are 
at that time being transmitted over the receiving 
channel of the party line 20 to which station 
A is connected the automatic transmitter 322 and 
Selecting relays 323 stop the transmitting dis 
tributor at the central station which is trans 
mitting these impulses after the transmission of 
the code combination in the progress of trans 
mission at the time the key was operated. The 
automatic transmitter 322 and selecting relays 
323 then transmit signals over the receiving 
channel of the party line 20 to the control 
Selecting equipment and each of the stations 
A, B, C and D connected to party line 20i for 
Selectively initiating an outlying station into 
transmission. The selecting equipment at each 
of these stations responds to each of these switch 
ing impulses but the selecting equipment 20 at 
station A is the only one which causes its re 
Spective transmitting apparatus including the 
keyboard perforator-207 and the tape-controlled 
transmitter 298 to be connected to the transmit 
ting channel. After this the automatic trans 
mitter 322 and selecting relays 323 at the central 
Station are disconnected from the receiving 
channel of party line 20 this causes the same 
transmitter which was previously transmitting 
Over this party line to resume operation and 
transmit the remainder of the message, the 
transmission of which was interrupted. 
ASSume, for example, that when the operator 

operated this key the receiving apparatus at sta 
tion C Was receiving message signals being trans 
mitted from the transmitter, distributor 34 at 
the central station. When the automatic trans 
mitter 322 transmits the first switching informa 
tion over the receiving channel of line 20 the 
Selecting, equipment at station C will at once 
function to disconnect the receiving equipment 
at this station and maintain this receiving equip 
ment in a non-operative condition during the 
reception of the remainder of the switching in 

10. 

5 

20. 

25 

30 

35 

40 

45 

50 

55 

60 

65 

O 

O 
formation transmitted over the receiving chan 
nel of the party line. If the receiving equipment 
at any of the other stations is also connected 
to the receiving channel at this time it will be 

'. Similarly disconnected and maintained in a non 
operative condition during the reception of the 
remainder of the Switching information. At the 
termination of the switching impulses the selec 
tor at each of these stations will reconnect the 
receiving apparatus which had previously been 
connected to the line to the receiving channel 
thus restoring the circuit to its previous condi 
tion. For example, assume that the receiving 
apparatus at station C was connected to the re 
ceiving channel of this line before the operator 
operated the key, upon the termination of the 
Switching impulses this receiving equipment will 
be automatically reconnected to the receiving 
channel of the line 20 before the tape-controlled 
transmitter-distributor 3:4 is restarted thus in 
Suring that none of the characters of the message. 
are mutilated or dropped and that no additional 
characters are added to the message. 

It should be noted that during the time the 
automatic transmitter 322 is transmitting 
SWitching impulses the Switching relays which 
connected the transmitting distributor 3 4 to 
the receiving channel of party line 28 have not 
been disturbed. Consequently at the termina 
tion of the Switching impulses none of these re 
ceiving relays need be reoperated. 

It is also to be noted that none of the trans 
mitting apparatus at any of the outlying sta 
tions is connected to the transmitting channel 
unless the central office operator operates one of 
the control keys at the central office. In this way 
the accidental operation of any of the transmit 
ting apparatus of any of the other stations is pre 
vented from interfering with the message being 
transmitted over the party line. 
Arrangements are also provided between each 

of the reperforators 304 and the transmitting dis-, 
tributor 32 and reperforator 305 and transmit 
ting distributor 3 f3, reperforator 306 and trans 
mitting distributor 34 and reperforator 307 and 
transmitting distributor 35 for automatically 
perforating and advancing tape through the 
reperforator upon the completion of any message 
when the supply of tape between the reperfora 
tor and transmitting distributor is reduced to a 
predetermined minimum provided no additional 
signals have been received and perforated in 
the tape. The reperforator is arranged to per 
forate a series of letters signals, i. e., a signal 
combination in which all the impulses are mark 
ing in the tape. These signals are represented 
by perforations in all of the positions through 
5 in the tape. After sufficient tape has been 
advanced through the reperforating equipment 
to insure that the end of the preceding message 
has been or may be transmitted by the tape 
controlled transmitting distributor 32, for ex 
ample, the equipment is arranged to light a lamp 
before an operator whereupon the operator Will 
operate a key or button to stop the automatic 
perforations of the tape. The tape-controlled 
transmitter, however, will continue to advance 
the tape through it without transmitting these 
additional perforations until the Supply of tape. 
between it and the reperforator is again reduced 
to a predetermined minimum at Which time the 
tape-controlled transmitter stops. 
As pointed out above the transmitting and re 

ceiving channels on the party lines extending 
is from the central office to the outlying subscribers' 
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stations may include any type of telegraph chan 
nel or any combinations of different telegraph 
channels together with suitable repeating equip 
ment including regenerative repeaters such as 
is usually employed for transmitting telegraph 
signaling impulses over and between the respec 
tive types of telegraph channels. 
The detailed operation of a specific embodi 

ment of this invention may be more fully under 
stood by reference to Figs. 5 through 20, inclu 
sive, of the drawing when arranged as shown in 
Fig. 4. 

Normal condition of the system. 
First assume that the system has been fully 

installed and tested but that power has been 
removed from the system both at the central 
station and at each of the subscribers' stations. 
Assume further that when the System is put 

into operation power is applied to the system 
at the central exchange and also at the Sub 
scribers’ stations. Furthermore, assume that the 
power supply is connected to the driving motors 
for the permutation selecting and switching ap 
paratus at the subscribers’ stations. The power 
will also be connected to the motors driving the 
keyboard perforator, the tape transmitter and 
also the receiving teletypewriter at each of the 
Subscribers' Stations. The moto's for the key 
board perforator and keyboard transmitter and 
also for the receiving teletypewriter and the 
permutation controlled selector have not been 
shown. It is to be understood, however, that 
a motor or motors are provided for driving this 
equipment as is well understood in the telegraph 
art and that the motor or motors are connected 
to a source of power and are continuously op 
erating when the system is energized. 
The driving motors for the receiver teletype 

writers and reperforators at the central Station 
have not been shown. These devices are pro 
vided with driving motors as is well understood 
in the telegraph art and that these motors are 
connected to a source of power and that they 
are continuously rotating. In addition, the mo 
tors driving the tape-controlled transmitters at 
the central Station are also connected to a source 
of power and are tending to drive the tape-con 
trolled transmitters. 
When power is applied to the System at the 

central office relay fo2 operates in a circuit 
from battery through the break contacts of re 
lay fe06, the winding of relay f O2 to ground 
through the left-hand break contacts of relay 
005. Relay 02f in operating completes a lock 

ing circuit for maintaining itself operated from 
battery through break contacts of relay f O06, 
Winding of relay 02 to ground through right 
hand operated contacts of relay 02. 

If there is a minimum supply of tape 00 
between the reperforator 002 and the tape 
controlled transmitter or retransmitter Of so 
that the contacts 02 are open when power is 
applied to the system at the central station, re 
lay f : 03 will not operate. Consequently, a cir 
cuit is completed for the operation of relay 003 
from ground through the left-hand break con 
tacts of relay 03, the winding of relay 003, 
the right-hand break contacts of relay 094, the 
left-hand operated contacts of relay 02 f to bat 
tery through the left-hand break contacts of re 
lay 006. The operation of relay 003 completes 
a locking circuit from ground through its right 
hand operated contacts and winding, the right 
hand break contacts of relay foo4 to battery 
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through the left-hand operated contacts of re 
lay 02 and break contacts of relay 006. The 
operation of relay 003 also completes an obvi 
ous circuit for the operation of relay 007 and 
the tape feed-out magnet 008. 
The operation of the tape feed-out magnet 

f008 causes the reperforator 002 to operate and 
perforate an additional supply of tape with holes 
perforated in all of the positions 1 to 5, inclu 
Sive. 
The manner in which the tape feed-out mag 

net 1008 causes the tape reperforator 002 to 
perforate tape may be more fully understood by 
reference to Fig. 21. Here magnet 208 corre 
sponds to the tape feed-out magnet 008 of the 
reperforator 002 and the perforator magnet 26 
corresponds to the perforator magnet to 6 of the 
perforator 002. 
When the magnet 208 is operated, it attracts 

its armature 263 and causes the tape feed-out 
lever 25 to be depressed or moved downward, 
as shown in Fig. 23. When the tape feed-out 
lever 25 is moved downward, the bevelled por 
tion 252 of the lower end of this lever engageS 
member 2 53 and causes it to rotate in a counter 
clockwise direction, as viewed in Fig. 21. This, in 
turn, causes member 254 to rotate in a clock 
Wise direction and disengage the bell crank mem. 
ber 255, permitting this member to rotate in a 
counter-clockwise direction. The rotation of 
member 255 in a counter-clockwise direction 
releases the stop arm 266 of the cam barrel 
264 and permits it to rotate. 
At this time the receiving magnet fel 6 of the 

reperforator 002 will be held in its marking 
position. Since the receiving magnet 2: 6 of 
Fig. 21 corresponds to receiving magnet O 6 of 
the reperforator f002, receiving magnet 2 6 will 
also be maintained in its marking position dur 
ing the rotation of the cam barrel 264. As the 
cam barrel 264 rotates, it operates the five levers 
256 by means of cams to 5 (see Figs. 21 and 
22) and causes the armature extension 25 to 
engage the sword levers 265 and move them to 
the position shown. It is to be understood that 
there are five levers likeleyer 256 and five SWOrd 
levers like 265 which are operated in Succession 
by the projections to 5 on the cam barrel 2 64. 
Each one of these sword levers will be moved to 
the position corresponding to the position of lever 
265 which corresponds to the reception of a 
marking impulse by the receiving magnet 2. f6 
at this time. All five of the Sword levers 265 
will be positioned in their clockwise positions 
as viewed in Fig. 21 and will cause their corre 
sponding T levers 258 to be operated in a 
counter-clockwise direction. These T levers, in 
turn, cause the connecting links or levers 259 
to be rotated in a clockwise direction. The bars 
260 are connected to these connecting links 259 
and are caused to move to their right-hand posi 
tions. This causes the projections 2 6f on the 
ends of these levers to register with the punch 
pins 2 62. After these levers 2 f60 have been 
positioned, member 267 is caused to move up 
ward and engage the punch pins 262 and cause 
them to perforate holes in the tape. 
These reperforators at the central office are also 

all provided with a special set of contacts which 
are actuated in accordance with the signals re 
ceived and the holes perforated in the tape. The 
manner in which the contacts are actuated by 
the reperforator is clearly shown in Figs. 21, 23 
and 24. Each of the members 259 or each of 
the members 260 has connected to it an exten 
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Sion or a separate member 276. These members 
276 are provided with a raised portion 27 and 
a contact actuating portion 2 78. The contact 
actuating portion rests upon or over an insulated 
portion of the contact springs in such a manner 
as to operate the contacts when this extension 
or member 276 is operated to its right-hand po 
sition. The locking bail 25 which locks men 
bers 2,59 is also provided with an extension 2 9 
having a contact operating portion 28 which 
cooperates with contacts 28 and operates these 
contacts every time the locking bail 2 75 is op 
erated. This locking bail operates once during 
every code combination and locks all the mem 
bers 259 during the punching of the character 
that has just been selected. During this punch 
ing cycle the first four impulses of the next com 
bination are received and set upon the swords 
under spring tension. At the end of the recep 
tion of the fourth pulse the locking bail raises 
and releases the members 259. The first four 
immediately assume the positions that the in 
coming Selection has indicated and the fifth pulse 
is then selected with the mechanism unlocked. 
The No. 5 member 259 tends, due to the pres 
sure of bail 225, to move to the spacing posi 
tion if during the last selection it had been mark 
ing and if the first four impulses are spacing. 
If the present selection intends to keep the fifth 
in the marking position a false selection may be 
recorded due to this action of bail 225 and the 
Selector mechanism. A detent 25 is provided 
on the fifth member to make the action of the 
selecting mechanism more positive and prevent 
this improper operation of bail 225. During the 
operation of the locking bail 275 the common 
contacts 28 are operated. The extension 279 
is provided with a bail 282 which cooperates with 
the raised portion 27 of the contact actuating 
members 276. When the members 259 are po 
sitioned in their marking positions they move 
the contact actuating members 26 to their right 
hand position. They also move members 260 to 
their right-hand position where extensions 26 
will engage the punched pins 262 when member 
267 is raised to perforate the tape. When mem 
bers 259 move the contact actuating member 
2d 6 to their marking position the raised portion 
277 will cooperate with the bail 282, when the 
locking member 275 moves downward and locks 
the members 259. When the locking member 
25 moves downward, bail 282 also moves down 
ward and engages the raised portion 277 of those 
members 276 which have been moved to their 
marking positions and causes these members to 
actuate their associated contacts. Thus if a code 
combination comprises marking first, third, fifth 
impulses, the first, third and fifth members, mem 
bel's 259 will be moved to their marking posi 
tions. This will in turn move the first, third and 
fifth members 260 to their marking positions so 
that a hole will be perforated in the tape in the 
first, third and fifth positions. In addition the 
first, third and fifth members 276 will also be 
moved to their marking positions so that the first, 
third and fifth contacts will be momentarily op 
erated at this time. Common contacts 28 will 
also close momentarily at this time. These con 
tacts are shown within the box (02 of the reper 
forator at the central station and serve to con 
trol certain relay circuits as will be described 
hereinafter. 
The operation of the contacts to 5 and the 

common contact 09 completes a circuit for the 
operation of relay 005 from battery through the 
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4. 
left-hand winding of relay OO5 operated contacts. 
through 4, common contacts 99, right-hand 

break contacts of relays 05 and 0.3, break 
contacts 020 to ground through unoperated No. 
6 contacts of the reperforator. Relay OG5 in 
operating completes a locking circuit for main 
taining itself operated from battery through its 
right-handwinding and right-hand operated con 
tacts of relay 005, right-hand break contacts of 
relay 3, normally closed contacts 020 to 
ground through the unoperated No. 6 contacts 
of reperforator 002. The operation of relay 0.05 
interrupts the operating circuit of relay 02. 
Relay 02, however, is maintained operated by 
current flowing through its locking circuit as de 
scribed above. 

All the details of this reperforating mechanism 
have not been shown in Figs. 21, 22, 23 and 24. 
It is to be understood, however, that it is similar 
to well-known reperforating mechanisms and op 
erates in a manner similar to the manner of op 
eration of these well-known reperforator mech 
anisms. The details of these mechanisms and 
their manner of operation are described more 

5 fully in U. S. Patents 2,005,748, granted June 25, 
1935, to Larson and 2,042,788, granted June 2, 
1936, to Krum, which patents are hereby made a 
part of this application as if fully included here 
in. Only sufficient details of these Well-known 
mechanisms have been shown in this application 
to show the manner in which they are modified to 
cooperate with the other elements of the present 
invention. 
As long as the lever 2 5 is maintained de 

pressed by the operation of magnet 208, its end 
252 will hold member 253 rotated and this, in 
turn, holds member 254 rotated so that it does 
not engage the beli crank 255. Consequently, 
the cam barrel 264 continues to rotate and for 
each rotation causes five holes to be perforated 
in the tape in the positions 1 through 5, inclusive. 
When the relay 0.03 completed the operating 

circuit of relay 007, this relay started to oper 
ate. Relay 007, however, is a slow-operating 
relay and requires approximately fifteen Sec 
onds, in the preferred embodiment of this inven 
tion, to operate. At the end of this interval of 
approximately fifteen seconds, relay 00 op 
erates and completes an obvious circuit for light 
ing the tape feed-out lamps 009 which are lo 
cated before an operator. The operator, upon 
observing that these lamps are lighted, will mo 
mentarily operate stop key of 0 which com 
pletes a circuit for the operation of relay 004 
from ground through the contacts of stop key 
00, the winding of relay 094 to battery through 

the left-hand operated contacts of relay 02 
and break contact of relay (06. Relay 04, in 
operating, completes a locking circuit from 
ground through its left-hand operated contacts, 
winding of relay 904 to battery through the 
left-hand operated contacts of relay 02 and 
break contact of relay f (06. Relay (04, in op 
erating, interrupts the locking circuit of relay 
C83, thus permitting this relay to release. The 

release of relay 03 interrupts the operating 
circuit of the tape feed-out magnet 008 which, 
in turn, allows the tape feed-out lever to be re 
stored to its normal position. So that the reper 
forating mechanism will stop at the end of its 
cycle of operation then in progress. The re 
lease of relay foo3 also interrupts the operat 
ing circuit of relay 007 which releases and, in 
turn, extinguishes the tape feed-out lamp 009. 
When the reperforator 002 perforates tape, 
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as described above, this additionai Supply of tape 
between the reperforator 0.92 and the tape-con 
trolled transmitter ff ) is sufficient to cause 
tape-controlled contacts 02 to close and Corn 
plete an obvious circuit for the operation of relay 

03. The operation of relay 93 completes a 
circuit for the operation of the start magnet 
iO4 from ground through the closed Switch 95, 
winding of the start magnet (4, right-hand op 
erated contacts of relay f O3, lower outer op 
erated contacts of relay if , which is operated 
through an obvious circuit through the right 
hand break contacts of relays 209, 2ie, 2 
and 22, to battery through the left-hand break 
contacts of relays 06, iO, 08, 99 and 
ff O. The operation of the start magnet 04 
of the tape-controlled transmitter will re 
lease the brush arm if 2 and permit it to ro 
tate. This causes the fingers associated with 
contacts (5 to rise to feel the holes in the per's 
forated tape and cause the respective contacts to 
close when a perforationa passes over the respec 
tive fingerS. 
At this time there will usually be perforations 

over at least two of the fingers controlling Con 
tacts to 5 so that at least two of these con 
tacts will be closed. This will, in turn, con 
plete a circuit for the operation of two of the 
relays 06 to 9 from battery through the 
upper winding of relay 3, the left-hand wind 
ings of at least two relays 96 to , the upper 
operated contacts of relay , operated tape 
controlled contacts to 5 to ground through the 
lower inner operated contacts of relay liff, 

Relay 3 is a marginal relay and is arranged 
So that its armature will operate to its left-hand 
position when more than one of the relays 6 
to 0 operate. The current flowing through 
the lower winding of relay 3 in an obvious cir 
cuit tends to operate the arnature of this relay 
to its right-hand position. The current flow 
ing through the upper winding of this relay tends 
to operate its armature to its left-hand position. 
When a circuit is completed through the left 

hand windings of more than one of the relayS 
96 to 0, the current fiowing through the 

upper winding of relay 3 is of a sufficient mag 
nitude to overcome the effect of the current flow 
ing through the lower winding of this relay and 
causes its armature to move to its left-hand po 
sition. 

It sihould be noted that an additional resist 
ance 22 is connected in parallel with the 
winding of relay 0. This additional resist 
ance is provided in the Switching equipment aSSo 
ciated with transmitting distributor 0 to cause 
relay 3 to operate even though only relay 

0 operates. This is because the circuit ar 
rangeinent Shown in Fig. 11 is arranged to re 
Spond to only four Switching code combinations 
instead of five. In case it is desired to arrange 
the circuit so that it will respond to all five of 
the Switching combinations it will be arranged 
as the circuit shown in Fig. 15. In case it is de 
Sired to arrange the circuit to respond to less 
than four Switching combinations a relay and re 
Sistance, similar to relay () and resistance 

22, are substituted for each of the relays 06 
through io9 whose corresponding selecting code 
combinations it is desired to eliminate. - 
When the armature of relay 3 operates to its 

left-hand position, it completes an obvious cir. 
cuit for the operation of relay 4. The op 
eration of relay 4 interrupts the locking circuit 
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of any of the relays 03 through 9 which 
may be operated at this time. 
Then, as the brush arm 2 completes the ro 

tation of one revolution, the tape-controlled 
contacts are opened, thus permitting relays 66 
to 9 to release. This, in turn, cauSeS relay 

3 to be operated to its right-hand position 
when it interrupts the circuit of the Winding of 
relay 4. Relay f4, however, is slow in re 
leasing so as to provide Sufficient time to in 
Sure that, relays 06 to 0 have all released 
before relay 4 releases and prepares a lock 
ing circuit for these relays. When relays f l (6 to 

all release, the circuit is again completed 
for the operation of the Start magnet 04, as 
described above. 
In case none of the contacts to 5 closes during 

the revolution of brush arm f2, the relays re 
main in the position described above and main 
tain the start magnet 4 operated, thus per 
mitting the brush arm 2 to make another 
revolution in the same manner as if perforations 
in the tape had caused two or more of the tape 
controlled contacts to 5 to close. 
The above-described operation of the tape 

controlled transmitter 0 and its associated 
relays is thus repeated until there is One, and 
only one, perforation in the tape over the pins or 
fingers controlling the tape-controlling contacts 

to 5, or until the Supply of tape 99 between 
the reperforator 002 and the tape-controlled 
transmitter 0 is reduced sufficiently to cause 
contacts 92 to open. 

In case contacts 92 open, they interrupt the 
operating circuit of relay fo3 which, in turn, 
releases and interrupts the operating circuit of 
the start magnet 04. At the end of the cycle 
of operation of the tape-controlled transmitter 

then in progreSS, this transmitter will come 
to rest. The release of relay 03 at this time 
does not cause the reoperation of relay 003 be 
cause its operating circuit is now interrupted at 
the right-hand operated contacts of relay 004. 
The circuits of the reperforator 002 and re 

transmitter 0 remain in this condition until 
Some messages are received, as Will be explained 
hereinafter. 

If there is a sufficient Supply of tape 00 be 
tween the reperforator 002 and the tape-con 
trolled retransmitter if 0 when the power is ap 
plied to the equipment at the central office, the 
tape-controlled contacts 92 will be closed and 
complete an obvious circuit for the operation of 
relay 03. The operation of relay f : 93 will cause 
the operation of the tape-controlled transmitter 

0, as described above, until the supply of tape 
is Sufficiently reduced to cause contacts f O2 to 
open. Thereafter the circuit will operate as de 
Scribed above when power is applied to the 
System when the contacts 02 are opened. 
The reperforators and tape-controlled trans 

mitters associated with the lines 202, 203, and 204 
Operate in the same manner as the perforator 

D2 and transmitter-distributor Of associated 
with the party line 20 f. The transmitter 
distributor 9 operates in a similar manner to 
the transmitter Of, as described above, until the 
Supply of tape between the keyboard perforator 

(3 and the transmitter-distributor 70 be 
comes reduced to such a value that the con 
tacts 02 open at which time this transmitter 
comes to rest. It remains at rest until additional 
tape is perforated by the operation of the key 
board perforator 703. 
When power is applied to equipment at the 
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central exchange, a circuit is completed for the 
operation of relay 926 from battery. 93 through 
closed contacts 94, winding of relay 926 to 
ground through the left-hand inner break con 
tacts of relay 907. A circuit is also completed 
for the operation of relay 1928 from battery 93, 
closed contacts 94, right-hand inner break con 
tacts of relay 926 to ground through the left 
hand break contacts and winding of Irelay 928. 
The operation of relay 926 completes a locking 
circuit for maintaining itself operated from 
ground through its left-hand operated contacts 
and winding to battery 93 through contacts 
9 A. 
The operation of relay 926 interrupts both 

the operating and locking circuits of relay 1928, 
thus causing this relay to immediately release if 
it operates before relay 1926 operates. There 
after the relays of the automatic transmitter 
shown in Fig. 19 remain in the position shown 
until the operation of this circuit is initiated by 
the operation as described hereinafter. 

Subscriber perforates messages in tape 
In addition to starting the motors and applying 

power to the other equipment at their respective 
stations, the subscribers will perforate tape in 
accordance with the messages to be transmitted. 
Preceding the perforations in the tape in repre 
Senting messages to be transmitted, the sub 
Scribers Will perforate the tape in accordance 
with certain Switching information depending 
upon the station to which he desires to transmit 
the message. 

Generally, the subscriber will first perforate 
two letters signals in the tape, then a blank signal 
and then a signal combination having a single 
marking impulse. The subscriber will then per 
forate a figures combination in the tape after 
Which he will perforate at least one combina 
tion depending upon the station to which the 
message is to be transmitted, followed by a letters 
signal. The function of the signal combination 
having a Single marking impulse is to select the 
line extending from the central office over which 
the subsequent message will be transmitted and 
the “one combination depending upon the station 
to which the message is to be transmitted' func 
tions to determine the station upon said line 
which is to record the message. Each or any of 
these signals in the series may be repeated one 
or more times in order to insure that the system 
and apparatus will receive and respond to the 
Switching signals. The subscriber will then per 
forate the tape in accordance with the message 
to be transmitted. At the end of the message the 
Subscriber will perforate several signal combina 
tions to disconnect the distant station. If the 
Subscriber has a message for another station, he 
will then similarly perforate some additional 
tape, with the exception that only a single letters 
signal need be placed between the disconnect 
signal and the blank signal at the beginning of 
the next message. After the subscriber has per 
forated tape in accordance with all the messages 
to be transmitted at any given time, the sub 
Scriber will perforate a blank combination in the 
tape, followed by a K. This is then followed by 
a Special perforation in the tape, the K and the 
special perforation repeated. The purpose of 
these various combinations perforated in the 
tape will be described hereinafter. 
The subscriber will perforate the tape by 

means of a keyboard perforator, such as shown 
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shown in Figs. 5 and 6 and the upper part of 
Fig. 7 is all located at the subscriber's station A. 
This equipment is shown in some detail in Order 
that the modifications of this apparatus in ac 
cordance With this invention may be fully under 
stood. It is to be understood that similar equip 
ment is located at each of the other outlying 
or subscribers' stations. It has not, however, 
been shown in the same detail as the showing 
of station A. The boxes indicated at the other 
stations comprise the apparatus similar to the 
apparatus shown in FigS. 5, 6, and the upper part 
of Fig. 7. 

For a more detailed description of the perfo 
rating and transmitting equipment at the sub 
Scribers' Stations, reference is made to the foll 
lowing patents, the disclosures of which are 
hereby made a part of this specification as if 
fully included herein: 1,965,572, Burcky et al., 
July 10, 1934; 1,965,602, Lake, July 10, 1934; 
and 1,969,891, Lake et al., August 14, 1934. 

Briefly, the subscriber perforates the tape by 
operating keys similar to key 60 of a keyboard 
Similar to a typewriter or teletypewriter key 
board. A number of pairs of bars pass beneath 
all of the keys of the keyboard and have notches 
cut in their top edge which cooperate with these 
keys So that when any key is depressed it causes 
one or the other bar of each pair of bars to be 
depressed. For example, when key 60 l is de 
pressed it causes bar 603 to be depressed and 
permits bar 604 to rise. This causes the T lever 
605 to position corresponding longitudinal bar 
606 either to its right-hand or left-hand posi 
tion. Under the assumed conditions, it causes 
it to be positioned to its left-hand position. This 
causes the punch member 607 to be operated to 
its left-hand position under the punch pin 608 
through the linkage comprising levers 609 and 
60. The depression of the key 60 causes the 
punch magnet 6ff to be operated after all of 
the members 607 have been positioned, as will 
be described hereinafter. The operation of the 
punch magnet 6 causes armature extension 62 
to be moved upward. Under the assumed con 
ditions with only member 607 positioned to the left 
So that it will engage the punch pin 608, a hole will 
be perforated or punched in the tape 50 in the 
position corresponding to that of the punch pin 
608 which is position No. 5. When the key 60 
is depressed, each one of the sets of longitudinal 
bars passing underneath all of the keys is posi 
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tively positioned so that each of the punch bars 
607, associated with each pair of these longitudi 
nal bars, is positively positioned either to the 
right or to the left. The number of punch bars 
and the number of longitudinal bars underneath 
the keys is dependent upon the number of ele 
ments of the code. Generally, a five-unit code 
is employed and, consequently, there will be five 
punch bars similar to 607. This will require five 
pairs of bars similar to 693 and 604. In addi 
tion, Several extra bars are provided for con 
trolling other parts of the perforator. In ac 
cordance with the present invention, an extra 
pair of bars is provided to control an extra or 
sixth punch bar 64. This extra bar is posi 
tioned to its left-hand position by the opera 
tion of a special key 65 and serves to control 
the equipment at the subscriber's station, as will 
be described hereinafter. The operation of all 
of the other keys of the keyboard positions this 
additional punch bar to its right-hand position 
So that no perforations will be punched in the 

in schematic form in Fig. 6. The equipment 75 sixth position of the tape except when the special 
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key 65 is operated. The special key 615 is ar 
ranged so that it will position all of the other 
punch bars to their right-hand position when 
this key is operated. Consequently, when a sixth 
hole is perforated in the tape, no other holes 
will be punched in any of the other positions, 
except, of course, the feed hole. 

In order to perforate the tape, the Subscriber. 
will operate the switching lever 66 to its lower 
most position. With lever 66 operated to its 
lowermost position, contacts 6 are opened 
while the remaining contacts controlled by this 
lever are closed. When lever 616 is operated to 
this lowest position it causes member 623 to be 
depressed so that this member will no longer 
engage lever 624 each time a key 60 is de 
pressed. Consequently, latch 625 will not be re 
leased and the transmitting cam shaft 633 will 
remain at rest. The cam pulsing contactS 620 
will, therefore, also remain opened and unoper 
atting at this time. 

In order to operate the perforate magnet 6 
at this time, the universal contacts 628 operate 
every time any key 69, including key 65, is de 
pressed. The universal contacts 628 complete a 
circuit from battery through the closed con 
tacts 528, closed contact 629 to ground through 
the winding of perforating magnet 6 thus caus 
ing this magnet to operate and perforate the 
tape in accordance with the Setting of members 
-687 which in turn are controlled by the particu 
lar key 60 depressed, as described above. The 
operation of the various keys also causes the op 
eration of counting contacts 630. These count 
ing contacts operate once for each operation of 
each of the keys 68 with the exception of certain 
of the keys which control certain functions of the 
teletypewriter equipment such as letters, figures, 
line feed, carriage return, etc. 

Every time one of the keys & G is depressed, 
except the function keys referred to above, a cir 
cuit is completed for operating counting magnet 
G63 from battery through the universal contact 
628, switch contacts 629 and 632, the counting 
contacts 630 to ground through the Winding of 
the counting magnet S60. 
Thus the counter magnet counts the number of 

the characters perforated in the tape and indi 
cates when sufficient characters have been perfo 
rated in the tape to fill a printed line On a page 
printing teletypewriter. The subscriber in op 
erating the keyboard to perforate the tape will 
constantly observe this counter and transmit car 
riage return and line feed signals at the proper 
time. When the subscriber operates the carriage 
return key it causes contacts 63 f to be closed in 
stead of contact 630. Upon the closure of contact 
63 the circuit is completed for the operation of 
the release magnet 66 of the counter from bat 
tery through the operated contact 628, which 
also operated at this time, SWitch contacts 629 
and 632, contacts 63d to ground through the 
winding of the release magnet 66t. The opera 
tion of the release magnet 66 restores the counter 
to its original position so that it will be in con 
dition to count the characters of the next line. 

It is noted that since the transmitting shaft 
633 is held at rest it will not transmit any signals 
over the transmitting channel 25 of party line 
20 at this time. It should be further noted that 
unless certain of the relayS shown in Fig. 7 are 
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operated as described hereinafter, the operation 
of these contacts at this time will be ineffective to 
transmit over the transmitting channel or to in 75 

20 
terfere with the transmission taking place over 
this channel. 

All the details of this perforating mechanism 
have not been shown because their nature and 
manner of operation are Well known in the prior 
art. For a more complete description of typical 
keyboard perforating mechanism reference may 
be had to the above-identified patents: 1,965,572, 
granted to Burcky et al., July 10, 1934; 1965,602, 
Lake, July 10, 1934; and 1969,891, Lake et al. 
August 14, 1934. 
A keyboard transmitter is also provided in com 

bination with this keyboard perforator Similar 
to keyboard transmitters described in the fore 
going patents. A switching arrangement is pro 
vided comprising lever 646 for controlling the 
keyboard perforating equipment and also key 
board transmitting equipment. When the lever 
6f 6 is in its uppermost position, transmission is 
entirely from the keyboard and no tape is per 

tion, signals are transmitted from the keyboard 
transmitter and, in addition, tape is also per 
forated in accordance with the message trans 
mitted by the keyboard transmitter. Thus, when 
the key is in this position, the perforations in the 
tape record the signaling impulses transmitted 
over the line. When the key 6f 6 is operated to 
its lowermost position, the operations of keys of 
the keyboard merely serve to perforate tape. 
When key 66 is in its uppermost position, only 

contact 67 controlled by this key is closed and 
this contact merely serves to connect ground to 
the contacts 68 associated with the special key 
65. Consequently, the circuit of the perforat 
ing magnet 6 f is interrupted. Consequently, 
this magnet does not operate when keys of the 
keyboard perforator are operated so that no tape 
is perforated at this time. 
When key 66 is operated to its middle posi 

tion, contacts 67 and 69 are closed. This Sup 
plies battery to pulsing contacts 620. These con 
tacts are closed every time the can barrel 62 
of the keyboard transmitter makes a revolution. 

; Consequently, the circuit of the perforating mag 
net 6 is closed once during each revolution of 
the cans 633 of the keyboard transmitter. The 
circuit for so operating perforator magnet 6 
may be traced from ground, winding of the per 
forator magnet 6, pulse contacts 620 when 
they are closed to battery, through closed con 
tacts 69. 
When signaling impulses are transmitted from 

the keyboard, i. e., with lever 66 in either the 
is upper or the middle position and especially when 

lever 66 is in its middle position, it is essential 
for the Switch 520 of the tape transmitter to be 
Open. So that this transmitter will not operate and 
interfeire. With the transmission from the key 
board. With key 616 in either its upper posi 
tion or its middle position each time one of the 
keys of the keyboard, Such as key 60, is de 
pressed, the keyboard transmitting cam barrel 
62 is released for one revolution in the follow 
ing manner: Depression of a key, such as key 
60, causes bar 62 to be rotated about pivot 
634. This, in turn, causes the latch 625 of the 
clutch to be released through the linkage sys 
ten comprising members 622, 623 and 624. The 
longitudinal bars, such as 606, beneath the keys 
in addition to positioning the punch bars 607, also 
control latches 626 of the keyboard transmitter 
So that signals Will be transmitted in accordance 
with the keys depressed. It is to be understood, 
of course, that five bars, such as 606, control five 
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latch members 626 in accordance with the par 
ticular key of the keyboard depressed. 

It should be noted that the transmission cir 
cuit transmitted through the transmitting con 
tacts 627 is short-circuited by the left-hand outer 
break contacts of relay 70. Relay 70 is con 
trolled from the central exchange, as Will be 
described hereinafter. Consequently, the opera 
tion of the keyboard transmitter, except when re 
lay if G is operated, is unable to transmit any 
signals over the transmitting channel 205 of the 
party line 20 f. 
The application of power to the equipment at 

the subscriber's station merely permits the opera 
tion of the keyboard to perforate tape as described 
above but does not perform any other function 
until the transmitting apparatus to the Subscrib 
er's station is started from the central station. 
The subscriber, after perforating a tape in accord 
ance with the messages to be transmitted from 
this station, will insert the tape in the tape 
transmitter, as shown in Fig. 5. Here the tape 
5 is shown extending from the keyboard perfo 
rator, shown in Fig. 6, to the tape control trans 
mitter shown in Fig. 5. The operator will insert 
the tape in the tape control transmitter so that 
the first letters signal perforated in the tape, as 
described above, will be the first signal trans 
mitted by the transmitter distributor when it is 
started from the central station. 
In general, the subscriber's equipment at each 

of these stations operates as described above and 
each of the subscribers will normally perforate 
the tape in accordance with the messages to be 
transmitted from their stations so that a supply 
of perforated tape at each of the stations will 
usually be available for the transmission of 
messages when the tape transmitter is started 
from the central exchange. 

Central station. Operator starts subscriber's 
transmitter 

Assume now that the circuits at the sub 
Scribers' stations and central Station are as de 
scribed above and that an operator at the central 
Station Wishes to start the transmission from the 
subscriber's station A. Assume, further, that the 
subscriber has inserted a perforated tape in the 
tape transmitter, shown in Fig. 5, and that all of 
the motors of the equipment at the subscriber's 
station are energized and ready to be started from 
the central station. 
The operator at the central station will then 

operate key 200, shown in Fig. 20, which is the 
key the operator will always press when she 
wishes to start the tape controlled transmitter 
of subscriber's station A. The operation of key 
200 completes a circuit for the operation of re 
lays 904 and 2002 from battery through the 
upper winding of relay 904, contacts of key 200, 
left-hand winding of relay 2002 to ground through 
the right-hand right contacts of relay 907. The 
operation of relays f 904 and 2002 complete a cir 
cuit for locking themselves operated and for op 
erating relay 907 from battery through the lower 
winding of relay 904, lower operated contacts of 
relay 1904, the right-hand winding of relay 2002, 
the right-hand inner operated contacts of relay 
2002, the winding of relay 907 to ground through 
the break contacts of relay 98. Relay 907, in 
operating, interrupts the Operating circuit of all 
the relays 2002, 2003, 2004, 2005 and 99, 902, 
903, 904, 905 and 906 so that none of these 
relays can now be operated as long as relay 907 
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resistance 1909 from its right-hand winding ter 
minal to ground. This resistance provides an ad 
ditional locking path for relays 904 and 202 for 
maintaining these relays operated so long as relay 
907 is operated. Resistance 909 is of sufficiently 
high value, however, that relay 907 remains op 
erated in the circuit traced above. Relay 2002, in 
operating, extends the receiving channel of party 
line 20 to the automatic transmitter distributor 
Shown in Fig. 19. This transmission circuit may 
be traced from battery 7, connected to the re 
ceiving channel of party line 20, through the 
left-hand break contacts of relays 20, 205, 
60 f, 605, 80 and 805 and the left-hand outer 

operated contacts of relay 2002 to distributor ring 
90 of the automatic transmitter distributor, 

through brush 9 and segment 92 of this dis 
tributor to the left-hand inner operated contacts 
of relay 2002 to the other side of the receiving 
channel of party line 20. 
The operation of relay 907, as described above, 

completes a circuit from battery 93, through 
the cam-controlled contacts 94 which are closed 
at this time by cam 95 since the transmitter 
distributor is in its rest or stop position, the left 
hand outer operated contacts of relay 907, high 
resistance 96 to ground through the upper 
Winding of relay 9. Very little current flows 
through the upper winding of relay 917 at this 
time because condenser 98 is connected in par 
allel with this winding and the capacity of this 
condenser, the value of high resistance 9f 6 and 
the constants of the upper winding of relay 97 
are SO related that the current flowing through 
the upper winding of relay 97 remains insuf 
ficient to operate the armature of this relay to its 
left-hand position until the condenser 9 8 has 
received a predetermined charge. Normally, the 
current flowing through the lower winding of re 
lay 9 maintains relay 97 in its right-hand 
position. However, when the charge on condenser 
98 exceeds some critical value, current flowing 
through the upper winding of relay 97 will over 
power the current flowing through the lower 
Winding of this relay and cause it to be operated 
to its left-hand position. In the preferred em 
bodiment of this invention, it requires approxi 
mately one-third of a second for relay 917 to be 
operated to its left-hand position after relay 907 has Operated. 

... When the armature of relay 9 7 operates to 
its left-hand position, it completes a circuit for 
the Operation of the transmitter distributor start 
magnet 930 from ground through the armature 

5 and left-hand contacts of relay 97, the left 
hand break contacts of relay 919 to battery 
through the winding of start magnet 930. Start 
magnet 930 operates and withdraws the stop 
pawl 1926 from engagement with the stop cam 
(92, thus permitting the motor 922 to drive 
transmitting distributor shaft 923 through the 
friction clutch f 924 and gears 925. Shortly after 
the distributor shaft f 923 starts to rotate cam 
95 causes contacts 94 to open and to inter 
rupt the circuit through the winding of relay 926 
from battery 93, contacts 94 and winding of 
relay 926 to ground through the left-hand oper 
ated contacts of relay if 926. This permits relay 
f926 to release. When contacts 914 open they 
also interrupt the circuit through the upper wind 
ing of relay 97 and permit condenser 98 to 
discharge through the upper winding of this relay. 
During this discharge time relay 9 T is main 
tained in its left-hand position. It only requires 

is operated. Relay 907, in operating, connects 75 a short time for a condenser. 1918 to sufficiently 
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discharge to permit the armature of relay 19t to 
move to its right-hand position under the influ 
ence of the current flowing through its lower 
winding. 
As the transmitter distributor shaft 923 ro 

tates, it rotates brush arm 927 carrying brush 
9 of the distributor shaft of the transmitting 

distributor. After brush 9 passes off the dis 
tributor Segment 92, it transmits Spacing a 
condition or current over the receiving channel 
of the party line 20 for substantially the entire 
revolution until brush f 9 again makes contact 
with the distributor segment 9f2 at which time 
it transmits a markiing impulse over this chane 
nel. This comprises a “blank' code combination. 
By the time the distributor shaft 923, together 
with the brush aim 927, has made One revolu 
tion, the relay 9 will have released and, in 
turn, released the stop magnet 930 so that the 
distributor shaft 923 and brush arm 927 will be 
stopped. 
At each of the Subscribers' stations A, B, C and 

D connected to the party line 20, the armatures 
of the receiving relays 70, 80, 85 and 90 are 
operated to their spacing positions in response to 
these spacing impulses transmitted by the auto 
matic transmitter described above. The opera 
tion of these relays to their Spacing position in 
terrupts an obvious circuit through the respec 
tive selector magnets 702, 802,852 and 902. These 
Selector magnets are Somewhat similar to the 
printer magnets of teletypewriter mechanisms 
and control a selector mechanism which is es 
Sentially the same as the selector mechanism of 
a printing telegraph receiving instrument. How 
ever, instead of causing characters to be printed, 
these Selector mechanisms are arranged, for the 
purpose of controlling Switching operations, to Se 
lectively control and close certain contacts in re 
Sponse to reception of permutation code com 
binations and telegraph impulses. 
Each of these permutation code selectors lo 

cated at or near the subscribers' stations are pro 
vided with a number of contacts which are se 
lectively controlled by the permutation code se 
lector. All of the Selectors at or near all of the 
Subscribers' stations are provided with a contact 
which is controlled by a movable member which 
corresponds to a platen of a teletypewriter. 
When this platen member is operated to its fig 
ures or upper case position, it closes a contact 
controlled thereby and maintains this contact 
closed as long as this member remains in its fig 
ure position. When this member is returned by 
the selecting mechanism to its letters position or 
lower case, it will open this contact. All of these 
Selectors at all of the subscribers' stations are 
also provided with a contact hereinafter referred 
to as a "universal' contact which momentarily 
operates once for each code combination received 
by the Selecting mechanism. In the preferred 
embodiment of this invention this contact is pref 
erably operated by the locking member which 
locks each received selection on the permutation 
elements which are sometimes called code bars. 
However, this contact may be controlled by any 
member of the Selecting apparatus which oper 
ates Once for each code. combination received. 
For example, this contact may be controlled from 
a cam mounted on the Selection cam shaft or it 
may be controlled by a cam mounted on the func 
tion shaft or by the printing bail or any other 
Suitable element which operates once for each re 
ceived code combination, 
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The remaining contacts controlled by the per 

mutation code selectors located at or near each 
of the Subscribers' Stations are preferably con 
trolled by the code bars Selected by the received 
code combinations. These code bars instead of 
operating type bars as in a teletypewriter or re 
ceiving telegraph printing apparatus cause the 
contacts associated with them to be momentarily 
operated. The Selecting equipment at all of these 
stations have contacts aSSociated with a partic 
ular release code bar, for example, the code bar 
which would normally operate the letter V type 
bar of the teletypewriter. The selecting equip 
ments located at or near each of the SubscriberS' 
stations have an activating contact which is 
similarly controlled by the same pull bar at each 
of the stations as, for example, the pull bar which 
normally operates the letter X type bar. 

All of the other contacts at the respective sta 
tions controlled by the permutation code Selec 
tors thereat may be operated by different pull 
bars at the different stations. For example, at 
station A, contacts may be associated with the 
A and R, pull bars, at station B contacts may be 
operated by the B and Spull bars, etc. 
The details of the selecting mechanism have 

not been shown because they are Well known and 
operate in their usual manner. For a detailed 
description of devices of this kind, reference may 
be had to the following United States patents 
the disclosures of which are hereby made a part 
of this present specification as if fully included 
herein: 2,112,234, granted to Beattie et al., March 
29, 1938; and 2,120,235, granted to Beattie et al., 
June 14, 1938. It is to be understood that the 
circuits controlled by the selector contacts in the 
present application operate differently from the 
circuits controlled by the Selector contacts in 
these patents. As stated in Beattie et al., Patent 
2,120,235, the various pull bars of the selecting 
mechanisms or teletypewriters may be used for 
performing their regular printing functions in re 
sponse to lower case selections. 
The details of the circuit arrangements in ac 

cordance with this invention which are controlled 
by the Selector contacts will be described in de 
tail with reference to the circuit shown in Fig. 7 
and located at station A. It is to be understood, 
however, that Similar SWitching circuit arrange 
ments are provided at the other stations and oper 
ate in the same manner as that to be described 
with reference to Fig. 7, except as pointed out 
hereinafter. 
When the all spacing, i. e. the blank, combina 

tion is received by the selecting magnets 702, 
802, 852 and 992 it causes them to momentarily 
close activating contacts 73. A very short in 
tervai of time after the activating contacts T 3 
actuated, contacts 5 are also actuated. How 
ever, the operation of contact 5 performs no 
useful function at this time since the circuit 
through these contacts is interrupted at the break 
Contacts 7 3. It is also essential that contact 
7 5 should be restored to normal before contacts 
3 are restored to normal to prevent improper 

operation of the circuit. 
The momentary operation of contacts 73 com 

plete an obvious circuit for the operation of le. 
lay 6. Relay 06 in operating completes a 
circuit for locking itself operated from battery 
through its Winding and left inner operated con 
tacts to ground through the break contacts of 
relays 2 and 7 ff. 
The Selector at station D is controlled by the 

Selecting magnet 902 and will similarly momen 
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tarily close contact 93 in response to the blank 
or spacing combination received over the receiv 
ing channel 26 of party line 20. The operation 
of contacts 9.f3 completes an obvious circuit for 
the operation of relay 906. Relay 986 in oper 
atting completes a locking circuit for maintaining 
itself operated through the break contacts of re 
lays 92 and 9. 
The switching equipment at stations B and C. 

controlled by the selecting magnets 802 and 852, 
respectively, similarly respond to the spacing com 
bination transmitted over the receiving channel 
208 of party line 29 from the automatic trans 
mitter at the central station as described above. 

Returning now to the central station, When 
the transmitter distributor shaft nears the end 
of the first revolution cam f$ 5 will again close 
the contacts 94. This completes a circuit for 
the operation of relay 928 from battery 93, 
through the closed contacts 94, right-hand in 
ne' break contacts of relay 926, the left-hand 
break contacts of relay 928 to ground through 
the winding of relay 928. Relay 928, in oper 
ating, completes a locking circuit from ground 
through its winding and left-hand operated con 
tacts to battery through the right-hand outer 
break contacts of relay 926. Relay 928, in oper 
ating, also connects the transmission circuit to 
the arnatures of relays 90 through 936, in 
clusive. 
When the can 9 5 closes contacts 9 fig, as de 

Scribed above, the circuit through the upper wind 
ing of relay 9 is again closed and approxi 
mately one-third of a second thereafter, the ar 
mature of relay 9 operates to its left-hand 
position where it again completes the circuit of 
the start magnet 930 of the automatic transmit 
ter. The Operation of start magnet at this time 
completes the circuit for the operation of relay 
1929 from ground to the inner operated right 
hand contacts of relay 928, winding of relay 1929 
to battery through the operated contacts of start 
magnet 939. The operation of relay 929 com 
pletes a locking circuit for maintaining itself 
Operated from battery through the right-hand 
Outer break contacts of relay. 926, the left-hand 
inner nake contacts of relay 929, winding of 
relay 929 to ground through the right-hand 
i(nei make contacts of relay 928. 
The Operation of relay 929 prepares a circuit 

for the operation of relay 9 is by connecting 
ground through the left-hand outer operated con 
tacts of relay 929 to the lower winding terminal 
of relay 99. Relay 9 9, however, does not Op 
erate at this time because ground is also con 
nected to its upper winding terminal from the 
airmature and left-hand contact of relay 9 and 
the right-hand break contacts of relay 9 9. 
The reoperation of the start magnet 93 as 

described above releases the distributor shaft 923 
for a Second revolution. During this second revo 
lution of the transmitter shaft 923 carrying 
brush arm 92, a series of impulses are trans 
mitted over the receiving channel of the party 
line 25 which, under the assumed conditions, 
comprises a Spacing start pulse, a spacing No. 1 
inpulse, a marking No. 2 impulse, a marking No. 
3 inpuise, a Spacing No. 4 impulse and a spacing 
No. 5 inpulse. The particular code combination 
transmitted is determined by which one of the 
relays 9 through $6 which is operated at 
this tine. (Under the assumed Conditions relay 
3t is operated.) During the transmission of 

the Inarking No. 2 impulse, the circuit path may 
be traced from one side of the receiving channels 
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26 
of the party line 28 to ring 90 of the automatic 
transmitter distributor and then through brush 
9, segment 93A, upper operated contacts of 

relay 904, right-hand outer operated contacts 
of relay 928 to the other side of receiving chan 
nel of party line 20. A similar circuit may be 
traced during the transmission of the marking 
No. 3 impulse. During the transmission of the 
other impulses the circuit is open or spacing. 
These impulses are transmitted to and received 

by the Selector mechanisms and each of the sta 
tions, A, B, C and D connected to the party line 
20. The permutation selector at each of these 
stations responds to this received group of im 
pulses by actuating a particular selector element 
or pull bar. The operation of this pull bar at 
Station A, as shown in Fig. 7, causes the opera 
tion of contacts 74. The operation of the pull 
bars at the other stations by this code combina 
tion does not operate any contacts at these other 
Stations because the Selector mechanism at these 
Stations is not provided with a contact actuated 
by a pull bar Operated in response to this par 
ticular code combination. A short interval of 
time after contacts 4 are actuated, contacts 

5 are operated. These contacts at station A 
perform no useful function at this time, because 
the operation of contacts 74 interrupts the cir 
cuit through contacts 75. On release, contacts 
75 should open before contacts 74 to insure 
the proper operation of the circuit. Similarly, 
contacts corresponding to contacts 5 are actu 
ated at other stations. The operation of these 
contacts at these other stations deenergizes 
Switching equipment by causing the relay cor 
responding to relay 96 to release. For example, 
at station D, as shown in Fig. 9, when contacts 
95 operate they complete a path from ground 
through normal contacts 93 and 94 and the 
operated contacts 95, operated contacts of relay 
996 to battery through the left-hand winding of 
relay 998. The operation of relay 908 completes 
a circuit for maintaining itself operated and for 
operating relay 999 from battery through the 
right-hand winding of relay 998, the right-hand 
operated contacts of relay 908, the winding of 
relay 909 to ground through the left-hand inner 
break contacts of relay 90. Relay 908 in operat 
ing also completes a circuit for the operation of 
relay 92 from battery through the Winding of 
relay 92, the left-hand outer operated contacts 
of relay 98, Operated contacts 95 to ground 
through the normal contacts 94 and 93. The 
operation of relay 92 interrupts the locking cir 
cuit of relay 99 and permits this relay to release 
and restore the circuit to its normal or deacti 
Wated position. The selectors and associated cir 
cuits at the other Stations operate in a similar 
anne, 
The Operation of contacts 4 at the Sub 

Scriber's station. A completes a circuit for the 
Operation of relay 0 from ground through the 
break contacts 73, the operated contacts 74, 
the operated contacts of relay 766 to battery 
through the left-hand winding of relay . The 
operation of relay completes a locking cir 
cuit from battery through its winding and right 
hand operated contacts, the winding of relay 
to ground through the left-hand inner break 
contacts of relay 768. Relay operates in 
this locking circuit and interrupts the locking 
circuit of relay 6. Relay in operating com 
pletes an obvious circuit for the operation of 
relay 8. Relay 8 in operating prepares a 
circuit for again locking relay it operated when 
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it is again operated. Relay 8, however, is 
made slow operating to insure that relay 66 has 
sufficient time to fully release. 
The operation of relay a removes the short 

circuit from the transmitting contacts of the: 
transmitting apparatus at station A and thus: 
extends the transmitting channel of the party. 
line 2 to this transmitting apparatus. The 
operation of relay 7 also completes a circuit 
from battery over lead if 7 for the operation of 
the subscriber's transmitting distributor start 
magnet 502. 

Returning now to the central station, near the 
beginning of the revolution of the transmitting 
distributor shaft 923 during which this selecting 
code combination is transmitting, contacts 94. 
are again opened. This interruptS. circuit. 
through upper winding of relay 9 and permits 
the armature of this relay, to be operated to its 
right-hand position. Relay 9 ft, in operating 
to its right-hand position, removes ground from 
the upper winding terminal of relay 9 9, thus: 
permitting this relay to operate. The operation. 
of relay: 97, to its right-hand, position and the 
operation of relay 99 interrupts the operating 
circuit of the start magnet 939, thus releasing 
the stop pawl '920. So that it will engage the 
stop calm 92 at the end of the second revolu-. 
tion of the transmitting distributor shaft 923. 
The operation of relay. 99 prepares the cir 

cuit for the operation of relay 908. Before the 
transmitter shaft, 923 comes to rest, cam 95. 
again closes contacts 94, which, in turn, again 
complete the circuit through the upper winding: 
of relay 9. Approximately three-tenths of a 
second later the armature of Irelay, 9 again 
operates to its left-hand position where it com 
pletes a circuit for the operation of relay. 908 
from ground through the armature and left-hand 
contacts of relay 97, the left-hand operated 
contacts of relay 99 to battery through the 
winding of relay 908. The operation of relay 
908, interrupts the operating circuit of relay. 
90. The Operation of relay 908 does not in 

terrupt the locking circuits of relays. 2002 and 
f 904 since this locking circuit is still completed 
through resistance 99 and the operated con 
tacts of relay 997, as described above. A short. 
interval of time later relay 99 releases and, 
in turn, interrupts the locking circuit of relays 
2002 and 964, thus permitting these relays to 
release. The release of relay, 997 again inter 
rupts the circuit through the upper winding of 
relay 9.f. and permits this relay to be again 
operated to its right-hand position where it in 
terrupts the operating circuit of relay. 908, thus 
permitting relay 963 to release. The release of 
relay 907 completes a circuit for the operation. 
of relay 926 from ground through the inner 
left-hand break contacts of relay 907, the wind 
ing of relay 926, to battery 93, through the 
contacts 94. Relay 926, in operating com 
pletes. an obvious circuit for locking itself oper 
ated and interrupts the locking circuit for relays 
928 and 929; permitting these relays...to release. 
The release of relay 929 in turn causes the release 
of relay: 99. The release of these l'elays and 
the operation of relay: 926 restores this, auto 
matic transmitting circuit to its normal position. 
Thereupon the operator may start the transmit 
ter associated with any of the other party lines 
she may so desire by operating the key, which 
controls, the starting of the transmitter at the 
desired station in the same manner as described 
above. 
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28. 
Transmission from One: Subscriber's station 

to another Subscriber's; Station. 
When relay: 70 operated, as described above, it 

completed a circuit. of lead 77 for the operation 
of the transmitter distributor start, magnet 502. 
ASSuming as pointed out above that a Supply of 
tape is available and has been inserted in the tape 
transmitter. This, circuit may be traced from 
battery through the center set of left-hand oper 
ated contacts of relay 70, lead. If 7, winding of 
the start magnet 502, switch. 520, which the sub-. 
Scriber must close at this time, tape controlled 
contacts 59, to ground, The start magnet 502 
Will. Operate in this circuit and withdraw the 
stop latch. 507 from engagement with the stop 
cam. 508. This will permit the motor 503, which 
is connected to source. 504, to drive the transmit 
ter distributor shaft. 53 through the friction 
clutch 505 and gears 506. 
As this. Shaft starts to turn the cam, 52... will 

release the lever 522, which in turn Will release. 
the bail. 523. The release of bail. 523 permits 
the pins attached to the levers 524 through 529 
to rise against, tape 50l. The pins, which find 
holes in the tape over them will pass through 
these.holes.and.cause the:COntacts.associated with 
or controlled by them to close.in. accordance with 
the perforations in the tape: Consequently dur 
ing the remainder of the revolution of the trans 
mitter, distributor shaft. 53 which carries brush 
arm.509 and brush. 50- a, code.combination rep 
resenting the character represented by the per 
forations in the tape will be transmitted over the 
transmitting channel, channel. 205. of the party 
line, 20. 
AS brush. 50, passes. off the stop segment 52 

and onto, the start. Segment. 53: a spacing start 
pulse..is transmitted over the line. Then as brush 
50 passes, over the segments 54, through 5f 8 a. 
code combination, of five-impulses, is transmitted 
over the transmitting channel 205. Then as brush 
5-0 again comes into contact with segment 552 
a marking stop impulse is transmitted over the 
line. ASSuming that a sufficient supply of per 
forated-tape still remains available, the distributor 
Shaft. 53, will continue to rotate, and transmit 
code combinations, in accordance with the suc 
ceeding perforations in the tape. 
Near the end of each revolution of the dis 

tributor shaft. 53, cam: 52, will operate lever 
522 to the position shown. This will in turn 
operate bail 523 to the position shown. In oper 
ating this bail to the position shown the pins 
attached to the levers 524. through. 529, inclusive, 
are withdrawn from the perforations in the tape 
and, then the lever 530; actuates the tape feeding 
ratchet 532 through the pawl,533. 
ASSuming now that the perforations in the 

tape areas: outlined above and that the first two 
sets, of perforations are letter signals. Impulses 
corresponding to these perforations are trans 
mitted over the transmitting: channel 205 of the 
party line 20 to... the central exchange. At the 
central exchange, the receiving relays of tele 
typewriter: f? and the reperforator 32 are 
connected to this channel. and receive these im 
pulses. The printing magnet Of 2 of the receiv 
ing teletypewriter, however, does not respond to 
these: impulses...because: it is maintained operated 
in a circuit from battery through the left-hand 
break contacts of relay-Of3, through the winding 
of the printer magnet: 0.2 to ground. The re 
ceiving magnet 0 6 of the reperforator, howevel, 
does, follow these signaling impulses. repeated by 
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the receiving relay 5 which are received over 
the transmitting channel 205 of the party line 
20. Relay 05 in response to the first start 
Spacing signal received from the outlying station 
A completes an obvious circuit for the operation 
of relay foo6. The operation of relay f6 in 
terrupts the locking circuit of relays 92 and 
A894 thus permitting these relays to release. The 
release of these relays performs no useful func 
tion at this time. 
The reception of this code combination by mag 

net 96 causes the reperforator to perforate a 
“Letter' signal or code in tape (). This will 
be followed by a second "Letter' signal as de 
scribed above. The object of transmitting these 
two "Letters' signals is to insure that, the per 
forator 92 Will be under control of the transmit 
ting distributor at the subscriber's station in case 
relay 3 is operated and is holding the feeding 
out magnet 98 operated. When the first spac 
ing start signal arrives under these conditions, 
it will operate the receiving relay 05 to its spac 
ing position where an obvious circuit is completed 
for the operation of relay '06. In this case 
the operation of relay 066 will interrupt the lock 
ing circuit relays 02 , OO4 and 0.93. Relay 003 
interrupts the operating circuit of the feed-out 
magnet (08. Two “Letters' combinations are 
necessary because the first letters combinations 
may arrive when the reperforator is part way 
through the revolution. Consequently, it takes 
another character to insure that it will be oper 
ating in synchronism with the transmitting dis 
tributor at the subscriber's Station. When these 
code combinations are received by the reperfora 
tor 002 it causes them to be perforated in the 
tape 90. 
When these “Letters' code combinations are 

received by the reperforator f(02 it also causes 
contacts through 5 and common contact 09 
to be momentarily operated in the manner de 
scribed above. If relay 05 is operated at this 
time, the operation of these contacts produces no 
useful function at this time. However, if relay 

5 has not been operated prior to this time the 
operation of these contacts causes relay OO5 to 
operate and lock operated. 
The next code combination transmitted from 

the subscriber's station will be a blank code com 
bination. When this blank code combination, i.e., 
a code combination in which each of the five se 
lecting impulses are spacing, is received by the 
reperforator 002 it will cause the reperforator 
i82 to perforate a hole in the sixth position on 
the tape. 
The manner in which a blank signal which is 

an all spacing combination causes a sixth hole 
to be perforated in the tape may be more readily 
understood from reference to Fig. 21. In case an 
all spacing combination is received, the first five 
rembers 259 have their top ends positioned to 
the left. This causes the members 26 to be 
operated to the left so that the ends 2; St do not 
engage the corresponding punched pins 262. 

Extension 225 of lever 226 cooperates with 
the upper portion of the first five members 259. 
in case these first five members are moved to 

their spacing position, spring 22 causes the 
member 226 to follow. The lower extension 
2 27 of member 226 is pivoted to the lower end 
of the sixth member 259. When member 226 
is moved to the left it causes this sixth member 
to be moved to the right and this causes the end 
2) of the Sixth member 260 to be moved to 

O 

S 

20 

25 

30 

35 

40 

bu 

60 

65 

O 

30 
sixth punch pin. 27. Then when member 267 
is raised a hole will be perforated in the sixth 
position of the tape. 
This sixth member. 269 is positioned to its 

right position only in case all five of the selecting 
members of the code combination are spacing. 
If any one of the selecting members of the code 
combination is marking one of the first five mem 
bers 2 59 will be positioned to its right-hand posi 
tion and maintain lever 226 in its right-hand 
position. This will maintain the member 269 
in its left-hand position so that the end 2 1 0 will 
not engage the sixth punched pin 2ff. Conse 
quently, no hole will be punched in the sixth 
position in the tape under this condition. 

All of the reperforators at the central station 
are similarly provided with this arrangement for 
perforating a special sixth hole in the tape in 
response to the transmission of a blank signal 
member. It is to be understood, however, that 
these perforators may be arranged to perforate 
this sixth hole in the tape in response to any 
other desired code combination by suitably shap 
ing the extension 2f 25 and perhaps providing a 
Similar extension on member 226 which would 
rest against the lower extension of the first five 
members 259. 
When the all spacing or blank combination is 

received by the reperforator O2 in addition to 
perforating a hole in the sixth position on the 
tape this reperforator also momentarily opens 
the No. 6 contacts. This is accomplished as de 
Scribed above because the sixth member 278 is 
moved in its right-hand position where extension 
2T engages the bail 282 which is depressed 
when the sixth hole is perforated in the tape. 
When the reperforator f)2 inomentarily opens 

the No. 6 contacts it interrupts the locking circuit 
of relay of 5 which then releases. This blank 
or all spacing code combination is immediately 
followed by a selecting code combination so that 
the slow-release relay 36 does not release at 
this time. Consequently relay 02 does not re 
operate at this time. This selecting code com 
bination following the blank combination again 
reoperates relay 905 and relay it 5 in turn locks 
operated as described above, thus preventing 
relay 92 from operating in case relay it is re 
leases during a pause in the transmission of the 
message from the subscriber's station. Under 
these circumstances battery is not applied to 
lower winding terminal of relay 003. Conse 
quently, reperforator (2 will not automatically 
perforate additional tape when the supply of tape 
between the reperforator D2 and the tape-con 
trolled transmitter 9 is reduced to a predeter 
mined minimum. When the supply of tape be 
tween these two devices is reduced to this pre 
determined minimum at this time the transmit 
ting distributor et will come to rest and await 
the reception of further signals from the sub 
Scriber's station. -- 

As the transmitter at the subscriber's station 
continues to transmit code combinations repre 
senting the characters of the message stored in 
tape 50 at the subscriber's station the reper 
forator 92 will receive and respond to these 
code combinations by perforating corresponding 
code combinations in tape 6 and closing the 
corresponding contacts to 5. 
When the letters signals perforated in tape 
0 as described above, reach the tape trans 

mitter 0 they pass through this transmitter 
in the same manner as described above for all 

its right-hand position so that it will engage the 76 of the other signal combinations, which pass 
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through the tape transmitter Without effecting 
its operation. When the blank signal, which is 
the combination perforated in the tape where 
no holes are perforated in the first five positions 
of the tape but a hole is perforated in the sixth 
position, reaches the tape transmitter, contact 
No. 6 of the tape control contacts will close and 
complete an obvious circuit for the operation of 
relay t. The operation of relay performs 
no useful function at this time. The next per 
foration in the tape as pointed out, above will be 
a Switching combination in which only one of 
the selecting impulses will be marking. When 
this combination passes under the tape control 
contacts only one of the contacts to $ will close. 
AS pointed out above the switching arrangement 
ShoWin in Fig. 11 is arranged to respond to only 
four different code combinations and will select 
Only four different outgoing lines, one of the five 
code Coimbinations being reserved for connecting 
on the receiving teletypewriter 0 associated 
with party line 20 as described hereinafter. 
Consequently, if a character represented by a 
Single perforation in a No. 5 position passes under 
the members of the tape controlled transmitter to: 
relay O will operate. However, due to the 
Shunting resistance 22, relay 3 Willi also 
operate at this tine and advance the tape through 
the transmitter without actuating any of the 
SWitching relays. It should be noted that if the 
resistance of relay O is made sufficiently low 
to cause relay 3 to close its left-hand contacts, 
the shunting resistance 22 may be dispensed 
with. 
When Only one of the contacts to 4 close Only 

one of the relays 6 to 09 Will operate. As 
Sume for the purpose of illustration that relay 
f :08 is operated by a single hole in the tape in 
the No. 3 position which causes the No. 3 tape 
control contact to operate. The circuit for the 
operation of relay f ( 08 may be traced from bat 
tery through the upper winding of relay f3, the 
left-hand winding of relay 08, the operated 
contacts of relay ffff, No. 3 tape control contacts 
to ground through the lower operated contacts of 
relay fill. Current flowing in this path causes 
relay f8 to operate but is insufficient to cause 
relay 3 to operate. The armature of relay 3 
will consequently be maintained in its right-hand, 
position at this time. Near the end of this revolu 
tion of brush arm 2 during which only the No. 
3 contact closes, cam fit 5 will close contacts 6 
before the tape controlled No. 3 contacts open and 
complete a locking circuit for maintaining relay 
if 08 operated from battery through the armature 
and right-hand contacts of relay 3, break con 
tacts of relay 4, cam controlled contacts 6, 
light-hand winding of relay 08, right-hand 
operated contacts of relay f (8 to ground through 
resistance 28. Inasmuch as relay f8 is now 
maintained operated, the operating circuit of 
the start magnet 04 of the transmitting dis 
tributor O is interrupted. Consequently this 
magnet does not operate, so at the end of this 
revolution of the brush arm 2 the transmit 
ting distributor will come to rest. 
Under the aSSuned conditions party line 203 

to Which this call would be directed Will be idle 
since this is the line which will be selected by a 
Code combination in which only a third member 
is marking. If this line is idle at this time, when 
cam 5 closes contacts 6, a circuit will be 
completed for the operation of relay 2 from 
battery through the armature and right-hand 
contacts of relay 3, break contacts of relay 
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4, cam controlled contacts 6, the right 

hand Winding of relay 08, right-hand operated 
contacts of relay 08, lead 25, left-hand wind 
ing of relay 2 ?, lead 29 to ground to the break 
contacts of relay 823. 
The operation of relay 2f in this circuit com 

pletes an obvious circuit for the operation of re 
lay 823. The operation of relay 823 removes 
the operating ground from the other switching 
relays which are connected to the receiving chan 
nel of the party line 203 thus preventing any 
other transmitter from being connected to this 
line. 
The operation of relay 2, also completes a 

circuit for maintaining itself operated and for op 
erating relay 203 from battery through the inner 
right-hand operated contacts of relay 2 and 
right-hand winding of relay 2 l, winding of re 
lay 203 to ground through the break contacts of 
relay f7. The operation of relay f2 inter 
rupts the operating circuit of relay thus per 
mitting this relay to release and disconnect the 
right-hand windings of relay 06 through O 
from the tape control contacts. The operation of 
relay 203 connects the transmitting distributor 

0 in Series with the receiving channel of the 
party line 203. 
The operation of relay 2 also completes a 

circuit from battery through the right-hand cen 
ter break contacts of relays 2004, 85, 8ff, 65, 
f6, and 25, through the center set of right 
hand operated contacts of relay 2ff, lead 27, 
the operated right-hand contacts of relay 93 
to ground through the winding of start magnet 
f 04 and Switch 05 of the transmitting dis 
tributor 20?. This causes the operation of this 
start magnet which releases the brush arm 2 
of the transmitting distributor (). This dis 
tributor then transmits the signaling impulses in 
accordance with the following perforations in the 
tape. These impulses are transmitted over the 
receiving channel of the party line 203 to the se 
lecting equipment at station K shown within the 
box Kin Fig. 13. 

Normally the next combination perforated in 
the tape of the subscriber's station after the com 
bination having a single marking impulse will be 
figures combination. In certain cases, however, 
Where it is desirable to employ the switching sys 
tem on a high speed telegraph system it may be 
neceSSary to transmit a letters signal after the 
signal combination having a single marking im 
pulse in order to allow sufficient time for the 
Switching relays to function. The letters com 
bination comprises a spacing start pulse followed 
by five marking impulses. Consequently the let 
ters signal will allow sufficient time for the 
SWitching relays to function and even if these 
relays operate during the transmission of this 
combination they will not cause false or extra 
characters to be transmitted over the receiving 
channel of the party line 203. 
The figures combination when it is repeated 

and transmitted over the receiving channel of 
the party line 203 will be received by the selecting 
mechanism at station K. Receiving relay 30' 
of the permutation code selector follows the im 
pulseS received over the receiving channel of 
the party line 203 and repeats them to the select 
ing magnet 302. Selector magnet 302 actuates 
the Selecting mechanism and causes it to close 
the contacts 320. Contacts 329 are controlled 
by a member which corresponds to the platen 
of a teletypewriter. The platen of the teletype 
Writer When shifted to the figure position re 
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mains in this position until unshifted by a later 
code combination. The contacts 32G are ar 
ranged to remain closed so long as the platen 
like member remains in the shifted or figures po 
sition. 
The next code coin bination transmitted from 

the Subscriber's station and repeated through the 
central station will be an activating code combina 
tion which will momentarily close contacts 32. 
The operation of contacts 32 completes a cir 
cuit for the operation of relay 326 from ground 
through the operated contacts 329 and 32 to 
battery through the winding of relay 326. Oper 
ation of relay 326 completes a circuit for main 
taining itself operated from ground through con 
tacts 329 and operated left-hand contacts of re 
lay 326 to battery through the windings of relay 
326. The next code combination transmitted 

from the subscriber's station and received by the 
Selector at station K will be a code combination 
selecting the particular station for which the mes 
Sage is intended. Since the message is intended 
for station K it will be assumed that the next 
Code combination Will be the same combination 
as assigned to the letter K. When this code com 
bination is received by the line relay 30 and re 
peated to the selecting magnet 392, selecting 
magnet 32 will cause the selecting mechanism 
at station K to momentarily close contacts 324. 
The closing of contacts of 324 at this time com 
pletes a circuit for the operation of relay 32T 
from ground through the operated contacts 32 
and operated right-hand and left-hand contacts 
of relay 326, the operated contacts 324 to bat 
tery through the winding of relay 32. Relay 
32 in Operation completes a locking circuit 
from ground through its left-hand operated con 
tacts, the break contacts of relay 328 to battery 
through the winding of relay 32. The opera 
tion of relay 32 completes an obvious circuit 
for lighting lamp 333 to indicate to the attendant 
at station K that the receiving channel of the 
party line is connected to station K. Operation 
of relay 327 also completes a circuit for the oper 
ation of relay 336 from battery through the 
winding of relay 336, the right-hand break con 
tacts of relay 339 to ground through the right 
hand operated contacts of relay 32. 
The operation of relay 336 connects the re 

ceiving relay 348 to the receiving channel of the 
party line 23. The next combination trans 
mitted by the subscriber's station which will be 
repeated through the central Station will be a 
letters combination. This letters combination 
Will be repeated by both the line relay: 38) at 
station K and the line relay 348 of the teletype 
writer. The relay 343 will follow these signals 
and repeat them to the printing magnet 349 of 
the receiving teletypewriter. However, as this is 
a letters signal it produces no effect on the tele 
typewriter unless the teletypewriter had been 
previously left in upper case in which case the 
letters signal will restore it to the lower case. At 
station K the selecting magnet 32 will follow 
these signals and Will cause the selector to open 
the contacts 320 which in turn causes relay 326 
to release. 

Thereafter the code combinations perforated in 
the tape 5 at the subscriber's station will be 
transmitted to the receiving teletypewriter at 
station K through the tap transmitter at station 
A, the transmitting channel of party line 28, the 
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central station, the receiving channel of the party 
line 203 to the teletypewriter at station K where 
they are recorded. The line relay 3 f repeats 
all of these impulses to the selector magnet 32. 
However, these impulses produce no effect upon 
the selector equipment because it has not been 
properly activated. The selecting mechanism will 
close the various contacts when the respective 
code combinations are received. However, since 
the switching relays operated by these contacts 
are not properly conditioned the actuation of 
these contacts at this time produces no effect upon 
the Switching relays. 
At the termination of the message the sub 

scriber at station. A will perforate the figures sig 
nal combination in the tape followed by an acti 
vating combination. The activate signal may be 
any code combination not assigned as a station 
designating code or given Some other switching 
function in the system. The figures combination 
when received at station K by the selecting mag 
net 392 will cause contacts 32 to operate. Then 
the activating signal combination will cause the 
selecting mechanism to momentarily close the 
activating contacts 32. This completes a cir 
cuit for the operation of relay 326 as described 
above. The next combination perforated in the 
tape by the subscriber will be a disconnect signal, 
for example, the letter W. When this disconnect 
signal is received by the selecting magnet 302 to 
station K it will cause the selecting mechanism 
to momentarily close the contacts f325. This 
completes a circuit for the operation of relay 328 
from ground through the operated contacts 320, 
the operated contacts of relay 326, the operated 
contacts 1325 to battery through the windings of 
relays 328, 330 and 332. The operation of re 
lays 330 and 332 in this circuit at this time 
produces no useful function. Operation of relay 
328 interrupts the locking circuit of relay 327 
and allows this relay to release. Relay 328 in 
operating completes a locking circuit from ground 
through the left-hand operated contacts of relay 
327 through its own operated contacts and a 
Winding to battery which circuit insures that re 
lay 328 will remain operated sufficiently long to 
cause relay 327 to fully release. The release of 
relay 327 interrupts the circuit of relay 336 and 
permits this relay to release. The release of re 
lay 327 also interrupts the circuit of lamp 333 
thus causing this lamp to be extinguished. The 
release of relay 336 disconnects the receiving re 
lay 348 of the receiving teletypewriter at station 
K from the receiving channel of party line 203 
and reestablishes a local circuit through the upper 
winding of the receiving relay 348 to maintain it 
in its marking position thus maintaining the 
teletypewriter at station K in its normal condi 
tion. The next signal combination perforated in 
the tape 50 by the subscriber at station A will 
be a letters combination which will be repeated 
over the transmission circuit to the selecting mag 
net 302 and in turn cause the selector to open the 
platen contacts 320. This interrupts the locking 
circuit of relay 326 and permits this relay to 
release thus restoring the circuit to its original 
condition. 

If the next message is intended for station T. 
or M, the subscriber at station A instead of send 
ing the last letters signal, could send the letter 
I, or M followed by a letters signal and then 
transmit the message to the corresponding sta 

reperforator 032 and retransmitter ft3 at the 75 tion L or M. This would cause the Selector con 
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trolled by the selecting magnet 332 to operate 
either relay.f329 or 33 as the case may be. The 
Operation of these relays in turn" will...cause the 
Operatioi) of relays ::f33 or 338, respectively, to 
connect the receiving apparatus at: station. Lior 
M. to the receiving channel of the party line 293. 

. Of course the Subscriber.could transmit a “let 
ters' signal at the end of the message to station 
K. and then again transmit a figures signal;foll 
lowed by the activating signal combination, which 
may be any available character code not...identi 
fying a Station, and then the letter L. or Mand 
then a Second letters signal. These switching 
combinations would cause the selecting equip 
ment at Station Kito., operate in substantially 
the same in anner and connect either station. L. 
or M to the receiving, channel of party line 203 
depending upon whether the subscriber transmits 
the letter, or Matthis time. 
... .It is also possible for the subscriber. to trans 
mit, disconnect signals, sas. described hereinafter, 
after which the subscriber may transmit the 
neceSSary SWitching. Signals aS.-described above 
for connecting his station to eitherstation I, or..M. 
or:to any other, Station connected to the system. 
At the end of this message to station T, or M 

the Subscriber at Station A again transmits the 
figures combination followed by an activating 
combination. and a disconnect combination. The 
Selector would operate as described above and 
disconnect the printing, equipment at these sta 
tions from the receiving channel of the party line 
263, as described above. in case the following 
neSSage WaS intended for a Station connected to 
another party line or for the central station, the 
Subscriber at Station. A will perforate a blank sig 
nal combination in the tape following the last 
letters signal combination. 
When this blank Signal combination is re 

ceived by the reperforator at the central switch 
ing Station, it will cause a sixth hole to be perfo 
rated in the tape. It will also momentarily oper 
ate the No. 6 cointact, this will interrupt the lock 
ing circuit of relay 605 and permit this relay 
to release. 
When this blank signal reaches the transmit 

ting distributor if it will cause the No. 6 tape 
control contact to close. This will in turn com 
plete an obvious circuit for the operation of relay 
: . Operation of relay it interrupts the 
locking circuit of relays 293 and 2 if permitting 
these relays to release. The release of relays. 203 
and 2 disconnects the transmitter distributor 
fe fron the party line 203. The release of re 
lay 2 interrupts the circuit. of the busy relay 
f823 and permits this relay to release. There 
lease of relay 823 partially; prepares the circuits 
for operation of Switching relayS. for connecting 
any of the transmitting distributors to party-line 
23. 
ASSuming that the next meSSage perforated in 

the tape 5 at station A is intended for the cen 
tral Switching-station. In this case, the code.com 
bination following the blank Signal perforated in 
the tape will have only the fifth impulse marking. 
When this code combination-arrives at the cen 
tral station and actuates the selector. magnet 
f6, it will cause both the common contact and 
the-No. 5 contact to be actuated while the re 
maining contacts will remain in their normal pO 
sition. The actuation of only the No. 5 contact 
and the common contact completes a circuit for 
the operation of relay. 03 from battery foll, re 
sistance: 18, left-handwinding of relay fol3, the 
operated No. 5 contact and the operated common 
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contacts if 0 9, the right-hand-break contacts of 
relay'805, the right-handbreak contacts of re 
lay of 3, the special control contacts O2O of the 
receiving" teletypewriter . Of at the central sta 
tion to ground through the No. 6 contacts of the 
receiving reperforator A2. It should be noted 
that the left-hand winding of relay. 005 is con 
nected in parallel with resistance 08 so a small 
current Will flow through this winding at this 
time. This current, however, is insufficient to 
cause relay 005 to operate at this time, or if relay 
005: does operate, it performs no useful function 

at this time. 
Relay. 03, in operating, completes a circuit for 

5 maintaining itself. operated from battery through 
itS. right-hand winding; and operated right-hand 
contacts, "control contacts: 92; of the teletype 
Writer.0 to ground through the No. 6 contacts 
of the reperforator .002. Relay: 03, in operat 
ing, removes battery connected to the winding 
of magnet f of 2 through the break contacts.of re 
lay. 3; thus, allowing magnet 92 to respond to 
the receiving-relay. 4 of the receiving. teletype 
Writer, . 
The operation of relay. 0 i3 connects. battery 

through its left-hand operated contacts to the 
winding of the selector magnet 06 of the re 
perforator. 62, thus maintaining this, magnet in 
its marking position. So that the reperforator Will 
not respond to the signals received over the re 
ceiving channel of the party line 20. 
The operation of relay 33 also connects bat 

tery, to the upper winding terminal of relay 694, 
thus preparing a circuit for the operation of re 
lays. 0.63 and 04. When the tape transmitter 

Of has transmitted the code coin binations of 
the previous message in tape 06 so that the 
supply of tape 38 is reduced sufficiently to cause 
contacts 02 to open, the circuit of relay 93 is 
interrupted. The release of relay f 3 at this 
time completes a circuit for the operation of re 
lay 993 from battery through the left-hand out 
er operated contacts of relay 3, the right 
handbreak contacts of relay 24, wiriding of re 
lay O3 to ground through the left-hand break 
contacts of relay 3. The operation of relay 

23 completes a locking circuit for imaintaining 
itself operated from battery through the jeft 
hand outer. operated contacts of relay f3, the 
left-handbreak contacts of relay $4 to ground 
through the winding and right-hand, operated 
contacts of relay '03. The operation of relay 
63; also completes a circuit...for the Operation 

of the feed-out magnet (38, of reperforator, fe2. 
As described above, this causes the reperforator 

02:to automatically perforate additional "st 
ters' characters, that is, characters, represented 
by five perforations in the tape. The operation 
of relay a 0.03, also. (eioses a, circuit for the opera 
tion of slow-operate relay . . . In the preferred 
embodiment of this invention it requires approxi 
mately.fifteen-seconds for the slow-operate relay 
807 to operate. At the end of this time relay 
90 operates and completes an obvious circuit 

for, lighting the feed-out lamp 9. 
By the time, relay is operates, the last, Series 

of perforations in tape it representing the pre 
vious message including the Switching informa 
tion at the end thereof has passed through re 
transmitter , . Thus none of the previous 
message or switching information accompanying 
it remains stored in the tape between reper. 
forator f OO2 and the tape control transmitter 
f0. 
The operator upon observing the lighted feed 
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out lamp OO9 will operate the stop key O. This 
completes a circuit for the operation of relay 04 
from battery through the left-hand operated con 
tacts of relay iC 3, winding of relay 34 to 
ground through the operated contacts of the stop 
key felt. The operation of relay (Á completes 
a locking circuit for maintaining itself operated 
from ground through its left-hand operated con 
tacts and winding the battery through the left 
hand operated contacts of relay 93. 
The operation of relay 004 interrupts the lock 

ing circuit of relay C3, thus permitting this re 
lay to release. The release of relay 03 causes 
the feed-out magnet 83 and the slow-operate 
relay 80 to release. Release of the feed-out 
magnet, 908 stops reperforator 0.92 and the re 
lease of relay f (87 interrupts the circuit of the 
feed-out lamp 09. 

After the transmission of the code combina 
tion having only the fifth impuise marking, the . 
message impulses of the message from station A 
intended for the central station may be trans 
mitted over the line to the centrali Switching sta 
tion, where relays 94 and 5 follow these sig 
naling impulses. 
printing magnet 2 at the receiving teletype 
writer and causes them to be recorded at 
the central exchange. Magnet f of 6, however, 
does not follow these signaling impulses since it 
is held in its marking position as described above. 
Consequently, no corresponding perforations will 
be perforated in the tape 90. Relay 3 will 
operate and remain operated during the trans 
mission of the message Signals but performs no 
useful function at this time. 

The central station operator Starts transmission. 
over a busy party line 

ASSune now that during the transmission of 
this message to the central station the operatoi' 
at the central station will start the transmitter 
at station M and that the first message recorded 
in the tape at station M will be intended for sta 
tion D. The Operator at the central Station will 
operate key 2006. This will cause the operatio. 
of relays 993 and 204 in a circuit from battery 
through the upper winding of relay 983, the op 
erated contacts 2996, the left-hand winding of 
relay 204 to ground through the right-hand 
break contacts of relay 90. The operation of 
relays 993 and 2884 complete a locking circuit 
for maintaining themselves operated from bat 
tery through the lower winding of relay 93 and 
lower operated contacts and right-hand winding 
of relay 2004, right-hand inner operated contacts : 
of relay 24, winding of relay 907 to ground 
through the break contacts of relay 988. The 
operation of relay 23 interrupts the battery sup 
pied to the start magnets of any of the tape con 
tiolled transmitters which may be connected to 
the received channel of party line 263 at this 
time as described hereinafter. 

Relay 987 operates in this circuit and con 
pletes a circuit through the upper winding of 
relay 9 (7. Approximately one-third of a secoit, 
later relay 97 will close its left-hand contacts 
which complete a circuit for the Operation of the 
transmitter start magnet 939. The operation of 
the start magnet 932 withdraws the stop latch 
929 from engagement with the stop can $2 
and permits the transmitting shaft, 923, carry 
ing brush 92, to make one revolution. During 
this revolution brush 927 causes a blank code 
combination to be transmitted over the receiving 
channel of party line 203, because the operation 

Relay 4 repeats them to the 5 
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of relay 2004 connected this receiving channel to 
the transmitting distributor 90. 
The receiving relay 3 responds to this blank 

signal and repeats it to the selecting magnet 302. 
The selecting magnet causes the blank contacts 
33 to be operated, followed by the operation of 

the contacts 35. The operation of contacts 35 
performs no useful function at this time. The 
operation of contacts 33 completes an obvious 
circuit for the operation of relays 339, 340, and 
34, The operation of these relays completes a 
circuit for maintaining themselves operated from 
battery through their windings and left-hand 
inner operated contacts to ground through the 
contacts of relays 32 and 345. 
The operation of relays 339, 349, and 34 

causes the release of any or all of the relays 336, 
332 and 338 which are operated at this time; 

thus, regardless of other conditions, the receiver 
at any or all of the stations K, L, and M is removed 
from associated receiving channel 203 and pre 
vents any recording of subsequent Switching char 
acters, the blank code has not been recorded by 
any receiver at stations K, T, or M and neither 
changes the case nor performs any other function 
in the receivers of these stations; and any of 
these receivers associated with the line before 
the blank signal is transmitted is left in the same 
condition to resume recording at a later time 
as it was before the reception of the blank as 
stated herein. 

Returning now to the central station, at the 
beginning of the revolution of the shaft 923 dur 
ing which the blank combination is transmitted 
cam 9f 5 will cause contacts 9 4 to be opened. 
This interrupts the locking circuit of relay 926, 
thus permitting this relay to release. The open 
ing of the contacts 98 also removes the battery 
from the upper winding of relay 9, thus per 
mitting this relay to release and in turn release 
the start magnet 93 before the shaft, 923 has 
completed a revolution. 
Near the end of this revolution, cam 9 f5 will 

cause contacts 94 to again close. This com 
., pletes a circuit for the operation of relay 928 
and also connects battery to the upper winding 
of relay 9. The Operation of relay 928 com 
pletes a locking circuit for maintaining itself oper 
ated from battery through the right-hand outer 
break contacts of relay 926 to ground through the 
left-hand operated contacts and Winding of relay 
928. The operation of relay 928 also connects 
the contacts of relays 9 through 96 to the 
transmitting channel of the party line 203 and to 
the transmitting distributor 9 . Approximate 
ly one-third of a second later relay 97 will again 
be operated to its left-hand position, where it 
again completes a circuit for the Operation of start 
magnet 939. The operation of start magnet 93 
at this time again withdraws the stop latch 92 
from engagement with the stop cam 92 and thus 
permits the transmitting distributor 9) to trans 
mit another code combination over the receiving 
channel. The operation of the start magnet, 93 
also completes a circuit for the operation of relay 
929 from ground through the right-hand inner 
operated contacts of relay 928, the winding of 
relay 929 to battery through the operated con 
tacts of the start magnet $30. The operation of 
relay 92S completes a locking circuit for main 
taining itself operated from battery through the 
right-hand Outer break contacts of relay 926, the 
left-hand inner operated contacts and Winding of 
relay 929 to ground through the right-hand inner 

75 operated contacts of relay 928. The Operation 
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of relay 929 also connects ground to the lower 
winding of terminal of relay 99. Relay 99, 
however, does not operate at this time because 
ground is also connected to the upper Winding ter 
minal of relay 9:9 through the armature and 
left-hand contacts of relay 9 (7 and the right 
handbreak contacts of relay 9 9. Near the be 
ginning of this revolution cam f 95 will again open 
the contacts of 944 and interrupt the circuit 
through the upper winding of relay. 9, thus per 
mitting this relay to release and in turn release 
the start magnet 930. Relay 9 , in releasing, 
also disconnects ground from the upper terminal 
of relay 9 9 and thus permits this relay to 
operate. 
During this second revolution of the shaft: 923 

of the transmitting distributor-99 the code com 
bination in which the first and fourth impulses are 
marking and the second, third and fifth are 
spacing is transmitted over the receiving channel 
of party line 23. 
. Relay - 3) will repeat this second code com 
bination to the selector magnet 392 of the selector 
at station K. Selecting magnet 32 Will cause 
a pullbar to be actuated which in turn Will cause 
contacts: 3 to be operated, and in turn complete 
a circuit for the operation of relay 347 from 
battery through the left-hand winding of relay 
347, the operated contacts of relay 34 to 
ground through the actuated contacts 37 and 
the normal contacts 3 f6, 34 and - 33. Con 
tacts 35 will also be operated a short interVal 
of time after the operation of contacts 37, but 
perform no useful function at this time because 
the circuit through these contacts is open at the 
Operated contacts 37. 

Relay - 347 in operating completes a circuit for 
Operating relay 345 and for maintaining itself 
operated from battery through the winding of 
relay : 34, the right operated contacts of relay 
347, winding of relay : 345 to ground through 
the left-hand inner break contacts of relay :f342. 
Relay 345 in operating interrupts the locking 
circuits for relays 339, 340 and 34 and per 
mits these relays to release. The operation of 
relay 345 also completes an obvious circuit for 
the operation of relay 35. Relay 35f in oper 
atting prepares a circuit for again locking relays 
(339, 340 and 34 operated when they are oper 
ated the next time by the reception of suitable 
signals from the central office. 

Relay . .35, however, is a slow operating relay 
and does not close its contact for an appreciable 
period of time sufficient to insure that relays 
339, 348 and 34 will release, when relay 345 

operates as described. 
The operation of relay -347 removes the short 

circuit from around the transmitting contacts of 
the transmitting apparatus at the station IM and 
thus effectively connects the transmitting line 
extending to station M to the transimission chan 
nel of party line 23. The operation of relay 
347 also connects battery to line 350 extending 
to station M which prepares a circuit for the oper 
ation of the start magnet of the transmitting dis 
tributor at this station, thus permitting this 
transmitter to start to transmit impulses. 

Returning now to the central station, near the 
end of this second revolution of the transmitting 
shaft 923 of transmitting distributor 99 cam 
9:5 will again close contacts 94 and connect 

battery to the upper winding of relay.97. Ap 
proximately three-tenths of a second later relay 

7. Will be operated to its left-hand position, 
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where it, will complete a circuit for the operation 
of relay: 98 from ground through the armature 
and left-hand contact of relay - 9 land the left 
hand operated contacts of relay 99 to battery 
through the winding of relay 98. The opera 
tion of relay 998 interrupts the operating cir 
cuit of relay 907 and permits this relay to re 
lease. The release of relay 9 interrupts the 
locking circuit of relays 903 and 204 and com 
pletes a circuit for the operation of relay if 926 
from battery 93 through operated contacts 
94, Winding of relay 926 to ground through 
the left-hand break contacts of relay 997. Op 
eration of relay 926 completes a circuit for 
maintaining itself operated from ground through 
its left-hand operated contacts and winding to 
battery .93 through contacts 3:4. The opera 
tion of relay 826 also interrupts the locking cir 
cuit for relays 2928 and $28, thus permitting 
these relays to release. Relays 938, 9 ft and 
(99 also release at this time and restore the 
automatic transmitter at the central station to 
its normal condition. 
Assume that the Subscriber at station M has 

5 previously prepared messages for transmission 
by perforating them in the tape and that this 
tape has been inserted in the tape transmitter. 
In this case, as in the case of messages trans 
mitted from any of the other subscribers' sta 
tions, the subscriber will precede the perforations 
representing the message by certain perforations 
for directing the message to the desired station. 
At the beginning of a tape the Subscriber Will 
usually perforate two "Letters' signais to insure 
that the reperforator 42 will be stopped and 
properly synchronized with the tape transmitter 
at the subscriber's station in case the reperfo 
rator had been previously feeding out tape due 
to the operation of the tape feed-out magnet 
1408. The operation of the tape feed-out mag 
net 498 is similar to the operation of the tape 
feed-out magnet 8 as described elsewhere 
herein. 

Following these two "Letters' signals the sub 
scriber will perforate and cause to be transmitted 
a blank signal. This blank signal is received 
by the reperforator .402 which perforates a hole 
in only the No. 6 position in the tape. When 
this perforation arrives at the transmitter 50 
it will cause the relay 57 to be operated as de 
scribed above with reference to relay f : . Re 
lay 517 performs no useful function at this time. 
The next combination transmitted from the sub 
scriber's station will be a code combination-in 
which only the first impulse is marking under 
the assumed condition where the message is in 
tended for a station connected to party line 20. 
This will cause relay i586 to be operated and to 
lock operated, thus interrupting the circuit of 
the start magnet 504 of the tape transmitter 
f50. Just before the transmitting brush 5f 2 
comes to rest and before any of the operated 
tape controlled contacts to 6 open, can 55 
will close contacts S 6 and complete a circuit 
for maintaining relay 536 operated and for the 
operation of relay 699, providing the receiving 
channel of party line 2 is idle, as it will be 
under the assumed condition, from battery 
through the armature and right-hand contacts 
of relay 53, break contacts of relay f SA, con 
tacts 56, the winding and right-hand contacts 
of relay 506, and the left-hand winding of re 
lay. 609, to ground through the break. contacts 
of relay. 82. 
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The operation of relay 609 interrupts the 
Operating circuit of relay 5i and permits this 
relay to release. The release of relay 5 dis 
connects the operating circuits of relays 505 to 
f50 from the tape controlled contacts. The 
Operation of relay 69 completes a locking cir 
cuit for maintaining itself operated and for op 
erating relay 69 from battery through its right 
hand inner operated contacts and right-hand 
Winding, Winding of relay 60 to ground through 
the break contacts of relay 5A. The operation 
of relay 69 connects the receiving channel 206 
of party line 29 to the transmitting distributor 
50?. The operation of relay 609 also completes 

a circuit for the operation of relay 82. Relay 
82; in turn removes ground from the operating 

circuits of the other relays 29, 23, 63, 809, 
and 83 associated with the party line 20 thus 
making this line busy and preventing the con 
nection of any other transmitters to it at this 
time. Operation of relay 699 also completes a 
circuit for the operation of the transmitting dis 
tributor 58 and start magnet 504 from battery 
through the center Set of right-hand break con 
tacts of relays 2002, 83, 809, and 613, the 
center set of right-hand operated contacts of 
relay 669, operated contacts of relay f 503 to 
ground through the winding of the start mag 
net 54 and Switch 505. This causes the 
start magnet 594 to operate and in turn to 
release the transmitting distributor 50 for 
transmission of impulses over the receiving chan 
nel of party line 29 . The next combination of 
impulses transmitted from the subscriber's sta 
tion may be a "Letters' signal in case transmis 
sion is at high speed to insure sufficient time for 
the operation of the various relays described 
above. In case of slow speed signals this "Let 
ters' combination may be omitted. The next 
combination Will be a 'Figures' signal. When 
this combination as perforated in the tape 40 
by the receiving reperforator 402 at the central 
'station reaches the transmitting distributor 5) 
it will be transmitted over receiving channel 206 
of party line 20. The receiving relays 70, 80, 
85 and 93 respond to this “Figures' combina 
tion and repeat it to the respective selecting 
magnets. The selecting magnets at all of these 
Stations cause the Selector to actuate a member 
corresponding to the platen of a teletypewriter 
to its “Figures' position. This causes contacts 
72 at station A and 920 at station D to close. 
These contacts remain closed as long as this 
paten member remains in its "Figures' position, 
that is, until a “Letters' combination is received 
by the respective selecting magnets. The select 
ing magnets 82 and 852 at stations B and C 
cause the selecting equipment at these stations 
to be operated in a similar manner. 
The next combination which will be trans 

mitted from the subscriber's station will be an 
activating signal which, when received by the 
selecting magnets at each of the stations A, B, 
C and D, will momentarily close the activating 
contacts 2 at station A and 92 at station D. 
Corresponding contacts will be closed at stations 
B and C. The closure of the contacts 72 com 
pletes a circuit for the operation of relay 703 
from ground through the operated contacts of 
relays 20 and 72 to battery through the wind 
ing of relay 33. Relay 03, in operating, com 
pletes a locking circuit for maintaining itself 
operated from ground through the operated con 
tacts 2 and left-hand operated contacts of relay 
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703 to battery through the winding of relay 703. 
Similar circuits cause the operation of relay 993 
at station D as well as corresponding relays at 
Stations B and C. The next combination trans 
mitted from subscriber's station M will be a 
selecting combination which will select the par 
ticular station for which the following message 
is intended. Under the assumed Gondition, this 
message is intended for station D. When this 
code combination is received by all of the Select 
ing mechanisms connected to the party line 20 
they will cause a pull bar, say the 'D' pull bar 
to be operated. The particular pull bar selected 
by this combination is provided with contacts 922 
at station D. The corresponding or 'D' pull 
bar is not provided with any contacts, however, 
at stations A, B or C. Consequently, when this 
combination is received by the selecting mecha 
nisms at all of these stations only contacts 922 
Will be closed. The closure of contacts 922 com 
pletes a circuit for the operation of relay 904. 
Operation of relay 904 completes an obvious cir 
cuit for lighting lamp 933 to indicate that the 
receiving equipment at station D is connected 
to the receiving channel of party line 20. Op 
eration of relay 924 completes a circuit for main 
taining itself operated from battery through its 
winding, the break contacts of relay 995 and 
operated contacts of relay 964 to ground. 
The operation of relay 904 also completes a 

circuit for the operation of relay 90 from ground 
through the right-hand operated contacts of 
relay 984, right-hand break contacts of relay 996 
to battery through the winding of relay 90A. The 
operation of relay 907 connects the receiving 
relay 948 in series with the receiving channel 
of party line 2 and thus conditions the receiv 
ing teletypewriter at station D to receive the 
impulses transmitted over this channel from the 
reperforator 492 and tape control transmitter 
5 at the central Station. Following this select 

ing group of impulses, a "Letters' signal is trans 
mitted from the subscriber's station, which is 
recorded by the reperforator 402 and trans 
mitted by the transmitting distributor 50. 
When this “Letters' signal is received by the 
selecting magnets of the Selectors at stations 
A, B, C and D it will cause the selecting mecha 
nisms at these stations to move the platen mem 
ber to its “Letters' position, thus interrupting 
contacts 726 and 920 at stations A and D and 
corresponding contacts at stations B and C. The 
opening of contacts 72 interrupts the locking 
circuit of relay 03, thus permitting this relay 
to release. The opening of contacts 920 inter 
rupts the locking circuit of relay 93 and thus 
permits this relay to release. The circuits at 
stations B and C operate in a similar manner. 
The subscriber will now transmit the message 

which will be received by the reperforator 402 
at the central station, perforated in tape 4, 
transmitted from the tape control transmitter 
50 to the receiving magnet 948. Receiving 
magnet 948 will repeat the message currents to 
the printing magnet 949 which causes the receiv 
ing teletypewriter at station D to record the 
message. The line relays and selecting magnets 
of the selecting mechanisms at Stations A, B, C 
and D all receive and respond to the impulses 
representing the message. However, these mes 
sage currents do not cause the selectors to alter 
or switch any of the circuits at these stations, 
because the switching equipment has been effec 
tively deactivated or disconnected from the se 
lecting mechanisms and remains so disconnected 
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until the proper activating signals are again re 
ceived by the selecting mechanisms. 
End of transmission from a subscriber's Station. 
Assume now that after the transmission has 

progressed for a time from station M to station 
ID and that the message from station. A to the 
central station has been completed. At the con 
pletion of this message the subscriber at Sta 
tion A will perforate a “Figures' signal in the 
tape, followed by a switching signal. The "Fig 
ures' signal will cause the receiving magnet 0:2 
at the central station to operate the receiving 
apparatus to its upper case position. The SWitch 
ing signal combination will then cause it to 
monentarily open contacts 020. This interrupts 
the locking circuit of relay of 3 thus permitting 
this relay to release. The release of relay 03 
connects battery to the upper Winding terminal 
of the receiving magnet O2 and holds this mag 
net in its marking position, thus preventing it 
from following any signaling impulses trans 
mitted over the transmitting channel of the party 
line 2). The release of relay of 3 also interrupts 
the battery connected to the upper Winding ter 
minal of the selector magnet (6, thus per 
mitting this magnet to follow any additional Sig 
naling impulses transmitted over this channel. 

If the subscriber at station. A has additional 
messages to be transmitted to other stations in 
the system, he wili perforate the desired Switch 
ing information in tape 50 at the Subscriber's 
station A, after which he will perforate this tape 
in accordance with the messages to be trans 
mitted. In this case the System Will Operate as 
described above when transmission was first 
initiated from station A. 
Assume now that no more messages are avail 

able for transmission from station A at this time 
and that the subscriber at station A Wishes to 
terminate transmission from his station and in 
dicate this information to the operator at the 
central station. The operator at the Subscriber's 
station will then perforate a blank signal in his 
tape, followed by the 'K' signal, which in turn 
is followed by a special blank signal recorded in 
the tape by operating the special key 65 of the 
keyboard perforator. 
When the blank signal is received by the re 

perforator it causes the No. 6 contact to close as 
described above and perforates a hole in the Sixth 
position in the tape. 
In case the previous message had been trans 

mitted to the reperforator at the central station, 
the operation of the No. 6 contact of the reper 
forator at this time would cause relay 005 to 
release and restore the circuit of the reperfora 
tor to normal. However, since the previous meS 
sage had been transmitted to the receiving tele 
typewriter of and since its circuits together 
With the circuit of the reperforator were returned 
to their normal condition by the operation of 
contacts 020, reception of this blank signal does 
not perform any useful function at the central 
station at this time. 
When the 'K' signal is received, which signal 

combination has a marking first, second, third 
and fourth impulse and a Spacing fifth impulse, 
it causes the reperforator to close the first, sec 
ond, third and fourth contacts without actuating 
the fifth contact. In addition, the common con 
tacts fis, which close once for each code group 
of signaling impulses received by the reperfora 
tor, are also actuated. The operation of these 
contacts completes a circuit for the operation of 
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relay 1005 as described above. Relay 3, how 
ever, does not operate because the No. 5 contacts 
are not actuated. The details of circuits for con 
trolling these relays at this time operate as de 
Scribed above. 
The operation of these contacts also completes 

a circuit for the operation of relay 022 from 
battery to 25 through the right-hand break con 
tacts of relay 1022, winding of relay 022, left 
hand break contacts of relay 22 normal con 
tacts No. 5, the operated common contacts 9, 
right-hand break contacts of relays 905 and 
O3, normal contacts 20 of the receiving tele 

typewriter to ground through the normal No. 6 
contacts of the reperforator. If any one of the 
contacts through 4, inclusive, is not operated 
and remains in its unoperated condition, ground 
is also connected to the right-hand winding ter 
minal of relay 022 through the No. 6 contacts 
of the reperforator, the contacts f020 of the re 
ceiving teletypewriter, right-hand break contacts 
of relays 3 and 35, operated common Con 
tacts O9 and operated contacts of any of the 
contacts through 4 to the right-hand break 
contacts of relay 022, thus preventing relay 022 
from operating. However, in case all of these 
contacts through A are operated, relay 922 will 
Operate in the path described above. The oper 
ation of relay 22 completes a circuit for main 
taining itself operated from battery through its 
right-hand operated contacts, Winding of relay 
922 and its operated left-hand inner contacts, 

lead 923 to ground through the right-hand outer 
break contacts of relay 292. Operation of relay 
022 also connects battery over lead 24 to light 

lamp 2007 which indicates to the operator at the 
central station that the transmission has ceased 
over the transmitting channel of party line 2), 
whereupon she will Operate a key to Start trans 
mission from another one of the stations con 
nected to the party line. Following the "K' 
signal perforated in the tape at the subscriber's 
station, the Subscriber will perforate a special 
blank signal, by means of key 55, in the tape. 
He will then perforate another “K” signal, foll 
lowed by this special signal and repeat this com 
bination a number of times. When the Sub 
scriber operates key 65 a special sixth hole is 
perforated in the tape at the Subscriber's station. 
When this perforation reaches the tape transmit 
ter it causes the No. 6 contacts to be closed. 
This completes a circuit for Operating relay 78 
from ground through the No. 6 contacts of the 
tape transmitter, lead 534 to battery through the 
Winding of relay 98. The operation of relay 
O8 interrupts the locking circuit of relays if 
and if , thus permitting these relays to release. 
The release of relay completes a locking cir 
cuit. for maintaining relay 78 operated and op 
erating relay 99 from ground through the left 
hand inner break contacts of relay 2, winding 
of relay 9, right-hand operated contacts of 
relay 8 to battery through the winding of relay 
709. Release of relay to short-circuits the 
transmitting contacts of transmitting apparatus 
at subscriber's station A and thus effectively dis 
connects this apparatus from the transmitting 
channel of the transmitting apparatus at station 
A. The release of relay if also interrupts the 
Operating circuit of the start magnet 502 of the 
tape transmitter at the Subscriber's station A, 
thus stopping the Operation of this transmitter, 
The tape transmitter will then be stopped with 
the next letter “K' signal under or over the pins 
controlling the contacts. If the operator at the 
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central station should again attempt to start 
transmission from subscriber's station. A before 
the subscriber has any additional messages per 
forated in his tape, a letter "K' signal will be 
immediately transmitted to the central exchange, 
causing lamp 2007 to light to indicate to the 
Operator at the central exchange that the sub 
Scriber at station. A has nothing further to trans 
mit. The tape will then be advanced so that the 
special blank signal with a hole perforated in the 
No. 6 position of tape 50 will actuate the tape 
transmitter at the subscriber's station A and 
cause the transmitting apparatus at the sub 
scriber's station to be again disconnected from 
the transmitting channel 205 of the party line 
2. The last signal combination transmitted 
from the Subscriber's station at the end of trans 
mission as described above is always a blank or 
all-spacing signal combination. This combina 
tion when received by the reperforator 002 at 
the central office causes a hole to be perforated 
in the sixth position in the tape as described 
above and causes the No. 6 contact of the re 
perforator to be momentarily opened. The mo 
mentary Operation of this No. 6 contact inter 
rupts the locking circuit of relay OC5 thus per 
mitting this relay to release. 

If this blank. Signal combination is the end of 
transmission from the party line 20 , relay 05 
will remain on its marking contact sufficiently 
long to allow the slow release relay at 006 to 
release. The release of relay 006 completes the 
circuit for the operation of relay 02 from bat 
tery through the break contacts of relay 006, 
winding of relay 02 through ground to the 
left-hand break contacts of relay 0.05. The 
operation of the relay 02 completes a locking 
circuit for maintaining itself operated as de 
Scribed above. 
The operation of relay f2 also prepares a 

circuit for the operation of relay 003 from bat 
tery, from the break contacts of relay f (96, the 
left-hand operated contacts of relay f(2, the 
right-hand break contacts of relay 994 to the 
lower terminal of the winding of the relay f (3. 
Then when the supply of tape between the 

reperforator 002 and the tape transmitter Of 
is reduced to a predetermined minimum quantity 
contacts ff02 will open and permit relay ff03 to 
release. The release of relay f 3 completes the 
circuit of relay OO3 and causes this relay to op 
erate. The operation of relay 903 causes the 
tape fed-out magnet to operate and after an in 
terval of time lamps fo9 to light as described 
above. The operator will then operate key f) to 
to stop the automatic operation of the reperfora 
tor 002 and thus return the equipment to its nor 
mal condition. 
The above described operations are repeated 

each time messages are transmitted from the Sub 
Scriber's station. In case the subscriber has no 
additional tape perforated for transmission the 
letter 'K' signal followed by the special blank 
signal is perforated in the tape 50 by the sub 
scriber and transmitted over the line to the cen 
tral office. 

Relay f (C6 is operated upon the reception of 
the first spacing impulse and interrupts the lock 
ing circuit of relay 94. The letter “K” signal 
will cause relay 05 to be operated and lock op 
erated. The following blank signal will cause 
relay 05 to be released and then when relay 
006 releases relay 02 will be operated and com 

plete the circuit for the operation of relay O03 as 
described above whereupon the operation of auto 
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matically perforating an additional supply of tape 
is repeated. 
Assume now that the operator at the central 

station upon observing the lighted lamp 2007 
wishes to start the transmitter at Station D. The 
operator Will momentarily operate key 2308. This 
will cause relays 90 and 2002 to operate in Series. 
The operation of relays 99 and 2002 completes 
a path for the operation of relay 967 and for 
locking relays 90 and 2002 operated. The Op 
eration of relay 2002 connects the receiving chan 
nel of the party line 2) to the transmitting dis 
tributor 90. However, this distributor is held 
at rest because the start magnet 930 has not as 
yet been operated. The operation of relay 2002 
interrupts the battery connected to the circuit 
through its center set of its right-hand contacts. 
This interrupts the circuit of the start magnet 
504 of the transmitting distributor 50 and at 

the end of the revolution of brush arm 52 then 
in progress, brush arm 52 will come to rest on a 
stop segment 92 maintaining a receiving chan 
nel of the party line 2) in its marking condition. 
Approximately one-third of a Second after relay 
a 907 operates, during which time brush arm 52 
completes the revolution then in progress, relay 
97 will be operated. 
It should be noted that during this one-third 

of a second the code combination being then 
transmitted to the receiving teletypewriter to the 
receiving relay 948 and printer magnet 949 of the 
teletypewriter at the subscriber's station D will 
have been completed so that the proper character 
Will be recorded on the teletypewriter. Then when 
relay f 9 operates, it completes a path for the 
operation of the start magnet f 930. Start mag 
net 930 releases the transmitting distributor 9 
which thereupon makes a revolution and trans 
mits a blank signal combination over the receiv 
ing channel of the party line 29 to all of the 
selecting mechanisms at Stations A, B, C and D 
connected to this line. This blank signal com 
bination is also received by selecting magnet 949 
of the receiving teletypewriter at station D. The 
reception of this blank combination by this ap 
paratus is not recorded by it, hence it does not 
add any character to the message being received 
at station D. The line relays 0, 8, 85 and 90? 
of the permutation code selectors at the respec 
tive stations A, B, C and D respond to this blank 
code combination, which is a code combination 
in which the start and selecting impulses are 
spacing, and repeats it to the respective Select 
ing magnets O2, 802, 852 and 902. The selecting 

5 magnets O2 and 992 Cause the corresponding 
selecting mechanisms to close contacts 3 and 
93 and a short interval of time later, contacts 
75 and 95. Corresponding contacts are pro 
vided at stations B and C but have not been 
shown. It is to be understood, however, that the 
mechanisms at these stations are similar to mech 
anisms shown in Figs. 7 and 9 and operate in 
substantially the same manner. The operation 
of contact 73 completes an obvious circuit for 
the operation of relay 706. Likewise, the opera 
tion of contacts 93 completes an obvious circuit 
for the operation of relay 906. The Subsequent 
operation of contacts 5 and 95 produces no 
useful function at this time because the circuits 
through these contacts are open at the break 
contacts T 3 and 93. 

Returning now to the central exchange, during 
the first part of this revolution cam 95 opens 
the contacts 94 and interrupts the locking cir 
cuit of relay 926, allowing this relay to release, 
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When contacts 94 open, they also interrupt a 
circuit through the upper winding 93, thus 
causing this relay to be operated to its right-hand 
position, where it. interrupts; the circuit of the 
Start magnet. 930. Start magnet 938 will the 
release. and latch. 929 engage the stop. caim. 92 
at.the end of this first revolution. A short in 
terval of time before the end of this revolution 
cam.f35 again closes contactS 9A which com 
pletes: a circuit for the operation of relay: 928. 
The operation of relay 928 connects the contacts 
of relay, 9 through 98 to the receiving chan 
nel of the party line 23. The operation of relay 
1928: completes a locking circuit, fol' maintaining 
itself operated aind prepares a circuit for the op 
eration of relay: 929. 

Closure. Of contacts 33 also completes, a cil'- 
cuit. for the operation of relay 9 it. Approxi 
mately one-third of a second after contacts 8.4 
reclose, relay 9 is again operated to itS. left 
hand position and causes start magnet 93 to 
reoperate. The operation of the start magnet 
930 completes a circuit for the operation of relay 
1929: Relay 929, in operating, completes a lock 
ing circuit for maintaining itself operated and 
prepares the circuit for the operation of relay 
99. Relay 99, however, does not operate at 

this time because ground is connected to both of 
its: winding terminals. Start magnet 935, ii 
operating, also releases the tiransmitting distribu 
tor 9 whereupon brush arm 82, makes a Sec 
ond revolution and transmits a code combination 
of impulses over the receiving channel of line 2 i 
to each of the stations A, B, C and D Connected 
to this line. 
The receiving relays 7 - 8 , 85 and 90i re 

spond to this second code coin bination and re 
peat it to the respective selecting magnets. These 
Selecting magnets cause the Selectors to operate 
a corresponding pull bar of the selecting nech 
anism at each of these stations. The pull bars 
selected by this code combination at stations A, B 
and C, shown in Figs. 7 and 8, are not provided 
with contacts. The pull bar selected by this coin 
bination at station D causes contacts 98 to 
close. - A short interval of tine later contacts 9 5 
close but do not perform any useful function at 
this time because, the circuit through these con 
tacts is interrupted by the actuation...of contacts 
94. 

Contacts 25: at station A. and the correspond 
ing contacts at stations C and D also close at this 
time. The operation of contacts 75 completes 
a circuit for the operation of relay, 2 from bat. 
tery through, the Winding of relay 7 2, the left- : 
hand, outer, operated contacts of relay 38, op 
erated contacts 5, break contacts 7:4 and 3 
to ground. The operation of relay 12, inter 
rupts the locking circuit of relay, le S. and thus 
permits this relay to release. Corresponding re 
layS. at stations is and Coperate in a similar man 
ne. 
At station ID the operation of contacts. 94- coin. 

pletes, a circuit for the operation of relay. 9). 
from battery through the left-hand winding of 
relay 9 0, operated contacts of relay 996 to ground 
through the actuated contacts 9:4, and normal 
contacts 93. The operatior of relay 9 inter. 
rupts the locking circuit of relays 968 and 905, 
permitting these relays to release. Relay 909, 
however, is slow to release and does not immedi 
ately release. The operation of relay 9C, also 
completes a circuit for maintaining itself operated 
and for Operating relay 9 from battery through 
the right-hand winding of relay.9f G, its right 
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hand operated contacts; winding of relay 9ff, the 
left-hand inner break: contacts of relay. 908 to 
ground. The operation, of relay, 9 f, interrupts 
the locking: circuit of relay, 906- and permits this 
relay to release. The operation of relay: 9-com 
pletes...a circuit for the operation of the slow, oper 
ate relay 9 8. After: relay: 906 has released, relay 
539. will finally release. and relay: 9f 8 operate 
which again: prepare a locking circuit. for relay 
936 when it is againoperated, 
The operation of relay 99 also removes the 

short circuit. fron, the transmitting contacts of 
the transmitting apparatus at station D. and: thus 
effectively connects these contacts...to...the trans 
mitting: channel of the party. line. 20-f. 

Station D may now transmit messages to any of 
the other stations in the System in the same man 
ner as described above.. 

Returning again to the central eXchange a short 
interval after the beginning of this second rey 
olution, can 95. Will again, open contacts, 9.4 
and interrupt the circuit, through the upper wind 
ing of... relay 9 fil. Relay: 9:7 will thereupon 
be operated to its right-hand position. Where it 
wili: interrupt a circuit through...the start magnet 
938 and release the stop; latch. 929; which will 
engage the Stop cam 92 at the end of this sec 
Oild revolution. Relay. 97; in operating to its 
right-hand position, removes the ground from 
the upper winding of terminal of relay f9f 9, thus 
pelinitting this relay to operate, Shortly be. 
fore the end of this second revolution, cam 9.f5. 
Will again reclose contacts 9.f4, and complete a 
circuit, through the upper, winding of relay, 9 (7. 
Approximately one-third of a second later, during 
Which time the switching relays at the subscrib: 
ers' stations have adequate time to operate in the 
manner described above, relay 1917 will again 
be Operated to its left-hand position where it 
completes the circuit for the operation of relay 
£988. The operation of relay: 908 interrupts the 
Operating circuit of relay: 907 and allows this 
relay to release. The release of relay f 907 inter 
rupts the 'locking circuit of relays 2002 and 90i, 
thus allowing these relays to release: Relay 1907, 
in releasing, completes a circuit for the operation 
of relay. 926 from battery, through contacts 944, 
Winding of relay 326 to ground through the left 
hand break contacts of relay 907. Relay 1926. 
in operating, interrupts a locking circuit of re. 
lays f28 and 929, thus allowing these relays to 
release. The release of relay. 907 also interrupts 
the circuit through the upper winding of relay: 
is 7, thuis allowing this relay to release, . Relay. 
1929, in releasing, interrupts the Operating cir 
cuit of relay 99, thus permitting this relay to 
release. The release. of relays 99; and 97 in 
terrupts the operating circuit of relay: 908 and 
allows this relay to release and thus restores the 
automatic transmitter circuit to normal. 
The release of relay. 2002.reestablishes a circuit 

for the Operation of start magnet. 504, whereupon 
transmission of signals to the receiving teletype 
Writer at station D. will be. resumed. 

In the absence of line. hits or machine or elec 
trical failure none of the signaling impulses-rep 
resenting any of the characters of the meSSage 
being transmitted to the receiving teletypewriter. 
at Station D are altered or mutilated in any way: 
and that no additional characters are recorded by. 
this teletypewriter incident to the recording of 
the message. 
ASSume that the messages are perforated in 

tape 900 at station D and that the first message. 
is intended for station H it will be transmitted 
to the reperforator f002 at the central station 
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which will cause tape to be perforated in accord 
ance with the message. These perforations will 
pass through the tape transmitter f 0 and cause 
this transmitter to be connected to the receiving 
channel of party line 22 in a manner similar 
to the manner described above. Thereafter, the 
message will be retransmitted by tape transmit 
ter to the receiving channel of party line 
202 and cause the selecting equipment 824 at 
Station H to connect receiving apparatus to this 
station to the receiving channel after which the 
neSSage Will be recorded at Station H. 
The Central station operator stops transmission 

from a subscriber's Station 
ASSume now that the transmission from sta 

tion M, as described above, has not been com 
pleted but that for some reason the operator at 
the central Station Wishes to interrupt this trans 
mission and start transmission from Station K. 
To accomplish this, the operator at the central 
station will operate the stop key 2009 which will 
cause the operation of relays 2004 and 96 in 
series. The operation of relays 906 and 2004 
will complete a circuit for maintaining relays 
2004 and 986 operated and will cause relay. 907 
to Operate. Operation of relay 2004 connects the 
transmitting distributor 90 in series with the 
receiving channel of party line 203 to station K. 
If, as under the assumed conditions, no messages 
are being transmitted over this receiving chan 
nel, the operation of relay 2004 performs no other 
useful function at this time. However, in case 
messages are being transmitted from one of the 
transmitting distributors at the central exchange 
over the receiving channel of party line 203, the 
operation of relay 2004 will interrupt the operat 
iing circuit of the start magnet of this transmitter 
and cause it to come to rest after completing the 
code combination then in progress of transmis 
Sion. Approximately one-third of a second after 
relay 907 operates, relay 97 will be operated 
and complete a circuit for the operation of the 
start magnet 93 which in turn releases the 
transmitting distributor 9 and causes brush 
arm 92 to make one revolution during which 
time a blank Signal, that is, a single code com 
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bination in Which all of the impulses are spacing, 
is transmitted over the receiving channel of the 
party line 203 to station K. Receiving relay 30 
of the selecting mechanism at station K will re 
spond to this code combination and repeat it to the selecting magnet 302, 
The selecting magnet 302 will cause the blank 

contacts 33 to be operated for a short interval 
of time. A very short interval of time after con 
tacts 33 have been operated, contacts 35 will 
be momentarily operated and then released be 
fore contacts 33 are released. Inasmuch as 
contacts 33, in operating, interrupt the circuits 
of contacts 1315 during the entire interval of 
time during which these contacts are operated, 
contacts 35 perform no useful function at this 
time. The operation of contacts 33 complete 
an obvious circuit for the operation of relays 
339, 349 and 34. The operation of relays 
339, 34 and 34 complete a locking circuit for maintaining themselves operated. 
Returning now to the central station, near the 

beginning of this first revolution of the brush 
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relay 9 T to release and, in turn, releases start 
magnet 939. Start magnet 930 releases, cauS 
ing the stop latch 920 to engage the Stop can 
92 at the end of this first revolution. Near the 

end of this first revolution of brush arm 92, 
during which a blank Signal is transmitted over 
the receiving channel of party line 203, cam 95 
will reclose contacts 914. Contacts i94, in re 
closing, complete a circuit for the operation of 
relay 928. Relay 928, in operating connects 
the contacts of selecting relays 96 to 936 to 
the transmitting distributor 90 and to the re 
ceiving channel of party line 203. 
Approximately one-third of a Second after con 

tacts 94 are closed relay 97 is again operated 
to its left-hand position where it again completes 
a circuit for the operation of start magnet (930. 
Start magnet 930, in operating, completes a cir 
cuit for the operation of relay 929. Relay 1929 
completes a circuit for inaintaining itself oper 
ated and connects ground to the lower Winding 
terminals of relay 99. Relay 9, 9, however, 
does not operate at this time because ground is 
connected to both of its Winding terminals. 
Start magnet 930 in operating withdraws the 
stop latch i920 from its stop calm 921, thus per 
mitting the distributor brush arm 927 to make 
a Second revolution and transmit a second code 
combination over receiving channel of party line 
23 to station K. During this revolution mark 
ing inpuises Will be trail Siluted during tile Sec 
Ond and fifth impulse intervals and Spacing in 
pulses during the first, third and fourth impulse 
periods Since relay 96 is operated at this time. 
These impulses are transmitted to a SupScriber 
K where line relay St repeats them to the se 
lecting magnet 32. Magnet 302 responds to 
these impulses and causes the Selecting mecha 
nism to momentarily close contacts 35. Con 
tacts 35, in closing, complete a circuit for the 
operation of relay 342 from battery through the 
left-hand Winding of relay 342, the operated 
contacts of relay 339, 34 or 34 , operated 
contacts 35 and unoperated contacts 3i, 3 6, 
f3f4 and 3:3 to ground. The operation of relay 
f342 interrupts the locking circuit of relays 34 
and 345. Relay 345 is slow in releasing and 
does not release immediately. The release of re 
lay 341, however, completes a circuit for locking 
relay 342 operated and for operating relay 343 
from battery through the right-hand winding of 
relay 342, right-hand operated contacts of relay 
342, Winding of relay A363, the left-hand inner 
break contacts of relay 34, 366, 344 to ground. 
The operation of relay 343 interrupts the lock 
ing circuit of relays 339, 34t and 34 ?, thus 
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70 arm 927 can 95 opens contacts 94. This . 
interrupts the locking circuit of relay 926 and 
permits this relay to release. Contacts 94, in 
opening, also interrupt the circuit through the 

permitting these relays to release. A short in 
terval of time after the release of these relayS, 
relay f345 releases and prepares another locking 
circuit for these relays when they are again oper 
ated by transmitting the proper code combina 
tions from the central eXchange. 
The release of relay 347, as described above, 

interrupts the circuit of the start magnet of the 
transmitter at the subscriber's station IM. This 
interrupts the operation of the tape transmitter 
to this station and prevents it from transmitting 
any more impulses over the transmitting channel 
of party line 2C3. The release of relay 347, in 
addition, short-circuits the transmitting line ex 
tending to station M. This effectively discon 
nects the transmitting apparatus at this station 
from the transmitting channel of party line 203. 

Returning now to the central station, shortly upper winding of relay 97, thus allowing this 75 after the beginning of this second revolution of 



the brush arm 927 cam 9 5 opens contacts 
94 and permits relay: 9 f to be operated to its 

'right-hand position. Relay 9:7, in operating to 
its right-hand position interrupts the circuit of 
the start magnet 930 and causes it to release 
a stop latch 920 which will thereupon engage 
Stop cann 92 at the end of this second revolution. 
The relay. 9, in operating to its right-hand 
position, removes ground from the upper winding 
terminal of relay 99 and permits this relay to 
operate. . . . - - - . . . . . . ." . . . . . . . . . . . . . . . ' ' - . 

Near the end of this second revolution cam 95 
again recloses contacts 9:4. Contacts 9.f4, in 
closing, again close a circuit through the upper 
winding of relay: 97: Approximately one-third 
of a Second later, during which time the ap 
paratus and relays at the subscriber's station as 
described above have adequate time to function, 
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relay 9 it will again be operated to its left-hand , 
position where it will complete a circuit for the 
operation of relay f908. Relay f908, in operat 
ing, Will interrupt the operating circuit of relay 
f907 and permit this relay to release. Relay (907, 
in releasing, interrupts locking circuit of relays : 
2004 and 906, permitting these relays to release. ; 
The release of relay. 90 comipletes a circuit for 
the operation of relay 926. Relay 926, in oper 
ating, interrupts the locking circuit of relays 928 
and 
Relay 926, in operating, also completes a lock 
ing circuit for maintaining itself operated under 
control of contacts 94. The release of relay 
929 interrupts the operating circuit of relay 99, 
thus allowing this relay to release which, in turn, 
releases relay 908, thus restoring the transmit 
ting distributor circuit to its normal condition. If 
the operator at the central station then wishes 
to start the transmission from station L, she will 

f 929 and allows these relays to release. . 
30 

momentarily operate key .26 0, whereupon the 
operation of the automatic transmitting dis 
tributor at the central station will be repeated 
and the transmission from station L started as 
described above with reference to the starting 
in the transmission from station M with the ex 
ception that contacts 3 f6, and relay 346 will be 
operated at this time instead of contacts 37 
and relay 347. 

Transmission from the central station 
MeSSages may also be transmitted from the 

central station to any of the outlying subscribers' 
Stations. Fig, 17, shows: the transmitting ap 
paratus required at, the central station for 
transmitting messages. to...these outlying stations. 
It is also possible...for messages to be transmitted 
simultaneously to two or more of the stations on 
any party line. For example, assume that the 
central Station has a message-intended for sta 
tions A and D connected to party line 20. The 
operator at the central station will operate the 
keyboard perforator 703 in accordance With the 
message to be transmitted to these stations. 
Prior, however, to perforating the tape in ac 
cordance with the messages to pe perforated, the 
operator at the central station will first perforate 
a blank signal in the tape, followed by a signal 
combination having a ; Single marking impulse. 
If, as assumed, the messages are intended for 
party line 20, this combination will have only. 
the No. 1 pulse marking, and the second, third, 
fourth...and fifth pulses: Spacing: . Following this. 
impulse the Operator will perforate a letters signal 
in the tape where it is required to provide ade 
quate time for the operation of the SWitching 
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relays. Following this a figures signal is per 
forated in the tape and then an activating signal 
followed by One or more selecting signaling com 
binations. Under the assumed conditions two 
selecting combinations will be transmitted after 
the activating signal combination. Following 
this the letters signal will be transmitted and then 
the message. - - - 

When the blank signal, which will have a hole 
perforated in the sixth position in the tape, 
reaches the transmitting distributor 701, it will 
cause the sixth tape controlled contact to operate 
and cause relay: fift to operate. Relay fif T 
would cause any previous connection to be inter 
rupted. In case the transmitting distributor 70 
is idle, operation of this relay at this time pro 
duces lio useful function. The single marking 
combination causes relay (106 to be operated and 
then, when cam fit 5 closes contacts (7 f6, relay 1869 is operated providing the receiving channel 
of the party line 20 is idle. If the receiving 
channel of party line 20 is busy, relay. 82 will 
be operated and the operation of relay 82 re 
imoves the operating ground from all of the 
Switching relays employed to connect the trans 
mitters at the central exchange with the re 
ceiving channel of party line 20 . . If this chan 
nel is busy, relay 1809 will not operate until it 
becomes idle. Consequently, the transmitter 
distributor 79 will remain at rest during this 
interval. When the receiving channel of the 
party line 20 becomes idle, relay 82 i will re 
lease and permit relay f869 to operate. Relay 
f809, in turn, will cause relay if 83 f to operate. 
The operation of these two relays connect the 
transmitting distributor f70 to the receiving 
channel of party line 20, whereupon the trans 
mitting distributor f70? will transmit signaling 
impulses over this line in accordance with the 
remaining perforations in the tape. 
In case two or more of the transmitting dis 

tributors have stored or are having stored in 
their respective tapes messages directed to any 
particular line at a time during which this line 

5 is busy, both distributors will wait until the line 
becomes idle. Then the switching relays corre 
Sponding to relays: 80? and 809 of each dis 
tributor will be operated when relay 80 re 
leases. Relay 80 will immediately reoperate 
and Femain operated as long as any ci these 
Switching relays remain operated. The fact that 
two or more Sets of relays operate, however, does 
not permit two transmitters to simultaneously 
transnit. Over the same channel. Only the lower 
transmitter Will be permitted to transmit over 
the channel because the circuit through the start 
magnet of the upper transmitter will be inter 
rupted at the lower switching relay correspond 
ing to relay 809. This relay, in operating con 
nects battery to a circuit extending through the 
left-hand break contacts of relay 2002 and 83, 
the central set of right-hand contacts of relay 
f899, tape control contacts 702 to ground through 
the winding of the start magnet iO5. The start 
magnet will operate in this circuit and release 
the transmitter, whereupon the transmitter will 
transmit signaling impulses over the receiving 
channel of line 29 in accordance with the perfo 
rations in the tape. . . . . . . . . . . . . . . . . . 
In case another set of switching relays above. 

these relays operate at the same time, the circuit 
of the 'start magnet of this other transmitter will not be complete. Consequently, the distribu 

75 tors will remain at rest and maintain the circuit 
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closed through it. Then, after the transmis 
Sion Was completed to this channel from the 
transmitting distributor 70 and relay 809 re 
leased, the circuit to the start magnet of the 
Second transmitter would be completed, where 
upon it Would transmit its message over the re 
ceiving channel of party line 20. 

Returning rioW to the assumed conditions 
Where transmitter has a message intended 
for stations A and id of party line 2, a figures 
signal will be transmitted from distributor of 
after the Switching relays 80 and 809 have 
been operated. This figures signal is received 
by line relays , 8.0, 85 and 90 of the se 
lectors at stations A, B, C and D. These relays 
respond to this signals combination and repeat 
it to the selecting magnets 2, 802, 852 and 982. 
The selecting magnets, upon receiving this com 
bination, cause the selectors to actuate a mem 
ber corresponding to the platen of a teletype 
Writer to its figures position where contacts 2 
at station A and 92 at station D are closed. 
Corresponding contacts are closed at stations B 
and C. These contacts are maintained closed 
until a letters signal is received. Following the 
figures signal, an activating Signal Will be trans 
mitted over this line and be received by the se 
lecting magnets 62, 862, 852 and 902 of the 
permutation code Selectors at stations A, B, C 
and D. The selecting magnets respond to this 
activating Signal and cause selectors to close con 
tacts 72 and 82 at stations A and D. Similar 
contacts are closed at stations B and C. Opera 
ion of contacts 2 completes a circuit for the 
operation of relay 793. Relay 93, in operating, 
completes a circuit for maintaining itself operated 
under control of the contact 20. Similarly, con 
tacts 92 complete a circuit for the operation of 
relay 302 which also completes a circuit for main 
taining itself operated under control of contacts 
928. The next combination transmitted over the 
line will represent a selecting impulse for con 
necting a receiving teletypewriter apparatus at 
station. A to the receiving channel of party line 
2 . This impulse will be received by all of the 
selecting magnetS connected to the receiving 
channel at stations A, B, C and D. These mag 
netS will all respond to these impulses and cause 
their Selectors to actuate a pull bar. The actu 
ated pull bar at station. A will cause contacts 22 
to be momentarily operated. The operation of 
these contactS completes a circuit for the opera 
tion of relay 33 from ground through the op 
erated contacts 28, operated right-hand and 
left-hand contacts of relay 7 e3, operated con 
tacts 22 to battery through the winding of re 

Relay 04, in operating, completes a 
locking circuit for maintaining itself operated 
under control of relay 05. The pull bars actu 
ated at stations A, B, C and D in response to 
this code combination do not close any contacts 
at these stations. Consequently, the relays at 
these stations remain in their previous condition. 
The operation of relay Oil completes a circuit 

for lighting lain p 33 to indicate that the re 
ceiving apparatus at Station A is connected to 
the receiving channel. The operation of relay 
4 also completes a circuit for the operation of 

relay from ground through the right-hand 
operated contacts of relay 74, the left-hand 
break contacts of relay 756 to battery through 
the winding of relay it. Relay '07, in operat 
ing, connects the receiving relay 648 in series 
with the receiving channel of party line 20 so 
that this relay will now follow signaling impulses 
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transmitted over the line and repeat them to the 
printer magnet 649 of the receiving teletype 
Writer at station A and cause these signals to be 
recorded. 
The next signaling combination to be trans 

mitted over the line will be the selecting com 
bination required to connect the receiving ap 
paratus at Station D to the receiving channel 
of party line 20t. This code combination Will 
be received by the selecting magnets 702, 802, 
85? and 992 and cause the corresponding select 
ing mechanisms to operate a pull bar. This pull 
bar will cause contacts 922 at station D to mo 
mentarily close and operate relay 904 in a cir 
cuit pointed out in detail hereinbefore. The 
pull bars selected by this combination at stations 
A, B and C are not provided with any contacts. 
Consequently, the circuits at these stations re 
main in their previous condition. The opera 
tion of relay 94 completes a circuit for the 
operation of relay 907 and the operation of relay 
97 connects the receiving relay 948 in series 
With the receiving channel of the party line 2) f. 
This relay will repeat the signals repeated over 
this channel to the printing magnet 949 of the 
receiving teletypewriter at station D. The next 
signal combination transmitted over receiving 
channel of line 20 from the transmitting distrib 
utor it will be a letters signal. The selecting 
magnets of these stations will respond to this 
code Combination and cause the selecting mech 
anism to position the platen member to its let 
ters position, thus opening contacts 20 and 920 
at Stations A and D and corresponding contacts 
at Stations B and C. The opening of these con 
tacts interrupts the locking circuit of the relays 
703 and 903 at Stations A and D, respectively. 
Similar relays are released at stations B and C. 
The release of these relays effectively discon 
nects the switching system from these selecting 
mechanisms so that when the selecting mech 
anisms respond to the message signals trans 
mitted over the system they do not cause any 
of the SWitching relays to operate or release. 
Then, When the message impulses are trans 

mitted from the transmitter 70 over the re 
ceiving channel of the party line 20? they will 
be recorded on the receiving teletypewriters at 
both stations A and D. At the termination of 
this message the usual disconnect signals will be 
transmitted over this receiving channel. The 
Sane disconnect signal will disconnect the re 
ceiving teletypewriter at both stations A and D 
from the receiving channel of party line 20 and 
thus restore the stations equipment to their nor 
mal condition. 
In the foregoing descriptions it has been as 

Sumed that the transmission was from the tape 
controlled transmitters. The transmission might 
equally Well have been from the keyboard trans 
mitters provided at the respective stations pro 
vided the lever 6f 6 is in either its keyboard or 
K position or in its T-K or keyboard and tape 
position. The operation of the system is essen 

, tially the same under both of these conditions. 
... It is, of course, necessary for the necessary switch 
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ing information to be transmitted in this case 
from the keyboard prior to transmitting the mes 
Sage over the System. In case the keyboard is 
employed for transmission, it will be necessary to 
observe the counter which is operated by magnet 
66 each time a message character is transmitted 
Over this System. This is provided to indicate to 
the Subscriber when it will be necessary to trans 
mit a carriage return signal and a line feed signal 



to properly operate the receiving teletypewriter 
at the distant subscriber's station. ... The circuit 
of this counter is so arranged that the release 
magnet 66 will be operated when a carriage 
return signal is transmitted over this system so 
that it will be in a position to start counting 
the characters of the next line. The circuit of 
the conting magnet. 66) is so arranged that it 
will not count various code combinations repre 
senting the various functions such as letters. 
signals, figures signals, etc., transmitted from the 
keyboard. . . - - - - - - - - - 

The operation of the system for the transmis 
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sion of messages from any station to any other 
station is substantially the same as described 
above for the various typical circuit connections. 
Each of the various communication paths will 
not be described in detail because they may be 
composed of any suitable type or combination of 
types communication paths which are well under 
stood in the art and operate in their usual man 
le. . . . . . . . . . . . . . . . . . . .. 

It should be noted, however, that any sub 
Scriber or station connected to the system may 
transmit messages (through the central switch 
ing office) to any other station connected to the 
system by perforating suitable switching infor 
mation in the tape, or transmitting it from the 
keyboard, prior to the transmission of each mes 
sage. Furthermore, any station may send mul 
tiple address messages to two or more or may 
broadcast to all of the stations connected to any 
party line in a manner similar to the manner. 
described in detail above where it was assumed 
that the central station desired to transmit to 
stations A and D simultaneously. Likewise, the 
central station may simultaneously transmit to 
as many of the subscribers connected to any 
party line as may be desired. . . . . 

Furthermore, any subscriber on a party line 
may stransmit messages to any other subscriber 
on the same party line by transmitting suitable 
switching information to the central station over 
the transmitting channel. At the central sta 
tion this switching information will serve to relay 45 
messages from the transmitting channel to the 
receiving channel of this party line in the same 
manner that it relays messages from the trans 

other individual or party line. 
Party lines 23 and 292 are provided with re 

mitting channel to the receiving channel of any 

ceiving teletypewriters individual to these lines:- 
As described with reference to Fig. 10, messages 
received from these party lines 20 and 232 in 
tended for the central station are recorded on 
these receiving teletypewriters. Receiving tele 
typewriters individual to each of the party lines 
are provided for only those party lines from which 
a substantial proportion of the originating mes 
sages are intended for the central station. 

terminate at the central station in a reperforator. 
Messages originating upon these lines intended 
for the central office are directed through the 
reperforators connected to these lines, the trans 
mitting distributors controlled by the tape from 
these reperforators, and the switching equipment 
to the receiving teletypewriter 630. The reper 

ransmitter-distributors and switching . . tions to said central station comprising a first 
forat s 

equipment connected to lines of this type operate 
in substantially the same manner as the equip 

ment connected to the other type of party lines 
as described above. The receiving only teletype 
Writer 630 acts just as if it were connected to a 
receiving only channel extending to another sub 
scriber's station except that it is actually located 
at the central station, so that no geographically 
long telegraph line is connected between it and 
the central station. : - - - , " ... 
RIt is also to be understood that this invention 

is not limited to the specific circuits of the pre 
ferred embodiment of this invention described in 
detail above because many modifications of these 
circuits and other circuits of a similar nature for 
performing the same functions will at once ap 
pear obvious to persons skilled in the art of auto 
matically switching communication circuits. For 
example, a signple switching system is shown con 
nected to the transmitting distributor which is 
capable of selecting five different circuits. It is 
to be understood, however, that other equivalently 
functioning types of Switching circuit may be em 
ployed and may select as many communication 
circuits as may be desired Without departing from 
this invention, the scope of Which is defined in 
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the following claims. 
What is claimed is: - 
1. A communication System comprising a plu 

rality of outlying stations, a central station, trans 
mitting and receiving apparatus located at each 
of said cutlying stations, a communication chan 
nel connected between each of said outlying sta 
tions and said central station for transmitting im 
pulses from the transmitting apparatus at each. 

* of said outlying stations to said central station, 
35 a second communication channel COnnected be 

tween each of said outlying stations and said cen-. 
tral station for transmitting impulses from said 
central station to said outlying stations, switch 

*ing apparatus at said outlying stations connected 
to said second communication channel for coin 
necting said transmitting apparatus to said first 
communication channel and for connecting said 
receiving apparatus to said second channel, and 
means at said central station for controlling said 
SWitching apparatus. . . . . . 

2. A communication System comprising a plu 
rality of outlying stations, a central station, trans-- 
mitting and receiving apparatus at each of said 
outlying stations, a communication channel con 
nected between each of said outlying stations and 
said “central station for transmitting impulses 
froin the transmitting apparatus at each of said. 
outlying stations to said central station, a second 

... communication channel connected between each - 
55 
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of Said outlying stations and said central station 
for transmitting impulses from said central sta 
tion to said outlying station, switching apparatus. 
at each of said outlying stations connected to said 
second connunication channel for connecting 

- 

-In case Cnly a small proportion of the messages 
originating on a party line is intended for the 
central station, no receiving teletypewriter will 
be provided individual to the party line. Such 
party lines have been illustrated in Fig.14 and 

said transmitting apparatus to said first com 
munication channel and for connecting said re 
ceiving apparatus to said second channel and 
means at said central station for controlling said 
Switching apparatus, means at each of said out 
lying stations for transmitting a distinctive sig 
nal to said central station when all of the in 
formation available for transmission has been 
transmitted, and means at said central station 
for responding to said distinctive signal. ' , 

70 3. In a signaling System, a central station, a 
plurality of outlying stations, each comprising: 
transinitting and receiving apparatus, a signal 
transmitting system connecting said outlying sta 

line connected to each of Said outlying stations 
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and said central station for transmitting in 
pulses from said outlying Stations to said central 
station, a second line connecting each of said out 
lying stations and said central station for trans 
mitting impulses from said central station to said 
outlying stations, and switching apparatus at 
each of said outlying stations connected to said 
second line for connecting said transmitting ap 
paratus to said first line and for connecting said 
receiving apparatus to Said second line in re 
Sponse to permutation code signals transmitted 
OVer Said Second line. 

4. In a telegraph system, a central station, a 
plurality of outlying stations, each comprising 
transmitting and receiving apparatus, a tele 
graph transmission system connecting said out 
lying Stations to said central station comprising 
a transmitting line connected to each of said out 
lying Stations and said central station for trans 
mitting impulses from said outlying stations to 
said central station and a receiving line connect 
ing each of said outlying stations and said cen 
tral station for transmitting impulses from said 
central station to said outlying stations, switch 
ing apparatus at each of said outlying stations 
Connected to said second line for connecting said 
transmitting apparatus to said transmitting line 
and for connecting said receiving apparatus to 
Said receiving line in response to permutation: 
code signals transmitted over said receiving line, 
apparatus at said central station for interrupt 
ing communication over said receiving line with 
out mutilating any of the code combinations of 
Signaling impulses being transmitted thereover, 
means for transmitting the permutation code 
combinations of switching impulses, and means 
for reestablishing the communication over said 
receiving line without adding any additional code 
combinations to said message currents and with 
out mutilating any code combinations of said 
neSSage currents. 
5. A selector responsive to permutation code 

groups of impulses, a first switching apparatus 
controlled by Said selector, a second switching 
apparatus also controlled by said selector, means 
for energizing Said first switching apparatus in 
response to a particular group of impulses, means 
for controlling said first switching apparatus by 
Succeeding code groups and means for deemergiz, 
ing said first switching apparatus by a second 
particular group of impulses, means for energiz 
ing said Second switching apparatus in response 
to a third particular group of impulses, and means 
E. deenergizing said second switching appara-'. 
U.S. 

6. In a signaling System an incoming line, a 
Selector controllable by permutation code groups 
of pulses connected to said incoming line, and a 
first group of switching devices controlled by said 
selector, means operated in response to a particu 
lar group of impulses for operatively connecting 
Said first group of Switching devices to said selec 
tor, a group of signal responsive devices connect 
ed to said first group of Switching devices and 

3. 

means for selectively connecting said signal re 
Sponsive devices to said incoming line under con 
trol of said selector and said first switching de 
vices, means responsive to a second particular 
group of impulses for interrupting said operative 
connection, a second group of Switching devices, 
means controlled by a third group of impulses for 
operatively connecting said second group of 
switching devices to said Selector, means respon 

; sive to said third group. of impulses for discon 
necting the previously connected signal respon 
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sive device from said incoming line, apparatus 
controlled by said second group of switching de 
vices and said selector, and means responsive to 
another group of impulses for interrupting said 
Second operating connection and for restoring 
the connection between said previously selected 
Signal responsive devices and Said signaling line. 

7. In a telegraph system, a plurality of tele 
graph stations, a telegraph line connected be 
tween said stations, telegraph transmitting and 
receiving apparatus located at each of Said sta 
tions, a selector controllable by permutation code 
groups of impulses located at each of Said sta 
tions, a first group of Switching devices located 
at each of said stations, means for establishing 
an operative connection between said first 
switching devices at each of said Stations and 
said selectors at each of said stations in response 
to a first particular permutation code group of 
impulses, means controlled by said selectors and 
said switching devices for Selectively connecting 
at least one of the receiving devices at, at least, 
one of said stations to said telegraph line in re 
sponse to succeeding code permutation groups 
of impulses, means responsive to a particular Sec 
ond permutation code group of impulses for in 
terrupting the operative connection between said 
selectors and said first switching devices at each 
of said stations, a second group of Switching de 
vices at each of said stations, means at each of 
said stations responsive to a third permutation 
code group of impulses for establishing an opera 
tive connection between said second group of 
switching devices and said selectors at each of 
said stations, additional means responsive to said 
third permutation code group of signaling im 
pulses for interrupting a previously established 
connection at any of said stations between the 
receiving apparatus thereat and Said line, and 
means responsive to succeeding groups of permu 
tation code impulses for selectively connecting 
the transmitting apparatus at one of Said sta 
tions to said line and means responsive to other 
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permutation code groups of impulses for inter 
rupting said last mentioned operative connection 
and restoring the connection between Said pre 
viously selected receiving device and said line. 

8. In a telegraph system, a perforating ap 
paratus controlled by received telegraph signals, 
a tape perforated by said apparatus in response 
to received telegraph signals, a tape-controlled 
telegraph transmitter, means for supplying said 
tape to said telegraph transmitter, automatic 
means for perforating said tape, an Operative 
connection between said automatic means, Said 
perforating apparatus and said tape-controlled 
transmitter for automatically perforating Said 
tape, and means for controlling said operative 
connection in response to a particular group of 
signal combinations received by said perforating 
apparatus. 

9. In a telegraph system, a perforating ap 
paratus, a tape, a Source of telegraph signals, 
an operative connection between said source of 
telegraph signals and said perforating apparatus 
for perforating tape in accordance with telegraph 
signals received from said source, a tape-con 

75 

trolled transmitter supplied operative inde 
pendently of said tape with and controlled by 
said perforated tape, means responsive to a par 
ticular code group of telegraph signaling im 
pulses received from said source, an operative 
connection between said perforating apparatus 
and said tape-controlled transmitter jointly con 
trolled by said responsive means and the Supply 
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of tape between said perforating apparatus and 
said tape-controlled transmitter, for automatically 
perforating an additional supply of tape, and 
additional means for controlling said operative 
connection for stopping the automatic perfora 
tion of Said tape. . . . . . . . . . . . . . . . . . . . 

10. In a telegraph system, a perforating ap 
paratus, a tape, a source of telegraph signals, an 
operative connection between said source of tele 
graph signals and said perforating apparatus for 
perforating tape in accordance with telegraph 
signals received from said Source, a tape-con 
trolled transmitter supplied with and controlled 
by said perforated tape, means responsive to a 

: particular code group of telegraph Signaling im 
pulses received from said source, an operative 
connection between said perforating apparatus 
and said tape-controlled transmitter jointly con 
trolled by said responsive means and the supply 
of tape between said perforating apparatus and 
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transmitter for controlling said Switching ap 
'paratus. . . . . . . . . . . . . . . .. 
... 15. A telegraph system comprising a telegraph 
line, a first telegraph transmitter connected to 
said line, a second telegraph transmitter con 
nected to said line, at least one switching device 
connected to said telegraph line, at least two 
telegraph instruments controlled by said Switch 
ing device, means for transmitting telegraph sig 
naling impulses over said line from Said first 
telegraph transmitter, means for disabling said 
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20 
said tape-controlled transmitter-for automatically 
perforating an additional supply of tape, addi 
tional means for controlling said operative coin 
nection by said perforating apparatus for stop 
ping the automatic. perforation of tape, and 
manual means also controlling said operative 
connection for stopping the automatic operation 
of said perforating apparatus. . . . 

11. A telegraph System comprising a telegraph 
transmission system, a plurality of geographically 

25 

30 
separated telegraph, stations connected to said 
telegraph system, a transmitting device located at 

: each of Said Stations, means for normally dis 
abling each of said telegraph transmitting devices, 
and means responsive to permutation code groups 35 
of impulses for selectively rendering only one of : 
Said disabling Imeans ineffective at any given time. 

12. A telegraph system comprising a plurality 
of telegraph stations, a telegraph line connected 
to said stations, a receiving device at each of said 
stations, disabling means for normally disabling 
each of Said receiving devices, and apparatus re 
Sponsive to permutation code groups of impulses 
for Selectively rendering only one of said disabling 
means ineffective at any given time, whereby, one 

first transmitter at the end of any code group of 
signaling impulses being transmitted over said 
line, means for transmitting .switching code 
groups of telegraph impulses from Said Second 
transmitter for controlling said switching appa 
cratus, and means, for rendering ineffective said 
disabling means after said code groups of Switch 
ing in pulses are transmitted over said telegraph 
line. . . . . . - - - - - - .. 

16. A telegraph system comprising a first sta 
tion, a Second station, and a telegraph transmis 
sion system extending between said stations, a 
first and a second telegraph transmitting appa 
ratus at said first station, a first and a second re 
ceiving apparatus -at said second station, switch 
ing apparatus at said second station for connect 
ing. Said first receiving apparatus to said trans 
mission system, and switching apparatus at said 
first station for connecting said first transmitting 
apparatus to said transmission system, switching 
apparatus at Said first station for automatically 
connecting said Second transmitting apparatus 
to Said System, means for automatically stopping 
Said first transmitter at the completion of any 
code group upon the connection of said second 
transmitter to said transmission system, means 
at Said second station responsive to the operation 
of Said second transmitter for interrupting the 

40 connection between said first receiver and said 
transmission-System, means at said first station 
for again initiating transmission from said first 
transmitter upon the disconnection of said sec 
ond transmitter, and means at said second sta 

stion for reestablishing a connection between said 
of Said receiving devices may receive telegraph 
Signaling impulses transmitted over said line. 

13. A telegraph perforating mechanism com 
prising a receiving mechanism. a receiving mag 
net, a flexible tape, a selector mechanism con 
trolled by Said receiving magnet comprising ele 
nents each of which is positioned in response to 
a different impulse of a received code combina 
tion of impulses, a perforating means associated 
with each of Said elements for perforating said 
tape in accordance with the received impulses an 
additional Selecting element, an additional perfo 
rating mechanism controlled by said additional 
element for perforating an additional hole in said 
tape, and control means for positioning said ad 
ditional element under control of said first-men 
tioned elements. 

14. A telegraph System comprising a telegraph 
line. a first telegraph transmitter connected to 
Said line, a second telegraph transmitter con 
nected to Said line, at least one switching device: 
Connected to Said telegraph line. at least two tele 
granh instruments controlled by said switching 
device. means for transmitting telegraph signal 
ing impulses over said line from said first tele 
grach transmitter, means for disabling said first 
transmitter at the end of any code group of 
Signaling impulses being transmitted over said 
line, and means for transmitting switching code 
groups of telegraph impulses from said second 7 

first receiver and said transmission channel at 
Said second Station upon the completion of trans 
mission from Said second transmitter. 

; 17. In a telegraph system, a first station, a 
so Second station, a telegraph transmission system 

connected between said stations, a telegraph 
transmitter at said first station, means for con 
necting said transmitter to said transmission 
System, a signal responsive device at said second 

ss station connected to said telegraph transmission 
System, telegraph receiving apparatus at said sec 
Ond Station, Switching apparatus connecting said 
telegraph receiving apparatus to said transmis 
Sion System, a Special transmitter at said first sta 

60 tion, Switching equipment for connecting said 

65 

Special transmitter to said transmission system, 
apparatus operative upon the connection of said 
Special transmitter to said transmitting system 

- for automatically stopping the transmission from 
Said first transmitter at the completion of the 
code group of signaling impulses then in progress 
of transmission, means for transmitting a special 
first signal from said special transmitter which 
is not recorded by said telegraph receiving appa 
ratus for disabling said receiving apparatus, and 
nean.S. responsive to the last signal transmitted 

5 

from Said. Special transmitter at the completion 
of transmission therefrom for rendering said dis 
tabling means ineffective, and other means Oper 
tative upon the disconnection of said special trans 
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mitter from Said transmission System to again 
initiate transmission from Said first transmitter. 

18. A main signaling line, a selecting device 
responsive to permutation code groups of in 
pulses received from Said main signaling line, 
first group of local lines, a second group of local 
lines, a SWitching System connected between said 
Selecting device and said first group of local lines, 
and a second Switching system connected between 
said Second group of lines and said selecting de 
Vice, means responsive to permutation code groups 
(of signals received over said main line for ener 
gizing one of Said SWitching Systerns and extend 
ing at least one of the lines of Said first group 
(of lines to Said main signaling line, means re 
Sponsive to other permutation code groups of im 
pulses for energizing Said second switching system 
and extending at least one of the local lines of 
Said second group of lines to said main line, and 
means responsive to other permutation code 
groups of impulses for disconnecting the local 
lines of the respective groups from said main 
line. 

19. in a communication system, a main line, 
a Selecting device responsive to permutation code 
groups of impulses, a first group of local lines, 
a first switching system connected between said 
local lines and said Selecting device, means re 
Sponsive to permutation code groups of impulses 
received over said main line for energizing said 
Switching system and for selectively extending 
the transmission path of said main line to any 
‘of Said local lines, a second group of local lines, 
a Second SWitching Systein connected between said 
Selecting device and said second group of lines, 
means responsive to certain permutation code 
groups of impulses received over said main line 
to energize said Second switching system and dis 
ale the transmission path between said first 
group of local lines and said main line, other 
means for selectively extending the transmission 
path of Said main line to any of said second group 
of lines to Said main line, and means responsive 
to other permutation code groups of impulses 
received over said main line to deemergize said 
Second SWitching apparatus but maintaining the 
transmission paths between said second group of 
lines and said main line and reestablishing the 
path between previously selected local lines of 
Sair first group and said main line. 

20. In a telegraph system, perforating appa 
ratus controlled by received telegraph signals, a 
tape perforated by said apparatus in response 
to received telegraph signals, a tape-controlled 
telegraph transmitter, means for supplying said 
tape to Said telegraph transmitter, means for 
:automatically perforating tape, means responsive 
to a plurality of certain code groups of received 
telegraph signaling impulses, an operative con 
nection between said perforating apparatus and 
Said tape-controlled transmitter jointly con 
trolled by said responsive means and the supply 
of tape between said perforating apparatus and 
Said tape-controlled transmitter for automati 
cally perforating an additional supply of tape, 
and ineans independent of Said supply of tape re 
sponsive to any succeeding code group of im 
pulses for interrupting the automatic perforation 
of Said additional supply of tape. 

21. In a telegraph System comprising an inter 
connecting station and a plurality of outlying 
stations, a party line terminating at said main 
station and extending to a plurality of said out 
lying stations, other telegraph lines extending to 
other outlying stations, means at Said main sta 
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tion for transmitting signals between said tele 
graph lines, transmitting and receiving appa 
ratus located at said outlying stations for trans 
mitting and receiving over said party line, means 
at each of said outlying stations for normally 
disabling all of Said transmitting and receiving 
apparatus at all of Said outlying stations con 
nected to said party line, and means for Selec 
tively rendering any of said disabling means inef 
fective. 

22. In a telegraph system comprising an inter 
connecting station and a plurality of outlying 
stations, a party line terminating at said main 
station and extending to a plurality of said out 
lying stations, other telegraph lines extending 
to other outlying stations, means at said main 
station for transmitting signals between said 
telegraph lines, transmitting and receiving ap 
paratus located at said outlying stations for 
transmitting and receiving over said party line, 
means at each of said outlying stations for nor 
mally disabling all of Said transmitting and re 
ceiving apparatus at all of said outlying sta 
tions connected to said party line, apparatus for 
Selectively rendering any of said disabling means 
ineffective, and means at said central station for 
controlling Said last-mentioned apparatus. 

23. A telegraph perforating mechanism com 
prising a receiving mechanism, a single receiving 
magnet, a flexible recording medium, a selector 
mechanism controlled by said receiving magnet 
comprising elements each of which is positioned 
in response to a different impulse of a received 
code combination of impulses, recording mecha 
nism controlled by each of said elements for re 
cording the received impulses on said medium, an 
additional selecting element, an additional re 
cording mechanism controlled by said element 
for recording another signal on said medium, 
and control means for positioning said additional 
element for recording said other signal in re 
Sponse to only one specific setting of said first 
elements in response to a particular code combi 
nation received by said receiving mechanism. 

24. In a telegraph system, a central station, a 
plurality of outlying stations, telegraph lines 
connected between Said outlying stations and 
said central stations, a plurality of telegraph 
transmitters for transmitting over said lines, 
means for automatically and simultaneously con 
necting more than one of said telegraph trans 
Initters to one of said lines, means for disabling 
all but one of the telegraph transmitters con 
nected to said one line, and means operative at 
the end of transmission from the operative trans 
mitter for disconnecting said transmitter from 
said line and rendering the disabling means of 
the Succeeding transmitter ineffective. 

25. In a telegraph system, a telegraph station, 
a plurality of telegraph lines connected to said 
Station, a plurality of telegraph transmitters con. 
trolled by tape having permutation code groups 
Of signals recorded thereupon, means for auto 
matically connecting any of said transmitters to 
any of said lines and means for simultaneously 
connecting at least two of said transmitters to 
any one of Said lines, apparatus for rendering all 
but one of the transmitters connected to any 
given line ineffective, and means responsive to a 
Single code group of signals recorded by said tape 
for disconnecting each of said transmitters from 
Said line in turn and for rendering ineffective 
the disabling means of a succeeding transmitter 
connected to Said line. - 

26. A telegraph system comprising a telegrap 
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station, a plurality of telegraph lines connected 
to said station, a plurality of telegraph, trans 
mitters located at said station, switching appa 
ratus for connecting any of said transmitters to 
any of said lines, means operative upon the con 
nection of any of said transmitters to any of 
said lines for applying a busy condition to said 
line, means responsive to said busy condition for 
preventing the connection of any other transmit 
ters to said line, means responsive to the removal 
of Said busy condition for connecting to said line 
all the transmitters conditioned to transmit 
thereto, and means for disabling all but one of 
the transmitters connected to said line and ap 
paratus for rendering said disabling means inef 
fective one at a time upon the completion of 
transmission by each preceding transmitter. 

27. In a telegraph system, a central telegraph 
station, a remote telegraph station, a telegraph 
line extending between said stations, a signal de 
Vice located at Said central station, a telegraph 
transmitter located at said remote station con 
trolled by a tape having telegraph signals re 
corded thereupon, means at said central station 
for initiating the operation of said telegraph 
transmitter, and means responsive to certain sig 
inals recorded on Said tape for stopping the opera 
tion of Said transmitter and energizing said sig 
nal device at Said central Station. 
28. A telegraph station comprising an incom 

ing telegraph line, a receiving device responsive 
to permutation code groups of received impulses, 
SWitching apparatus including leans for ener 
gizing.Said Switching apparatus operated by said 
receiving device in response to certain permuta 
tion code groups received over Said incoming line, 
a plurality of local telegraph circuits terminating 
in Said Station, means controlled by Said receiving 
device and said Switching apparatus for extend 
ing. the transmission path of Said incoming line 
to Said local circuits selectively in response to 
certain received permutation, code groups of in 
pulses, and means responsive to all other permu 
tation code groups of impulses for deemergizing 
Said Switching apparatus. . . . 

29. A telegraph System comprising a plurality 
of telegraph stations, telegraph channels extend 
ing to all of Said telegraph Stations, a telegraph 
receiving device located at each of Said Stations 
.responsive to permutation code groups of tele 
graph signaling impulses received from said tele 
graph channel, Switching apparatus at each of 
said stations, local telegraph circuits terminating 
at each of Said stations, means responsive to one 
permutation code group of impulses for energiz 
ing the SWitching apparatus at at least a portion 
of said plurality of telegraph stations, means re 
sponsive to the succeeding group of permutation 
signals received from Said channel for Selectively 
extending the transmission path of Said channel 
to one of the local circuits at One of Said tele 
graph stations at which said Switching apparatus 
is energized and for deenergizing said switching 
apparatus thereat, and means at all of the other 
stations for deemergizing their respective switch 
ing apparatus in response to the reception of Said 
second group of permutation code impulses. 

30. In a telegraph system, a selecting device 
responsive to permutation code groups of signal 
ing conditions, a first group of selectable ele 
ments, a second group of selectable elements, 
means responsive to predetermined code groups 
of impulses for establishing an operative connec 
tion between said selecting device and said first 
group of selectable elements for causing said se 
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lecting device to select certain elements of said 
first group of selectable elements in response to 
succeeding permutation code groups of signaling 
conditions, and means operable independently of 
the selection of any of said first elements and 
responsive to other permutation code groups of 
signaling conditions for establishing an operative 
connection between Said Selecting device and Said 
Second group of selectable elements for causing 
said selecting device to select certain elements 
of Said second group of Selectable elementS in re 
Sponse to succeeding code groups of signaling con 
ditions. 

31. In a telegraph system a selecting device re 
sponsive to permutation code groups of Signaling 
conditions, a first group of selectable elements, a 
second group of selectable elements, means re 
sponsive to predetermined code groups of impulses 
for establishing an operative connection between 
said selecting device and said first group of Se 
lectable elements for causing said Selecting device 
to select certain elements of Said first group of 
selectable elementS in response to Succeeding 
permutation code groups of Signaling conditions 
and means responsive to other permutation code 
groups signaling conditions for establishing an 
Operative connection between Said Selecting de 
vice and said second group of selectable elements 
for causing said selecting device to select certain 
elements of said second group of Selectable ele 
ments in response to succeeding code groups of 
signaling conditions, and means responsive to 
other permutation code groups of Signaling con 
ditions for disrupting Said operative connections. 

32. A selecting device, responsive to permuta 
tion code groups of impulses, a first SWitching ap 
paratus controlled by said Selecting device, a Sec 
ond switching apparatus independent of Said first 
switching apparatus also controlled by Said Se 
lecting device, means for energizing Said first 
switching apparatus in response to particular 
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permutation code group of impulses, means for 
controlling said first switching apparatus by Suc 
ceeding code groups, means operable independ 
ently of prior control of said first Switching ap 
paratus for energizing Said Second SWitching ap 
paratus in response to another code group of in 
pulses, and means for controlling Said Second 
switching apparatus by Succeeding code groups 
of impulses. 

33. A selecting device responsive to permuta 
tion code groups of impulses, a first Switching ap 
paratus controlled by said selecting device, a Sec 
ond switching apparatus independent of Said first 
switching apparatus also controlled by Said Select 
ing device, means for energizing said first Switch 
ing apparatus in response to particular permuta 
tion code group of impulses, means for controlling 
said first switching apparatus by succeeding code 
groups, means operating independently of said 
first. Switching apparatus for energizing Said Sec 
ond switching apparatus in response to other per 
mutation code groups of impulses, and means for 
controlling said second switching apparatus by 
Succeeding code groupS of impulses, and means 
for deemergizing said switching apparatus. 

34. A selecting device responsive to permuta 
tion code groups of impulses, a first group of 
switching devices controlled by said selector, a 
second group of Switching devices also controlled 
by Said selector, means for energizing said 
SWitching devices, means responsive to particular 
permutation code group of impulses for deener 
gizing all of the Switching devices of said first 
group, and means responsive to other particular 
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permutation code groups of impulses for de 
energizing all of Said second group of Switching 
devices. 

35. A telegraph system comprising a telegraph 
transmission channel, a plurality of geographi 
Caliy Separated Stations connected to said chan 
nel, a record controlled telegraph transmitting 
device located at each of Said stations, means 
for normally disabling each of Said transmitting 
devices and means responsive to permutation 
code groups of impulses for Selectively starting 
only one of said transmitting devices and render 
ing the associated disabling means ineffective at 
any given time. 

36. In a telegraph system, a plurality of tele 
graph channels, a telegraph transmitter for 
transmitting permutation code groups of signal 
ing conditions, a storage medium for controlling 
Said transmitter, means responsive to a prede 
termined permutation code signal stored in said 
medium for causing said transmitter to auto 
matically advance said medium through Said 
transmitter irrespective of all except certain other 
specified signals stored in said medium, means 
responsive to said other specified code groupS 
Stored in Said medium for Selectively connecting 
said transmitter to at least one of Said channels, 
and means also responsive to Said last-mentioned 
permutation code groups stored in said medium 
for interrupting Said automatic advance of Said 
mediu. 

37. In a telegraph system, a tape controlled 
permutation code transmitter, a plurality of tele 
graph circuits, means for connecting said trans 
initter to said circuits, means responsive to par 
ticular permutation code groups of signals stored 
in said tape for causing Said transmitter to ad 
vance said tape through it irrespective of all ex 
cept certain other specified permutation code 
groups of signals Stored in Said tape, means re 
sponsive to said other permutation code groups 
of signals stored in said tape for selectively con 
necting Said transmitter to said telegraph chan 
nels, other means responsive to said last-men 
tioned signals stored in Said tape for stopping 
the advance thereof, and means responsive to 
the connection of Said transmitter to any of 
said channels for causing said transmitter to 
transmit thereover the signals stored in said tape. 

38. A telegraph System, a telegraph transmit 
ter, a perforated tape for controlling said trans 
mitter, a plurality of telegraph channels con 
nectable to said transmitter, means responsive 
to predetermined Signals Stored in Said tape for 
causing said transmitter to advance Said tape 
Without transmitting the Subsequent signals per 
forated in Said tape over any telegraph channels, 
and means responsive to other signals stored in 
said tape for stopping the automatic advance of 
said tape and Selectively connecting said trans 
mitter to at least one of Said telegraph channels. 

39. A telegraph System comprising a telegraph 
tranSilission System, a plurality of geographically 
Separated telegraph stations connected to Said 
telegraph System, a telegraph transmitting de 
Vice located at each of Said stations for trans 
initting telegraph signals only to a single station 
co:nnected to Said transmission system, means for 
normally disabling each of said telegraph trans 
mitting devices, and means responsive to per 
mutation code groups of impulses transmitted 
Only fron said Single station for selectively. ren 
dering only one of Said disabling means ineffec 
tive at any given time. 
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transmission System, a central station connected 
to said transmission System, a plurality of geo 
graphically separated telegraph stations con 
nected to said telegraph System, a record Con 
trolled telegraph transmitting device located at 
each of Said plurality of telegraph stations for 
transmitting telegraph signals only to said cen 
tral station, means for normally disabling each 
of Said telegraph transmitting devices, and means 
responsive to permutation code groups of in 
puses transmitted only from said central station 
for Selectively starting only one of said trans 
mitters and rendering its disabling means in 
effective at any given time. 

41. A telegraph system comprising a telegraph 
transmission system, a plurality of geographically 
separated telegraph stations connected to said 
telegraph System, a transmitting device located 
at each of Said stations, means for normally dis 
abling each of said telegraph transmitting de 
vices, and means responsive to permutation code 
groups of impulses for selectively rendering only 
one of said disabling means ineffective at any 
given time, said responsive means comprising a 
Selector coadjuvant to said stations, a universal 
contact actuated by the operation of said selector 
in response to any permutation code received 
thereby, and a contact individual to each of said 
stations operable by the Operation of the Selector 
in response to a code combination selectively 
identifying said station for rendering said uni 
versal contact ineffective. 

42. A telegraph System comprising a telegraph 
transmission System, a plurality of geographically 
separated telegraph stations connected to said 
telegraph System, a transmitting device located 
at each of said stations, means for normally dis 
abling each of said telegraph transmitting devices, 
and means responsive to permutation code groups 
of impulses for selectively rendering only one of 
said disabling means ineffective at any given time, 
Said responsive means comprising selector means 
coadjuvant to each of said stations, a universal 
contact actuated by the operation of said selector 
means in response to any permutation code iden 
tifying any of said stations, a contact individual 
to each of said stations operable by the operation 
of the respective coadjuvant selector means in 
response to a code combination selectively iden 
tifying said station, said individual contact have 
ing a period of effective operation longer than 
said universal contact, and apparatus for dis 
abling said universal contact during the operation 
of said individual contact whereby only at sta 
tions not identified by said particular code com 
bination, said universal contact prevents the 
rendering of Said disabling means ineffective. 

43. A telegraph system comprising a telegraph 
transmission system, a plurality of geographically 
Separated telegraph stations connected to said 
telegraph System, a transmitting device located 
at each of said stations, means for normally dis 
abling each of Said telegraph transmitting de 
vices, and means responsive to permutation code 
groups of impulses for selectively rendering only 
One of Said disabling means ineffective at any 
given time, said responsive means comprising a 
Selector for each of said stations, a universal 
contact actuated by the operation of said selector 
in response to any permutation code received 
thereby, and a contact individual to each of said 
stations operable by the operation of the selector 
for Said Station in response to a code combination 

40. A telegiaph System comprising a telegraph 75 selectively identifying said station for rendering 
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Said universal contact ineffective, said contact in 
dividual to each of said stations when operated 
having a period of effective operation completely 
overlapping the period of effective operation of 
said universal contact. 

44. A telegraph System comprising a telegraph 
transmission System, a plurality of geographically 
separated telegraph stations connected to Said 
telegraph system, a transmitting device located 
at each of Said stations, means for normally dis 
abling each of Said telegraph transmitting de 
vices, and means responsive to permutation code 
groups of impulses for Selectively rendering only 
one of said disabling means ineffective at any 
given time, Said responsive means including a 
selector at one of said stations, a controlling con 
tact operable by Said Selector upon the reception 
of any one of a plural number of code combina 
tions, and a contact operable by a particular code 
combination to cancel the effect of said control 
ling contact. 

45. A telegraph system comprising a plurality 
of telegraph Stations, a telegraph line connected 
to said stations, a receiving device at each of 
said stations, disabling means for normally dis 
abling each of said telegraph receiving devices, 
apparatus responsive to permutation code groupS 
of impulses for selectively rendering only one of 
Said disabling means ineffective at any given time 
Whereby one of Said receiving devices may receive 
telegraph signaling impulses transmitted Over 
said line, said apparatus including selectable ele 
ments responsive to a single code combination to 
determine the one of Said disabling means to be 
ineffective. 

46. A telegraph system comprising a main sta 
tion, a plurality of outlying telegraph stations, a 
telegraph line extending from said main station 
to all of said outlying stations, a receiving device 
at each of Said outlying Stations for receiving tele 
graph signals transmitted from said main station, 
disabling means for normally disabling each of 
Said receiving devices at said outlying stations, 
and apparatus responsive to permutation code 
groups of impulses transmitted only from Said 
main station for selectively rendering only one 
of Said disabling means ineffective at any given 
time whereby one of said receiving devices may 
receive telegraph signaling impulses transmitted 
over said line from Said main station. 

47. A communication system comprising a 
main control Station, adjustable way-station Se 
lective means at Said control station, a plurality 
of Way-stations, printing telegraph apparatus 
and Selective means at each of said Way-stations, 
a full duplex communication line interconnecting 
Said main station and said way-stations, means 
at said main station for transmitting selecting 
Signals over said line, means at said main station 
and Way-Stations responsive to said selecting sig 
nals for starting operation of said way-station 
Selective means and said selective means respec 
tively, means responsive to operation of said sta 
tion selective means for transmitting over said 
line a selecting signal dependent upon the ad 
justment of said means, and means at the selected 
Way-station controlled by Said selective signal and 
Said selective means for rendering the associated 
printing telegraph apparatus operative for com 
munication over said line. 

48. In a telegraph system, a plurality of tele 
graph stations, a first group of telegraph instru 
ments located at a plurality of said stations, a 
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second group of telegraph instruments also lo 
cated at a plurality of Said stations, a first group 
of Switching devices for controlling Said first 
group of instruments, a second group of Switch 
ing devices for controlling said Second group of 
instruments, apparatus responsive to received 
telegraph signals for selectively controlling said 
switching devices, instrumentalities responsive to 
a predetermined group of Signals received in Con 
secutive order for establishing an operative con 
nection between Said first group of SWitching de 
vices and said apparatus responsive to received 
telegraph signals, and other instrumentalities re 
sponsive to another predetermined group of Sig 
nals for establishing an operative connection be 
tween said apparatus responsive to received tele 
graph signals and Said second group of Switching 
devices. 

49. A telegraph system coin prising a central 
station, a plurality of Secondary Switching sta 
tions, a common telegraph transmission System 
extending between said secondary Switching sta 
tions and Said cential station, a plurality of local 
stations associated with said Secondary Switch 
ing stations, telegraph transmitting apparatus lo 
cated at a plurality of Said local stations, tele 
graph receiving apparatus iocated at a plurality 
of said local stations, Signal responsive devices 
at said secondary switching centers for establish 
ing a transmission path to at least one of Said 
local stations for every message transmitted over 
said system, other signal responsive devices re 
sponsive to a predetermined pattern of signaling 
conditions for selectively controlling Said trans 
nitting apparatus, and apparatus at Said Second 
alry switching centers responsive to Said pattern 
of signaling conditions for temporarily interrupt 
ing the trainSmission path connecting a local sta 
tion to said transmission system for the duration 
of said predetermined pattern of Signaling con 
ditions. 

50. In a telegraph System, a plurality of sta 
tions each comprising a storage controlled tele 
graph message transmitter, means at one Station 
for controlling the initiation of transmission from 
another Station, said means comprising elements 
for originating transmitter start codes independ 
ently of the Storage of Said telegraph message 
transmitter at Said one station, means operable 
under control of said elements for scrding trans 
mitter start codes to said other station, and means 
controlled by and under control of said transmit 
ter Start codes to start Said storage controlled 
telegraph transmitter at said other station. 

51. In a telegraph System, a telegraph trans 
mission channel, a plurality of message transmit 
ters, control circuits for causing said message 
transmitters to transmit messages to said chan 
nel one at a time, an additional transmitter for 
transmitting Service Signals, control apparatus 
for interrupting, at any point in a message, the 
Operation of any of Said message transmitters and 
connecting said Service transmitter to the chan 
nel for transmitting service signals over said 
channel. 

52. A telegraph System comprising a line ex 
tending from a control office to a plurality of 
Way stations, a storage controlled transmitter at 
the control office for transmitting over said line 
messages directed to one or another of the way 
stations, means at the way stations for selectively 
receiving meSSages directed thereto, transmitting 
means at each way station for transmitting mes 
Sages toward the control station, receiving means 
at the control station for recording said messages, 
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trieans at the control station for sending selective 
signals to the way stations to start the transmit 
ters thereat one at a time, additional means at 
the control station operative to interrupt outgo 
ing message transmission from the message trans 
mitter thereat to allow Said control signals to be 
Sent, and means for resuming transmitting nes 
Sage signals after the Sending of said control Sig 
inals. 

53. In a telegraph System, a plurality of outly 
ing storage controlled message transmitters asso 
ciated with a channel of telegraphic transmission, 
a central office having a recorder also associated 
with said line for recording telegraphic code com 
binations representing messages sent from said 
transmitters, Said channel being adapted for 
simultaneous transmission from said transmitters 
toWard said central office and from said central 
Office toward Said transmitters, and control means 
at said central office for Selectively transmitting 
control pulses to selectively initiate transmission 
of message code combinations from said trans 
mitters. 

54. In a telegraph System having a central sta 
tion, a two-Way transmission channel leading 
from said station, a plurality of outlying stations 
asSociated with said path in such manner that 
any one of Said Stations can transmit toward said 
central station simultaneously with transmission 
from Said central Station to one of Said outlying 
stations, automatic transmitters at said central 
Station and outlying stations respectively in com 
bination with means for interrupting message 
transmission from the automatic transmitters 
at the central station, means for sending control 
pulses during Said interruption to initiate trans 
mission from a transmitter at an outlying station 
toward Said central station, and means for re 
Suming message transmission without introduc 
tion of a message error. 

55. In a telegraph system having a central sta 
tion, a two-way transmission channel leading 
from Said station, a plurality of outlying stations 
aSSociated with said path in such manner that 
any one of said stations can transmit toward said 
central Station simultaneously with transmission 
from Said central station to one of said Way sta 
tions, automatic transmitters at said central sta 
tion and outlying stations respectively in combi 
nation. With an element conditionable to cause 
the Operation in sequence of automatically op 
erable means for interrupting message transmis 
Sion from the automatic transmitters at the cen 
tral station, automatically operable means for 
Sending control pulses during said interruption 
to initiate transmission from a transmitter at an 
outlying Station toward said central station, 
and automatically operable means for resuming 
transmission without introduction of a message 
error. 

56. In a telegraph System, a plurality of tape 
controlled telegraph transmitters each assigned 
an individual starting pattern for initiating 
transmission therefrom, a telegraph transmission 
path extendable to all of said transmitters, a 
transmitter start circuit for transmitting the 
transmitter start patterns assigned to each of 
said transmitters for extending said path to the 
respective transmitters and causing transmission 
therefrom. 

57. In a telegraph System, a plurality of storage 
controlled telegraph transmitters associated with 
a channel of telegraph transmission, a control 
office, a recorder at Said control office for mes 
sages sent from said transmitters, control pulse 
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sending means at said control office and control 
pulse responsive means at said transmitters se 
lectively responsive thereto to cause the trans 
mission under control of the storage means from 
a selected one of said transmitters of stored tele 
graphic matter and the recording thereof by said 
recorder. 

58. In a transmission system, a plurality of 
Storage controlled code transmitters associated 
With a channel of code transmission, storage 
means for supplying each said transmitter with 
message material, a control office, a recorder for . 
messages sent from said transmitters, control 
pulse sending means at Said control office and 
control pulse responsive means Selectively re 
sponsive to control pulses received from said 
sending means to test one of said transmitters 
selectively for the presence of stored transmissi 
ble message material, and means effective on af 
firmative test to cause transmission thereof and 
the recording thereof by said recorder. 

59. A transmission system including a plurality 
of storage code transmitters, Storage means for 
Supplying each of said transmitters with mate 
rial in the form of successive messages to be 
transmitted, a control office, paths outgoing from 
said control office, means at the control office for 
effecting selective initiation of transmission of 
messages from such of Said transmitters as may 
be supplied with message material to said control 
office, selective relaying means at said control 
office for choosing one of said outgoing paths for 
each of said messages, and means sending the 
message over said path. 

60. In a system for the transmission of intel 
ligence by codes, a plurality of automatic code 
transmitters automatically actuatable by codes 
stored in physical form, means for supplying to 
said transmitters message representing codes in 
corporated with directing codes representing sta 
tions of address for the respective messages, said 
transmitters being associable with a channel of 
transmission common thereto, a control station 
separated by a portion of Said channel from said 
transmitters, control pulse Sending means at said 
control office, control pulse means responsive Se 
lectively thereto to cause transmission from said 
transmitters under the control of the stored codes 
of said transmitters, Selective means at Said con 
trol office selectively actuatable in accordance 
With the directing codes, and channels of trans 
mission for said messages selectable by said se 
lective means. 

61. In a system of telegraphy, a plurality of 
transmitters, message storing means for each 
transmitter, means for storing in each message 
storing means a Succession of meSSages each in 
cluding at the end thereof an end-of-message sig 
na, means for associating a plurality of said 
transmitters in which the first message of each is 
directed to an outgoing channel with Said chan 
nel, and control means whereby said first mes 
sages are all completely transmitted before suc 
ceeding messages directed to the said channel in 
the storage means of any of Said transmitters are 
transmitted. 

62. In a telegraph System, a storage medium for 
storing code combinations in physical form, 
transmission means controlled by Said storage 
medium, a plurality of channels of telegraphic 
transmission extending from said transmission 
means, devices operable under control of and in 
accordance with certain code combinations 
stored in said medium to selectively broadcast in 
formation to a plurality of receiving stations, 
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and paths selectively, automatically controllable 
whereby any one of a plurality of Said stations 
may cause the Storage of code. combinations in 
Said medium. 

63. In combination, a tape controlled trans 
mitter, means for Supplying the tape thereof with. 
Successive groups of code combinations in groups 
constituting meSSageS preceded by address. Codes 
and followed by end-of-message indications, and 
Selective means for determining the transmission 
of Successive meSSages to one or a plural number 
of stations selectively, according to the address 
codes. 

64. In combination, a Systein of telegraphic 
transmission including automatic Storage type 
telegraph transmittel's each controlled by Stored 
code combinations, means for Supplying. Code 
combinations thereto, a plurality of geographi 
cally separated recorders, selective means con 
trolled by and in accordance with certain of the 
stored code combinations Selectively for control 
ling recording of certain of Said code combina 
tions representing messages by a single one or a 
plural number of said recorders. 

65. An automatic telegraph transmitter, code 
storage means therefor for controlling the trans 
mission thereof, a start circuit for said transmit 
ter, a plurality of recorders, and Selective mecha 
nism controlled by and in accordance with cer 
tain recorded codes of Said storage means for Se 
lectively actuating either one or a plurality of 
said recorders to control the recording of certain 
other codes of Said storage means. 

66. In combination, a system of telegraphic 
transmission including automatic storage type 
telegraph transmitters each controlled by stored 
code combinations, means for supplying code 
combinations thereto, a plurality of geographi 
cally separated recorders, selective means con 
trolled by and in accordance with stored code 
combinations assigned to individual ones of said 
recorders for controlling recording of code com 
binations representing messages by the individual 
recorders, and means whereby said selective 
means responds to Sequences of Said code coin 
binations to control recording of code combina 
tions representing messages by a plurality of Said 
recorders corresponding to the code combinations 
of Said sequences. 

67. In combination, a system of telegraphic 
transmission including automatic storage type 
telegraph transmitters each controlled by stored 
code combinations, a plurality of geographically 
separated recorders, selective means controlled 
by and in accordance with stored code combina 
tions assigned to individual ones of Said record 
ers for controlling recording of code combina 
tions representing messages by the individual re 
corders, and means whereby said selective means 
responds to sequences of Said code combinations 
to control recording of code combinations repre 
senting messages by a plurality of said recorders 
corresponding to the code combinations of said 
sequences, in combination with message origi 
nating transmitters geographically associated 
With and individual to a respective plurality of 
said recorders for supplying the stored code com 
binations in message groups to said automatic 
storage type telegraph transmitters. 

68. In combination, a system of telegraphic 
transmission including automatic storage type 
telegraph transmitters each controlled by stored 
code combinations, means for supplying code 
combinations thereto, a channel of transmission 
leading away from said transmitters to a plural 
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72. - 
ity of geographically separated recorders, select 
tive, means controlled by...and in accordance with. 
Stored code combinations assigned to individual, 
ones of Said recorders for controlling recording of 
Code coinbinations representing messages by the 
individual recorders, and means whereby said se 
legitive means responds to Sequences of said code : 
combinations to control recording of code com 
binations representing messages by a plurality of 
Said recorders corresponding to the code combi 
nations of Said sequences. 

69. In a telegraph Systein; a plurality of tele 
graph Stations; a telegraph line extending to 
Said stations; telegraph transmitting apparatus 
located at a plurality of said stations; telegraph 
receiving apparatus located at a plurality of said 
stations; signal responsive apparatus; first con 
trol apparatus for selectively establishing an 
Operative association of said transmitting appa 
ratus with said telegraph line; a second control. 
apparatus for selectively establishing an opera-. 
tive association of said receiving apparatus with , 
Said telegraph line; operative connections be-i 
tween Said line, said control apparatus, and said 
Signal responsive equipment for rendering one 
of said Operative associations effective in response. 
to a succession of predetermined code combina 
tions received over said line in a predetermined: 
order; and other operative connections between 
Said line, Said control apparatus, and Said signal 
responsive equipment responsive to other pre 
determined signals for rendering Said another 
of operative associations effective and rendering 
said one operative association ineffective. 

70. In combination, a telegraph line, a plu 
rality of transmitting apparatus associable with 
said line, a plurality of receiving apparatus asso 
ciable with said line, equipment responsive to 
signais received over said line, connections con 
trolled by said equipment in response to a group 
of predetermined code combinations received over 
said iine in predetermined order to selectively 
associate said transmitting apparatus with said 
line, other connections controlled by said equip 
ment; in response to another group of predeter 
inited code combinations received over said line 
in a predetermined order to Selectively associate 
said receiving apparatus with said:line, and inter 
control means whereby operations of Said equip 
ent to establish said connections of transmit 

ting apparatus and receiving apparatus are mu 
tually exclusive. - - - 

71. In combination, a telegraph line, a plu 
rality of transmitting apparatus associable with 
said line, a plurality of receiving apparatus asso 
ciable with said line, equipment responsive to 
signals received over said line, connections con 
trolled by said equipment in response to a group 
of predetermined code combinations received 
over Said line in predetermined order to selec 
tively associate said transmitting apparatus with 
said line, other connections controlled by said: 
equipment in response to another group of pre 
determined code combinations received over said: 
line in a predetermined order to selectively asso 
ciate said receiving apparatus with said line, and 
interconnections whereby during selective asso 
ciation of the transmitting apparatus the asso 
ciation of the receiving apparatus is rendered 
ineffective. 

72. In a telegraph system, a station having a 
transmitter, a channel of telegraphic transmis 
sion operatively associated with said channel for 
transmission thereover by said transmitter, a 
remotely located recorder for recording messages 
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received over said channel from said transmitter, 
means controllable from said station for inter 
rupting transmission from said transmitter dur 
ing any message, means for transmitting matter 
other than said message over said channel dur 
ing the interruption, means preventing recording 
by said recorder incident to transmission of said 
other matter, and means thereafter automat 
ically resuming transmission of the interrupted 
message and causing resumption of its recording 
by said recorder. - 

73. In a telegraph system, a transmitter of 
permutation codes, a channel or line outgoing 
therefrom, a remote receiver of permutation 
codes associated with said line or channel, means 
controlling said transmitter for transmission of 
codes representing a message to said receiver, 
means for interrupting the operation of said 
transmitter at the end of a code and transmitting 
other permutation codes over said line or chan 
nel, means operable by remote control for pre 
venting receiving operation of said receiver by 
Said other codes, and means for resuming trans 
mission of codes representing said message by 
said transmitter and resumption of receiving by 
Said receiver at the beginning of the next code 
Of Said message. 

74. In a telegraph system, a transmitter of 
character representing codes in groups compris 
ing messages, remote recorders for said codes, a 
medium of transmission interconnecting said 
transmitter with said recorders, neans control 
lable remotely from Said recorders for associating 
any thereof with said mediurn for recording a 
message sent by said transmitter, means for in 
terrupting the transmission of said message from 
said transmitter and transmitting other codes 
not a part of said message, means operable to 
prevent recording of said other codes by said 
recorder, other code responsive means associated 
With Said medium operable by said other codes, 
and means operable upon resumption of trans 
Imission for resuming recording by the same re 
corder or recorders as before the interruption. 

75. In a telegraph Systern; an automatic stor 
age controllied transmitter associable With a 
channel of transmission for transmission there 
OVer of Stored code material; a receiving recorder, 
separated from said transmitter by said channel, 
but a SSociable with Said channel for recording 
such code material; a selectively conditionable 
element, operable when conditioned to establish 
a non-recording condition of Said recorder; 
means operable during the time of association 
Of said recorder with said channel for interrupt 
ing said transnitter and acting remotely Over 
said channel to condition said element, the action 
Over said channel being transnission of a condi 
tioning effect not causing recording by Said re 
corder; means for transmitting over said channel 
during the non-recording condition of said re 
corder codes not recorded by said recorder; and 
means operable over said channel to restore the 
recording condition thereof and thereafter re 
Sume transmission at the point of interruption. 

76. A channel of telegraph transmission, a re 
corder having a plurality of case conditions for 
recording code combinations received thereover, 
a transmitter operably and transmissively related 
to said channel for transfinitting the code condi 
tions to be recorded, means associated with said 
channel for acting upon said transmitter to inter 
rupt transmission therefron, means operable 
incident to the interruptions to interpolatively 
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ently of operation of said transmitter, means for 
resuming transmission, means operable incident 
to the interruption and resumption of transmis 
sion to prevent recording by said recorder inci 
dent to said interpolatively transmitted impulses 
or of spurious code combinations by said recorder 
and to insure that the case condition of the 
recorder at the instant of resumption of trans 
mission is unchanged from the condition at the 
instant of interruption. 

77. A communication system of the type in 
which a through telegraphic communication 
path is set up between local stations through one 
or more Switching offices, a local station included 
in such system, said station including a recorder 
for incoming messages intended for Said local 
Station, a reperforator for incoming messages 
intended for retransmission, and selective ap 
paratus operative under control of received 
signals for determining whether said messages 
are recorded by said recorder or perforated by 
Said reperforator. 

78. A telegraph exchange system comprising 
a first office, a second office remote from the 
first office, a line or channel connecting said 
offices, printing telegraph apparatus at Said 
Offices including transmitting means at the first 
Office, Selective SWitching equipment at the Sec 
Ond office for extending calls to any one of a 
plurality of receiving points, an automatic code 
transmitter at the first office, means including 
said code transmitter for directively controlling 
Said SWitching equipment over Said line or chan 
nel, and means for initiating the operation of 
Said code transmitter to transmit a message to 
Said Second office over said line or channel. 

79. A System as set forth in claim 78 in which 
means is provided for initiating the Operation 
of the code transmitter upon the connection of 
the transmitting means at said first office to the 
line or channe to the Second Office. 

80. A printer selector for connecting a nor 
mally inoperative circuit or receiving unit to 
a transmitting line comprising contacts, means 
for operating Said contacts upon the receipt of a 
predetermined code combination, other contacts, 
means for operating said other contacts during 
each cycle of the selector and circuit-controlling 
means jointly controlled by said contacts. 

81. Line Switching mechanism comprising a 
printer responsive to code impulses, said printer 
being provided with means for operating con 
tacts only upon the receipt of predetermined 
code signals and for operating other contacts 
during each operating cycle of the printer, relays 
connected to both said contacts and said other 
contacts of the printer, and a line Switching de 
vice controlled by said relays upon the receipt 
of predetermined code signals by the printer. 

82. A combination of Signaling equipment 
comprising an incoming transmission channel 
supplying permutation codes including directing 
codes and message codes, a plurality of recording 
instruments capable of recording Said message 
codes on respective media, a SSociated With Said 
instruments, means normally associating one of 
said instruments with said channel for recording 
of incoming message codes, SWitching means Con 
trolled by one of Said instruments in response to 
one or more directing code combinations for dis 
associating said one instrument from Operative 
association with said source and associating the 
Other therewith, means including means respon 
sive to an end-of-message code combination. Or 

transmit impulses upon said channel independ- is combinations for returning said one instrument 
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to its normal association with said channe a 
transmitter adapted to be controlled by one of 
Said media extending in normally unbroken rela 
tion from its respective instrument to its trans 
riter, other channels of transmission, and ele 
ments selectively operable in accordance with 
Ole Oi nore of Said directing codes as Sensed by 
Said trainSmitter for selectively directing groups 
of Said message codes comprising individual mes 
SageS Over One Or another of Said channes, 

83. A signal receiving station comprising a 
printil 2g mechanism and a perforating mecha 
nism, a transmission path supplying message 
code groups of impulses preceded by directing 
Code groups of impulses, apparatus selectively re 
Sponsive to directing code groups of impulses 
preceding each message code group of impulses 
for alternatively associating one or the other 
but not both of said mechanisms with said path 
to record the following message code groups of 
impulses means responsive to a code combination 
Or combinations constituting an end-of-message 
Signal appended to each message for temporarily 
terminating reception by said perforating mech 
anism to perinit the subsequent directing code 
g"CuS of impulses to determine whether said 
printing mechanism or perforating mechanism 
Will be associated with said path for the next 
neSSage, a medium in which said perforating 
mechanism perforates code groups, a transmitter 
controlled by said perforated code groups, said 
medium being normally continuous between said 
perforating mechanism and said transmitter, 
meanS Operable in a selective manner for associ 
atting Said transmitter selectively with a plu 
rality of channels of telegraphic communication 
for transmitting linessages thereover, means re 
Sponsive to end-of-message signals perforated in 
Said mediuin to stop said transmitter at the end 
of each message transmitted thereby to allow 
operation of Said selectively operable means to 
determine the channel to which the next message 
is to be transmitted. 

84. Apparatus for selectively operating a 
Switching device comprising selector means re 
Sponsive to psermutation code combinations, a 
Contact actuatable tinder control of said selective 
Ineans to prepare for a Switching operation in 
response to a particular code combination, an 
element conditioned for subsequent switching by 
actuation of Said contact, a Switching contact op 
erable to operate said switching device by a 
Selected code combination chosen from all the 
Code CObinations capable of operating said selec 
tor Ileais when said element is conditioned, and 
reStoring sans operable by a universal con 
tact ugo: the receipt of a code combination 
Other than said selected code combination to 
Uncondition Said element. 

85. Apparat.12s for selectively executing a 
SWitching operation comprising selector means, 
a Switching circuit rendered effective in response 
to a sequence of particular code combinations 
operating Said selector means, a contact operated 
in common by all code combinations, control 
means Operated by Said common contact upon 
the interposition in said sequence of a code 
foreign thereto, and a circuit changer operable 
to prevent Said Switching circuit from being ren 
dered effective upon the operation of said con 
trol means regardless of the actuation of the 
Selector by the remainder of the sequence. 

86. Apparatus for selectively executing a 
SWitching Operation comprising a selector, selec 
tor controlled contacts, one of said contacts be 
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ing selectively operable by said Selector, apparas 
tus conditioned by the operation of Said. One conn 
tact when operated, one of said controlled con 
tacts being a universal contact operable in re 
Sponse to all code combinations, and nea.I.S COn 
trolled incident to Operation of Said universal 
contact and some particular contact to eXecute 
Said Switching operation, in combination. With 
means effective incident to operation of Said uni 
versal contact without operation of Said particu 
lar contact to uncondition said conditioned ap 
paratus. 

87. Apparatus for selectively operating a 
SWitching device comprising selector neans re 
Sponsive to permutation code combinations, a, 
contact actuatable to prepare for a SWitching 
operation in response to a particular code coma 
bination, an element conditioned for Subsequent 
SWitching by actuation of Said contact, a Switch 
ing contact operable to operate Said SWitching 
device by a selected code combination. When said 
element is conditioned, and restoring reans op 
erable by a universal contact upon the receipt 
of a code combinatio other thai said particular 
and Selected code combinations to uncondition 
Said element. 

88. The method of 
Systems, the second of 

Operating two telegraph 
which includes a storage 

controlled transmitter, which comprises sending 
from a station on the first, systern to a station 
Common to the first and a second System a series 
of code combinations including a code combina 
tion designed to identify a station of address of 
the second System together with each message, 
causing the code combination to control the 
recording of the message at the common Station 
When the code combination identifies the com 
non Station as the Station of address, and caus 
ing the storage of the message in the storage of 
the storage controlled transmitter of the second 
System when the code combination identifies as 
the station of address Some station of the second 
System other than the common station. 

89. The method of operating two telegraph 
Systems, the Second of which includes a storage 
controlled transmitter which comprises sending 
from a Station of the first System to a station 
Connon to the first and Second Systems a Series 
of code combinations designed to identify the 
station to which the accompanying message is 
to be transmitted, causing the Code Coimbinations 
to control the recording of the message at the 
connon Station. When the identifying code Com 
binations identify Said Coinnon. Station, and 
causing the Storage of the message in the stor 
age of the Storage controlled transmitter of the 
Second Systern When he identifying code com 
binations are any code combinations other than 
the Code combinations identifying Said common 

60 station, 
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90. In a telegraph system, a channel of tele 
graph transmission, neans including a storage 
controlled transmitter for sending messages 
thereoVer under control of physically stored in 
formation representing message matter, a re 
ceiving instrument for receiving said message 
matter having a “case shift mechanism' con 
troilable from one position to another by case 
control codes Sent over Said channel by said 

70 means, instrumentalities for interrupting trans 
Inission by Said means, a SWitching Selector as 
Sociated with Said channel for control there 
Over, devices for Sending coded impulses over 
Said channel during said interruption to control 

: 75 Said Switching selector, and means for resuming 



h 

2,495,682 
77 

transmission to and recording by said receiving 
instrument in the same case independently of 
signaling conditions impressed upon said chan 
nel during interruption. 

91. A telegraphic transmission channel, means 
including a code storage transmitter aSSociable 
therewith for transmission thereover, a receiver 
for recording said transmitted matter including 
codes assigned “case shift' functions, interrupt 
ing means for stopping said transmitter between 
codes for the purpose of transmitting circuit 
switching conditions over said channel during 
said interruption, means for transmitting Said 
conditions during said interruption and SWitch 
ing means controlled over said channel respon 
sive thereto, means operative to resurine trans 
mission from said transmitter to said receiver, 
and means operative upon said interruption and 
resumption of transmission to resume reception 
by said receiver as though said interruption had 
not occurred. 

92. In a telegraph System, a telegraph chan 
nel, means including a printer-code storage and 
transmitting device for transmitting a meSSage 
over said channel, control means for said trans 
mitting device to render the same active, a Selec 
tive recorder remotely located from Said trans 
mitting devices for recording Said meSSage, 
means for controlling said control means to 
interrupt message transmission over Said chain 
nel, means operative during said interruption to 
transmit over said channel other pulse condi 
tions to which said selective recorder would nor 
may respond, another selector remotely located 
from said transmitting devices for selectively 
responding to said other pulse conditions, means 
for thereafter resuming transmission of the in 
terrupted message from the point where the in 
terruption occurred, and means operable incident 
to the interruption to insure that the Selective 
recorder records nothing foreign to the message 
incident to the interruption, transmission of the 
pulse conditions, and resumption of transmis 
Sion. 

93. In a multi-station telegraph Systern, a 
main office or switching center and a plurality 
of branch stations, telegraph lines or channels 
connecting said branch stations to Said inain 
office, means including storage means at Said 
main office for transmitting a message arriving : 
over one of said lines or channels over another 
of said lines or channels, printers at Said Stations 
for effecting cornmunication over Said lines or 
channels, means at Said main office for trans 
mitting a control signal including a circuit is 
terruption of predetermined duration over Said 
lines or channels, and automatically operative 
means for temporarily stopping meSSage trans 
mission over Said lines or channels while said con 
trol signal is being transmitted. 

94. In a multi-station telegraph System, a main 
station or switching center and a plurality of 
branch stations, telegraph lines connecting Said 
branch stations to said main office, means in 
cluding a tape reperforator and a tape Seis...ii. 
transmitter controlled thereby at Said main of 
fice for storing a neSSage arriving over one of 
said lines and retransmitting said tieSSage Over 
another of said lines, Switching means at Said 
main office for selectively interconnecting Saii 
transmitter with a desired outgoing line, grinters 
at each of Said stations for recording ineSSages, 
Fileans at Said main station for transmitting a 
control signal over one of Said lines, and auto 
natically operative means for temporarily Stop 
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ping message transmission over Said line during 
the time said control signal is being transmitted 
to prevent interference therewith. 

95. In combination, a main station or switch 
ing office, a branch telegraph station, a line or 
channel arranged for duplex operation between 
said main office and said branch station, means 
for transmitting printing telegraph signals from 
each station to the other Station, means for 
transmitting a control Signal including a blank 
code combination from the main office to the 
branch station and operative means for ten 
porarily and automatically interrupting normal 
transmission of ninessage signals from the main 
office to said branch station to permit the initia 
tion of Said control signal. 

96. In combination, a main Station or Switch 
ing office, a branch telegraph station, a line Or 
channel arranged for diplex operation between 
said main office and said branch station, means 
for transmitting printing telegraph Signals from 
each station to the other station, means for 
trainSmitting a conti'ol signal including a circuit 
interruption of predetermined duration from 
the main office to the branch station and auto 
matically operative means for interrupting nor 
nal transiinission of ninessage signals from the 
inain office to said branch Station incident to the 
initiation of Said control Signal. 

97. In a telegraph Systein, a rain Station, a 
plurality of other stations, a first and a second 
iiie connecting a first one and a second One of 
said other Stations with Said main station, means 
for tranSrinitting signals in either direction over 
each of Said lines, means at said main station 
for generating Selective control signals compris 
ing line circuit interruptions, and means for 
transnitting Said control Signals over either of 
Said lines. 

98. A telegraph System comprising a multi 
Station line, a central Station and a plurality 
of outlying Stations associated with said line, 
each Outlying station having a transmitter and 
recording means for recording messages trans 
Initted to it, storing means at Said main Station 
operable to record in a flexible mediuin from one 
station at a time signals from any of said out 
lying stations, means including transmitter means 
at Said central Station for tranSnitting to one 
of Said outlying stations selectively, means at 
the central Station Supplemental to its message 
ranSII)itter ineanS for interrupting, and main 

taining interrupted, transnission from said 
transmitter lineans, and sending control Signals 
to control aSSociation or dissociation of said 
transmitters at Said outlying stations with said 
line, aeans Supplemental to Said recorders for 
responding to Said control Signais for respond 
ing to and effecting the association or disso 
ciation, and means for resuming transmission 
from said trainSmitter means. 

99. A telegraph System inciuding a multi 
Station trainSmission path, a central station and 
a plurality of outlying stations associated with 
said path for Common use thereof, each outlying 
station having a recorder for recording messages 
transmitted to it and a transmitter, storing 
means at said main Station for use in common 
but successively by said outlying stations to re 
cord in a flexible mediuin signals fron said ost 
lying stations, means including transmitter means 
at Said central station for inpiressing upon said 
path control COIditions and means at or adjacent 
to Said outlying Stations responsive thereto to 

75 condition at least one of said stations and cause 
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it to record a message sent by said transmitter 
means via said path and locking out another 
thereof from so recording. 

100. A System according to claim 97 comprising 
Other transmission paths leading from said cen 
tral Station to other outlying stations, and means 
selectively operable to cause the transfer of any 
message stored in said storing means to a Selected 
One of said stations. 

101. A message directing System having a 
central office in which means is provided for 
storing messages in mechanical form in a mer 
dium, transimission means operable under con 
trol of said medium, paths of transmission in 
cluding one or more multi-party paths usable 
in common by a plurality of outlying stations 
associated with Such path, means including Con 
trol signal sending Ineans in said cential office 
and including control signal responsive means at 
or adjacent to Said outlying stations to Selectively : 
cause the Sending by said transmission means 
over a selected multi-party patil to a Selected 
outlying station upon Said path messages in 
tended therefor and to prevent their sending by 
said transmission means to unselected Stations. 

102. Apparatus for Selectively operating a 
switching device, comprising selector means re 
sponsive to permutation code combinations; a 
contact actuatable to prepare for a switching 
operation in response to a particular one of Said 
code combinations; an element conditioned for 
subsequent switching by actuation of Said con 
tact; a switching contact operaiole following the 
conditioning of said element both to operate sai 
switching device and to uncondition said eleinent 
by a selected one of said code combiilations; and 
restoring means to uncondition Said element 
Without operating said switching device Operable 
by a universal contact upon the receipt of any 
code combination other than said particular and 
said selected code combinations. 

103. Apparatus including a selector operable 
under control of code permutations for Selective 
ly executing a switching operation; comprising 
selectable contacts operated Selectively by Said 
selector and a common contact operated upon 
all selections; apparatus conditioned by the op 
eration of an assigned selectable contact; and 
means controlled, while said app3.ratus is coin 
ditioned, incident to operation of Said common 
contact and one of said selectable contacts to 
execute said switching operation; in combina 
tion with means effective, while Said apparatus 
is conditioned, incident to operation of said 
common contact by code permutations other 
than those which operate said assigned and 
said one contact to uncondition said conditioned 
apparatus. 

104. A multiple selective transmission system 
wherein concurrent transmission of neSSages 
over any two or more of a group of lines is ef 
fected and each message is terminated by an end 
of-message signal, resettable elements, means 
including said resettable elements for selecting 
the desired ones of said lines over which trans 
mission is to be effected simultaneously and 
means responsive to the end-of-message signal 
for resetting said elements to normal after trans 
mission of the message. 

105. A multiple selective transmission system 
wherein transmission of messages over a selected 
line may be accomplished, resettable elements, 
means for selectively resetting One of Said ele 
ments to establish a connection, holding circuit 
means for holding any of said elements which 
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are set, and means operated by an end-of 
message signal for actuating a contact control 
ling said holding circuit means to release any 
of Said elements previously. Set incidental to 
establishing a connection, 

106. A multiple selective transmission system 
wherein concurrent transmission of a message 
from a given station over two or more lines of 
a group may be accomplished Selectively, a series 
of actuatable elements, one for each of the lines 
of said group, means including holding circuit 
means for holding any of said elements actuated 
upon its actuation to establish a neSSage trans 
mission path over its line, a circuit including a 
contact controlling all of Said actuated elements, 
and means for interrupting said last named Cir 
cuit to release all said elements held actuated. 

107. A multiple transmission system wherein 
concurrent transmission of a meSSage from a 
given point over two or more lines chosen selec 
tively from a group may be accomplished, a 
Series of actuatable elements, Oile for each of the 
lines of said group, means including holding 
circuit means for holding each of said elements 
actuated when actuated to establish a message 
transmission path over its line, an electrical path 
including a contact controlling all of said acture 
ated elements, and means operable by an end 
of-message signal appended to each message to 
operate said contact to release all Such elements 
as may be held. 

108. A multiple selective transmission System 
wherein concurrent transmission of coded pulse 
groups comprising messages over any two or more 
of a group of lines may be effected, each message 
being terminated by pulses comprising an end 
of-message signal, relays having a normal posi 
tion and an operated position for conditioning 
the desired ones of said lines over which trans 
mission is to be effected simultaneously, and 
means responsive to an end-of-message signal 
for restoring said relays to normal position after 
transmission of a meSSage. 

109. A telegraph system comprising a telegraph 
station, a telegraph line connected to said tele 
graph station, a receiving printing telegraph ap 
paratus located at said station, a receiving per 
forating telegraph apparatus located at Said sta 
tion, means establishing an operative association 
between said line and one of Said printing appa 
ratus and said perforating apparatus, means conn. 
trolled by received telegraph signals for Opera 
tively associating the other of Said receiving ap 
paratus to said line and operatively disassociating 
the one therefrom, a transmitter, a tape per 
forated by said perforating apparatus extending 
to said transmitter to control the transmission 
thereof, a circuit controller controlled by Said 
tape having a normal condition and a taut tape 
condition, and feedout means operable for Sup 
plying more tape incident to the simultaneous oc 
currence of said taut tape condition and the aSS0 
ciation of said line with said printing apparatus. 

110. A telegraph system comprising a telegraph 
station, a telegraph line connected to said tele 
graph station, a receiving printing telegraph ap 
paratus located at said station, a receiving per 
forating telegraph apparatus located at said sta 
tion, means establishing an operative association 
between said line and one of said printing appa 
ratus and said perforating apparatus, means con 
trolled by received telegraph signals for opera 
tively associating the other of Said receiving ap 
paratus to said line and operatively disassociat 
ing the one therefrom, and means operable upon 
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cessation of signals incoming to said reperforat 
ing apparatus to step tape perforated with "Let 
ters Shift' characters from said reperforator. 

111. A telegraph system including a recording 
instrument having selectable code elements for 
recording Successive code combinations repre 
senting telegraphic messages and an end-of 
message signal comprising a code or codes for 
each message on a flexible medium, means for 
causing said instrument to record successive mes 
sages each followed by one or more selected codes 
as an end-of-message signal, said medium ex 
tending in a loop to a transmitter controlled by 
said tape for sending such messages Out Over a 
channel or channels of transmission, means for 
causing said recording instrument to feed out 
tape in steps to supply the whole of a message 
and its end-of-message codes to said transmitter 
when not so supplied by a following message, and 
elements operable to maintain said code elements 
all marking on each step to cause said tape as so 
fed out to be perforated with all marking condi 
tions. 

112. A telegraph system including a recording 
instrument for recording successive code com 
binations representing a telegraphic message and 
a special code indicative of temporary cessation 
of incoming transmission on a flexible medium, 
said medium extending in a loop to a transmitter 
controlled by said tape for Sending Such messages 
out over a channel or channels of transmission, 
means dependent upon cessation of incoming 
transmission following receipt of said special code 
combination for causing said recording instru 
ment to feed out tape sufficient to advance said 
special code to said transmitter, and the per 
forating elements of said instrument being Oper 
able incident to such feed out to cause said tape 
as so fed out to be perforated with “Letters Shift' 
code combinations. 

113. In a telegraph system, a record controlled 
telegraph transmitter comprising mechanical 
means for responding to signals stored in a stor 
age medium, a plurality of contacts operatively 
controlled by said mechanical means, Sensing 
means for sensing a code group stored in Said 
medium, feed out means for normally advancing 
said medium past said sensing means, electro 
magnetic means for preventing the further op 
eration of said feed means incident to Sensing 
said code group, a plurality of other contacts also 
controlled by said sensing means to establish a 
channel-awaiting condition of said transmitter 
for its subsequent transmission, and a relay which 
incident to rendering said channel available to 
said transmitter for its further transmission 
estops further preventing by said electromag 
netic means. 

114. A communication system of the type in 
which a through telegraphic communication 
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path is set up between local stations through one 
or more SWitching offices, a local station included 
in Such system, said station including a recorder 
for incoming messages intended for said local 
station, a reperforator for incoming messages in 
tended for retransmission, a relay apparatus con 
trolled by the reperforator Selectively for each 
message in accordance with non-message codes 
preceding such message for determining whether 
the message is to be recorded or reperforated, and 
means operated under control of the reperforator 
to condition either the recorder or the reper 
forator for Such operation, 

115. A communication System having a local 
station, said station including a recorder for in 
coming messages intended for said local station, 
a reperforator for incoming messages intended 
for retransmission, Selective apparatus operable 
under selective control of the reperforator selec 
tively in accordance with received signals for de 
termining whether said messages are recorded by 
said recorder or perforated by said reperforator, 
and elements operative incident to each message 
operative under control of signals accompanying 
that message to cause said reperforator to ex 
ercise such selective control. 

WALTER, MI. BACON. 
EDWARD F. WATSON. 
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