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UNITED STATES

l’atentéd Aug. 14, 1945

- 2381871
~ COMMUNICATION SYS'.I.‘EM

‘Walter M. Bacon and Fullerton 8. Kinkead, New
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This invention relates to telegraph systems
and more particularly to switching arrangements

for directing telegraph messages. '
" It is an object of this invention to provide an
improved and simplified telegraph switching
system in which certain telegraph signaling im-
pulses of the same kind as normally employed
to transmit messages are employed to direct a.
message to its proper destination.

In most previous automatic switching systems

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

It is an object of this invention to provide an
improved switching arrangement which mate-
rially reduces the delay of the subsequent mes-

sages by providing a plurality of paths through -

the swilching equipment from the initial storing
equipment and apparatus where the messages
are first stored to a second group of storage de-
vices individual to oufgoing lines.

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

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

Another object of this invention is to trans-
. mit the messages stored in the second storage
devices to the outgoing line in rotation, thus
delaying each of the messages a minimum inter-
val of time.

associated from the transmission channel by the

switching apparatus controlling this equipment.
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_ Another object of this invention is to provide

a switching system incorporating a plurality of
multistation lines to which messages may be
selectively  directed and from which messages
may be selectively received.

A feature of the multiparty lines is that the
sending equipment in each of the stations is dig-
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It is a further object of this invention to pro-

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

A feature of the multistation lines relates to
an arrangement whereby switching equipment
located at or near each of the stations is nor-
mally. conditioned to receive and be actusted by
selecting code combinations or telegraph signals
which. normally precede the message affer
which this switching equipment is disabled dur-
ing the transmission of the message.

Another feature of the station circuits is re-
iated to arrangemenis whereby the receiving
apparatus is disabled during the reception of
signals causing the starting or stopping of the
transmitting apparatus associated with the var-
fous stations of the multistation line and then
automatically reestablishing the receiving cir-
cuit $o the previous station upon the completion
of the transmission of the starting signals.

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

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

Another object of this inventlon is to provide
means for causing the switching and control
apparatus to disregard certain extraneous and
interfering signaling . currents sometimes en-
countered in telegraph networks and prevent
them from improperly opera.ting the switching
apparatus.

Another object of this invention is to provide
busy signals and suitable alarms and other sig-
nals to attendants and operators to enable them
to properly. supervise the operation of the system
by indicating various trafﬂc and trouble condi~-
tions {o them.
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Another object of this invention is to provide
suitable means to enable the operators and at-
tendants to make certain of the circuits busy; to
hold certain circuits in certain conditions or
stages of their operation; and to stop the oper-
ation of certain of the circuits. o

Apparatus is also provided to automatically
advance the storing medium past the recording
point to insure that all the message signals stored
in the storing medium will be transmitted by the
associated transmitter. .

Another object of this invention is to provide
means for causing the transmitter controlled by
the storage medium to automatically and selec-
tively discard the signals recorded in said tape
during its automatic advance. '

In certain switching systems it has been the
practice to store received messages and then to
manually transfer the recording medium in which
the message is stored to the proper transmitter
and then cause the message to be automatically
transmitted. In accordance with the present in-
vention it is'not necessary to manually transfer
the storage medium from one transmitter to an-
other. Instead a transmitter is provided for each
of the storing devices, which transmitter is auto-
‘matically connected by means of signals stored
in the storage medium to the proper line or sta-
tion. ; ’
. Another object of this invention is to provide a

switching system in which the same switching
characters are employed to direct the message

.to the proper line and then to the proper station -

along the line in case the line is a multiline sta-
tion line. In order to accomplish this, it is neces-
sary to prevent the advance of the recording
medium through the transmitter controlled there-
by at certain times. A feature of this invention
therefore relates to an arrangement for prevent-
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A feature of the invention relates to an im-
proved recording and storing mechanism in which
the received signals are both printed and perfo- .
rated or stored in a commdn medium preferably
& baper tape.

Another feature of this invention relates to
an improved interconnecting arrangement for
selectively connecting various receiving devices
at the respective stations of a multistation line to
the receiving channel of said line in which the re-

* ceiving channel is not in any way disturbed by the
# switching relays, resistances or other apparatus
% and which is free from relay contacts. This is

15

accomplished by permanently connecting a re-
peater in the receiving channel for each of the
stations or receiving apparatus connectable
thereto and then selectively conditioning the re-
peater for transmission to its respective station.

Another object of this invention is to provide
means at the central switching station for trans-
mitting messages to any of the other stations con-
nected to the system in a manner similar to the
manner in which messages are transmitted from

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

Another feature of this invention relates to ap-
paratus for disconnecting any connected trans-
mitter when a supply of the storing medium sup-
plying the transmitter becomes exhausted and
passes out of the. transmitter.

Another object of the invention is to provide
means for automatically disconnecting one trans-
mitter and connecting and starting another trans.

_Initter in case the transmission from the first
transmitter stops for a longer interval of time

ing the advance of the storage medium at certain 40 than .some specified time. This prevents any

times. ‘
Another object of this invention is to provide an

interlocking system between the transmitters as--

sociated with the first recording apparatus to

prevent more than one of them from being simul-

taneously connected to any outgoing transmission
channel, thus insuring proper connection between

each of the transmitters and the desired outgoing

channel and circuit. After the connection has
been once established, circuits are arranged so
that other connections may also be established
one at a time without disturbing the previous
connections except that the second transmitter
cannot be connected to a transmission channel to
which another transmitter has been previously
connected. .

Another object of this invention is to provide an
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station from holding the transmission circuit for
any longer intéerval of time than actually neces~
sary for the transmission of any message mate-
rial and leaves the circuit free for the longest in-
terval of time for transmitting message material
from the other station connected to the line,
Briefly, in accordance with a preferred embodi-
ment of this invention a central switching sta-
tion is provided from which extend a plurality
of full duplex telegraph lines or circuits. Rach
of these lines or circuits is capable of transmit-

. ting. telegraph signaling impulses simultaneously

B85

improved and simplified monitoring arrangement -

for each of the transmitters which will recognize
and respond to specific code combinations or sig-

nals employed for operating the switching equip- .

ment. : , o
Another object of this invention is a circuit
arrangement for causing the switching equip-

ment to ignore and discard selectively certain
signals or code combinations which have per- -
formed their switching functions and the use of

which is no longer necessary.

Another object of this invention is to direct
messages having unused or unassigned code com-
" binations or signals to special recording appa-

ratus where an attendant may examine the mes-
sage and make. the proper. corrections thereto and
retransmit it to the proper station., '
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in both-directions. Each of these lines extends
to one or more of a plurality of outlying stations.
Each of the outlying stations is provided with
& switching selector which is permanently con-
nected to a receiving channel of the full duplex
line. Each of the outlying stations is also pro-
vided with a receiving instrument, a keyboard
operated perforator for perforating tape in ac-
cordance with messages to be transmitted and a
tape-controlled . transmitter for transmitting
messages. The switching selector circuit controls
.the operation of the receiving telegraph instru-
ment which in the preferred embodiment of this
Invention is a teletypewriter.,. The switching se-
“lector also controls the transmitting apparatus.
Each of the full duplex lines at the central sta-
tion is provided with an incoming circuit indi-
vidual thereto. This incoming circuit includes a
recelving teletypewriter and a typing reperfora-.
-tor. - The receiving only: teletypewriter iz pro-
vided for recording messages. intended for the
central switching station, while the typing re-
perforator is intended to receive-and record mes-
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- sages intended for other stations. Tape from the

typing reperforator is supplied to the tape trans-
mitter. This transmitter is associated with a
switching circuit called a director, which in turn
controls the cross-bar switch for connecting the
transmitter to any of the channels of the out-
going circuits associated with any of the full du-
plex channels. After a connection has been es-
tablished, the transmitter transmits to one of
two typing reperforators associated with the de-
sired full duplex channel at any suitable speed
which may be independent of the transmission
speed of the received signals and generally will
be the same or a higher speed. These second
typing reperforators are located at the central
switching station. If one of them is busy, the
transmitter will transmit to the other and, if
both are busy, it will have to wait until one of
them becomes idle. The tape from the second
typing reperforator controls an associated trans-
mitter which is connected to the outgoing chan-
nel of the full duplex line. These transmitters
transmit the messages to the outgoing lines at a
speed which may be the same as the speed at
which the message was received or transmitted
through the switching equipment or the message
may be transmitted at a speed which is different
from and independent of the speed at which the
message was received or transmitted through the
switching equipment.

The outgoing channel of each of those duplex

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

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

The code combinations or signals which shift
receiving machines on the circuit to upper case
position are designated herein “figure” or “fig-
ures signals”; those which unshift receiving ma-
chines are designated “letter” or “letters signals.”

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

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

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

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

¥igs. 94, 95, 96 and 97 show the mechanical
construction of .certain features of the printing
reperforator employed in the system to print and
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" respective outlying stations.
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perfbrate a tape in accordance with the recelved
telegraph signals. )

General description

Referring now to Figs. 2, 3 and 4 when ar-
ranged as shown in Fig. 1, Fig, 2 illustrates the
equipment located at and in the vicinity of vari-
ous outlying stations of a typical telegraph sys-
tem in accordance with this invention, while Figs.
3 and 4 illustrate the general arrangement of
the equipment and circuits at the central switch-
ing station. i T

The system comprises four full duplex tele-
graph lines or channels 200, 201, 202 and 203.
As shown in Fig. 2, channel 200 extends to sta-
tions 210, 2{1 and 213. Each of these lines is pro-
vided with a receiving channel and a transmit-

-ting channel over which impulses may be simul-

taneously transmitted as is the usual practice
with full duplex channels and well understood
in the art.

As shown in Figs. 2, 3 and 4 and also in Figs. 6
through 93, inclusive the full duplex channels
are illustrated by two full metallic one-way tele-
graph circuits. This has been done so that the
invention may be more readily understood with-
out the further complications of the various
types of transmission systems commonly em-
ployed in telegraph networks for furnishing full
duplex telegraph service between various sta-
tions and points. It is to be understood, how-
ever, that these lines or circuits may include any
of the usual types of transmission circuits ca-
pable of providing this type of service. Since
these transmission circuits operate in their usual
and well-understood manner, they have not been
shown in detail. It is to be understood, how-
ever, that they may include either singly or in
combination, any of the following typical types
of circuits or channels including telegraph chan-
nels of composited telephone and telegraph cir-
cuits, full metallic telegraph channels, grounded
telegraph circuits, voice frequency carrier cur-
rent telegraph channels, high frequency carrier
telegraph channels, radio channels, etc.

At or near each of the outlying stations a
switching and controlling selector circuit includ-
ins a repeater is connected to the receiving chan-
nel of the full duplex line. The selector circuit
is arranged to receive all the impulses trans-
mitted over the line and to respond selectively
thereto. It controls the switching circuits in
such a manner that the switching circuits are
unresponsive during reception of message sig-
nals, but upon reception of certain preassigned
signals they are activated or operatively con-
nected to the selector circuit. The switching cir-
cuits and selector are illustrated graphically by -
the boxes 220, 225 and 228 and are connected
to-receiving channel 204 of the full duplex trans-
mission system 200. This switching and select-
ing equipment may be located near or at the
It need not actu-
ally be at the same place as the receiving and
transmitting equipment, but may be connected
to it by means of local telegraph circuits.

At station 2{{ the selecting or control equip-
ment is connected to a receiving device 228 and
to the transmitting device 226 and the control
circuit 227. Associated with the receiving tele-
typewriter 228 and located in the base thereof
is' the keyboard perforator which perforates a
tape in accordance with the messages to be
transmitted. The tape is then inserted in the
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transmitting distributor 226 for transmission
over transmitting channel 208, Transmitting
distributor 226 is connected to this channel.
Similar equipment is provided at the station
213. Af station 210 an additional reperforator
224 is provided so that certain messages which
are intended for other stations and which must
be retransmitted from station 210 may be re-
carded by the reperforator so thai they may be
automatically retransmitted. To accomplish
this, the operator will usually take the perfo-
rated tape as perforated by the reperforator 224
and manually insert it in the proper transmitter
for transmission to the proper station. Inas-
much as tape may be inserted in any one of a

number of circuits all of which will operate in .

the usual manner, it is not thought advisable to
further complicate this disclosure by showing
the details of all possible types of such systems
or even typical or representative types of such
systems over which such messages may be fur-
ther transmitted. i

A somewhat different outlying station ar-
rangement is shown connected to the full duplex
channel 20i. Here station 215 is similar to sta-
tions 241 and 213, but the station equipment
shown in the area 214 is somewhat different.
Here a single selector and switching equipment
233 is employed for three outlying stations.
These stations are located relatively close to-
gether so that it is economical to use the single
switching and control circuit. Each of the out-
lying stations is provided with g transmitting
distributor, keyboard perforator, and a receiv~
ing teletypewriter as well as the required con-
trol equipment. '

Stations 217 and 218 connected to full duplex
line 202 are similar to stations 2f 1, 213 and 2i5.
The equipment in area 218 is similar to the
equipment in area 214, except that only two
teletypewriter stations are controlled by a single
selector circuit and associated switching equip-
ment, }

Station 219 is the only station connected to
the full duplex channel 203. Consequently, the
switching equipment and associated selector are
not necessary so that only a receiving teletype-
writer, keyboard perforator and’ tape-controlled
transmitter are provided.

At the central switching station the incom-
ing messages from the transmitting channel are
received either on a receiving only teletypewriter
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if they are intended for the central switching -

station or on a typing reperforator if they are
intended for other stations connected to the sys-
tem. In order to control this equipment an in-
coming line circuit 317 is provided in which the
transmitting channel of line 200 terminates.
The tape 323 from the reperforator 313 controls
the transmitter 320. Signals recorded in tape
323 together with the tape transmitters 320, di-
- rector 321 and selector magnet 322 cause the tape
transmitter 320 to be connected through the
cross-bar switch to the proper outgoing line cir-
cuit. ’

Any suitable type of coordinate switch, of -

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

2,381,871

scription of the mechanieal and electrical fea-
tures of a typical switch suitable for use in this
invention reference is made to U. S. Patent
2,021,329, granted to Reynolds November 19,
1935, :

The outgoing line circuit is provided with two
These chan-

different messages. When the first channel is

‘busy recording another message, a second mes-

sage will be received from the transmitting dis-
tributor over the second channel. A typing re-
perforator is associated with each of these chan-
nels. Thus, in Fig. 3, 314 represents the typing
reperforator associated with the first channel of
the outgoing line circuit 316, while 315 represents
typing reperforator associated with the second
channel of the outgoing line circuit 316. Assum-
ing that both channels are idle and that a mes-
sage is directed to some station connected to
full duplex line 200, the message will be trans-
mitted over the first channel of the outgoing line
circuit 316 and recorded by the typing reperfo-
rator 314 in a tape 324. Tape 325 will then con-
trol the transmitter 312, causing the message
to be transmitted over the receiving channel 204
of transmission system 200 to the desired station.

In addition to the transmitters 312 and 313 con-
nected to the receiving channel 204 of line 200,
the transmitter control circuit 310 and associated
signal code transmitter 311 are also connected to
the outgoing or receiving channel 204 of line 200.
The transmitter start circuit 310 and the associ-
ated transmitter 311 are provided to selectively
start the transmitters 221, 226 and 230 and to
operatively associate them with the transmitting
channel of full duplex line 260.

The other full duplex lines 201, 202 are similarly
provided with terminal equipment at the central
switching station. In addition, arrangements are
made so that the second channel of the outgoing
line circuit connected to line 202 may be dis-

sociated from line 202 and employed to receive

other messages which are improperly transmitted
or for some reason improperly directed to the cor-
rect station.

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

In addition, two local keyboard perforators 418
and 438 are provided at the central switching sta-
tion for perforating the tape in accordance with
signals to be transmitted to other stations of the
system. This tape controls the associated trans-
mitters 420 and 440. These transmitters are in
turn provided with directors 421 and 441, respec-
tively, to enable them to be connected to the de-
sired lines extending to the proper station. Two
Intercept circuits 480. and 490 are provided for
receiving messages which are improperly switched
or improperly transmitted over the system. Ar-
rangements are 8lso provided for directing mes-
sages intended for any one of the stations, which
may be shut down or ineffective due to trouble, to
either of these intercept circuits where the mes-
sages are recorded on the respective printing re-
perforators 458 and 418. The tape perforated by

-the typing reperforator 458 is employed to control

transmitter 460. With the aid of the associated
director 461 this transmitter may be connected
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to any of the outgoing line circuits under control
of perforations in the tape. An interlocking cir-

“cuit is provided between each of the director cir-

cuits to prevent more than one of the director cir-

cuits setting up a connection through the cross- -

bar switch at a given instant of time. The cir-
cuits are arranged, however, so that once the
circuit is established through the cross-bar switch
by one director, other director circuits may es-
tablish other connections through the switch
without disturbing the connections already estab-
lished. Busy-test arrangements are also pro-
vided to indicate whether either or both of the
channels of the outgoing line circuits are busy,
so that a director will be unable to connect its
associated transmitter to a busy channel of an
outgoing line circuit.

The system may be more fully understood by
briefly describing the course a message will take
in traveling through the system from one station
to another. Assume, for example, that station

211 has a message intended for station 2{1. The

attendant at station 211 will operate the key-
board 228 to perforate tape in accordance with
the message to be transmitted to station 217.

. Prior to perforating tape in accordance with the

text of a message the attendant at station 211
will perforate certain switching characters or code
combinations in the tape by operation of the keys
of the keyboard perforator in the same manner
that she operates these keys in perforating the
text of the message. In order to secure the
proper operation of the switching system the at-

“tendant will first perforate four letter signals in

the tape. This will be followed by the figure
signal and then an H signal. The purpose of
these signals is to insure the proper operation of
the switching circuits by causing the ecircuits to
return to their normal condition. Following these
signals, the attendant will perforate four more
letter signals in the tape, followed by the signal
assigned to the called station, which in this case
will be the letter A. Following the letter A, an-
other letter signal will be perforated in the tape.
If, as will usually be the case, page printing tele-
graph apparatus is employed these signals will
usually be followed by a carriage return signal,
line feed signal, then another letter signal, after
which the message will be perforated in the tape.
Following the message, the figure signal and then
the H signal will be perforated in the tape.

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

- figure signal, followed by an H signal in the tape.

If the attendant at station 214 has no further

transmitter 226 to be operatively associated with
the transmission channel and to start to transmit
the signals recorded in the tape as described
above. It may be that the operator at the cen-
tral switching station had previously operated a
special automatic key of the transmitter start

- eircuit 310 which will automatically cause trans-
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messages for transmission at this time, she will -

" perforate four letter signals in the tape, followed

by the letter Z signal and then perforate about
seven letter signals in the tape and cut the tape.

After ‘having perforated the tape déscribed
above, the attendant will insert the tape in trans-
mitter 226. At some later time the operator at
the central switching station will operate certain

70

keys of the transmitter start circuit 810 to cause 78

mitter 226 to start transmission in rotation with
the other transmitters 22f and 230 connected to
the transmitting channel of the full duplex
line 200. ] .

The first letter signals are received by the in-
coming line circuit 317 and cause typing reperfo-
rator 818 to be conditioned for the reception of
the incoming message. A number of these first
letter signals may be recorded by the typing
Following
the recording of these letter signals the typing
reperforator will record the figures signal and
the H signal. These signals will also cause the
typing reperforator 318 to be rendered non-re-
sponsive to incoming signals. The following let-
ter signals will again condition the reperforator
318 for the reception of signals after which it

‘will record at least one or two of the letter signals

and the switching and message signals in tape
323. This action is repeated for each message.
After the last message the letter signals follow-
ing the H signal will again. cause the reperforator
to be conditioned to receive signals from the
transmitting channel 208. The following Z sighal

‘will cause the perforator to be rendered non-

responsive to further signals. After the Z signal
has been transmitted the tape will run out of
the transmitter 226 at station 21! and cause
transmitter 226 to become idle until again started
from the central station. ]

When the Z signal is received by the typing -
reperforator 318, it in conjunction with circuit
317 will' light a lamp to indicate to the operator
at the central switching station that the trans--
mission from station 211 is terminated, where-
upon the operator will operate certain keys to
initiate transmission from other stations con-
nected to line 200. If the operator has operated
the automatic start key at the transmitter start
circuit 310, reception of the Z signal will in ad-
dition to causing & lamp to light cause the trans-
mitter start circuit to function and attempt to
cause another transmitter connected to the line
200 to be started.

The tape 323 with these various signals recorded
in it will then pass through the transmitting dis-
tributor 320. The transmiiting distributor 320,
together with the director circuit 321 will dis-
card the letter signals and also the figure signal
and the H signal. When the first switching
signal, the letter A signal, assigned to station 217
arrives at the control point in distributor 320, it
will cause director circuit 321 to operate and
prevent the advance of tape 323 through the
transmitting distributor 320. In addition, the
director circuit 321 will cause the transmiter 320
to be connected to the first channel of the out-
going line circuit 356, if this channel is idle. If
this first channel is busy, the director 321 will
cause transmitter 320 to be connectéd to the
second channel of the outgoing line circuit 356,
if it is idle.. If both channels of the outgoing
line circuit 366 are busy, the director circuit
in the transmitting distributor 320 will wait
until one or the other of the channels becomes
idle. Assuming that the first channel is idle, di-
rector 32 will cause transmitter 320 to be con-
nected to the first channel of outgoing line circuit
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356. Upon the connection of the transmitter 320
to the first channel of the outgoing line -circuit
356, transmitter 320 will start to transmit the
first message including the directing signal (letter
A) to the printing reperforator 354 connected to
" the first channel of the outgoing line circuit 386.

Following the message the figure signal fol-
lowed by the H signal will cause transmitter 320
to be disconnected from the first channel of the
outgoing line circuit 356. The following letter
signals will be disregarded by transmitter 320
and director 321 and tape 323 advanced until
the directing signal Q reaches the control point
of the transmitter 320.

When the letter Q signal reaches the control
point of transmitter 320, it will cause director 321
to prevent the advance of the tape 323 and also
cause director 321 to connect transmitter 320 to
the first channel of the outgoing line circuit
336, if this channel is idle. When the connec-
tion of transmitter 320 with the first channel of
the outgoing line circuit 336 is effected, the di-
recting signal (Q) together with the message will
be transmitted to and recorded by the printing
reperforator 334 in and upon tape 344. Follow-

ing the message the figure signal and H signal

will cause the transmitter 320 to be disconnected
from the first channel of the outgoing line cir-
cuit 336. The following letter signals will then
be discarded by the transmitter 328 and direc-
tor 324, The following Z signal is also discarded
by this apparatus. In case no further message
has arrived over line 200, insufficient tape 323
may have been perforated to permit the end of
the last message to be transmitted. In this case
reperforator 318 is caused to automatically per-
forate an additional supply of tape to insure that
the entire message will be transmitted.

Returning now to the first message which was
recorded by reperforator 354, when the outgoing
channel of line 202 becomes idle and the first
message reaches the transmitting distributor 352,
it will send this message, preceded by the switch-
ing character A, over the transmission channel
of this line. The code A of this message is re-
ceived by each of the switching selectors in areas
216, 217 and 218, The first character trans-
mitted is the switching character or letter A.
This causes the selector at station 217 to con-
nect the receiving only teletypewriter at that
station to the receiving channel of line 202 so
that it will receive and record the following mes-
sage,

The selectors' at the other areas 218 and 218
also respond to the switching character or letter
A, but they cause the associated equipment to
become deactivated in response to this character,
so that neither the switching equipment nor any
of the receiving or recording apparatus controlled
by any of this apparatus will respond or record
the message transmifted by the transmitting dis-
tributor 352 at this time. After completion of
the message the figure signal, followed by an H
signal will be transmitted from transmitter 3%2.
The figure signal when followed by an H signal
will cause the selector equipment at station 217
to disconnect the receiving equipment from the
receiving channel and cause the switching equip-
ment to be energized and ready for the recep-

tion of other selecting characters. The selecting

equipment at all of the other stations also fol-
lows all the signals. However, since the switch-
ing equipment has been deactivated or deener-
gized at these stations, these signals produce no
effect upon any of the circuits at these other
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stations, When the figure signal followed by
the H signal is received at these stations, how-
ever, the selector equipment causes the switch-
ing equipment to be activated so that it may
properly respond to the next switching charac-
ter transmitted over the receiving channel of this
line, should this character be one which will cause
the selecting equipment to connect the receiving
equipment at that station. .

In a similar manner the second message which
is recorded by the printing reperforator 834 will
be transmitted over the receiving channel of the

_line 201 to the switching and selecting equip-

ments in the area 214 and station 215. This
message will again be preceded by a switching
signal, which will be the letter Q in this case,
which will cause the selecting equipment at sta-
tion 216 to deactivate the switching equipment,
thus rendering it unresponsive to any further
signals received by the selecting equipment.

In the area 214 this letter Q signal will cause
the selecting equipment 233 to connect or provide
a transmission path from the receiving chan-
nel of line 201 to the receiving teletypewriter 239.
This teletypewriter will then respond to the fol-
lowing message. The selecting and switching
equipment 238 in establishing the transmission
path to the receiving device 239 will render the
switching equipment unresponsive to further sig-
nals received by the selecting equipment 233, so
that the receiving devices 236 and 242 will not
be operatively associated with the receiving chan-
nel of line 201. Thus, only one station will re-
ceive the message, namely, the station to which
it is directed.

“ Assume now that the station represented by
the letter Q at which the receiving device 239
is located is shut down for a day. Under these
circamstances, it would be undesirable to trans-
mit any messages to this station at this time since
nobody would be present to receive them and. de-
termine whether they had been properly received
or not. To prevent the transmission of messages
to a station at this time the director circuits are
provided with certain keys which may be oper-

~ ated under the assumed conditions. A key asso-
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ciated with the station designated by the letter
Q will be operated so that all of the messages
preceded by the letter Q instead of being directed
to that station will be directed to an intercept
position as, for example, 490. Under these cir-
cumstances when the letter Q arrives at the con-
trol point in the transmitter 320 it will cause
the director 321 to connect transmitter 320 to the
intercept circuit 490 and typing reperforator 478.
Upon. connection of the transmitter 320 to typ-
ing reperforator 418 the message will be trans-
mitted from the transmitter to the typing reper-
forator and recorded in tape 419. The message
will then be readily available for automatic trans-
mission from either the transmitter 420 or 448 or
perhaps transmitter 460, Another intercept cir-
cuit 480 is also provided to which certain messages
may. be directed in a similar manner. This inter-
cept circuit is provided with a transmitter 460 and
a director 461 in addition to typing reperforator
458. With messages directed to this intercept
circuit it is unnecessary for the operator to man-
ually carry the tape to another distributor 420
or 440, since the transmitter 460 may be con-
nected through the director 464 and the cross-
bar switch to any of the outgoing line circuits.
In case it is desired to transmit a message
from the central switching station to any of the
outlying stations an gperator will operate either
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“the keyboard perforator 418 or 438 and record

the message in perforator tape. This tape, in
turn, will control respective transmitters 420 and
440. These transmitters are provided with the
respective directors 421 and 441 for automatically

connecting them to the desired outgoing line cir-

cuit, so that the message will be transmitted from
the transmitters 420 and 440 to the desired sta-
tion in the same manner as the messages are
transmitted from transmitter 320 to the desired
circuit, .

" 1t should be noted that additional circuit con-
nections are made by means of which the second
channel of the outgoing line circuits 356 and
376, including the typing reperforators 355 and
315, are dissociated with the outgoing channel
of lines 202 and 203, so that they may be oper-
ated as spare intercept equipment for handling
intercepted messages. :

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

Tt should be noted that each of the directors
is provided.with a selector magnet. The se-
lector magnet associated with director 321 is
designated 322. This selector magnet is the
horizontal magnet of the cross-bar switch and is
always operated when the director 321 estab-
lishes connection between the transmitter 320
and another outgoing line circuit. The connec-
tion is established by first operating this selector
magnet and then causing the director to oper-
ate a selected vertical magnet on the cross-bar
switch. After operation of the vertical magnet
the selector magnet may be released without in-
terfering with the established connection and
another selector magnet associated with an-
other director operated to- establish another
connection. The circuits are so arranged that
only one selector magnet can be operated at
a time, thus insuring that only one transmitter
can be connected to any channel of an outgoing
line circuit at a given time.

Under normal operating conditions the time
required for establishing a connection when
both an idle line is available and the connector
switch is not busy due to another connection

being established.is of the order of one second

or less. This is the time required to actually
establish connection. After the connection is
established it will be mainiained during the en-
tire time required for the transmission of the
message. Iowever, once'a connection is estab-
lished and all during the time that the connec-
tion is maintained, the cross-bar ' connector
switch may be employed to establish and main-
tain other connections as required by the traffic
conditions.

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

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

Figs. 6, 7, 8, 16, 17 and 18 show the equipment
located at the outlying stations connected to
line 200, which comprises g transmitting channel
205 and a receiving channel 204. Figs. 6 and 16
show in detail the equipment located at or near
station 210, while Figs. 7 and 17 show the equip-
ment at or near station 2!1 and Figs. 8 and 18
show the equipment located at or near station
213. Figs. 9, 10, 11, 12, 13, 14, 15, 19, 20, 21, 22,
23, 24 and 25 show the equipment at the central
station which may be considered individual to
the full duplex line 200. Similar equipment is
provided for each of the lines terminating at the
central switching point. In general, the top row
including Figs. 9, 10, 11, 12, 13, 14 and 15 show in
detail the equipment associated with the receiv-
ing channel 204 of line 200, while the second row
including Figs. 19, 20, 21, 22, 23, 24 and 25 show
the equipment associated with the transmitting
or incoming channel 205.

* Similarly, Figs. 26 and 35 illustrate in detail
the equipment in area 214 connected to line 201
and Figs. 27 and 36 show in detail the equip-
ment at station 215 also connected to line 201.
Pigs. 44 and 53 show the equipment located in
the area 216 and Figs. 45 and 54 show in dia-
grammatic form equipment located at stations
216 and 211. PFig. 67 shows the equipment lo-
cated at station 219. The remaining flgures
show the terminal equipment for the respective
lines terminating at the central switching point.

In general, Figs. 9 and 10 show the details of
the start circuit 3i0 and its associated signal
code transmitter 31i. Figs. 11, 12, 13 and 14
show in detail the outgoing line circuit includ-
ing the typing reperforator and transmitting
distributors. Figs. 19 and 20 show in detail the
incoming line circuit 317 and associated typing
reperforator 318 and receiving only teletype-
writer 319.

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

Figs, 15 and 25 show the'circuit of the eross-
bar switch and connections between it and the
director and outgoing line circuit.

Similar circuits are also provided for lines 201
and 202 terminating at the central switching
station. Similar equipment is also provided for
line 203 terminating at the central switching
station except that no transmitter start circuit
is required or provided because only one station
is connected to this line. Fig. 93 shows certain
alarm and other common equipment provided
at the central switching station,

Idle condition

Consider now the normal or idle condition of
the system that is the condition of the system
when no connections are established between
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the various stations and no messages are being

transmitted over the system or over various parts

thereof.

" In general, the relays have been left in or will

assume the position as shown in the drawings.
For example, assume that power is applied to the
apparatus at the various stations and the central
switching station. Under these conditions most
‘of the relays and apparatus assume the positions
shown, Considering the outlying stations first,
relays 871 and 681 at station 210 assume the posi-
tions shown due to current flowing from ground
through their lower winding to positive hattery
through the left-hand inner break contacts of
relays 670 and 680, respectively.  Current flowing
through the lower windings of relays 671 and ¢8{
is in such a direction as to operate the relays to
their left-hand position and hold them in this
position. Current flowing through these windings
is also in such a direction as to aid current flow-
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‘nels of a full duplex telegraph line, the tele-
graph channel of a composited telephone and
telegraph line, a channel of a voice frequency
carrier telegraph system, the channel of a high
frequency carrier telegraph system, a radio chan-
nel or any combination of the respective types
of channels including suitable repeating appa-
ratus including apparatus for relaying signals
from one type of system to another. All of these
various types of systems when employed, or com-
binations of them, operate in their usual well-
understood manner such that when the line is
closed at the transmitting point causing current
to flow through it, current will also flow through
the portion of the transmission system connected

- to the receiving relay, thus causing the receiving

20

ing in the receiving channel of line 204. Conse-

quently, relays 67t and 68f will not follow any
of the signals transmitted over the receiving
channel 204 of line 200. Relay T1f at station
211 and relay 811 at station 213 are similarly
held in their left-hand positions and normally

. will not respond to any of the signals transmitted
over the receiving channel 204. Relay 622 at sta-
tion- 210, relay 722 at station 2if and relay 822
at station 213 are also maintained in their left-
‘hand positions, Current flowing in an obvious
circuit in the lower windings of these relays tends
to operate the relay armatures to their right-
hand position,
‘through the upper winding of these relays nor-
mnally tends to overcome the effect of the current
flowing through the lower windings of these relays
and causes their armatures to move to their right-
hand positions. These relays will respond to all
the signals transmitted over the recejving chan-~
nel 204. Relay 651 at station 210 and relay 751
at station 211 and relay 851 at station 213 are
operated by current flowing through these left-
hand windings which .current overcomes the
effect of the current flowing through their right-
hand windings, - .

As shown In the drawings, the circuit through
the upper windings of relays 622, 122 and 822
as well ag through the upper windings of relays
671,881, 171 and 871 extends from positive battery
860 over the lower conductor, channel 204,
through the upper winding of relays 871 and 822
of Fig. 8, upper windings of relays 171 and 7122
of Fig. 7, upper windings of relays 611, 681 and
€22 to the upper conductor of channel 204, back
through Figs, 7, 8, 9 and 10, contacts and arma-
tures of relays 115f and (101, normally closed
cam-controlled contacts 1048 to negative battery.
The armatures of relays 1151 and 110( are nor-
mally maintained in their right-hand positions,
thus maintaining the circuit of channel 204
closed, as will be described hereinafter; in addi-
tion, the contacts of relays 1101 and (151 are
shunted by contacts of relays 1317 and 1367, re-
-spectively. Contacts 1046 are also normally
closed, as will appear later, ) )

In order to simplify the description, the receiv-

" ing channel 204 has been illustrated as a one-
way full metallic conducting channel without
any repeaters. It is to be understood, however,
that this channel may include any suitable type
of repeater equipment including regenerative re-
peaters, It may also include other types of trans-
missjon systems, as for example, one of the chan-

However, ‘line current flowing
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relay to accurately follow and respond to the

“signaling conditions transmitted from any trans-
niitter connected to the system, ‘

Selector magnets at_each of the outlying sta-
tions of the switching selector and also of the
receiving only teletypewriter are maintained oper-
-ated by current flowing through obvious circuits
under control of the respective line relays. Relays
631, 731 and 831 at or near the respective sta-
tions are normally maintained operated by cur-

-rent flowing in obvious circuits through their

windings. The other relays at the outlying sta-
tion circuits all remain in the position shown till
some signals are received, as will be described
hereinafter. It is to be understood that the
motors controlling the various pieces of equip-
ment including the switching selectors, receiving
only teletypewriters and the tape transmitters
are connected to a source of power and contini-
ously running. The circuits of the motors for the
receiving only teletypewriter and the switching
selectors have not been shown or represented in
the drawings. It isto be understood that they are
present and continually operating, as is the usual
practice and well understood in the telegraph
art. o

The corresponding relays and other apparatus
and motors at the other stations shown in Figs.
26, 27, 35, 36, 44, 45, 53, 54 and 67 are similarly
energized. Turning now to the central station,
most of the relays assume the position shown
in the drawings when the power is first applied tc
the system, as is the usual practice when it -is
started for a period of operation. Relay 1025 in
Fig. 10 will operate in the circuit from negative
battery through the winding of relay 1025, right-
hand inner break contacts of relay 1019, right-
hand break contacts of relay 1005, lead 1054,
which extends through Figs. 9 and 19 to ground
‘through the right-hand inner break contacts of
relay 1904, The operation of relay 1025 com-
pletes certain circuits through the keys 914, 924
and 834, as will be described later. Normally,
tapes 1227 and 1277 will be taut when the power
is turned on in the morning, so that contacts 1213
and 1263 will be open.

Considering first the first channel of the out-
going line circuit, contacts 1213 being open and
switch 1214 normally being closed, circuit through
the upper winding of relay i319 is interrupted,
thus preventing relay 1319 from operating, With
relay 1319 released, a circuit is completed for the
operation of relay 1304 from positive battery.
through the winding of relay 1304, the inner set
of lower break contacts of relay 1302, the outer
break contacts of relay 1319 to ground through
the upper break contacts of relay 1311. Relay
1304 in operating completes a circuit for main-



taining itself operated from battery through its
-winding, upper inner operated contacts to. ground
“ through the upper break contacts of relay 1311,
Relay 1304 in operating also completes a circult
for energizing the filament of vacuum tube {305
and removes the short circuit from condenser
- {308.. The operation of relay 1304 in addition
- connects a positive potential to the left-hand ter-
‘minal of condenser 1308 through a high resist-
ance 1308, The grid of tube 1305 is normally
biased to a negative potential with respect to the
filament through the break contacts to relay 1304.
The normal bias between the grid and fllament of
tube 1308, together with the time constant of con-

denser 1306 and resistance 1308, is such that tube-
1305 will not pass any anode current for an inter- -

‘val of time of at least thirteen seconds after relay

1304 has operated. At the end of the thirteen- -

second interval, the charge on condenser 1306 will
become sufficiently positive to allow sufficient

anode current to flow through tube 1305 to oper-

- ate relay 1340.

. In the meantime, however, a circuit for the op-

eration of magnet 1229 is completed from battery
through key 1222, lower break contacts of relay
1302, left-hand break contacts of relay 1819 to
ground through the upper break contacts of relay
1311. When relay (304 operates, the operating
circuit for magnet 1229 is completed from battery
- through the winding of magnet 1229, contacts of
key 1222, upper inner operating contacts of relay
1304 to ground at the upper break contacts of
relay 1811, The operation of magnet 1228 will
cause the printing reperforator 1216 to automati-~
cally perforate an additional supply of tape, as
will be described hereinafter.

The operation of relay §304 also completes a
circuit for the operation of relay (108 from bat-
tery through the right-hand winding of relay
1108, the left~-hand break contacts of relay 1101,
lead 1109 which extends through Figs. 12 and 13

to ground through the upper operated contacts of .

relay 1304. Relay 1108 in operating completes a
circuit for maintaining itself operated from bat-
tery through. its left-hand winding and its left-
hand innermost contact, lead 1110 which extends
through Figs. 12 and 13, left-hand inner break

contacts of relays 1317-and 1316 and right-hand .

break contacts of relay 1318 to ground through
cam-controlled contacts £210. ]
Relay 108 in operating completes a second cir-
cuit for maintaining itself operated from ground
through its right-hand outer operated contacts,
left-hand break contacts of relay 107 to battery
through the right-hand winding of relay 1108.
Relay 1108 in operating also completes a circuit
for operating relay 1107 from battery to the wind-
ing of relay 1107, upper break contacts of key
1215, the innermost left-hand break contact of
relay 1101, the left-hand operated contacts of
relay 1108 to lead 1116, left-hand break contacts
~ of relays 1317 and 1316 and right-hand break
contacts of relay 1318 to ground through the cam-
controlled contacts 1218. Relay {107 in operat-
ing completes a. circuit for maintaining itself
operated from battery through its winding, the

upper break contacts of key 1218, left-hand oper-

ated contacts of relay 1107, lead 1§11 to ground
through the left-hand outer break contacts of
relay 1311, ) )
‘When the printing reperforator 1216 automati-
cally perforates an additional supply of tape due
to the operation of magnet 1228, the tape 1227
will no longer be taut, so that switch 213 will
close and complete g circuit for the operation of
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relay (319 from battery through the winding of
‘relay 1319, switch 1214, to ground through con- .

tacts 1213.  Relay 1319 in operating completes a
circuit for operating the start magnet 1217 from

8 battery through the winding of magnet 1217,

inner right-hand operated contacts of relay (318,
. lett-hand outer break contacts of relays 1318 and
1818, left~-hand center armature and break con-
tact of relay {317, lead (112, which extends
10 through Figs. 12 and 11, the right-hand operated
.contact of relay (187 to ground through the left-
" hand outer operated contacts of relay 1188. The
operation of the start magnet 1217 will release the -
brush arm 1212 and the transmitter 1201 will
18 start to rotate. This will allow pins | through §
to rise and sense the perforations in the tape 1221,
\Normally under these circumstances all of the
pins will go through the perforations because the
tape between the reperforator 1218 and the trans-
o0 mitter 1201 will be full of letter signals at this
time. The letter signals are represented by s
perforation in each one of the five positions on the
© tape.. When the pins | through § go through
~ perforations in the tape, they will cause the cor+
o responding contacts to be moved to the marking
position where ground is connected to the arma-
tures of these contacts. When all flve contacts
are operated, the circuits through these contacts
-and relay 1104 will be such that relay 1104 will
so operate to its left-hand position. When the
_armature of relay-1104 is in its left-hand position,
-"a circuit is completed for maintaining relay 1108
operated from battery through its right-hand
winding and right-hand inner operated contact,
35 to ground through the left-hand contact and
armature of relay 1104. A short interval of time
after relay 1104 operates, cam (208 will cause
contact 1210 to open. These contacts, however,
merely interrupt another locking circuit of relay
40 1108. S8ince relay 1108 is maintained operated at
- this time by a circuit through the left-hand con-
tacts of relay 1104, nothing further happens.
Near the end of the revolution of the transmitter
1201 contacts 1210 will again be closed by cam
1209. This reestablishes the locking circuit
through contacts {248 for maintaining relay 1108
operated through its left-hand winding, as de-
scribed above. ‘The above cycle of operations is
then repeated as long as letter signals reach the
50 control point of transmitter 1208, It should be
noted that the printing reperforator {26 is at
this time automatically perforating letter signals
- in the tape, as described above. :
Approximately thirteen seconds after relay
1304 operates, relay 1310 operates, due to the
action of resistance 1308, condenser (306 and
tube 13086.
" The operation of relay {310 completes a cir-
cuit from battery through the lower winding of
relay {311 and the operated contacts of relay

45

60 1310 to lead 372. Lead 1372 extends through

Figs. 18, 23, 32, 41, 50, 59, 64, 72, 78, 84, 90, 89,
88 and 93 where interrupted ground is applied
to it by the contacts of relay 9810. Relay 9310
is momentarily operated at intervals of approxi-
mately five seconds, as will be described here-
“inafter. '
When relay 8310 applies ground to lead 1312,
it completes the circuit for the operation of relay
70 131 !..‘ Relay 1311 in operating completes the cir-
cuit for maintaining itself operated from bat-
tery through its upper winding and upper op-
erated contact to ground through the upper
break contact of relay 1302.
76 Relay 131! in operating interrupts the lock-

65
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ing circuit of relay 1304 and the holding circuit
of magnet 1229, thus permitting this relay and
the magnet to release. The release of magnet
1229 stops the printing reperforator 1218 from
" automatically -perforating letter signals in tape
1221. The release of relay 1304 interrupts the
fllament circuit of tube 1305 and short-circuits
the condenser 1306, so that its left~hand termi-
‘nal will be charged with negative battery poten-
tial. Relay 1310 also releases at this time,
Transmitter 1201, however, continues to ad-
vance tape 1221 as long as letter signals are

perforated in the tape until the supply of tape

between the printing perforator 1216 and trans-
mitter 1201 becomes sufficiently reduced to cause
contacts 1213 to open. When contacts 1213
epen, they interrupt the circuit of relay 1319 and
permit this relay to release. The release of re-
lay 1319 interrupts the operating circuit of the
- start magnet 12117, thus permitting this magnet
to release and stop the operation of the trans-
mitter 1201. The release of relay 1319 at this
time, however, does not cause the reoperation of
relay {304 or magnet 1229, because relay 1311 is
locked operated under control of relay 1302,
Consequently, the operating circuit of relay 1304
. and magnet 1229 is open at the upper break con-
tacts of relay {31l. The circuit of the first
channel will then remain in this condition until
& message has been received for some station
connected to this line, N :
If other than letter signals are perforated in
- tape 1221 the armature of relay 1104 will not
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completes a cireuit for the operation of relay
He1, - v . Lo

When the operation of magnet 1218 causes
perforator 1288 to perforate tape 1271 contacts

1263 will close and complete a circuit for the

. operation of relay 138¢. The operation of re-
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be operated to its left-hand position when these

other signals arrive over the sensing fingers.
Consequently, when the cam-controlled contacts
1210 open and interrupt the locking circuit of
relay {108 through its left-hand winding, relay
“ 1108 will release and interrupt the circuit of the
transmitter start magnet (211.. Magnet (2(7
will then release and stop the operation of trans-
mitter 1201 at the end of the revolution ‘then
In progress. Further operation of the transmit-
ter will be as described hereinafter.

The corresponding relays and apparatus of
the second channel in the outgoing line ecircuit
shown in Figs. 11, 12 and 13 will cperate in a
similar manner. Thus, since tape 1217 is taut

contacts 1263 will be open. Consequently, relay -

1869 wAll not operate but relay 1354 and magnet
12798 will operate. The operation of magnet 1279
‘causes. the printing reperforator 1266 to auto-
matically perforate letter signals in the tape
1271. Approximately thirteen seconds later, con-
denser 1386 will have acquired the required
charge to allow tube 13855 to pass sufficient anode
.current to operate relay 1860. The operation of
relay 1380 will connect the lower winding of re-
lay #3681 to lead 1372 and within five seconds
ground will be applied to this lead and cause
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relay 1361 to operate. Relay (361 in operating -

completes a circuit for maintaining itself op-
erated under control of relay 1352. The opera-
tion of relay 136! also interrupts the locking
circuit of relay 1354 and the holding circuit of
magnet (278, thus permitting them to release.
The release of magnet (279 stops printing ‘re-
perforator {266 from automatically perforating
‘letter signals in the tape 12711, while the release
of relay 1384 restores the circuits of tube 133§
to their normal and unactivated condition. -

- The operation of relay 1364, as described above,
completes a circuit for the operation of relay
1158 and the operation of relay 1188 in turn

lays 1369, 1158 and 118Y completes a circutt for
the operation of start magnet 267. The opera- .
tion of the start magnet 1267 permits transmit-
ter 1251 to rotate and causes the sensing fingers
to sense the perforations in the tape 1211. Un-
der the usual conditions these fingers will find

& perforation in each one of tlie five positions
of the tape and thus cause all the contacts 1 to
§ to operate. The operation of all of the con-
tacts | to B will complete circuits which cause
the operation of the armature of relay 1154 to .
its left-hand position where it.completes a cir-
cuit for maintaining relay {188 operated. i

A short interval of time later contacts 1260
open. However,since relay (168 is locked operated
through the left-hand contact of relay 1154, it re-
mains operated at this time. Near the end of the
revolution of transmitter 1251 that is in progress
contacts 1280 will close and reestablish the lock-~
ing circuit through the left-hand winding of relay
1158 before relay {154 releases. A short time later
contacts | through 8 will open and cause the
armature of relay 1154 to move to its right-hand
position. Thus, so long as letter signals are per-
forated in the tape 1277, relays 1158, 1157 and
1369 are maintained operated and the above cycle
repeated. If only letter signals are perforated in
the tape (217, the above cycle of operation is
completed until the tape again becomes taut, at
which time contacts 1263 open and cause relay
1369 to release. The release of relay 1369 inter-
rupts the circuit through the start magnet 1261
and this permits this magnet to release and stop
the transmitter 1261. 'The apparatus then re-
mains in this condition until signals are received
in the second channel. .

. If other than letter-signals are perforated in
the tape (271, relay (184 will not be operated to
its left-hand position when these other signals
arrive over the sensing fingers. Consequently,
relay | 158 will release and interrupt the circuit of
the start magnet 1287 which will in turn release
and at the end of the revolution then in progress,
stop further operation of the transmitter §25i
at this time, Under these conditions the further
operation of the transmitter 1251 will be as de-
scribed hereinafter.

It should be noted that relay 1181 will follow
the letter signals transmitted by transmitter
1201, This relay, however, will hot repeat these
signals to the receiving channel extending to the
outlying station because its contacts are short-
circuited by the right-hand outer break contacts
of relay 1311, which relay is not operated at this
time. Likewise, the right-hand outer break con-
tacts of relay 1387 short-circuit the contacts of
relay (118f. Consequently, this relay will not re-
peat the letter signals recorded in tape 1217 to
the outgoing line, even though the armature of
relay (161 will follow these signals. . :

- Referring now to the transmitting channel of -
line 200, when power is first applied to the sub-

i 8cribers’ stations, this channel is maintained in
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its closed condition because all of the circuits of
the start magnets at the outlying stations are
interrupted. Consequently, the transmitters are
maintained in their rest positions, where they
maintain the channel closed. In addition relays -
630, 730 and 830 are all released at this time and
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_maintain the transmitting channel closed. The
armature of relay 1910 is therefore maintained in
its right-hand position while the armature of re-
lay 1927 is maintained in its left-hand position
due to current flowing in the transmitting chan-
nel 201 of line 200 through the lower windings of
these relays. Current flowing in the upper wind-
ings of these relays tends to move these arma-
tures to the opposite positions but the effect of
this biasing current is opposed by and overcome
by the current flowing over the transmission
channel. This channel may likewise include all
of the different types of transmission circuits re-
ferred to with reference to the receiving channel
of line 200. Normally, both channels will be pro-
vided with the same type of transmission facili-
ties, one operating in one direction and the other
operating in the other direction. However it is
not necessary or essential that the same type of
transmission be provided for each channel or for
each portion of the two channels, so long as they
provide full duplex operation. That is, that the
channels are capable of simultaneously transmit-
ting messages in both directions.

Most of the relays in Figs. 19, 20, 21, 22 and 24
will remain in the positions shown when power
is first applied to the system.  However, certain
of the relays operate at this time. When power
is first applied to the system, a circuit is com-
pleted for the operation of relay 21 18 from bat-
tery through the winding of relay 2110, lead 2111,
which extends through Figs. 22 and 23, the upper
preak contacts of relays 2251, 2241, 2231, 2221
and 2211, the contact and center left-hand arma-

- ture of relay 2112, the armature and right-hand
contact of relay 2113, lead 2114, which extends
through Figs. 20 and 19, contacts of key 1492, lead
1956 which extends through Fig. 20, to ground
through the lower break contacts of relay 2115.
Relay 2110 in operating completes a circuit for
maintaining itself operated from battery through
the winding of relay 2119, the upper outer oper-
ated contact of relay 2110 to ground through
the lower break contacts of relay 21(9. Relay
2110 in operating completes a circuit for the op-
eration of relays 212¢ and 2i22 from battery
through the windings of relays 2121 and 2122 in
parallel, the inner upper operated contacts of re-
lay 2110, lead 2§23, which extends for Fig. 20
through normally operated contacts 2015 to
ground. The operation of relay 2121 completes
a circuit for maintaining relays 2121 and 2122
operated from battery through windings of relays
212f and 2122 in parallel,. the upper operated
contact of relay 2121 to ground over lead 2123,

and the normally closed contacts 20i5. The op-

eration of relays 2121 and 2122 connect ground
to the windings of all of the relays 22i1, 2221,
2231, 2241, 2242, 2251, 2252, 2263 and 2254, causing
these relays to operate. The operation of relay
2221 also connects battery through its lower op-
erated contact to the lower winding of relay 2113,
thus causing the armature of this relay to move

to its left-hand position and interrupt the oper-

ating circuit of relay 2110. Relay 2110 does not
release at this time because it is maintained op-
erated by current flowing in its locking circuit
described above. The circuit through the upper
winding of relay 2113 normally tends to cause
the relay to maintain its armature in its right-
hand position. However, when current flows
. through the lower winding of this relay it over-
comes the effect of the current flowing through
the upper winding of the relay and causes the
_armature to move to its left-hand position. With
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relays 2211, 222§, 2231, 2241, 2242, 2251, 2252,
2253 and 2254 all operated, & circuit is completed
for the operation of relay 2118 from battery
through the winding of relay 2119 and operated
contacts of relay 2110 to ground through the in-
ner lower operated contacts of all of the relays
shown in Fig. 22, except relay 2210. The opera-
tion of relay 2{19 interrupts the locking circuit
for relay 2110 and permits this relay to release.
The operation of relay 2118, however, firs} pre-
pares a locking circuit for maintaining itself op--
erated before it interrupts the locking circuit of
relay 2110. The locking circuit of relay 2119 may
be traced from battery through its winding and
lower operated contacts to ground, through the
Iower inner operated contacts of all the relays of
Fig. 22 except relay 2210, By extending the cir-
cuits for operating and locking relay 2119 through
a contact of all of the relays.of Fig. 22 except
relay 2218, the operation of all these relays is
checked, thus insuring that these relays are prop-

. erly operated. The operation of relay 2119 com-
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pletes a circuit for maintaining relays 2121 and
2122 operated from battery through their wind--
ings in parallel, the upper operated contacts of
relay 2119 and lead 2123 to ground through the
closed contacts 2015, thus insuring that relays
2121 and 2122 remain operated at this time,

If there is a supply of perforated tape between
the tape transmitter shown in Fig. 20 and the
printing reperforator 318 at this time, the tape
controlled contacts 2023 will be closed so relay
1932 will operate in a circuit, from battery
through its winding, contacts of switch 2024 and
tape-controlled contacts 2023 to ground. With
relay 1932 operated, a circuit is completed for the
operation of the start magnet 2008 from battery
through the winding of this magnet, the left-
hand inner break contacts of relay 1947, left-
hand operated contacts of relay 1932, right-hand
inner break contacts of relay 1933, lead 1957, the
inner upper operated contacts of relay 2i19, the
lower break contacts of relay 2110 to ground
through the lower inner operating contacts of all
of the relays of Fig. 22, except relay 2210.

‘The operation of start magnet 2008 withdraws
the stop latch 2007 from engagement with the
stop cam 2006 and allows brush arm 2025 to be
rotated through gears 2005 and friction clutch
2004 by motor 200§. Cam 2009 also rotates with
the brush arm 2028 and permits the lever 20141
to start to rotate in a clockwise direction. The
rotation of lever 2011 in the clockwise direction
permits plate 2013 to rotate about the axis 2028,
also in a clockwise direction. This permits the

-sensing pins 2026 to raise and sense the tape 2021.

These pins raise to the fullest extent, so that in
case there are perforations over them the asso-
ciated contacts controlled by the extensions |
through 5 will be operated. A short interval of
time later contacts 2018 will open, due to the con-
tinued rotation of lever 2011i.

Normally under the assumed conditions when
power is first applied, perforations in the tape
2021 between the transmitter shown in Fig. 20
and the printing reperforator 318 will either be
letter signals or one of the following signals:
H, R, Z, blank or flgures. Assume, first, that
letter signals are perforated in the tape 2021 so
that there will be a perforation above each one of
the fingers 2028. These fingers will go through
the perforations in the tape, causing contact
levers | through §, inclusive to operate and connect
ground to the corresponding leads, which extend
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through the right-hand break contacts of relay
2012 to the windings of all of the relays shown
in Fig. 22, except 2210. Current flowing in these
circuits will hold all of the relays shown in Fig.
22, except relay 2210, operated.

Upon the continued rotation of cam 2008 con-
tacts 2015 will open and interrupt locking circuits
of relays 2121 and 2122, thus allowing these re-
lays to release.
moves battery from the lower winding of relay
2113 and, since ground is connected to the upper
winding of the terminal of each of the relays
shown in Fig. 22, except relay 2210, which winding
of the terminals are connected through the upper
operated contacts of these relays to the lower
right-hand winding terminal of relay 21 I33 no cur-
rent will flow through this lower winding so that
the current flowing through the upper winding
of relay 2113 will cause the armature of this relay
to operate to its right-hand position, where it
completes a circuit for the operation of relay 2210
from battery through the winding of relay 2210,
the upper operated contacts of relay 2254, oper-
ated contact and lower central armature of relay
2242, Jowermost operated contacts of relay. 2231,
operated contacts and central upper armature of
relay 2221, upper outer armature and contact
of relay 2211, the left-hand break contact and
center left-hand armature of relay 2112, the
armature and right-hand contact of relay 2113,
lead 21(4, through Figs. 20 and 19, contacts of

key 1942, lead 1956, which extends through Figs.

20 and 21 to ground through the lower break con-
tacts of relay 2115, _—

All of the relays of Fig. 22, remain operated at
this time so that relay 2119 will also remain op-
erated during this time. Also the_transmission
circuit extending from the transmitter in Fig. 20
is open at the contacts of the cross-bar switch
shown in Fig. 25.  Consequently, these latter sig-
nals are not transmitted to any circuit. Near the
completion of the revolution of the brush arm

2025, contacts 2015 will again close to complete -

a circuit from ground over lead 2123, which ex-
tends to Fig. 21, the upper operated contacts of
relay 2118 to battery through the windings of re-
lays 2121 and 2122 in parallel. Current flowing
in this circuit causes relays 2121 and 2122 to re-
operate and hold all of the relays in Fig. 22 except
relay 2218 operated. A short interval of time
“later as cam .2009 continues to rotate plate 2013
will be rotated in a counter-clockwise direc:ion
and engage the extensions 2027 and cause fingers
2026 to be lowered and at the same time advance
tape 2021 one step forward through the action
of lever 2011, pawl 2018 and ratchet wheel 2020.
When relay 2121 reoperates and. connects bat-
tery to the lower winding of relay 2113, this causes
the armature of this relay to move to its left-hand

position and interrupt the circuit through the-

winding of relay 2210, which thereupon releases.

However, the circuit of the start magnet 2208
is maintained through the operated contacts of
relay 2119 and the operated contacts of all of the
relays of Fig. 22, except relay 2210. Consequently
~ the start magnet 2008 will maintain the start
latch 2007 out of engagement with the cam 2006
so that the above cycle of operations will be con-
tinued until the tape between the transmitter
shown in the Fig. 20 and the typing reperforator
318 becomes taut and causes contacts 20 and 23
to open and interrupt the operating circuit of
relay 1932. The release of relay 1932 interrupts
the operating circuit of start magnet 2008, which

The release of relay 212f re--
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releases the stop latch 2007 and permits it to ro-
tate in counter-clockwise direction .about pivot
2010 and engage cam 2006 at the end of the revo-
lution of the brush arm 2025 then in progress.
In case perforations in the tape are a blank
signal, an H signal, an R signal, a Z signal or a
figure signal instead of the letter signals, the
operaticn of the circuit is somewhat different.
Under these conditions only certain of the sens-
ing fingers 2026 will rise because there will be
perforations only above certain of these fingers.
Those fingers which go through the perforations

will cause the corresponding contacts to close.

However, under these circumstances the circuit
will not be maintained for all of the relays of
Fig. 22, except relay 2210. Consequently, when
contacts 2015 open a short interval of time later
and release relays 2121 and 2122, certain of the
relays in Fig. 22 will release and interrupt the
locking ecircuit of relay 21i9.

The release of relay 2124 removes battery from
the lower winding of relay 2143 and, with all of
the relays of Fig. 22 which are net maintained
cperated by contacts controlled by members { to
5 of the transmitter shown in Fig. 20, released,
relay 2113 will operate to its right-hand position
where it will complete a circuit for the operation
of relay 2110 from battery through the winding
of relay 2110, lead 2111, which extends through
Figs. 22 and 23 fo the terminal corresponding
with one of the signals H, R, Z, blank, or figures
perforated in the tape and thence through the
contacts of the relays shown in Fig. 22 to the
upper outer armature of relay 2211, the center set
of left-hand contacts of relay 212, armature
and contact of relay 2113, lead 2114, which ex-
tends through Figs. 20 and 19, contacts of key
1942, lead 1956, which extends through Fig. 20 to
ground through the lower break contact of relay
2{15. The operation of relay 2118 completes a
circuit for maintaining itself operated from bat-
tery through its winding and upper operated
contacts to ground through the lower break con-
tacts of relay 24189.

Near the end of the revolution of brush arm
2025, contacts 2015 will close. The closure of
contacts 2015 completes the cireuit traced above
for the operation of relays 2121 and 2122, which
relays reoperate and connect ground to the upper
winding {erminals of all of the relays of Fig. 22,
except relay 22108 and thus reoperate all of these
A little later the contact fingers 2026
will be withdrawn and restore the contacts con-
trolled by them to their unoperated position and
cause the tape 2021 to be advanced another step.

The reoperation of all the relays of Fig. 22,
except relay 2218 completes a circuit for the
operation of relay 2119, which relay interrupts
the locking circuit of relay 218 and completes
& holding circuit for maintaining relays 2121 and
2122 operated. The operation of relay 2119 also
reestablishes a circuit through the start magnet
2008 and the above cycle of operations is re-
peated. '

When the supply of perforated tape 202{ be-
tween the reperforator 3(8 of the transmitter
shown in Fig. 20 becomes reduced to a predeter-
mined minimum quantity, tape 2021 will become
taut and raise member 2022, This causes con-
tacts 2023 to open and interrupt operating cir-
cuit of relay 1932. Relay 1932 will thereupon
release and interrupt the circuit of the start
magnet 2008. Magnet 2008 will then release and
permit the stop latch 2007 to rotate in a counter-
clockwise direction and engage the stop cam 2006

-
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and stop the transmitter brush arm 2028 at the
end of the revolution then in progress. This

- causes the transmitter, shown in Fig. 20, to come

to rest and stop advancing tape 2021 through it.

The release of relay 1832 completes a circuit
for the operation of relay 1949 from battery
through the winding of relay 1949, the left-hand
outer break contacts of relay 193(, right-hand
outer break contacts of relay 1932, the left-hand
outer break contacts of relay (828 to ground
through the right-hand outer break contacts of
relay 1948,

Relay 1949 in operating completes a circuit
for maintaining itself operated from battery
through its winding, the left outer break contacts
of relay 1931, the inner right-hand operated con-
tacts of relay 1949, the left-hand outer break
contacts of relay (928 to ground through the
right-hand outer break coniacts of relay (948.
The operation of relay (949 also lights the fila~
ment of vacuum tube 1938, removes g short cir-
cuit from condenser {961 and connects positive
battery through high resistance (962 to the lower
terminal condenser 1961. Lower terminal of
condenser 1961 is connected to the grid of tube
1838. The grid potential of tube 1938 is jointly
controlled by the potential of the lower terminal
of condenser (96( and the potential of the fila-
ment as determined by the resistances in series
with the filament of this tube. The constants of
tube 1938 as well as the effective grid potential
applied to this tube and the constants of con-
denser 1961 and resistances 1962 and 1963 are
such that tube 1938 will pass substantially no
ancde current until approximately thirteen sec-
onds after relay (949 has operated. Conse-
quently, relay $1930 will not be operated by the
anode current of the tube 1938 until approxi-
mately thirteen seconds after relay 1949 has oper-
ated.

In the meantime, operation of relay 1949 com-
pletes a circuit for the operation of magnet {918
from battery through the winding of magnet
1919, the left-hand operated contacts of relay
1949 to ground through the left-hand break con-
tacts of relay 1902. Magnet 1819, in operating,
causes the printing reperforator 318 to automat-
ically perforate letters signals in tape 2021. This
action will be described hereinafter and continues
for a period of time of at least approximately
thirteen seconds. After -approximately thirteen
seconds have elapsed after the operation of relay
1949, relay (930 will be operated. Relay 1939, in
operating, extends the circuit of the right-hand
winding of relay 193( to lead 1372, Lead 1312
extends through Figs. 28, 37, 46, 55, 56, 57, 62, 70,
76, 82, 88 and 93 to the contatts of relay 9310,
As explained hereinafter relay 9310 is momentar-
ily operated once every five seconds and connects
ground to lead 1372. When relay 9310 operates,
it completes a circuit for operating relay (931.
Relay 1931, in operating, completes a circuit for
maintaining itself operated from battery through
its left-hand winding, and left hand inner oper-
ated contacts, break contacts of key 1943 to
sround through the left-hand outer break con-
tact of relay-1928 and to right-hand outer break
contacts of relay 1948. o '

Relay 1931, in operating, interrupts the lock-
ing and operating circuit of relay {949 thus per-
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The release of magnet 1919 stops the auto-
matic perforation of letters signals in tape 2021
by the printing reperforator 3{8.

In the meantime, when the printing reperfo-
rator started perforating tape 2021, an addi-
tional supply of perforated tape between the:
printing reperforator 318 and the transmitter
shown in Fig. 20 became available so that con~
tacts 2023 ¢lose and complete a circuit for the
operation of relay 1932. Relay 1932, in oper-
ating, again completes the circuit of the start
magnet 2008, which releases the brush arm 2028
and causes the transmitter to advance tape 2021
through the transmitter so long as either letters,
blank, R, H or Z signals are perforated in tape
2021 as described above. This operation of the
transmitter shown in Figure 20 continues either
until some other signal perforated in tape 2021
arrives over the sensing fingers 2026 or until the
supply of tape 2021 between the printing re-
perforator 88 and the transmitter shown in Fig.
20 again becomes reduced to a predetermined
minimum quantity at which time contacts 2023
again open and interrupt the operating circuit
of relay 1932. Relay (932 in operating inter-
rupts the operating circuit of the start magnet
2008. Magnet 2008 releases and causes the
transmitter shown in Fig. 20 to stop the advance
of tape 2021 through it. The operation of relay
1932 at this time, however, does not again cause
the operation of relay 1949 because the operating
circuit of this relay is now open at the left-hand
outer break contacts of the operated relay 1931.
The circuits then remain in this condition until
signals are received by the printing reperforator
318 or until the operator operates the feedout
key 1943 as will be described hereinafter.

In case there is no additional supply of perfo-
rated tape between the printing reperforator 318
and the transmitter shown in Fig. 20, when power
is first applied to the system, contacts 2023 will
be open so that relay 1932 will not operate. In-
stead a circuit will be completed for the opera-
tion of relay 1949 as described above when the
supply of perforated tape 2021 between the print-

. ing reperforator 318 and the transmitter shown

50

in Fig. 20 becomes reduced to a predetermined
minimum. Thereafter, the operation of these
circuits will continue, as described above, during
which an additional supply of tape is perforated
by the printing reperforator 318 and the tape
advanced through the transmitter shown in Fig.

" 20 until the supply of tape between the reperfo-
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mitting this relay to release and interrupt the °

circuit of magnet {919, The release of relay
1948 also short-circuits condenser 1881 and re-
stores the circuits of vacuum tube 1838 to nor-
mal. “This in turn causes relay 1830 to release.

7

rator 318 and the transmitter again becomes re-.
duced to the predetermined minimum quantity
after which the circuits remain in the condition
described. .

The remaining relays and circuits shown in
Figs. 19, 20, 21, 22, 23 and 24 remain in this con-
dition until signals are received over the trans-
mitting channel 205 of line 200.

The terminal equipment associated with the
other lines 204. 202 and 203 operate in the same
manner when power is first applied to the sys-
tem so that all of the circuits will assume the
same condition and await the arrival of signals
from their respective lines or from the switching
equipment. Inasmuch as the essential features
of all of the circuits associated with the other
lines terminating in the central switching sta-
tion are substantially the same as features of
the circuits associated with line 200, it 1S not
deemed necessary to include a detailed deserip- -
tion of their operation when power is first ap-
plied to the system.
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Starting transmission

After power has been applied to the system,
the operator at the central switching station
will normally start the transmission from one of
the stations associated with each of the lines
terminating at that station over which she has
control.. The outlying attendants at each of the
stations will normally perforate a supply of tape
in accordance with the messages to be trans-
mitted and as described above perforate con-
trol signals ahead of the message in the tape.
After these tapes have been perforated by the
attendants at the outlylng stations, they will
insert them in their respective tape-controlled
transmitters so that they will be ready for trans-
mission when the transmission is started from
the central station.

Sultable apparatus for perforating tape by the
attendents at these stations are described in de-
tail in U. 8. Patents 1,965,572, granted to Burkey
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et al. on July 10, 1934; 1,965,602, granted to Lake

July 10, 1934; and 1,969,891, granted to Lake et
al. August 14, 1934. The disclosures of these
patents are hereby made a part of this applica-
tion as if fully included herein.

Assume, first, that the attendants at stations
200, 211 and 213 have all prepared tape in ac-
cordance with messages they wish to transmit
to other stations and have inserted the tape in
their transmitters so that they are all ready to
transmit when and if started by the operator at
the central station. Assume, first, that the op-
erator at the central station desires to start the
transmitter 1712 at station 211,

As pointed out above, relay 1028 is operated.
In addition, lamp 948 is lighted in a circuit from
battery through filament of lamp 945 to ground
through the right-hand break contacts of relay
1905. When lamp 945 lights, it indicates to the
operator that none of the stations connected to
line 200 are transmitting and that she can start
the transmitter at any of the stations that she
may desire. In order to start the transmitter at
station 211, for example, the operator at the cen-
tral switching station will momentarily oper-
ate a non-locking key 824, The operation of

key 924 completes a circuit for the operation of-

relay 821 from battery through its winding, the
left-hand break contacts of relay 922, the center
operated contacts of relay 10235 to ground through
the operated contacts of key 924,

Relay 921 in operating completes a circuit for
maintaining itself operated from battery through
its own winding, the left-hand break contacts of
relay 922, left-hand inner operated contacts of
relay 821, left-hand break contacts of relay 941
to ground through the left-hand break contacts
of relay 801. Relay 921 in operating also com-
pletes an obvious circuit for the operation of re-
lay 920. Relay 920 in operating completes an
obvious circuit for operating lamp 928, thus indi-
cating to the operator that an attempt is being
made to start the transmitter at station 21f.

The operation of relay 921 also completes a
circuit for the operation of relay 1001 from bat-
tery through the winding of relay 1001, the in-
nermost left-hand break contacts of relay 1004
to ground through the left-hand outer operated
contacts of relay 82f. 'The operation of relay
1801 completes an obvious circuit for the opera-
tion of relay 1002. The operation of relay 1002
completes ‘g circuit for the operation of relay
1083 from battery through the winding of relay
1003 to ground through the outer right-hand op-
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erated contacts of relay 1002. The operation of
relay 1003 completes the circuit for the opera-
tion of relay 1004 from ground through the left-
hand inner operated contacts of relay 1003, the
inner operated contacts of relay 1002 to battery
through the winding of relay (004.

Relay 1004 in operating completes a circuit for
maintaining itself operated from battery through
its winding and left-hand inner operated con-
tacts to ground through the left-hand operated
contacts of relay 921. Relay 1004 in operating
completes a holding circuit for maintaining re-
lay 1003 operated from battery through the wind-
ing and right-hand operated contacts of relay
1003, the left-hand operated contacts of relay
1004 to ground through the break contacts of
relay 1026. Relay 1004 in operating also com-
pletes an obvious circuit for operating relays 1005,
Relay 1005 in operating completes a circuit for
maintaining itseif operated from battery through
its winding and right-hand operateq contacts to

ground over lead 1084, which extends from Figs. -

9 to 19 and through the right-hand inner break
contacts of relay 1904. Relay (005 in operating
also energizes the filament circuit of tube i018,
However, the operation of relay 1004 maintains
a short circuit around condenser 1027 so that the
grid of tube 1018 is maintained negative at this
time. Consequently, condenser {027 will not start
to charge and relay 10068 will not operate because
the grid of tube 1018 is maintained sufficiently

- negative to prevent the flow of substantially any
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“anode current through this tube and the winding

of relay 1006. _

The operation of relay 1005 completes a circuit
for the operation of relay 1410 from ground
through its center left-hand armature and op-
erated contact, the right-hand break contacts
of relay {007, the upper break contacts of relay
1018, lead 1085, which extends through Figs. 11,
12, 13 and 14 to battery through the winding of
relay {410. Relay 1410 in operating interrupts
the start magnet circuit of the distributors 126
and 1261. However, since these transmitters are
not in operation at this time under the assumed
conditions this operation of relay 1418 serves no
use or function.

The operation of relay 1004, as described above,
interrupts the operating circuit of relay (00i.
Relay 100f being a slow-release relay does not
immediately release. At the end of a short in-
terval of time between .3 and .4 second, relay
1001 will release and interrupt the operating cir-
cuit of relay 1002. Relay 1002 is likewise & slow-
release relay and requires approximately .3 to .4
second to release. The preferred combined re-
lease time of relays 1001 and 1002 is therefore
of the order of .7 second. The release of relay
1002 completes a circuit for the operation of the
start magnet 1029 from battery through the
winding of magnet {029, the left-hand outer op-
erated contacts of relay 1003, the left-hand break
contacts of relay 1014 to ground through the
right-hand outer break contacts of relay 10802.
The operation of the start magnet 1029 with-
draws the stop latch 1030 from engagement with
the stop cam 1031, thus permitting the transmit.
ter shaft carrying cams Nos. 1 through 7 to be
rotated through the clutch 1033 and gears 1032
and 1035 by motor 1034. As pointed out above,
the circuit of motor 1034 is completed through
an operated switch 1037 to a source of power
1030, so that motor is continuou:ly operating.

Upon the release of the cams Nos. 1 through 7,
cam No, 6 first opens contact 1046 to transmit

™
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a start ‘impulse on the receiving cha.nnel of line
200. This transmission circuit has been traced
above so that it need not be repeated here. After
the start pulse has been transmitted, cams Nos.
1 through 5 will close their associated contacts
1041 to 10485 in sequence. However, since the cir-
cuits through these contacts are opened at the
contacts of relay {610 spacing impulses will be

. sent during these intervals. In other words, a

blank signal code combination will be trans-
mitted, that is a signal code combination: in
which each of the five elements of the code is
spacing, As shown in the circult arrangement
in the drawings, the spacing condition is repre-
sented by no current in the transmission circuit

~ or line.

Near the beginning of this first revolution of
the transmitter shaft, cam No. 7 will cause con-
tacts 1047 to close and complete an obvious cir-
cuit for the operation of relay 1026. The opera-
tion of relay 1026 interrupts the locking circuit
of relay 1003, which relay then releases. Near
the end of this first revolution of the transmitter
cams during which the blank code combination
is transmitted, cam No, 7 will open contacts 1047
and interrupt the operating circuit of relay 1026
which relay thereupon releases. ‘The release of
relay 1026 at this time completes the circuilt for
the operation of relay 1308 from battery through
the winding of relay 1008, the right-hand break
contacts of relay 1003, the operated contacts of
relay {004 to ground through the break contacts
of relay 1026. Relay 1008 in operating short-
circuits the cam controlled transmitting contacts
to insure that the transmission circuit will re-
main closed at this time. Relay 1008 in operating
also completes a circuit for the operation of re-
lay 1909 from ground through the right-hand

. outer operated contacts of relay 1004, the right-

hand outer operated contacts of relay 1008, the
left-hand outer break contacts of relay 1040 to
battery through the winding of relay 1089. Re-
lay 1009 in operating completes the. circuit for
maintaining itself operated from battery through
its winding and left-hand operated contact to
ground through the right-hand operated contacts
of relay (004,

Relay 1008 in operating also completes a circuit
for the operation of relay 1001 from ground
through its right-hand inner operated contacts to
battery through the winding of relay 1004.  Relay
100( in operating completes a circuit for the oper-
ation of relay 1002, Relay 1002 in operating com-
pletes a circuit for the operation of relay 1003.
Relay 1003 upon operation completes a circuit for
maintaining itself operated from battery through
its winding and right-hand operated contacts,
left-hand contacts of relay 1004 to ground through
the upper break contacts of relay §026. .

The operation of relay 1003 interrupts the oper-
ating circuit of relay 1008, which relay thereupon
releases. The release of relay (008 at this time
completes a circuit for the operation of relay 1010
from battery through the winding of the relay
1010, the left-hand break contacts of relay {0t
and right-hand operated contacts of relay (009,
the right-hand break contacts of relay 1008 to
ground through the right-hand outer operated
contacts of relay 1004, Relay 1010 in operating
completes 8 circuit for maintaining itself oper-
ated from battery through its winding and right-
hand inner operated contacts to ground through
the right-hand operated contacts of relay 1004,

The release of relay 1008 interrupts the operat-
ing circuit of relay 1001, which in turn releases
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* tacts of relay 1004,
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after approximately 3 to .4 second and in tum
releases relay 1002. Relay 1002 releases after a
short interval of time approximately .4 second, at
which time a circuit for the operation of the start

‘magnet 1028 is completed from battery through

the winding of magnef 1029, the left-hand outer
operated contacts of relay 10803 and left-hand
break contacts of relay 10i4 to ground through
the right-hand break contacts of relay 1802, The
operation of the start magnet 1029 again releases
the transmitter shaft carrying cams Nos. 1
through 6, inclusive for rotation through a second
revolution. During this second revolution a cir-
cuit is established from positive battery through
contacts 1042 and 1044 to the transmission circuit
through operated contacts of relay (010 and the
break contacts of relay 10812, Thus, during this
second rotation of the cam shaft of the trans-
mitter a spacing start pulse is first transmitted
followed by No. 1 spacing impulse, then a No. 2 .
marking impulse, No. 3 spacing impulse, No. 4
marking impulse, No. 5 spacing impulse, followed
by a marking space impulse.

This series of impulses constitutes the R signal,
the purpose and object of which will be explained
hereinafter.

Near the beginning of this second revolution
cam No. 7 will cause contacts {047 to close and
operate relay 026, which relay in operating inter-
rupts the locking circuit of relay 1003, allowing
this relay to release. The release of relay (603
interrupts the operating circuit of the start mag-
net 1029, allowing this magnet to release and stop
the transmitter at the end of this second revolu~
tion of the transmitting cams 1 through 7. Near
the end of this second revolution cam No. 7 will
again cause contacts (04T to open and release
relay 1026. The release of relay (026 at this time
reestablishes the operating circuit of relay 1008
as described above. The operation of relay. 1008
at this time again short-circuits the transmitting
contacts of the transmitting distributor and com-
pletes g circuit for the operation of relay 011
from battery through the winding of relay {011,
the left-hand outer break contacts of relay 1012,
the operated outer left-hand contacts of relay
1010, the right-hand outer operated contacts of
relay 1008 to ground through the right-hand outer
operated contacts of relay 1004. Relay 1010 in
operating completes a circuit for maintaining
itself operated from battery through its winding
and right-hand operated contacts to ground
through the right-hand outer operated contacts
of relay 1004.

'The operation of relay 1808 completes the cir-
cuit for the operation of relay 1001, which relay
in turn completes a circuit for the operation of
relay 1002. Relay 1002 completes a circuit for the
operation of relay 10803, which relay in turn.re-
mains operated under control of relay 1026.

The operation of relay {003 at this time inter-
rupts the operating circuit of relay 1008, which
relay then releases. The release of relay 1008 at
this time completes a circuit for the operation of
relay 1012 from battery through the winding of

" relay 1012, the right-hand break contacts of re-

lay 1013, the left-hand operated contacts of re-
lay 1011, right-hand operated contacts of relay
1009, the right-hand break contacts of relay 1008
to ground through the right-hand operated con-
Relay i012 in operating com.
pletes a circuit for maintaining itself operated
from battery through its winding and right-hand
operated contacts to ground through the right-
hand outer-operated contacts of relay 1004,
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. 'The release of relay 1008 interrupts the operat-
ing circuit of relay 1801, which in turn interrupts
the operating circuit of relay 1802. Relay 1002
will release about .7 second after relay (008 has
released. The release of relay 1082 reestablishes
the operating circuit of magnet 1829, which again
operates and releases the cam shaft of the trans-
mitter for a third revolution. During this third
revolution -the circuit of the contacts (044
through 1848 extends from negative battery,
through the respective contacts 1041 through 10485,
leads 1 through §, the operated contacts of relays
1010 and 1912, and the operated left-hand con-
tacts of relay 928 to the transmission circuit. The
wiring of the contacts of relay 328 is such that
the marking impulse is transmitted during the
first impulse, the spacing impulse during the sec-
ond and marking impulses during the third,
fourth and fifth impulses. This constitutes a
signal representing the letter X. The function
of the transmission of the X signal at this time
will be described hereinafter. It should be noted,
however, that arrangements are made so that
the wiring of the contacts of relay 9280 may be
altered so that any suitable code combination may
be transmitted during this third revolution of
the transmitter cams Nos. 1 through 7 shown on
Fig. 10 of the code transmitter 1058.

As before, near the beginning of this third
revolution, cam No. 7 causes contacts 1047 to
close and complete a circuit for the operation
of relay 1826. Relay 1028 in operating inter-
rupts the operating circuit of relay 1883, which
relay releases and interrupts the circuit of mag-
net 1029, thus allowing this magnet to release
stop latch (038, so that it will engage the stop
cam 108f at the end of the third revolution,
bringing the transmitting cam shaft of the
transmitter 1058 to rest. Near the end of this
third revolution, contacts 1047 again open and
interrupt the circuit of relay 1026. The release
of relay 1028 again completes the operating cir-
cuit of relay 1008, which relay in turn operates
and completes & circuit for the operation of relay
{013 from battery through the winding of relay
1013, the left-hand outer operated contacts of
relays 1012 and 1019, the righi-hand outer op-
erated contacts of relay 1008 to ground through
the right-hand outer operated contacts of relay
(004, The operation of relay 1813 completes a
circuit for maintaining itself operated from bat-
tery through its winding and left-hand operated

“contacts to ground through the right-hand outer
operated contacts of relay 1804,

The operation of relay 1008 also completes a
circuit for the operation of relay (081, which
relay in turn causes the operation of relay 1002.
Relay 1802 in operating completes a circuit for
the operation of relay 1803, which relay in op-
erating completes a circuit for maintaining it-
self operated under control of relays (026 and
1004. The operation of relay 1003 at this time
interrupts the operating circuit of relay 1008,
which relay thereupon releases. The release of
relay (008 at this time completes a circuit for
the operation of relay 1814 from battery through
the winding of relay 1014, the right-hand op-
erated contacts of relay 1013, the left-hand op-
erated contacts of relay 1811, the right-hand

- operated contacts of relay 1009, the right-hand

10

15

20

25

2,381,871

contacts to ground through the right-hand
outer operated contacts of relay (004.

‘The release of relay {008 again interrupts the
operating circuit of relay 100f, which relay in
turn interrupts the circuit of relay 1002. Ap-
proximately .7 second later, relay 1002 will re-
lease and complete a circuit for the operation
of relay 922 from battery through the winding
of relay 922, the right-hand outer operated con- -
tacts of relz;.\? 820, the left-hand operated con-
tacts of relay 1014 to ground through the right-
hand break contacts of relay 1002,

Relay 922 in operating completes a circuit for
maintaining itself operated from battery through
its winding and left-hand inner operated con-
tacts to ground through the break contacts of
relay 1001, which is released at this time as de-
scribed above. The operation of relay 822 also
completes & circuit from ground through lamp
925 to battery to maintain this lamp lighted.

The operation of relay 922 interrupts the
locking circuit of relay 921, thus permitting this
relay to release. The release of relay 921. in-
terrupts the operating circuit of relay 920 and
permits this relay to release. The release of
relay 821 interrupts the locking circuit of relay
1004 and permits this relay to release. The re-
lease of relay 1004. interrupts the locking cir-
cuits of relays 1009, 1010, 1041, {012, 1013 and
1014 and permits all of these relays to release.
The release of relay 1004 also removes the short
circuit from around condenser 1027 and allows
the lower terminal of this condenser to starf to
charge to a positive potential through a high
resistance 1851. It requires an appreciable pe-
riod of time however, for the positive charge
on condenser (027 to reach a value sufficiently
high to allow sufficient anode current to flow
through tube 1018 to operate relay 1006. Typi-
cally, it requires at least five seconds after the
release of relay 1004 before relay 1005 will op-
erate.

If the desired station has not started irans-
Iission and signals have not been received by .
the end of the five-second interval, relay 1006
will  operate and cause relay 1007 to operate.
Relay 10807 in operating completes a circuit for
the operation of relay 1025, which renders the
keys 914, 924 and 934 effective, so that the at-
tendant may start the same or another station.
In addition, lamps 925 and 945 will remain light-
ed, which will indicate to the operator that no

. signals are being received from line 200 and that

70

break contacts of relay 1008 to ground through °
- the right-hand operated contacts of relay 1004. '

Relay 10(4 in operating completes a circuit for
meintaining operated from battery through the
winding of relay 814 and its right-hand operated

[

key 924 was the last one operated in an attempt
to start a transmitter at an outlying station.

The operator may theh operate any of the
other keys and the cycle of operation of the cir-
cuits is completed in an effort to start another
station. :

The operation of relay 1007 also interrupts
the operating circuit of relay (410 and thus per-
mits the circuits of the start magnets of the
transmitters 1201 and 1251 to be established
should it be desired to transmit a message over
the receiving channel 204 of line 200.

Returning now to the operation of the out-
lying station circuits in response to the above-
described signals transmitted over the receiving

. channel 204 of the full duplex line 200 by the

operation of the circuits at the central station
in response to momentary operation of key 924,
it will be recalled that in response to the opera-
tion of this key transmission is first stopped or
prevented over the outgoing or receiving chan-
nel of line 204. Approximately .7 second later,
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a blank code combination was transmitted. over
the line. After another pause of approximately

-7 second, an R combination was transmitted-
.over .the line.
" ‘second pause, after which the lettér X code com- -

This is followed by another .7

bination was transmitted over the line. At the
completion of the final .7 second-~interval the
transmitting circuits at the central station are

restored to substantially their original condi- :

tion.

All of the line relays of the selectors 622, 722

and 822 follow the signals transmitted over the
receiving channel 204 operating line 208, The

" repeating relays 811, 171, 67f and 68{, however,

under the assumed conditions will not respond to
this blank code combination, but will maintain

" their armatures in their left-hand positions, thus

preventing any of the receilving teletypewriters
1610, 170 or 1810 or the reperforator {680 from
responding to these code combinations. _
relay 622, 722 and 822 repeat the blank code com-

. bination to their respective selector magnets §23,
The selector magnets cause the

723 and 823.

The line -
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proper operation of the system so the blank signal
shouid be disregarded as it is.

If, however, the blank signal is transmitted
from the transmitter start circuit at the central
station, then no further signals will be trans-
mitted over the line for about .7 second, During

- this time the line remains “marking,” a condi-

10

tion termed a “pause.” At the end of approxi-
mately .4 second, relay 78§ will release and remove
& short circuit from the condenser 734. The re-
lease of relay 13 also completes a circuit for

" the operation of relay 729 from battery, through

15

/

the winding-of relay 728 to ground. The release
of relay 13! also completes the circuit for the
operation of relay 724 from battery through the
winding of relay 728, left-hand break contacts of

~relay 730 to ground through the left-hand break

contacts of relay 73i. The operation cf relay
724 completes a circuit for maintaining itself
operated from battery through its winding and

" right-hand operated contacts to ground through

selector mechanism at each of these stations to -

close the respective blank contacts 616, 716 and
816 at each of these stations, Considering the
circuits at the station shown in Fig. 7 in detail,
the operation of contacts 716 completes the cir-
cuit for the operation of relay 726 from battery

- through the winding and left-hand break con-

tacts of relay 726 to ground through the operated
blank contacts Ti8.

The manner in which the selector mechanism
causes the blank contacts 7i6 to be momentarily

operated in response to the reception of a blank *

signal by the selector magnet 723 will be described
in detail hereinafter. The operation of relay 726
completes a circuit for maintaining itself oper-
ated from battery through its winding and left-
hand operated contacts to ground through the
break contacts of relay 725.
relay 126 also interrupts the operating circuit of
relay 13f and transfers this circuit to the blank
contacts T{6. When the blank contacts 7{6 open
at the end of their operated interval, relay 181
will start to release. Relay 713(, however, is a
slow-to-release relay and does not immediately
release. If any signals other than a blank signal
are received over the receiving channel 204 prior
to the release of relay 731, they will cause the
selecting mechanism to close the universal con=

tacts 713 and complete a circuit for the opera- -
tion of relay 125 from battery through the wind- -

ing of relay 725, the right-hand inner operated
contacts of relay 726, operated universal con-
tacts 713, the right-hand inner break contacts

of relay 729 to ground through break contacts

T16.

The operation of relay 725 interrupts the lock- -

ing circuit of relay 126 which relay releases and
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the left-hand break contacts of relay 78(. Relay
729 in operating compietes a circuit for lighting
the filament circuit of vacuum tube 733 and con-
nects positive battery through high resistance 735
to the grid and upper terminal of condenser 734.
Condenser 734 starts to be charged, but requires
approximately 3 seconds for it to receive the
required positive potential to allow tube 7338 to
pass sufficient anode current to operate relay 732.
If no signals following the ‘“blank” signal are
received during this entire time interval, relay
7382 will operate to complete a circuit for the
operation of relay 7125. . Relay 725 in operating
interrupts the locking circuit of relay 726 and

:‘allows this relay to release and reoperate relay

40
The operation of . .
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reestablishes the circuit through the winding of -

"relay 131 thus maintaining relay 131 operated.

The release of relay 126 and the release of relay
125 after contacts 713 open restore the circuit to
its previous condition so it is necessary to receive

function to control the transmitters connected to
the party line. The circuits and apparatus at the
other stations function in a similar manner. If
other signals are received during this interval, it
is an indication that the blank signal was not
transmitted from the transmitter start ecircuit
but was due to some interfering currents or im-

788. The reoperation of relay 13f permits relay
728 to release, which in turn releases relays 732
and 725, thus restoring the-circuit to its original
condition,

The circuits operate at the other stations 218
and 213 in a similar manner.

However, under ‘the assumed conditions ap-
proximately .7 second after blank has been trans-
mitted a letter R signal will be transmitted over
the circuit. The .7 second interval allows suffi-
cient time for relay 731 and the corresponding
relays 631 and 831 at the respective stations to
release -and operate relays 729, 629 and 829.
When a letter R signal is received by the selector
magnet 123, it will cause the selector mechanism
to momentarily close contacts 715 at station 244,
contacts 615 at station 210 and contacts 815 at
station 213. . The momentary operation of con-
tacts 115 will-complete circuits for the operation
of relays 127 and 728. Circuits for the operation
of these relays may be traced from  battery
through the winding of relay 128 and its left-
hand back. contacts; from battery through the
winding of relay 727 through the left-hand con-
tact of contacts 715, the armature contact of con-
tacts 715, the right-hand inner operated contacts

"~ of relay 129 to ground through the break contacts

(1]

. another blank signal before the apparatus will

70
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716. Relays 627 and 628, as well as relays 827
and 828 similarly operate at the respective sta-
tions 211 and 213. The operation of relay 721
interrupts the operating circuit of relay 730 so
if this relay had been previously operated it will
be releaséd. ~The operation of relay 728 com-
pletes a circuit for maintaining itself operated
from battery. through its winding and left-hand

operated. contacts. to ground through the left-
‘hand break contacts of relay 131.

The operation
of relay 129 removes ground from contacts TI1,

T18, 119.and 720, thus rendering any subsequent
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operation of these contacts at this time ineffec-
tive to control any of the switching circuits.

Corresponding relays at the other stations oper-
ate in a similar manner. The operation of these
relays, as described above, takes place during the
.7 second-interval, following the reception of the
R signal. At the completion of this time interval
the X signal, as described above, is transmitted
over the recelving channel to all the stations.
When the letter X signal is received by the. se-
lector magnet 123, it will cause contacts 714 to
momentarily operate. The operation of these
contacts completes a circuit for the operation of
relay 130 from battery through the left-hand
winding of relay 130 and operated contacts 714,
operated right-hand inner contacts of relay 728,
break contacts 71§, right-hand inner operated
contacts of relay 729 to ground through the break
contacts T16. At the other stations 210 and 213
the reception of the letter X signal by the selector
magnets 6§23 and 823 will not cause the selecting
mechanism to close any contacts because con-
tacts 614 at station 210 are arranged to be oper-

abed in response to the reception of a letter Y

signal while contacts 8i4 are arranged to be
momentarily operated in response to the recep-
tion of the letter W signal by the selector magnet
823. At these two stations the universal contacts
613 and 813, which operate in response to each
code combination received by the selecting mech-
anism, momentarily close a short interval of time
after the other contacts have had an opportunity
to close in response to the X signal. Contacts
€13, 743 and 813 are provided at each of the sta-
tions and momentarily operate in response to the
reception of each code combination received by
these respective selector magnets 623, 723 and
823. At the station shown in Fig. 7 the circuit
through these contacts is interrupted by the
operation of contacts T4 in response to the re-
ception of the letter X signal. At the station
shown in Pigs. 6 and 8, contacts 814 and 8(4 are
not operated. Consequently, the circuits through
universal contacts 613 and 813 will not be inter-
rupted. ‘The operation of these contacts at these
stations will then complete the circuits for the
operation of relays 625 and 825, considering the
circuits shown in Fig. 8. For example, the circuit
for the operation of relay 825 at this time may
be traced from battery through the winding of
relay 825, right-hand inner operated contacts of
relay 826, operated universal contacts 818, break
contacts 814, right-hand inner operated contacts
of relay 828, break contacts 818, right-hand inner
operated contacts of relay 829 to ground through
the break contacts 816. A similar circuit may
be traced for the operation of relay 625. At sta-
tions 210 and 213 the operation of relays $25 and
825, respectively, interrupt the locking circuits
of relays 626 and 826, thus allowing these relays
to release. The release of these relays in turn
completes circuits for the operation of relays 631
and 831, which relays interrupt the operating
circuits of relays 628 and 828 and the locking
circuits of relays 628 and 828. These relays then
release and restore the circuit to-its normal or
idle condition. :

At the station shown in PFig. 7, the operation of
relay 730 in response to the reception of the letter
X signal completes a circuit for the operation of
relay 725 from battery through the winding of
relay 125, the left-hand. operated contacts of
relays 724 and 730 to ground through the left-
hand break contacts of relay 18f. The operation
of relay 12§ interrupts the locking circult of relay

2,381,871

726 and this permits this relay to release. The
release of relay 126 reestablishes the operating cir-
cult of relay 731 and causes this relay to operate

. and interrupt the circuits of relays 7128, 129 and

23

124 which relays release. ‘Under normal condi-
tions the different signals are transmitted in less
than the three-second interval during which con--
denser T34 is charging so that relay 732 will not
operate. If any of the signals are lost or not -
received within this time interval or if the cir-
cuits to do not properly respond to the signals,
relay 732 will operate at the end of approximately
three seconds and restore the circuits to their
normal condition as described ahove. The cir-
cuits at the other station respond in a similar
manner to these various conditions.

The operation of relay 130 also completes an
obvious circuit for lighting lamp 736 to indicate
to an attendant that the transmitting channel
is extended to the transmitter at this station. The
operation of relay 730 also completes a circuit for
maintaining itself operated and for operating re-
lay 1718 at the outlying station. As pointed out
hereinbefore, the transmitting and receiving ap-
paratus at the outlying station may be located a
short distance from the selecting equipment, such
as shown in Fig. 7, or it may be located at the
same place. The circuit for operating relay 1718
and holding relay 138 may be traced as follows:

30 from battery through the right-hand winding and

right-hand inner operated contacts of relay 730,
break contacts of relay 127, winding of relay 1718
to ground through contacts 1716. Contacts 1716
are closed so long as a supply of tape is inserted

35 in the tape transmitter 1712. When the supply

of perforated tape runs out of the transmitter
1712, contacts 1716 will open and_interrupt the
circuit of relays 17i8 and 1130, thus permitting
these relays to release and restore the circuit to

40 its idle condition.
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The operation of relay 158 also removes the
short circuit from around the contacts of the re-
peating relay 151 and thus permits this relay to
repeat signals to the transmitting channel 205,

However, under the assumed conditions the
supply of perforated tape has been previously in-
serted in the transmitter §712. Consequently,
both contacts 1716 and 1717 will be closed. The
operation of relay {118 under these conditions
completes & circuit for the operation of the start
magnet {120, which withdraws the stop latch
1721 from engagement with stop cam (722 and
permits the transmitter 1712 to operate and trans-
mit the signals stored in the tape 1118 over the
transmitting channel 205 to the central switch-
ing station. : :

It should be noted that only one of the trans-
mitters connected to the transmitting channel
can be started at any given time, because the
same code combination which selects the trans-
mitter at one of the stations, also returns the
circuits at the other stations to a normal or idle
condition, in which condition ‘they are non-
responsive to the signals transmitted over the
receiving channel to the various stations.

Transmission cf messages to the central switch-
ing station .

As pointed out above, the operator at each out-
lying station will perforate certain signals pre-
ceding the messages to be transmitted designat-
ing the station for which the message is in-
tended. In addition it is desirable to. perforate
additional signals in the tape preceding the desig-
nation signals and the messages each time trans-
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mission is started from each station. These ad-
ditional signals are not necessary under normal
operating conditions of the system but they are
desirable since they tend to insure proper oper-
ation of the switching equipment at the central
station under abnormal and trouble conditions
of the lines and outlying stations.

Thus, at the beginning of transmission four
letter signals are first perforated in the tape fol-
lowed by the figure signal, and then an H signal.
Following these signals four additional letter sig-
nels are perforated in the tape, followed by the
signal assigned to the desired station, then a let-
ter signal and then when page printing appa-
ratus is employed, a carrigge return, line feed, and
another letter signal following which the mes-
sage signals are perforated in the tape.. On the
completion of each message, a figure signal and
then an H signal is perforated in the tape. At
the beginning of the next message four letter
signals and then the calling signal, followed by
another letter signal and then the carriage re-
turn signal, the line feed signal and another let-
ter signal are perforated in the tape preceding
the second ~message.
are perforated in the tape between each of the

messages until the figures and then the H signal

at the end cf the last message have been per-
After these signals four ad-
ditional letter signals will be perforatéd in the
tape, followed by the letter Z signal, which in
turn is followed by seven or more letter signals,
after which the tape will normally run out of the
transmitter and cause relays (718 and 730 to
release as described above.

Turning now to the central office, relays {910
and 1920 respond to the signals transmitted from
the tape controlled transmitter {712. As shown
in the drawings, the transmission circuit extends

from negative battery over the lower conductor

of the channel 205 of the full duplex line through
Figs. 18 and 8, the contacts of relay 851 and the
right-hand outer break contacts of relay 830 in
parallel, the contacts of relay 781 and the right-
hand outer break contacts of relay 730 in parallel,
the contacts of relay 651 and the right-hand

outer break contacts of relay 630 in parallel, over.

the upper conductor of channel 205 through Figs.
6,7, 8, 18 and 19, and through the windings of
the line relays 19i0 and 1920 to positive battery.

A full metallic conducting channel 205 has

been shown in the drawings in order not to com--

plicate the invention with detailed description of

These respective signals:
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all the possible types of transmission systems or -

even with a detailed description of the represent-
ative types of transmission systems, it being un-
derstood that any of these systems may be em-
ployed either singularly or in combination for
the transmission of signals over channel 206.
It is also to be understood that any suitable type
of repeating apparatus and terminal equipment
necessary for the respective transmission sys-
tems may be employed in this channel. The vari-
ous types of transmission systems together with
the terminal and repeating equipment is well un-
derstood in telegraph art and since they operate
in their usual manner will not be described in
detail herein. The same type of transmission

systems may be used in this channel as referred

to above with reference to the receiving channel
204 of the full duplex telegraph line 200 which
extends to stations 210, 2{1 and 213. However, it
is not necessary to use the same types of trans-
mission systems for both channels of the full
duplex line. '
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As pointed out, above, the first signals trans-
mitted from station 210 by the tape control
transmitter 1712 will be a series of four letter
signals. Relays 1919 and 1520 will follow these
signals and in response to the spacing start sig-
nal of the first letter signal the armature of relay
1916 will move to its left-hand position due to
the action of the biasing current flowing through
its lower winding as is well understood in the art.
The armature of relay {920 will move to its right-
hand position. However, since the circuit of the
right-hand contact of relay {920 is open at this
time, the operation of the armature of relay {620
in moving to its right-hand position performs no
useful function at this time. The operation of
relay (928 from its left-hand position interrupts
one circuit through the winding of the printer
magnet 192§, This magnet, however, does not
respond to these signals because it is maintained
operated in a circuit from positive battery
through its winding and the left-hand inner break
contacts of relay {937 to negative battery. Simi-
larly, the operation of relay 1818 to its left-hand
position interrupts one circuit through the wind--
ing of a selector magnet §911. Selector magnet
1911, however; is maintained operated in a circuit
from positive battery through its winding, the
right-hand inner break contacts of relay 1928 to
negative battery through the left-hand break
contacts of relay 1907.

The operation of relay {810 to its left-hand
position completes a circult for the operation of
relay 1801 to its left-hand position from positive
battery through the upper winding of relay 0861,
lead 1958 to Fig. 9 through lamp {844 to negative
battery through the left-hand contact and arma-
ture of relay (318. The armature of relay {891
is normally maintained in its right-hand position
by current flowing through its lower winding in
an obvious circuit. However, current flowing
through the upper winding of this relay in the
above-traced circuit is of sufficient meagnitude
to produce an effect upon the armature of this
relay which overcomes current flowing through
the lower winding of this relay and causes the
armature to move to its left-hand position.

The armature of relay §89{ in moving to its
left-hand position completes a circuit for the op-
eration of relay 1902 from battery through the
winding of relay 1902, the break contacts of relay
1903, the left-hand contact and armature of re-
lay I90l to ground through the left-hand outer
breaker contact of relay 1928 and the right-hand
outer break contacts of relay 1948. Relay 1902 in
operating prepares a circuit for maintaining it-
self operated and for operating relay 1903 as will
be described hereinafter.

The operation of relay 902 comp]etes the cir-
cuit for the operation of relay 1904 from battery
through the winding of relay (904 to ground -
through the left-hand operated contacts of relay
1802,

The operation of relay (904 completes an ob-
vious circuit for lighting the filament of vacuum
tube 1926. Operation of relay 1904 also removes
a short circuit from around condenser 1808 and
connects the lower terminal condenser (908 which
is connected to grid tube (905 to positive battery
through a high resistance 1924. The operation of
relay 1904 also completes an obvious circuit for
the operation of relay 1905. Relay 1905 in op-
erating completes a circuit for maintaining relay
1904 operated from battery through the winding
and left-hand inner operated contacts of relay
1904, the right-hand inner break contacts of re- -
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lay 1848 to ground through the right-hand oper-
ated contacts of relay 1888. The operation of re-

lay 1808 also interripts the circuit through lamp

948 and extinguishes this lamp which indicates to
the operator that signals are being received over

line 208. The operation of relay 1305 also extends.

. & connection from the lower terminal of con-
denser {808 through the right-hand outer oper-

ated contacts of relay (904, the left-hand inner.

break contacts of relay (948, the left-hand op-
erated contacts of relay 1805 to the right-hand
contact of relay (920. So long as the relay 1920
remains in its right-hand position, it will connect
negative battery to the lower terminal of con-
denser 1908 through the above-traced circuit and
- maintain a grid tube 1925 at a negative potential.
This will prevent any appreciable anode current
flowing through tube 1925 and thus prevent the
operation of relay 1928 so long as relay 1920 re-
mains in its right-hand position. )
“The operation of relay 1904 also interrupts the
-locking circuit of relay 1005 through the right-
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hand inner break contacts of relay (904 thus

permitting relay 1085 to release and interrupt
the circuit through the filament of vacuum tube
1618. The release of relay 10805 also discharges

condenser 1021. The extinguishing of the flla- -

ment circuit of tube (018 interrupts the circuit
of relay (008 which releases and in'turn releases.
" relay 1007 thus restoring these relays of. the
transmitter start circuit to their normal condi-
tion. Operation of relay {904 in addition com-
pletes a circuit for the operation of relay {020
from battery through the winding of relay 1020,
the left-hand break corntacts of relay (007, lead
1057 which extends through Figs. 9 and 19 to
ground through the right-hand inner operate
contacts of relay §804. .
- The operation of relay 1020 completes a cir-
cuit for the operation of relay 923 from battery
through the winding of relay 923, the left-hand
operated contacts of relay 922 to ground through
the operated contacts of relay 1020.
At the end of the spacing pulse of the first
. letter signal relay 1910 will be operated to its
right-hand position and the armature of relay
1820 will be operated to its left-hand position.
The operation of relay 1948 to its right-hand po-
sition interrupts the circuit of the upper wind-
ing of relay 1901 and thus permits the current
flowing through the lower winding of this relay
to operate its armature to its right-hand posi-
tion. In operating to the right-hand position,
the armature of relay 1981 interrupts the operat-
ing circuit of relay §902. Relay 1902, however,
does not release at this time and instead it is
maintained operated and relay 1803 operated
in a circuit extending from battery through the
winding and right-hand operated contacts of re-

lay 1902 and winding of relay 1903 to ground -

through the right-hand outer break contacts of

_relay 1931, the left-hand outer break contacts of

relay 1928, and the right-hand outer break con-
tacts of relay 1948.

The operation of the armature of relay 1828

to its right-hand position disconnects negative

batfery from the lower terminal condenser 1908, -

Consequently, lower terminal of this condenser
starts to charge through the high resistance 1824
to a positive potential. The time constants of the
circuit of condenser 1908 and resistance 1924 is
such that it requires approximately 30 seconds
for the potential of the lower terminal condenser
1908 to reach a sufficiently positive potential to
cause tube (928 to pass enough current to op-
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erate relay 1826, If no further signals are re-
‘celved during this 30-second interval, relay 1926
will operate at the end thereof and complete a
circuit for the operation of relay 1921, - Relay
1827 in operating completes a circult for the
operation of relay (848 from battery through the
winding of relay 1948 to ground through the
right-hand inner operated contacts of relay 1921.
The -operation of relay (848 interrupts the
holding circuit of relay (902 and 1903 and per-
mits these relays to release. ‘The release of relay
1902 and the operation of relay 1948 interrupts
the operating and locking circuits of relay 1904
and permits this relay to release. The release
of relay 1904 interrupts the operating circuit of
relay 1905 and permits this relay to release. The
‘release of relay 1984 also interrupts the filament
circuit of tube 1925 and thus extinguishes the
tube which in turn causes relay 1926 to release.
The release of relay 1926 releases relay 1921
which relay in turn releases relay 1948 and re-
stares the circuit to its original and normal con-
dition. h .
However, under the assumed conditions, the
‘second letter signal will be transmitted immedi-
ately following the first letter signal. This will
cause the armature of relay ({80 to again be op-
erated to its left-hand position and the arma-
ture of relay 1920 to again be operated to its
right-hand position. - This cccurs long before the
end of the 30-second interval referred to above.
-When relay 1920 moves to its right-hand posi-
tion it again connects negative battery to the
lower terminal of condenser 1908 and charges
this condenser to the full negative battery po-
tential in a very short interval of time. Conse-
quently, when relay 1920 again operates to its
left-hand position the 30-second. interval re- .
quired to change condenser 1908 will have to
start again at this time.

The operation of relay (848 to its left-hand
position at this time again completes the circuit
through- the upper winding of relay i80{ and
causes this relay to operate to its left-hand posi-
tion. Relay 1801 in operating to its left-hand
position now completes a circuit for the operation
of relay 1806 from battery through the winding
of relay 1886, the operated contacts of relay 1903,
contact of armature of relay 1801, and the left-
hand outer break contacts of relay 1928 to ground
through the right-hand outer break contacts of
relay 1848, - .

At the end of the starting impulse of the sec-

. ond letter combination, the armature of relay
1810 will be again operated to its right-hand
position where it will interrupt the -circuit
through the upper winding of relay (801 and
permit the current flowing through the lower
winding of this relay to operate its armature to its
right-hand position. In moving to its right-hand
position, the armature of relay 1901 interrupts the
operating circuit of relay 1386. Relay 1906, how-
ever, does not release at this time because it is
maintained operated and relay 1961 operates in
& circuit extending from battery through the
winding and operated contacts of relay 1906, the
‘winding of relay 1887 and the right-hand outer
break contacts of relay 19371 and the left-hand
outer break contacts of relay 1928 to ground
l;l;:(;ugh the right-hand break contacts of relay

The operation of relay 1807 short-circuits the
upper winding of relay 1981 and prevents this re-
lay from.further responding to the operation of
relay (810. . The operation of relay (907 also in-
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terrupts the holding circuit of the gelector mag-
net 1811 and thus permits this magnet to re-

spond to the succeeding. signals received by re- -

lay 1910 and repeated to selector magnet {611,

The operation of the selector mechanism 3(8
in response to the operation of selector mag-
‘net 1811 may be fully understood by reference
to Pigs. 94, 95 and 96 which show some of the
mechanical detalls of this selector mechanism.
This mechanism is arranged to print the char-
acters represented by the received signals on a
tape and at the same time perforate the tape
in gecordance with the marking impulses of the

21

pull bar contacts close and open a short interval of
time before the pull bar contacts open if any of
them are operated by a code combination.

- The manner in which the selecting mechanism

‘causes these contacts to close is described in
greater detail in U. 8. Patents 2,112,234, granted

to Beattie et al. on March 29, 1938, and 2,120,235,

_granted to Beattie et al.-on June 14, 1938, whose

~ disclosures are hereby made a part of thls ap-

10

signals. The selector mechanism.is similar to. .

that employed in the teletypewrite_r_instruments
and is driven by a. continuously operated motor

which is not shown either in Fig. 19 or in Figs.

94, 95 and 96. It is well understood in the art,
however, that printing mechanisms' are driven
by a continuously operated motor so that it is

15

20

not thought necessary to further complicate the .

drawings to show the details of the mechanical
linkages between the motor’ and the selector
mechanism.

A suitable teletypewriter mechanism is. de-.
scribed in detail in U. S. Patent:No. 1,745,633, .

25

granted to S. Morton et al. on February 4, 1930, .

whose disclosure is hereby made a part of. this
specification as if fully included herein.
The selector mechanism is controlled by &

selecting magnet 8411 which , is shown in both

Figs. 94 and 95 and corresponds to the selector
magnet 1911 in Fig. 19. This selector magnet
responds to the telegraph signals repeated to it
and starts the selector mechanism in accordance
with them so that it will cause the proper char-

acter to be printed on.the tape and the proper -
In a.

preferred embodiment of this invention, no paper

perforations to be punched in: the tape.

is completely removed from the tape by the per-
forations.
which remain attached to it. This enables the
printed symbols to be easily read and prevents

them from being mutilated by the perforations.:

In addition to printing the characters on &
tape and perforating a tape in accordance with
the characters, a selector mechanism is arranged

Instead, tabs are punched in the tape.
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-tions in the tape 2021.

pllcation as it fully included herein. .
Returping now to the operation of the cir-

“cult shown in Fig. 19, the next two code com-

binations received by relay 1910 will be letter
code combinations. These will be repeated to
the selector magnet $91f{ which will cause this
selector to perforate two letter code combina-
No characters or symbols
are printed on the tape by the letter code com-
binations. The reception of these two letter
code combinations by the selector magnret 1811
will cause the letter contacts 1915 to be momen-
tarily opened by each of the code combinations

‘a short interval of time before the universal

contacts 1918 are closed and to reclose a short

interval of time after the universal contacts
-open.

Thus none of the circuits are altered at
this time.

As assumed above, the next code combination
will be a figures code combination and this in
turn will be followed by the letter H code com-

“bination. When the figures combination is re- .

35°
-til returned to the lower case by a letters signal

ceived by the selector magnet 1911, it will cause
the figures contacts {914 to close. These con-
tacts are gssociated with a platen member which -
stays in the figures on upper case position un-

or by a spacing signal.

40

The manner in which the platen controlled
contacts are operated in response to a shift or

. figure signal and remain operated until the let-

- ters- signal or unshift signal or a spacing signal

45

to selectively control or close certain contacts in -

response to reception of specified predefermined

“combinations.” These contacts are illustrated

50

in Fig. 94 by contact symbols designated 941§ -

and 94i11. These contacts correspond to con-
tacts 1916 and 1917 of Fig. 19. Every time a let-

ter R signal or code combinsation is received by .

the selector magnet (911 or 84il, it will cause
contacts 1816 and 8416 to momentarily close in
addition to printing the letter R symbols on the
tape and perforating the tape in the second and
fourth positions. Similarly, every time the let-
ter Z signal is received by the selector magnet,

55
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it causes the selector to momentarily. close con-
tacts 8417 which correspond to contacts 1817 in. -

Fig. 19 in addition to printing. the letter Z on

the tape and perforating the tape in the first

and fifth positions. It is to be understood that

‘to the reception of a letters signal.

is received may be more fully understood by ref-
erence to Fig. 97. In Fig. 97, 9701 represents the
platen- of printing reperforator which is carried
on rod 9702. Rod 9102 is supported by brackets
9709 and 9708, As shown in Fig, 97, platen mem-
ber 8701 has been shifted to the figures position.
It is restored to its normal or letters position by
the operation of the.letters pull bar carrying
extension 8710 in an upward direction in response
The exten-
sion 9710 engages the lever 9711 and rotates it
about pivot 9719 in response to the reception of
a letters or unshift signal. Lever 9711 engages

" the lever 8717 and rotates it about pivot 9720 in
-a clockwise direction. This causes contacts 9714

to open. These contacts are the platen control

contacts and are similar to contacts 1914 shown

in Fig. 19. Rotation of lever 89717 causes its
bifurcated end in 9118 to move to the right as
viewed in Fig. 97. Bifurcated end 978 of lever
87171 engages membher 97103 which is attached to

.- the platen supporting rod 9702 and moves it to

85

similar contacts may be associated with the so- °
called pull bars or other elements of selector -

mechanism which selectively respond to the

various combinations received by it. In-addition, . .

the selector mechanism is provided with & uni-
versal contact 8612 shown in Fig. 96. This con~
tact is mounted on the bracket 9492 and is
actuated by lever 9491. Lever 9481 is controlled
by the pull bar bail 9490. Contacts 8612 are ar-
ranged to close a short interval of time after the

70
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the right and thus moves platen 8701( to its letters
position. Member 9703 has an extension which
engages with latch 8705 so that when rod 8702
carrying member 8703 is moved to the right it
engages latch 8705 and is held in this position.
Member 8712 is also positioned by an extension
of lever 9717 and permits the selection of either
pull bar 9715 or 9716, When the platen member
is in the position shown in the drawings, pull bar
8116 may be selected by the selecting mechanism
but not pull bar 9715. When the platen member
910f is moved to its letters position, pull bar 8715
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may then be selected but not pull bar 8718. This
manner of permitting various pull bars to be
selected is described in the above-identified
patents. ’

When s figures signal is received a pull bar
carrying extension 8708 is operated in an upward
direction. Extension 8708 of the figures pull bar
engages latch 9708 and rotates this latch in a
counter-clockwise direction as viewed in Pig. 97.
This releases member 9703 so that it, together
with rod 8702 and platen 8101, is moved to the
left by the action of the spring 8704. This causes
the rotation of member 8717 in counter-clock-
wise direction, as shown in Fig. 97, so that con-
tacts 8714 close and remain closed so long as
platen member 870{ remains in its shifted or
figures position. S

When the figures signal is received, it will also
cause the universal contacts 1918 to operate and
complete a circuit for the operation of relay 1928
from hattery through the winding of relay 1928
and operated contacts 1918, break contacts 1917,
1946, 1815 and 1813 to ground. Operation of
relay 1928 interrupts the locking circuit of relays
1902, 1903, 1906, and 1907 and permits these
relays to release. Operation of relay 1928 main-
tains a short circuit around the upper winding
of relay 190! so that this relay will not respond
to signals received by relay 1810. Relay 1928 in
operating completes a circult for maintaining
itself operated from battery through its winding,
the break contacts of relay 1929, the center right-
hand contacts of relay 1928 and right-hand break
contacts of relay 1927 to ground through break
contacts of key 1945. The operation of relay

1928 completes the circuit from ground through -

the right-hand outer break contacts of relay
1948 and the left-hand outer operated contacts
of relay 1928 to battery through the relay 1804
and maintaining this relay operated. The oper-
ation of relay 1928 also interrupts the circuit of
the winding of relay 1937 and thus prevents this
relay from operating while relay 1928 is oper-
ated. Operation of relay 1928 also interrupts
the holding circuit of the selector magnet 1814
and permits this magnet to continue to follow
the signal repeated by relay 1910. The operation
of relay 1928 also interrupts the circuit from the
contacts 1917 thus rendering the operation of
these contacts ineffective should they be operated
by any Z signals received by the selector magnet
1941, ) i

magnet 191f, it will cause contacts 1913 to be
momentarily operated and complete a circuit for
the operation of relay 1929 from battery through
the winding of relay 1928 and the operated con-
tacts 1914 and 19i13. - Relay 1928 in operating
completes a circuit for maintaining itself oper-
ated from battery through its winding and oper-
ated right-hand contacts, the right-hand center
operated contacts of relay (928, right-hand outer
break contacts of relay 1927 to ground through
the break contacts of key 1945. Operation of
relay 1929 also interrupts the locking circuit -of
relay (928 thus permitting this relay to release
and in turn release relay (9829,
noted, however, that two letter signals, a figure
signal and an H signal have been perforated in
the tape 2021, '
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upper winding of relay 1901 for operating this
relay to its left-hand position. The operation of
the armature of relay 1801 to its left-hand posi-
tion completes a circuit for the operation of relay
1802, These circuits have been traced in detail
above. At the end of the spacing impulse of the
first letter signal, the armature of relay 1910
will operate to its right-hand position, where it
interrupts the circuit to the upper winding of
relay 190f and causes the armature of relay 1901
to be operated to its right-hand position by cur-
rent flowing through the lower winding of this
relay. The armature of relay 1801 in operating
to its right-hand position removes the short cir-
cuit from around the winding of relay 1903, thus
permitting relay 1903 to operate and relay (902 to
lock operated in a circuit extending from battery
through the winding and left-hand operated con-
tacts of relay (802, winding of relay 1903, right-
hand outer break contacts of relay 1937 to ground
through the left-hand outer break contacts of
relay (938 and the right-hand outer break con-
tacts of relay {948. The remaining signal im-
pulses in this letter signal will be marking and
consequently the armature of relay 1910 will re-
main in its right-hand position.

The selector magnet 1914 does not respond to
this letter signal because it is maintained operated
in a circuit extending through the left-hand
break contacts of relays 1928 and 1807. The next
signal transmitted from the outlying station will
be another letter signal. The spacing start im-

- pulse of this second letter signal will cause the
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Then when the H signal is received by selector .
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It should be -

70

The next signal to be received by relays 1918 -

and 1920 will be a letter signal. The spacing
start impulse of this letter signal will cause the
armature of relay 1818 to move to its left-hand
position, where it completes a circuit through the

(£ ]

armature of relay {810 to again move to its left-
hand position, where it completes a circuit
through the upper winding of relay 180f and
causes the armature of this relay to move to its
left-hand position. When the armature of relay
1901 moves to its left-hand position at this time,
it will complete a circuit for the operation of relay
1908 as described above. At the end of the spac-
ing start impulse relay 1910 will again be operated
to its right-hand position, where it interrupts the
circuit through the upper winding of relay 190§,
thus causing this relay to operate to its right-
hand position. Relay (801 in operating to its
right-hand position removes the short circuit
from around the winding of relay 1907 and per-
mits this relay to operate in series with relay 1966,
It should be noted that relay {907 does not op-
erate until after the end of the spacing start pulse
and since the following pulses will be marking in
this second letter signal, selector 1911 will not
respond to this second letter signal. The op-
eration of relay 1807 short-circuits the upper
winding of relay 1961 so that it no longer re-
sponds to the operation of relay 1810, but remains
in its right-hand position. The operation of re-
lay 1907 also interrupts the holding circuit of the
selector magnet 91 1, thus permitting this relay to
follow the signals repeated by the repeating relay
1810, The next two signals transmitted from the
outlying station will glso-be letter signals, which
signals will be repeated to the selector magnet
1811 and recorded in the tape 2021 by a perfora-
tion in each of the five positions. No symbol or
character is usually printed on the tape at this
time under normal conditions. The printing re-
perforator 318, however, may be arranged to print
any desired symbol at this time, but is normally
not so arranged. 'The reception of these two let-
ter signals by the selector magnet 1811 causes the
letters contacts 1916 which are controlled by the
pull bar actuated in response to a letter signal to
open momentarily in response to each of these
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letter signals. This interrupts the cireuit to the
universal contacts 1918 and thus prevents the op-
eration of any of the relays of the circuits shown
in Fig. 19, in response to these two signal combina-
tions. The signal or code combination designat-
ing the station to which it is desired to transmit
the message will be then transmitted from the

-

outlying station. Assume, for example, that the

letter A signal is next transmitted which is as-
signed to station 211. When this signal is're-

. ceived by relay 1810 and repeated to the selector

magnet 1911, it will cause the letter A to be
printed upon tape 2021 and an A signal perforated
in the tape 2021 in addition will cause the uni-
versal contacts 1918 and only these contacts to
close, since they close once in response to each
code combination. The momentary closure of
contacts 1918 completes a cireuit for the opera-
tion of relay 1928 from battery, through the wind-
ing of relay 1928, universal contacts 1918, break
contacts 1917, 1916, 1915, and (313 to ground.
Relay 1928 in operating completes a circuit for
maintaining itself operated from battery through
its winding, the break contacts of relay 1929, the
center set of right-hand operated contacts of
relay 1928, the right-hand break contacts of re-
lay 1927 to ground, through the break contacts
of key 1945. Relay 1928 in operating interrupts
the locking circuit of relays 1902, 1903, i806 and
{907 and permits these relays to release. Relay
1928 in operating, however, maintains a short cir-
cuit around the upper winding of relay 1981, so
that this relay will not follow the operation of
relay 1910. In addition, the operation of relay
1928 interrupis the holding circuit of the selector

magnet {811, thus permitting this magnet to con~
. tinue to follow the succeeding signals transmitted

from the outlying station. The operation of relay
1928 also interrupts the operating circuit of relay
1931, thus preventing this relay from operating so
long as relay 1928 is operated. The operation of

., relay 1928 also interrupts the circuit through

contacts 19171, which are actuated by Z signals,
so that these contacts will be ineffective should
the letter 2 be transmitted during the iransmis-
sion of the following message. The following sig-
nals transmitted in the outlying station will then
comprise another letter signal, carriage return,
line-feed signal, and then the message. During
this time, the circuits of the relays of Fig. 19 will
remain in the position last indicated,

It should be noted that relay {920 follows the
signals transmitted from the outlying station and
maintains the lower terminal of condenser (908
charged to a sufficient negative potential to pre-
vent the operation of relay 1926, If at any time
after the operation of relays 1904 and 1905, as
described above, transmission ceases from the
outlying stations and the line is maintained in a

~ marking condition, the potential on the lower

terminal of condenser 1908 will reach a suffi-

ciently high positive battery or a sufficiently small
negative battery to allow relay 1926 to be oper--

ated. The operation of relay 1926 causes relay
1921 to operate and return the circuits to their
normal or idle condition, as described above.
Assuming that transmission. is not interrupted
and that at the end of the messdge a figure sig-
nal, followed by an H signal, will be received.
This causes the circuit shown in Fig. 19 to oper-
ate, as described above. The figure signal causes

contacts 1914 to close and remain closed, while-

the H signal causes contacts 1913 to momlentarily
close and complete a circuit for the operation of
relay 1929. Relay 1929 in operating interrupts
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the locking circuit of relay: 1928, which relay -
thereupon releases and in turn releases relay 1929,
However, relays 1904 and 1905 do not release at
this time. c T
Assuming that the next message is intended
for the central switching station, the designa-
tion of which is the letter R. When: the letter
R signal is received by the selecting magnet 1811} -
after the four letter signals following the H sig-
nal at the end of the preceding message it will
cause contacts 1916 to momentarily close and
complete a circuit for the operation of relay 1937
from battery threugh the winding of relay 1931,

- . the left-hand inner break contacts of relays 1928

and 1921, the break contacts of key 1948, the op-
erated contacts 1918 and the break contacts
1915 and 1818 to ground. .
_- The operation of relay 1931 interrupts the lock-
ing circuits of relays 1902, 1908, 1906 and 1907
and permits these relays to release. The release
of relay 1907 completes s holding circuit for
maintaining selector magnet (91 operated, thus
preventing it from further following the re-
maining signals repeated by relay 1910 from the
transmitting station. The operation of relay
1931 maintains a short circuit around the upper
winding of relay 1961, so that this relay will not
follow the operation of relay $910 in response to.
the message signals transmitted from the outly-
ing station. L

The operation of relay {937 also completes the
circuit  for maintaining itself operated from
ground, through the break contacts 1923 of the
receiving teletypewriter mechanism, the outer
left-hand contacts of relay 1937 contacts of key

- 1046, left-hand break contacts of relays (827 and
1928 to battery through the winding of relay
1931. : )

The operation of relay 1937 also interrupts the-
holding circuit of the printer magnet 1921 of the
recelving teletypewriter and. thus permits this
magnet to respond to the signals repeated by re-
lay 1920. In responding to these signals the
printer magnet 1921 will cause the teletypewriter
to record the message intended for the central
switching station. At the end of this message a
figure signal followed by an H signal will then
be transmitted from the outlying station. When
these two signals have been received by the
teletypewriter, it will cause contacts 1923 to be
momentarily open and interrupt the locking cir-
cuit of relay 1937, which relay will then release
and restore the ecircuit to a condition awaiting
reception of further signals from the outlying
station. The manner in which contacts £823 re-

" spond to the reception of a figures signal followed

i)
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by an H signal is described in detail in the above-
identified patent to Morton et al.. ‘

At the end of transmission from any of the
outlying stations the four letter signals will be
transmitted following the H signal at the end of
the last message. Following the transmission of
these signals, the letter Z signal will be trans-
mitted. The operation of the incoming circuit
shown in Fig. 19 in response to the four letter
signals is the same as described above. Namely,
relays 1902, 1903, 1906 and 907 are operated and
in response to the letter Z signal contacts 19617
are momentarily operated and complete a cir-
cuit for the operation of relay 1948 from bat-
tery through the winding of relay (948 and the
left-hand inner break contacts of relay 1928 to
ground through the operated contacts of re-
lay 1947 and break contacts 181§, {916 and 1913,
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The operation of relay (948 completes a circult

for maintaining itself operated under control of

relay 1908. The operation of relay 1948, as de-
scribed above, interrupts the locking circuits of
relays 1902, 1903, 1808 and 1807 and thus per-

mits these relays to release. The release of re--

lay 1802 and the operation of relay 1948 inter-

rupts the operating and locking circuits of re-:
lay 1904, thus permitting this relay to release.

The release of relay 1904 in turn releases relay
1908 which in turn releases relay (948 and Te-
stores the circuit to its noimal condition. ' At
the end of the transmission from the outlying
- station after the Z signal is transmitted a num-
ber of letter signals will run out of the tape-.
controlled transmitter 1712 and permit contacts

1118 to open and interrupt the circuit of relays’

1718 and 730, thus permitting these relays to
. release. The release of relay (718 interrupts the
circuit of the start magnet (728 and permits this
magnet to release its armature 1721 and stop the
transmitter 1712, The release of relay 738 in-

terrupts the circuit of lamp 738 and extinguishes :
this lamp. The release of relay 730 also restores.
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the transmitter control circuits at station 211 to
their normal or idle condition. -

The release of relay 1804 interrupts the circuit

through relay 1020. Relay 1020 in releasing com-
.pletes the circuit for maintaining relay 923 op-
erated from battery. through its’ winding and
left-hand operated contact and left-hand break

_ contact of relay 933 to ground through the break.

contacts of relay 1020. The release of relay 1904
also completes & path for the operation of relay

1025 from battery through the winding of relay

1028, the inner break contacts of relay 108 and
- the right-hand break contacts of relay 1005 over

lead 1054 to ground through the right-hand in-
ner break contacts of relay 1804, Relay 1025 op-
erates and connects the contacts of keys 914, 924
" and 934 to the windings of relays 911, 921 and
931, through contacts of relays 812, 922 and 932,
respectively. - :

‘The operation of relay (948, as described above,
and the subsequent release of relay 1905 com-
pletes a circuit through lamp 945 and causes this
lamp to light and indicate to the operator that
the transmission from the outlying station has
been completed. Lamp 925 remains lighted at
this time to indicate to the operator the station
211 was the station which had been transmitting.
Upon noting lamp 848, the operator may operate
one of the other transmitter start keys 914 or
934 in an effort to cause the transmitter at sta-
tion 210 or 213, as the case may be, to start trans-
mission if the supply of perforator tape has been
inserted in it.

Tape feed-out

‘If at any time after the figures signal followed

by the H signal at the end of the first message
. has been received including the time the second
or any other message is being received by the
‘receiving teletypewriter in response to the opera-~
tion of the selector magnet 1921, the supply of
perforated tape 2021 between the reperforator $18

and the transmitter shown in Fig. 20 becomes

reduced to a predetermined minimum quantity,
this tape will become taut and cause contacts
2023 to open. i

Under these circumstances provision is made
for causing the reperforator 318 to automatically
perforate an additional supply of tape 2021 so
‘that the entire message recorded in this tape may
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shown in Fig. 20 without waiting for the storing
of .another recejved. message in this tape. In
order to start the feed-out action, it is necessary
_first that the tape 2021 between the printing re- .

s -perforator 318 and the transmitter shown in Fig.

20 become taut. " In the second place, it is necés-
sary that a figure signal followed by an H signal
be received by the printing reperforator 318. The
reception of the figure signal followed by the H

10 signal causes the reperforator 318 to be discon-

‘nected from or disassociated with the transmit-
ting channel 205 of party line 200. If the figure
signal followed by the H signal has not been re-
ceived, the automatic perforation and feed-out

15 of tape will not take place. -If the tape becames

taut without the reperforator 318 having received
\t\ figure signal followed by an H signal, the relay

" 1928 will operate substantially 30 seconds after

the last signal has been received and cause trans-

20 mission to be initiated from another station as

described herein elsewhere.

. Assume now that the tape 2021 has become
- taut and-that a figure signal followed by an ¥

signal has been received by ‘the printing reper-
forator 318 at the end of the previous message,
and that no further message has been received
which causes the printing reperforator 318 to be
connected to -the transmitting channel of the
party' line 200, Under these conditions, when

30 tape 2021 becomes taut and causes contacts 2023

to open, they interrupt the circult of relay 1932
and permit this relay to release. Release of re-

* lay 1932 interrupts the operating circuit. of the

start magnet 2008 and permits this magnet to
~ release a stop latch 2007 which in turn causes the
transmitter shown in Fig. 20 to stop at thé end
of the transmission of the character then in
progress- of transmission. The release of relay
1932 at this time also completes the circuit for the
operation of relay 18949 from battery through the
winding of relay 1949, the left-hand outer break
contacts of relay 1931, right-hahd outer break
contacts of relay 1932 to ground through the
left-hand outer break contacts of relay {928 and
the right-hand outer break contacts of relay 1948,
- The operation of relay (949 completes a cir-
cuit for the operation of magnet 1919 of the

- printing reperforator 818 from battery through

the winding of magnet 1918, the left-hand op-
erated contacts of relays {949 to ground through
the left-hand break contacts of relay 1902. So
long as the magnet {919 remains operated it
causes reperforator 318 to automatically per-
forate an additional supply of tapeé.

The manner in which magnet 1919 causes the
printing reperforator to automatically feed out
and perforate an additional supply of tape may
be more fully understood by reference to Figs, 94
and 95. Here magnet 3419 corresponds to mag-
net 1819 of the printing reperforator 38 shown
in Fig. 19, In addition the printing magnet 1911,
Fig. 19 is illustrated by magnet 94(1 in Figs. 94
and 95. The printing or selecting magnet 94114
controls the selecting equipment in the usual
manner as is well understood and described in
the above-identified patent to Morton et al.
Magnet 9411 and its armature and associated le-
vers and members is frequently called a “holding
magnet selector” or “holding magnet.” - This ar-
rangement is shown and described in greater de-.
tail in U. S. Patents 1,937,376, granted November
28, 1933, to Zenner; 2,203,300, granted June 4,
1940, to Hanke; and 2,228,716, granted January
14, 1941, to Zenner, whose disclosures are hereby

be immediately transmitted by the transmitters 75 made & part of this application as if fully in-
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cluded herein. It Is to be understood however
that the reperforator may be operated by the so-

- called “pulling” magnet as described in the above

identified patent to Morton et al. The code com-
binations are set up on the code bars 9418 in the
usual manner to select one of the pull bars 940(
which is then actuated by the pull bar bail 9490
to print the desired character on the tape. 876!
represents the platen at which point the printing
takes place. The tape is not shown in order that
some of the details of the mechanism may  be
shown. The code combinations are transferred
from the code bars 9418 through the linkage le-
vers 9420, 0421, 9429 and 9422 to the interponents
8423 which control the perforations in the tape in
the usual manner which is. clearly shown and
described in the above-identified patents to
Burcky et al., Lake et al, and also in Patents
2,005,748, granted June 25, 1935, to Larson, and
2,042,788, granted June 2, 1936, to Krum whose
disclosures are hereby made a part of this appli-
cation as if fully included herein. It is to be

- understood that there are as many of each of

the levers 9420, 9421, 9429, 9422 and 9423 as there
are code bars and that one of each of these levers
is individual to each of the code bars. »
During the normal operation of this receiving
equipment in response to signals received by mag-
net 9411, the receiving cam barrel 9430 is released
for rotation for one revolution of rotation for

~ each code combination received representing

some character or function to the receiving ap-
paratus. The release of the cam barrel 9430 is
accomplished by magnet 9411 releasing its arma-
ture 9403. This permits the armature assembly
to rotate in a clockwise direction about pivot 8418
and causes extension 9484 to move to the left
pushing pin 9405 to the left. When pin 9496
moves to the left it rotates a lever 9406 in a coun-
ter-clockwise direction which in turn rotates lever
8407 in a clockwise direction. This releases the
stop latch 9408 and permits it to rotate in a
counter-clockwise direction as viewed in Fig. 95
under the influence of extension 9409 from the

" cam barre! 9430 thus permitting the cam barrel

to rotate. This operation precedes the reception
of each group of impulses representing a charac-
ter or function as is well understood in the art
and described in the above-identified patents.

When magnet 8419 operates it attracts its ar-
mature 9410 and causes it to rotate in a clockwise
direction which in turn causes the members 3406
to rotate in a counter-clockwise direction and in
turn rotate member 9401 in a clockwise direction
thus releasing the latch 9408 and permitting the
cam barrel 9430 to rotate. Thus, the operation
of members 9406, 9407, 9408 and the cam barrel
9430 are operated in the same manner by the
operation of magnet 9419 as they are by the re-
lease of magnet 9411 preceding the reception of
each code combination in response to the recep-
tion of the start impulse. So long as magnet 949
remains operated these members 9406 and 9407
remain in their operated position so that the cam
barrel 9430 continues to rotate.

During the rotation of cam barrel 9430, under
these circumstances magnet 9411 will be operated.

This is due to the fact that relays 1928 and 1907

shown in Fig. 19 are released at this time due te
the fact that the reperforator is disconnected
from the transmitting channel 205 of the party
line 200. Consequently, all of the code bars 9418
will be positioned in their so-called marking posi-
tions and in turn will cause the interponents 9423
controlled thereby through the linkages described
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gbove to also be -positioned in their so-called
marking positions where they will all cause cor-
responding perforations in the tape. This oper-
ation continues so long as magnet 94{9 remains
operated. Upon the release of magnet 3419 its
armature will be rotated in a counter-clockwise
direction and allow members 9406 and 5407 to
return to their normal position under infiuence
of spring 9432 and thus engage a stop latch 9408
and cause cam barrel 8438 to come to rest at the
completion of the revolution then in progress
whereupon the receiving equipment is in condi-
tion to receive further signals transmitted over
the transmitting channel 208, :

When magnet ~-§919, operated as described
above, causes the automatic perforation of tape
202{ by the printing reperforator 88, even

“though no signals are being received by it, the

additional supply of tape 202( provided permits
contacts 2028 to close, The closure of contacts
2023 completes the circuit for the operation of
relay 1932, :

It should be noted that under normal condi-
tions when relay 1982 is released as described
above, a circuit will be completed for the opera-
tion of relay 1932 as will be described herein-
after.” Relay 1938 in operating conditions tube
1989 for operation so that approximeately 5 sec-
onds later relay 1935 will operate and in turn
operate relay 1834, Relay 1934 in operating in-
terrupts the locking circuit of relay 1833 which
relay thereupon releases. Upon the release of
relays 1932 and 1933 the circuit of the start mag-
net 2008 is again completed so that this magnet
will operate and release the transmitter shown
in Fig. 20; whereupon this transmitter will trans-
mit the remainder of the message stored in tape

- 2021 as will be described hereinafter.,
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The operation of relay 1948 also completes the
filament circuit of tube 1988 and also connects
positive battery through the high resistance 1962

“to the lower terminal of condenser {96i. The

lower terminal of this condenser is also connected
to the grid of tube 1838. Consequently, the po-
tential of the lower terminal of this condenser
determines the grid potential of tube 19388. The
constants of the high resistance 1962, resistance
1963 and condenser {961 are such that it requires
approximately 13 seconds for the potential of
the lower terminal of condenser §96{ to reach
the value required to cause tube 1938 to pass
sufficient plate current to operate relay {928,
During this entire 13-second interval the print-
ing reperforator 318 has been perforating an
additional supply of tape with letter signals.

Upon the operation of relay 1930 the circuit
of the right-hand winding of relay !83{ is ex-
tended to lead 1872. )

Lead (372 extends from Fig. 19 through Figs.
28, 31, 46, 55, 56, 57, 62, 70, 76, 82, 88, to the front
contact. of relay 9310 of Fig. 93. o

Relay 8310 is periodically operated for a short
interval of time approximately every 5 seconds.
When power is first applied to the system the
circuit is completed for the operation of relay
9312 from battery through the winding of relay
8312 to ground through the bresk contacts of
relay 8310. Relay 93!2 operates and renders
effective a charging circuit for a condenser 8330
from positive battery through the high resist-
ance 9332 through condenser 8330 to negative
bgttery. It should also be noted that filament
circuit of tube 8343 is completed from positive
baj;tery to negative battery when power is ap-
plied to the system. The right-hand terminal
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the above-described charging circuit. The con-
stants of the high resistance 9332 and condenser
1930 are so chosen that time constants of the

‘changing circuit of condenser 1930 is.-such that

it requires approximadtely 5 seconds for the po-
tential of the right-hand terminal of condenser
1930 and thus the grid potential of tube 9313 to
reach the potential required to cause tube 8313
to pass sufficient current to operate relay 9311,
At the end of this time interval relay 9341 op-
erates and in turn completes an obvious circuit
for the operation of relay 9310. Relay 9310 in
operating interrupts the operating circuit of re-
lay 9312 and connects ground through its op-
erated contacts to lead 1372. A short interval of
time after relay 9310 operates relay 9312 re-
leases. The release of relay 9312 short-circuits
condenser . 9330 through resistance 9331. ‘The
value of resistance 9331 is such that the time
constants of the discharge circuit of condenser
© 9330 is relatively short. After the discharge of
condenser 9330, its right-hand terminal again
becomes negative and thus applies a negative po-
tential to grid of tube 9313, thus interrupting
- the anode current of this tube and causing relay
9311 to release and in turn release relay 9310.
Upon the release of relay 9310 the above cycle
of operations is again repeated. It should be
noted that ground is connected to lead (3712
during each cycle during the time relay 9310 is
operated.

Returning now to Fig. 19 when ground is ap-
plied to lead 1312 by the operation of relay 9310,
as described above, a circuit is completed for
the operation of relay 1931. Relay 1931 in op-
erating completes the circuit for maintaining
itself operated from battery through its left-

hand winding and inner operated contacts, the.

break contacts of key 1943 to ground through
the left-hand outer break contacts of relay (928
and the right-hand outer break contacts of re-
lay 1948. The operation of relay 1931 also in-

2,881,871
of condenser 1930 acquires a positive charge in-

rupt the circuit of magnet 1819 which will release
and condition the reperforator for reception of
the message to be stored in tape 2021. It should
be noted that following the operation of relay
1902 a number of letters signals are received prior
to the reception of message signals. These letter
signals provide sufficient time for magnet 1919
to relase and the other circuits and apparatus to
be properly conditioned for the reception of the

30, following message.

terrupts the locking circuit of relay 1949 and

thus permits this relay to release. Release of
relay 1949 interrupts the operating circuit of
magnet 1919 and thus stops the automatic per-
foration of letter signals in the tape 202i. Re-
lease of relay 1949 also restores the circuits of
condenser - 1961 and tube 1938 to their normal
condition so that they will be ready for use after
the following message if required.

The tape control transmitter shown in Fig. 20
will transmit the entire message recorded in tape
2021 as will be described hereinafter and then
will continue to advance tape through it and dis-
card the letter signals until the supply of tape
between the printing reperforator 318 and trans-
mitter shown in Fig. 20 again becomes reduced to
the predetermined minimum quantity, at which
time contacts 2023 will again open and interrupt
the operating circuit of relay 1932. At this time
the release of relay 1932 will not cause relay
1847 to operate because the operating circuit of
relay 1949 is now interrupted at the left-hand
outer contacts of the operated ~relay 1931.
Thereafter, circuits remain in this condition
until additional messages are received, after
which they operate in the manner described
herein. ’

If at any time during the time magnet 1919 is
operated another message should be received for
recording by the printing reperforator 318 relay
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~Automatic operation of the transmitter start
: circuit

The operator may also operate locking key 944
to the automatic position. If this is done, the
circuit is completed for the operation of relay 1019
from battery through the winding of relay 1019
to ground through the operated contacts of key
944, o

Assume now that the operator does operate
the automatic key 944 at this time or prior to
the release of relay {904 and assume further that
the attendants at stations 210 and 213 have not
inserted any tape in the tape-controlled trans-
mitters thereat so that the transmitters at these
statlons cannot be started from the central sta-
tion.

With relay 1810 operated and relay 1904 re-
leased, a circuit is completed for operating relay
931 from battery through the winding of relay
931, the left-hand break contacts of relay 932,
the right-hand outer break contacts of relay 933,
the center set of left-hand operated contacts of
relay 922, inner operated contacts of relay (019,
right-hand break contacts of relay 1005, lead
1054, which extends through Figs. 9 and 19 to
ground through the right-hand inner break con-
tacts of relay 1904. Relay 931 in operating com-
pletes a circuit for the operation of relay 930,
which relay in operating causes lamp 9385 to light.
Relay 931 in operating completes a circuit for the
operation of relay 1801 similar to the circuit de-
scribed above by the operation of the relay. The
operation of relay 1081 interrupts the locking cir-
cuit of relay 922, thus allowing this relay to re-
lease and interrupt the operating circuit of relay
931. Relay 931, however, does not release at this
time because, in operating, it completes a circuit
for maintaining itself operated from ground
through the left-hand outer break contacts of
relay 901, left-hand break contacts of relay 911,
left-hand break contacts of relay 921, left-hand
inner operated contacts of relay 931, left-hand
break contacts of relay 931 to battery through
the winding of relay 881.

The operation of relay 100f completes a circuit
for the operation of relay 1002, the operation of
which relay in turn completes a circuit for the
operation of relay 1003. Relay 1003 in operating
completes a circuit for the operation of relay 1004,
which relay in turn locks operated from battery
through its winding and left-hand inner operated
contacts to ground through the left-hand outer
operated contacts to relay 931. Relays 1001, 1002,
1003, 1004, 1005, 1008, 1009, (0I0, (0(4, 1042,
1013 and 1014 operate as described above and first
cause the operation of relay (410, which will
stop any transmitter connected to the receiving
channel 208, Approximately .4 second later the
operation of these relays will cause a blank signal
to be transmitted over this channel. After an-

. other pause of approximately .7 second, the letter

R signal or code combination will be transmitted
over this channel.  After a further pause of .7

1802 wil] operate as described herein and inter- 75 second, the letter W signal will be transmitted
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over this channel. These signals will cause out-
lying station circuits to operate, as described
above, except that relay 880 will be operated in-
stead of relay 736. Inasmuch as no tape is in-
serted in the transmitter at station 213, contacts
1816 will be opened so that relay (818 will not
operate and relay 830 will release when the con-
tacts 814 open.

Approximately .7 second after the W signal has
been transmitted, relay 932 is operated in a cir-
cuit from battery through the winding of relay

932, the right-hand outer break contacts of relay.

83! to ground through the left-hand operated
contacts of relay (014 and the right-hand outer
break contacts of relay 1002, Relay 932 in op-
erating completes & circuit for maintaining it-
self operated from battery through its winding
and left-hand inner operated contacts to ground
through the break contacts of relay 100{. Relay
932 also interrupts the locking circuit for relay
984 and permits this relay to release. The re-
lease of relay 83( in turn permits relay (004 to
release. ‘The release of relay 1004 interrupts the
locking circuits of relays 1809, 10f¢, 1014, 1012,
1818 and 10!8 and thus permits these relays to
release. Relay (005, however, is maintained op-
erated in a circuit extending from battery through
its winding and right-hand operated contacts,
over lead 1054, which extends through Figs. 9
and 19 to ground through the right-hand inner
break contacts of relay 19064. .

The release of relay 1804, however, does re-
move a short circuit from around condenser {027,
The lower terminal of condenser 1027 will then
start to charge to a more positive potential
through high resistance {8§i. Inasmuch as no
tape was inserted in the transmifter at station
243, no signals will be received from that station.
Consequently, relay 1804 will remain released.
Relay 1005 will remain operated all during this
time. Approximately five seconds later the po-
tentie! on the lower terminal of condenser 1027
will have reached such value that the grid poten-
tial of tube {918 which is connected to the lower
terminal of condenser {027 will cause sufficient
current to flow through tube {018 to operate re-
lay {006. Relay (006 in operating completes a
circuit for the operation of relay 1001. The op-
eration of relay (007 interrupts the operating
circuit of relay 1020 and prevents the operation
of this relay. The operation of relay {007 also
completes a circuit for the operation of relay 814,
from battery through the winding of relay 911,
the left-hand- break contacts of relay 912 the
right-hand break contacts of relay 813, the center
left-hand operated contacts of relay 932, inner
operated contacts of relay 1019 to ground through
the inner operated left-hand contacts of relay
1001,

The operation of relay 911 completes a circuit
for maintaining itself operated from battery
through its winding and the left-hand break con-
tacts of relay 912 to ground through the left-
hand inner operated contacts of relay 811 and
left-hand break contacts of relay 861. The op-
eration of relay 911 also completes the circuit for
the operation of relay 1001, which relay in op-
erating interrupts the locking circuit of relay
832 and this permits this relay to release.

The operation of relay 1001 starts into action
the cycle of operation of the transmitter start

‘circuit shown in Fig. 10, as described above. Dur-

ing this cycle, relay 1410 is first operated to stop
either of the transmitters 1201 or 1251 which may
be transmitting at this time. Approximately .7
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second lai;er, a blank signal is transmitted over
the line. 'About .7 second later & letter R signal
is transmitted over the line. This is followed by
another interval of .7 second, after which the
letter Y signal is transmitted over the channel
204 of the full duplex line 200.

The outlying station circuits respond to these
signals In & meanner similar to that described
above, except that in this case only contacts 6(4 at
station 200 are operated by the ¥ signal to cause
relay 630 to operate. However, inasmuch as no
tape is inserted in the transmitter shown in Fig,
16, contacts 18i{8 will be open, thus preventing
relay (618 from operating and -relay 630 from
locking operated. Relay 638 will therefore re-
lease immediately when contacts {4 return to
the normal condition and the transmitter con-
trol equipment at each of the stations 218, 241 and
213 will be returned to its normal condition.

It should be noted that when relay {681 is op-~
erated In response to the operation of relay 814,
as described above, it causes relays 1082, (963
and {00& to operate in turn. The operation of re-
lay 1804 at this time short-circuits the condenser
1027 and charges the lower. terminal of this con-
denser to negative battery potential. This ap-
plies the negative battery potential to the grid of
tube 1018, which in turn interrupts the current
flowing through the tube and causes relay {806 to
release. The release of relay 1008 causes relay
1007 to release, thus restoring the condenser 1827,
tube 1018 and relays 1006 and {087 to their nor-
mal or idle condition.

Approximately .7 second after the Y signal code
combination is transmitted by the transmitter

‘start circuit shown in Fig. 10, relay 212 is op-

erated in a circuit extending from battery through
the winding of relay 912, the right-hand outer
operated contacts of relay 8f1 and the left-hand
operated contacts of relay (0i4 to ground
through the right-hand break contacts of relay
1002. The operation of relay 812 interrupts the
locking circuit of relay 9i{ and permits this relay
to release. Relay 8!{ in releasing interrupts the
locking circuit of relay 1002, which relay releases
and causes the release of relays 1008, (010, {011,
i0{2, 1013 and 10{4. The release of relay 1004
removes the short circuit from condenser {027
and allows the lower terminal of condenser (027
to start to charge to a positive potential through
the high resistance {06f. Inasmuch as no sig-
nals can be transmitted over the line at this time,
relay 1904 will remain non-operated and hold
relay 1005 operated. Consequently, at the end
of approximately flve seconds the potential on the

‘lower terminal of condenser 1027 will be such that

sufficient current will flow through tube 1018 to
cause relay 1008 to operate. The operation of re-
lay 1006 at this time completes an obvious cir-
cuit for the operation of relay (007, Relay 1007
in operating at this time completes a circuit for
the operation of relay {015 from battery through
the winding of relay {015, the outer right-hand
operated contacts of relay 923, the center set of
left-hand operated contacts of relay 912, the in-
ner operated contacts of relay 1013 to ground
through the operated contacts of relay 1007.

It will be recalled that relay 923 operated dur-
ing the transmission from station 2f{ and re-
mained locked operated under control of relay
1020, which relay has not been operated since
the transmission from station 2if was com-
pleted. Consequently, relay 923 still remains
locked operated. The operation of relay 1018 at
this time interrupts the circuit of relay (410 and
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allows this relay to release. The release of re-
lay 1410 at this time prepares the start mag-
net circuits for transmitters 120t and 1251 and
will allow either one of these transmitters to
resume transmission under control of their asso- 5
ciated circuits as will be described hereinafter.

The operation of relay {015 also completes a
circuit for lighting the filament of tube 1017,
thus energizing tube {017. ‘The operation of re-
lay 1015 also completes a circuit for.the opera-
tion- of relay (02f from battery through the
winding of relay 1021 the upper break contacts
of relay 1023 to ground through the upper inner
operated contacts of relay 1015, - Relay 1021 in
operating removes the shunt .resistance 1046
from around the condenser (027 and connects
positive battery through the high resistance 1048
to the left-hand terminal of condenser 1028, thus
tending to charge this terminal and the grid of-
tube 1017 connected thereto to a positive ter- og
minal. The time constant of resistances 1048
and 1046 and condenser 1028 are such as to re-
quire approximately two minutes for the poten-
tial of the left-hand terminal of condenser 1028
to reach the value required to cause tube (017 o
to pass enough current to operate relay (0{6.
At the end of this time interval relay 1016 will
operate and complete an obvious circuit for the
operation of relay 1023. The operation of relay
1623 interrupts the circuit of relay 1021 and
permits this relay to release. The operation of
relay 1023 also completes & circuit for the opera-
tion of the rotary magnet 1024, which operates
and causes the switch arm 1058 to take one step
and come in contact with the first terminal of 35
the switch bank.

The release of relay {021 short-circuits con-
denser {028 and thus connects the left-hand -
terminal to negative battery potential. The time
constant of the circuit from negative battery 4¢
through resistance 1046 is such that the poten-
tial of this condenser becomes the same as the
potential of the negative battery almost at once.
This causes tube 1017 to cease to conduct cur-
rent and thus interrupts the operating circuit 45
of relay 1016. The release of relay 101§ inter-
rupts the operating. circuit of relay 1023, which
relay releases and in turn releases the circuit of
the rotary magnet 1024. The release of relay
1023 also reestablishes the circuit through relay 50
1021, thus causing this relay to be operated. °
The operating of the relay 1021 at this time re-
moves the shunt from around condenser 1028,
which condenser again starts to charge. At the
end of approximately two minutes relay 1016
will be operated again and again cause relay
1023 to operate. The operation of relay 1023
causes relay 1021 to release and switch arm 1058
to take a second step.

The above cycle of operations is repeated and
every two minutes the switch arm 1058 takes a
step. As shown in Fig, 10, after the switch has
taken five steps, that is, after ten minutes, the
switch arm will step on the fifth terminal of
‘the swtich bank and complete a circuit for the
operation of relay 821 from battery through the 65
winding of relay 921, the left-hand break con-
tacts of relay 922, the right-hand inner operated
contacts of relay 923 to ground, through the
switch arm (058. The operation of relay 921
completes a circuit for the operation of relay
1001 and relay 1001 in operating interrupts the
locking circuit of relay 812. Relay 912 then re-
leases and interrupts the circuit of relay 1018
which in turn releases,

10

=3

0

3,381,871

1018 reestablishes the circuit of relay 1410 which
relay then reoperates and stops either trans-

‘mitter 1201 or 1261 if either is transmitting at

this time. The release of relay (015 interrupts
the fllament circuit of tube 10411 and thus re-
stores this tube and associated circuits to nor-
mal. The release of relay 1015 also completes a
circuit for the operation of release magnet 1022
from battery through the winding of magnet
1022, off normal contacts 1038, to ground through
the upper inner break contacts of relay [015.
The operation of the release magnet causes the
switch arm (088 to return to normal as is well
understood in the art. When arm {068 returns
to normal contacts 1033 open and interrupt the
circuit of magnet 1022 and thus restores this
switch and related circuits to normal. A typical
switch of this type is shown in Figs. 51 on page.
83 of Telephone Theory and Practice, Automatic
Switching and Auxiliary Equipment, by Miller,
published by McGraw-Hill Book Company in
1933. i

‘The operation of relay 1001 also starts the
operation of the automatic start circuit all over
again, after which the cycle of operations de-
scribed above will be repeated. If tape has not
been inserted in any of the transmitters at the
outlying stations, the automatic start circuit will
go through the complete cycle again. That is,
it will send out signals in an effort to start the
transmitter at station 214, after which it will
wait flve seconds and, if no signals are received
over the transmifting channel, it will send out
signals over the receiving channel to start the
transmitter at station 213. The circuit will then
wait flve seconds and if no signals are received
over the incoming channel by the end of this
time the transmitter start circuit will again send
out signals in an effort to start the transmitter
at the station 218. If no signals are received
within five seconds, the ten-minute timing circuit
will again be started into operation, after which
the above cycle is again repeated. This cycle
will be automatically repeated so long as the
automatic key 944 remains operated and until
tape has been inserted in one of the outlying
transmitters.

If tape is inserted in one of the outlying trans-
nitters, this transmitter will start to transmit and
signals will be received at the central switching
station within five seconds after the completion of
the operation of the automatic start signal. These
signals will cause relay 1904 to operate in a man-
ner as described above. The operation of relay
1904 will interrupt the locking circuit of relay
1005 and permit this relay to release. The oper-
ation of relay 1964 at this time will also cause
relay 1020 to operate. The operation of relay
1020 at this time will interrupt a locking circuit
for relay 923 and cause either relays 913 or 933
or even 923 to reoperate through the operated
contacts of relay 1020, depending upon which of
the stations the transmission is from. At the
end of the transmission from that station oper-
ation of the transmitter start circuit will be auto-
matically resumed as described above during

- which signals will be sent out to cause each of

the transmitters in rotation to start transmission
if tape has been inserted in them by the attend-

0 ant.

Transmission of the message to the desired out-
‘going line circuit

Returning now to.the message which had been

The release of relay 75 or are being received by the typing reperforator
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318, when the messages are received by this in-

.strument it perforates tape 2021 in accordance

with the received signals as well as prints the
message upon this same tape. When the typing
reperforator perforates the tape 2021 in accord-
‘ance with the received message it produces an
additional supply of perforated tape 2021 which
permits contacts 2023 to reclose.

It is to be understood that tape 2021 extends
from the printing reperforator 318 to the trans-
mitting distributor shown in Fig. 20. This is
represented in the drawings by the heavy dot dash
line 1960 which extends from the tape 202f of
Fig. 19 to tape 2021 of Fig. 20. The arrangement
shown in Figs. 19 and 20 has been adapted merely
to show in greater detail the structure of the ap-
paratus'and circuits employed at the central
station.

When contacts 2023 close they complete g cir-
cuit for the operation of relay 1932 from battery
through .the winding of relay (932 to ground
through switch 2024 and contacts 2023. The
operation of relay 1832 completes a circuit for
the operation of the start magnet 2008. It will
be recalled that relay 2118 has been locked oper-
ated when the tape becomes taut if letter signals
were stored in the section of the tape 202{ which
was' passing through the transmitter shown in
Fig. 20. In addition, relays 2121 and 2122 will
also be locked operated. All of the relays of
Fig. 22 were also operated due to the operation
of relays 2121 and 2122.

All of the above mentioned relays are also
operated in case the transmitter finds a blank
signal, an H signal, an R signal, a Z signal or
a figure signal perforated in the section of the
tape passing through the transmitter. However,
under these circumstances, relay 2210 will not
be operated at this time. -

The operation of the start magnet 2008 at-
tracts the stoplatch 2007 and this disengages it
from the stop cam 2008 and thus releases the
distributor 2005 which will rotate and cause tape
2021 to advance one step through the transmit-
ter for each rotation of the distributor brush
arm 2025. This action of the circuits as described
above continues until a character other than
letters, blank, R, Z, or flgure signals is per-
forated in the tape 2021 and this other character
arrives over the sensing fingers 2026, When this
occurs, a circuit will no longer be completed for
maintaining relay 2119 operated or for operating
relay 2110. Instead a circuit will be completed
for operating some one of the relays 2410, 2420,
2430, 2440, 2450 and 2460.

Under the assumed conditions, a letter A sig-
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nal will be the first significant directing signal ~

perforated in the tape. It will be recalled that
two letters were first perforated in the tape fol-
lowed by a flgure signal, then an H signal.
These, in turn, were followed by two more let-

‘ter signals after which the A code combination

was received and perforated tape 202i. The
letter signal and the figure signal and the H
signal code combinations are advanced through
the tape transmitter shown in Fig. 20 as de-
scribed above. However, when the A signal ar-
rives over the sensing fingers 2026, it will cause
first two sensing fingers 2026 only to go through
the perforations in the tape. Consequently, only
the first two contacts are closed a short time after
the transmitter starts the rotation when this set
of perforations in the tape first arrives over the
sensing fingers 2026. Upon the continued ro-
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tation of the transmitter, contacts 2048 will open
and interrupt the locking circuits of relays 2118,
2121 and 2122 and permit relays 2i2( and 2122
to release. The release of relays 242§ and 2422
will cause relays 2231, 2241, 2242, 2261, 22582, 2253
and 2254 to release. The release of these relays
interrupts a holding circuit for relay 2119, thus
permitting this relay to release. Relays 2211 and
2224, however, are maintained operated due to
the operation of the first two contacts in response
to the first two sensing fingers 2026 passing
through perforations in the first two positions in
tape, 2021. The release of relay 2119 and the
relays of Fig. 22, enumerated above, interrupts
the circuit of the start magnet 2008 and permits
this magnet to release the stop-latch 2007 which
will then engage the stop cam 2006 and stop
transmitter at the end of the revolution then in
progress. However, prior to the end of the revo-
lution of the transmitter shown in Fig. 20 all of
the relays of Pig. 22 except relays 2211 and 2221
will release. After the last of the relays to re-
lease is finally released, relay 2113 will be oper-
ated to its right-hand position due to the fact
that no battery will be connected to its lower
winding.

When relay 2113 operates to its right-hand
position, it completes a circuit for the operation
of relay 2430 from battery through the winding
of relay 2430 to terminal L3, contacts of keys
2318 and 2358, the A terminal, the lower break
contacts of relays 2254, 2242, 2231 and the upper
operated contacts of relays 2221 and 2211, the
left-hand center break contacts of relay 2112,
the armature and right-hand contact of relay
2113, lead 2114 which extends through Figs. 20
and 19, and break contacts of key 1942, lead
1956 which extends through Figs. 20 and 21 to
ground through the lower break contacts of relay
2618,

Relay 2430 in operating completes a circuit for
maintaining itself operated from battery through
its- winding and inner left-hand operated con-
tacts over lead 2114 which extends through Figs.
23, 22, 21, 20 and 19 through the contacts of key
1942, over lead 1956 which extends through Figs.
20 and 21 to ground through the lower break con-
tacts of relay 2115. The operation of relay 2430
also completes a circuit for the operation of mag-
net 2016 from ground. through the center left-
hand operated contacts of relay 2430, over lead
240! which extends through Figs, 23, 22, 21 and
20 to battery through the winding of magnet
2016. The operation of magnet 2016 causes
its armature member 2019 to be rotated in a
counter-clockwise direction as viewed in Fig.
20 and to engage the projection 2028 of pawl
2018 so that at the end the revolution of the
transmitter then in progress during which the
sensing fingers 2026 sensed the letter A perforated
in the tape, pawl 2018 will not engage the ratchet
wheel 2020 and thus will not cause tape 2021 to
be advanced.  Under these circumstances, the A
signal perforated in the tape remains above the
sensing fingers 2026 so that they will again pass
through this same perforation in the tape the
next time the transmitter is released for opera-
tion.

The operation of relay 2430 also completes a
circuit for the operation of relay 2113 from ground
through the lower winding of relay 2113 over
lead 2133 which extends through Pigs. 22, 23
and 24 through the left-hand outer operated con-
tacts of relay 2430 to battery over lead 2402 which
extends through Figs. 23, 22, and 21 to battery
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connected to the lower armature of relay 2121.
Relay 2118 is operated to its left-hand position
where it interrupts the circuit through the con-
tacts of the relays shown in Fig, 22 extending
to all of the relays shown in Fig. 24 and thus pre-
vents the operation of any of these relays due
to subsequent signals stored in tape 2021.

The operation of relay 2430 also completes a
circuit for the operation of relay 2118 from bat-
tery through the winding of relay 2118, lead 2435
which extends from Fig, 21 through Figs. 30, 39,
48, 57, 62, 70, 76, 82, 88 and 93 through the inner-
most break contacts of relay 83186, back over lead
2434 which extends through Figs. 88, 82, 76, 70,
62, 57, 48, 39, 30 and 21 through the inner upper
break contacts of relay 2118, over lead (860 which
extends from Fig. 21 to Figs. 20 and 19 through
the left-hand outer break contacts of relay 1947
and key 1844, over lead 2403 which extends from
Fig, 19 through Figs. 20, 21, 22, 23, 24 through
the right-hand inner operated contacts of relay
2430 and over lead 5183 which extends from Fig.
24 through the Figs. 33, 42 and 51 to ground
through the break contact and second armature
from the top of relay §120.

The operation of relay 2118 interrupts a circuit
through relay 9321 and permits this relay to re-
lease. The release of relay 9321 removes posi-
tive battery from the grid a vacuum tube 9322
and the right-hand terminal condenser 9326.
The condenser then starts to discharge through
high resistance 89321 at a slow rate. The time
constants of condenser 9328 and high resistance
9327 are such that it requires an appreciable time

for condenser 9326 to discharge sufficiently to .

cause the tube 9322 to interrupt the current flow-
ing through this tube.. This time interval is nor-
mally longer than is required to establish a con-
nection through the system as will be described
hereinafter. If, for any reason, the connection
. is not established in the usual time and not es-
tablished by the time the condenser 9328 is dis-
charged sufficiently to interrupt the current flow-
ing through tube 9322, relay 9320 will release and
Interrupt the circuit through relay 9318. Relay
8319 will then release and complete a circuit for
lighting the trouble lamp 9318 indicating a trou-
ble condition exists and thus drawing attention
to it so that it may be corrected.

The operation of relay 2118 as described above
completes & circuit for the operation of relay
2(171. Relay 2111, in operating, interrupts a pos-

sible eircuit through the start magnet 2008 and -

thus prevents the operation of the transmitter
shown in Fig. 20 at this time over this circuit.
The operation of relay 2117 also completes a cir-
cuit for maintaining relay 2128 in the position
shown in the drawings from ground through the
lower winding of relay 2128 and upper operated
contacts of relay 2117 to battery.

The operation of relay 2118 completes a circuit
for the operation of relay 8323 from battery
through the left-hand winding of relay 9323, over
lead 9381 which extends from Fig. 93 through
Pigs. 88, 82, to Fig. 76 through the upper outer
break contacts of relay 1618, lead 3352 which ex-
tends to Fig. 70, through the upper outer break
contacts of relay 7018, lead 9358 which extends
through Fig. 62 to Fig. 57 through the upper
outer break contacts of relay 5718, lead 9354
which extends through Pig. 48 to Fig. 39, through
the upper outer break contacts of relay 3918, lead
8385 which extends through Pig. 30 to Fig. 21
.through the upper inner operated contacts of
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relay 2118 through the upper break contacts of
relay 2116, lead 1960 which extends through Fig.
20 to Fig. 19 through the left-hand outer break
contacts of relay 1847, contacts of key 1944, over
lead 2403 which extends through Figs. 20, 21, 22,
23, and 24 through the right-hand inner operated
contacts of relay 2430, over lead 5183 which ex-
tends through Figs. 33, 42 and 51 to ground
through the contact and second armature from
top of relay 5120, ’

The operation of relay 9328 completes a circuit
for the operation of relay 9311 from battery
through the winding of relay 9311, the operaled
contacts of relay 9323, lead 9361 which extends
from Fig. 93 through Figs. 88, 82 to 76, through
the lower break contacts of relay 1618, lead 9362
to Fig. 70, through the lower break contacts of
relay 1018, lead 9363, through Fig. 62 to Fig. 57,
through the lower break contact of relay 5718,
lead 9384 which extends through Fig. 48 to Fig.
39, lower break contacts of relay 3918, lead 9365

. which extends through Fig. 30 to Fig. 21, through

25

30

35

40

43

50

60

70

18

lower inner operated contacts of relay 2118, lead
2435 which extends through Figs. 30, 39, 48, 57, 62,
70, 76, 82, 88 and 93, through the inner operated
contact of relay 9316, leaq 2434 which extends
from Fig. 93 through Figs. 88, 82, 76, 70, 62, 57,
48, 39, and 30 to Fig. 21, through' the inner upper
break contacts of relay 2116, lead 1960 which ex-
tends through Fig. 20, through the left-hand outer
break contacts of relay 1941, through contacts of
key (944, lead 2403 which extends through Figs.
20, 21, 22, 23, 24, contacts of relay 2430, over lead
5183 which' extends through Figs. 33, 42 and 51
to ground through the break contacts of relay
5i28.

The operation of relay 9317 completes circuits
for maintaining relays 2118, 9317, and 9323 oper-
ated. The locking circuit for maintaining relay
2118 operated may be traced from battery through
the winding and lower inner operated contacts
of relay 2118, lead 9365 which extends through
Figs. 30 and 39, through the lower break contacts
of relay 3918, lead 9364 which extends through
Fig. 48 to Fig. 57, through the lower break con-
tacts of relay 5718, lead 9363 which extends
through PFig. 62 to Fig. 70, lower break contacts
of relay 7018 over lead 8362 to Fig. 76, through
the lower break contacts of relay 1618, over lead
8361 through Figs. 82 and 88 to Pig. 93 through
the operated contacts of relay 9323. At this point
the locking circuit of relay 83171 from battery
through the winding of relay 9317 joins the lock-
ing circuit of relay 2118 and the circuit for both
relays extend from this point through the lower
operated contacts of relay 93{1. At this point the
locking circuit of relay 9323 from battery through
the winding of relay 9323 joins the locking cir-
cuits of relays 2118 and 9311 and the locking
cireuits for all three relays extend from this point
through lead 9351 which extends through Figs. 88
and 82, the upper break contacts of relay 1618,
lead 9352 to Fig. 70, the upper outer break con-
tacts of relay 1018, lead 9353 which extends
through Fig. 62 to Fig. 57, the upper outer break
contacts of relay 5718, lead 9354 which' extends
through Fig. 48 to Fig. 39, through the upper
outer break contacts of relay 3918, lead 9355
which extends through PFig. 30 to Fig. 21, the
upper inner operated contacts of relay 2118, the
upper break contacts of relay 2i16 over lead
1980 extending through Fig. 20, the left-hand
outer break contacts of relay 1947, contacts of
key 1944, lead 2403 which extends through Pigs.
20, 21, 22, 23 to Fig. 24, the right-hand inner
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operated contacts of relay mo over lead BI83
which extends through Figs. 33, 42 and 51 to
ground through the ‘Bfeak contacts of relay §i2g,

The operation of relay 8371 also completes a
circuit for the operation of relay 9318 from hat-
tery through the winding of relay 8318 to ground

5

through the upper operated contacts of relay -

93171. The operation of relay 9318 interrupts the
operating circuit of relay 2118. This relay, how-
ever, does not release because it is maintained
operated by current flowing in the above-traced
locking ecircuit. The operation of relay 9318,
however, interrupts the operating circuit of re-
lays 3918, 5718, 1018, 7618, 8218 and 8818, thus
preventing any of these relays from operating
during the time relay 9316 is operated. The op-
eration of relay 9316 completes a circuit for the
operation of relay 9325 from battery through the
winding of relay 9325, the uppermost operated
contact of relay 9316 to ground through right-
hand break contacts of relay 9321. Relay 8325,
however, is a slow operating relay and requires
appreciable time to operate. Relay 9325 is made
slow in operating to allow sufficient time for re-
lays 8218 and 8818 to release if they had bheen
operated at this time as will be explained here-
inafter.

The operation of relay 9325 completes a cir-
cuit for maintaining relay 9318 operated from
battery through the winding of relay 9316 to
ground through the outer operated contacts of
relay 9325. The operation of relay 9325 also com-

" pletes a circuit for the operation of the horizon-

tal magnet 2501 from battery through the wind-_
ing of magnet 2501 over lead 2502 which extends
through Figs. 24, 23, 22 to Fig. 21, through the
upper operated contacts of relay 2118 over lead
9371 which extends from Fig. 21 through Figs.
30, 39, 48, 57, 62 70, 76, 82, 88 to Fig. 93 to

ground through the operated contacts of relays 40

9316 and 9325.

The operation of magnet 2501 conditions the
cross-bar switch so that when one of the vertical
or holding magnets is aperated, as will be ex-
plained hereinafter, one set of contacts on the
horizontal row shown in Fig. 25 will be oper-
ated in response to the operation of one of the
holding magnets. The detailed operation and
structure of cross-bar switches of this kind is
described more fully in the above-identified pat-
ent granted to Reynolds.
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The operation of magnet 2500 in addition to -

conditioning the cross-bar switch also com-
pletes a circuit for the operation of relay 9324
from ground through the operated contacts of
magnet 2501, lead 9313 which extends from Fig.
25 through Figs. 34, 43, 52, 61, 66, 74, 80, 86, 92,
91, 90, 89, 88 to Fig. 93 and thence through the
winding of relay 9324 to battery. Relay 9324 in
opergting completes a circuit for maintaining re-
lay 9316 operated. Relay 9324 in operating also
completes a circuit for the operation of relay
5012 from ground through the left-hand operated
contacts of relay 9324 over lead 9372 which ex-
tends from Fig. 93 through Figs. 88, 82, 76, 70, 62,
57, 48, 39, 30 to Fig. 21, through the lower op-
erated contacts of relay 2118, over lead 2135
which extends through Figs. 22, 23, 24 through
the right-hand outer operated contacts of relay
2430, over lead 2404 extending through Figs. 33,
43, and 51 to Fig. 50 and thence through the up-
per break contacts of key 5021 and lower break
contacts of relay 5001 to battery through the
winding of relay 5012. The operation of relay
5012 completes a circuit for maintaining itself
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operated from battery through its winding and
upper operated contacts, the upper break- con-
tacts of key 502i, over lead 2404 to ground
through the operated contacts of relay 9324, over
the above-traced circuit path. The operation
of relay 8012 completes g circuit for the opera-
tion of the holding magnet 924f from ground
through the lower operated contacts of relay 5612
over lead 8242 extending through Figs. 51, 52,
61, 66, 74, 80, 86 and 92 to battery from winding .
of the holding magnet 9241,

The operation of the vertical or hold ma.gnet

9241 in cooperation with the previous operation - N

of the horizontal or selector magnet 2601 of the
cross-bar switch causes contacts 2546, 2547, 2548,
2549 to operate and connect leads 9246, 9247, 9248
and 9249 to leads 2146, 2147, 2148 and 2149, re-
spectively, which leads extend from - Fig. 25
through Figs. 24, 23, 22 to Fig. 21. The opera-
tion of contacts 2548 completes a circuit for the
operation of relay 5001 from ground through the
upper outer break contacts of relay 2116, lead
2148 extending through Figs. 22, 23, 24, the op-
erated contacts 2548, lead 9248 which extends
through Figs. 34, 43, 52, 61, 66, 74, 80, 86 and 92,
the inner operated contacts of the hold magnet
9241, lead 9243 which extends from Fig. 92
through Figs. 86, 80, 74, 66, 61, 52 and 51 to bat-
tery through the winding of relay 560f. The op-
eration of relay 500! completes a circuit for
maintaining itself operated from battery through
its winding and lower inner operated contacts
over lead 9248 which extends from Fig. 50 through
Figs. 51, 52, 43, 34 and 25, operated contacts
2548, lead 2148 extending through Figs. 24, 23, 22
and 21 to ground through the upper break con-
tacts of retay 2116.

The operation of relay 5001 completes a circuit
for holding magnet 924f operated from ground
through the upper inner operated contact of re-
lay 5001, over lead 9242 which extends through
Figs. 51, 52, 61, 66, 74, 80, 86 and 92 to baftery
through the winding of magnet 9241. The op-
eration of relay 500f also completes a circuit
for the operation of relay 21{§ from battery
through the winding of relay 2115 over lead 2147 -
extending from Fig. 21 through Figs. 22, 23, 24
and 25 through contacts 2541, over lead 9247 ex-
tending from Fig. 25 through Figs. 34, 43, 52 and
51 to Fig. 50 and thence through the lower op-
erated contact and third armature from the bot-
tom of relay 5001 to ground.

The operation of relay 5001 completes a cir-
cuit for the operation of relay 5011 from battery
through the upper winding of relay 5011, lower
break contacts of relay 5002 to ground through
the lower operated contacts of relay 5001,

The operation of relay 5001 also interrupts the
holding circuit for relay 5020 from the poten-
tiometer comprising resistances 5021, winding of
relay 5020 to ground through the upper break
contacts of relay 5001. This prepares relay 5020
for repeating the signals received by it over lead
9249 to the typing reperforator selector magnet
4928,

The operation of relay 2115, as described above,
interrupts the locking circuit of relay 2430, thus
permitting this relay to release. The operation of
relay 2115 interrupts the circuit through the con-
tacts of relay 2113 and contacts of relays shown
in Fig. 22, thus preventing the operation of any
of the relays shown in Fig. 24 and also relay
2410. The release of relay 2430 interrupts the
locking circuits of relays 2118, 50f2, 9323 and
9317, thus permitting all of these relays to re-
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lease. The release of relay 8812, together with
the previous operation of relay 5801, transfers
lead 2404 from the winding of relay 8012 to lead
9252 for the operating of the holding magnet 9251
should another call be directed to this same line
while the first message is being transmitted to it
as will be described hereinafter,

The release of relay 2118 interrupts the oper-
ating circuit of the cross-bar horizontal select-
ing "magnet 2501 over lead 2502 and thus permits
this magnet to release. Contacts 2549, 2548, 2546,
2541, however, do not release at this tlme be-
cause they are held operated by the operation of
the holding magnet 824f.  The manner in which
these contacts are maintained operated at this
time is fully described in the above-identified pat-
ent to Reynolds. The release of magnet 2501 in-
terrupts the operating circuit of relay 9324 and
permits this relay to release.

The release of relays 2118, 8328 and 8324 re-
establishes a circuit through relay 8321 from
ground through the left-hand break contacts of
relay 9324, winding of relay 9321, the right-hand
winding of relay 9323, break contacts of relay
9323, lead 9361 which extends through Figs. 88
and 82, lower break contacts of relay 7618, lead
9362, lower break contacts of relay 10{8, lead
8363 which extends through Fig. 62, lower break
contacts of relay 65718, lead 9384 which extends
through Fig. 48, lower break contacts of relay
3918, lead 9365 which extends through Fig. 30,
lower break contacts of relay 2118, lead 9368
which extends through Figs. 30, 39, 48, 57, 62, 70
and 76, lower break contacts of relay 8218, lead
8387, lower break contacts and then the upper
break contacts of relay 8818, lead 9381 and the
upper break contacts of relay 8218, lead 9356
which extends through Figs. 76, 70, 62, 57, 48, 39
and 30, the upper break contacts of relay 2118,
lead 9355 which extends through Fig. 30, the
upper bresk contacts of relay 3818, lead 9354
which extends through Fig. 48, the upper break
contact of relay 5718, lead 9353 which extends
through Fig. 62, the upper break contacts of re-
lay 7018, lead 9382, the upper break contacts of
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relay 1618, lead 938 which extends through Pigs. .

82 and 88 to battery through the left-hand
winding of relay 9323. Current flowing in this
circuit through the right-hand and left-hand
winding of relay 8323 produces opposite effects
upon this relay so that they neutralize each other
and cause the relay to release and remain non-
operated. Current flowing in this circuit, how-
ever, causes relay 8321 to operate and charge the
right-hand terminal of condenser 9326 to a posi-
tive value, thus maintaining relay 9320 oper-
ated. During the normal operation of the cir-
cuits, relay 9321 reoperates hefore the right-hand
terminal of condenser 9326 has become sufficient-
ly discharged to cause relay 9328 to release. Thus
relay 9320 will remain operated and prevent the
trouble Jamp 838 from lighting.

The operation of relay 9321 at this time inter-
rupts the operating circuit of relay, §325. Re-
lay 9328 then releases and interrupts the hold-
ing circuit of relay 93i6. The release of relay
9316 partially prepares operating circuits for re-
lays 3918, B7(8, 7018, 7618, 8218 and 8818 if
messages are waiting for transmission by the
other circuits at the central switching station
as will be described hereinafter.

With the release of relay 3318, the equipment
shown in PFig. 93 is released and restored to its
normal condition and is available for use in
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establishing another connection through the sys-
tem. The use of this equipment for establish-
ing another connection, however, does not inter-
fere with the established connection because, as
pointed out above, the contacts 2646, 2547 2548
and 2549 remain opera.ted during. the transmis-
sion of this message.

The operation of relay 2118 also completes a
circuit for the operation of relay 2112 from bat-

tery through the winding of the relay 2112 to’

ground through the lower operated contacts of
relay 2116.

The release of relay 2118, as descrlbed above,

interrupts the operating circuit of relay 211,
Relay 21117, however, is a slow release relay and
does not immediately release. Relay 21171 is
made slow in releasing to provide sufficient time
for various circuits and relays described above
to operate and release. . At the end of the release
time of relay 2411, this relay will release and
establish a circuit through the start magnet 2008
of the transmitter shown in PFig. 20. The oper-
ating circuit for the start magnet 2008 may be
traced from battery through the winding of mag-
net 2008, the left-hand inner break contacts of
relay 1947, the left-hand inner operated contacts
of relay 1932 the right~-hand break contacts of
relay 1833, lead 1857 which extends through

Fig. 20, the lower break contacts of relays 211§

and 2117, inner operated contacts of relay 2118,
the upper break contacts of relay 2120, the right-
hand contact and armature of relay 2128 to
ground through the lower operated contact of
relay 2118,

It should also be noted that the release of re-
lay 2430, as described ahove, interrupts the cir-
cuit through magnet 2016 and thus permits this
magnet to release its armature 2019. Conse-
quently, when the transmitter shown in Fig. 20
is again released for transmission, tape 2021
will be advanced through the transmitter in the
normal manner,

The operation of magnet 2008 will again at-
tract the stop latch 2007 and disengage it
from the stop cam 2006 and thus release the
transmitter shown in Fig. 20. The release of
the transmitter shown in Fig. 20 will cause the
sensing fingers 2028 to rise and cause the letter
A signal perforated in tape 2021 which is still
in the tape above these fingers to be again trans-
mitted. The transmission circuit may now be
traced from battery or ground connected to the

- . contacts | through 8§, inclusive, of the transmit-
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ter shown in Fig. 20. Ground is connected to
the marking contacts and battery is connected
to the spacing contacts through the left-hand
inner operated contacts of relay 2({2. The ar-
matures of these contacts are connected to the
segments | through § of the transmitting. dis-~
tributor through the right-hand operated con-
tacts of relay 2112 and the operated contacts of
relay 2130. The transmission circuit may be
traced from transmitting distributor over.lead
2149 which extends through Figs. 24, 22, 23 and
24, contacts 2549, lead. 9249, which extends
through Pigs. 34, 43, 52 and 51 to relay 5020 and
cause this relay to repeat the signals to the selec-
tor magnet 4928 of the printing reperforator 4902.
The selector magnet 4828 will cause the received
signals to actuate the typing reperforator 4802
and cause it to print the message upon the tape

. 49271 as well as perforate this tape in a.ccordance

with the message signals.

~



»

@

2,381,871

The messagé stored in the tape 2021 is then
transmr ‘tted over lead 2149 to the printing reper-
forator 4902 so long as a supply of perforated tape

© 2021 is available so that contacts 2023 remain

closed. During this transmission, the magnet
2016 will not be operated and, consequently, the
tape will advance through the transmitter in
normal manner.

During the transmission, relays 2i25, 2126, 2127, .

2128 and 2129 all are connected through resist-
ances to leads | through 5 which are connected to
the contacts { through 5 of the transmitter. shown
in Fig. 20 and to the segments f through § of
the distributor. These relays are provided with a
biasing ecircuit which extends from ground

through the upper winding of relay 2128, the -

upper winding of relay 2113, lower winding of
relay 2125, lower winding of relay 2127, middle
winding of relay 2128 and upper winding of relay
2126 to battery. Current flowing through the
bias windings of these relays tends to move the
armatures of these relays to opposite position
from the position shown in the drawings. Thus,
biasing current tends to operate relays 2129, 2¢13,
2126 and 2128 to their left-hand position while it

'tends to operate relays 2125 and 2127 to their.

right-hand positions.

During the time the transmitter shown in Fig.
20 maintains contact 2015 closed, that is, the time
during which transmitter brush arm 2025 is at
or near the stop position, circuits will be closed
for maintaining relays 2129, 2125, 2126, 2127 and
2128 in the position shown in the drawings. This
circuit may be traced from ground through con-

tacts 2015, lead 2128, the upper break contacts
of relay 2121, the left-hand outer operated con-
tacts of relay 2112, through parallel circuits in-
cluding resistances and the center winding of re-
lay 2125, the upper winding of relay 2127, and
this parallel combination in series with the lower

- winding of relay 2129 to battery connected to

left-hand inner contact of relay 2112. Circuits
may also be traced from lead 2123 through the
upper break contacts of relay 212{ and the left-
hand outer operated contacts of relay 2412,
through the parallel combination of the center
winding of relay 2126 and the upper winding of
relay 2128 to battery connected to the left-hand
inner contact of relay 2112, Current flowing
through these windings of relays 2125, 2126, 2127,
2128 and 2129 produces an effect which is greater
than and opposite to the effect of the current
flowing through bias windings of these relays.
Consequently, these relays are maintained in the
position shown in the drawings at this time. An
additional circuit extends from ground through
the lower winding of relay 2128 through the right-
hand break contacts of relay 2124, Current flow-
ing in this circuit also tends to maintain relay
2128 in the position shown in the drawings. Dur-
ing the remainder of each revolution of the brush
arm 2025 when contacts 2015 are opened, battery
through -a relatively low resistance 2138 is con-
nected to winding terminals of these relays and
thus connects battery to both terminals of these
windings and reduces the current flowing through
them so that these windings are no longer effec-
tive due to current flowing in the above-traced
circuits to maintain relays in the position shown
in the drawings. Most of these relays are pro-
vided with additional windings which are con-
nected through resistance to certain of the leads
{ through 5 in such a way so that under most
conditions current will always flow through one
of the windings in addition to the biasing wind.
ing and produce an effect in opposition to the
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effect of the biasing winding which overcomes
the effect of the blasing winding and maintains
relays in the position shown in the drawings.
This always true except for one particular code
combination. Thus réelay 2625 is maintained in
the position shown in the drawings during the
closure of the contacts { through § of all of the
signal combinations except the flgures combi-
nation. Similarly, reigy 2(28% is maintained in
its right-hand position by the closure of con-
tacts { through 5 of the transmitter shown in
Fig. 20 for all.of the code combinations per-
forated in the tape 202! except a letters code
combination. Similarly, relay 2{27 is maintained
in the position shown except when the spacing
code combination is transmitted by the trans-
mitters shown in Fig. 20.- Relay 2128 is main-

" tained in the position shown except when the let-
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ter I combination is transmitted. The manner
in :which these relays are maintained in the
positions shown may be more fully illustrated and
understood by reference to relay 2125. Relay
2125 is arranged so that it 'will close its right-

'hand contact in response to a figure signal

but will remain in the left-hand position dur-
ing the transmission of all other code com-
binations by the transmitter distributor. shown
in PFig. 20. A circuit may be traced from ground
through lower winding of relay 2§26 and the
upper winding of relay 2125 through resistances
to each of the leads {, 2, 4 and 5. The circuit
may also be traced from battery connected to the
left-hand inner contact of relay 2112 through
the lower winding of relay 2128, the middle wind-
ing of relay 2128, through a resistance to lead
No. 3., Thus, when any of the leads {, 2,4 or §
have battery connected to them by the contacts
i, 2, 4 or 5 of the transmitter shown in Fig. 20,
sufficient current will flow through the upper
winding of relay 2125 to maintain this relay in
its right-hand position. Similarly, when ground
is connected to lead No. 3 by the No. 3 contact
of the transmitter shown in Fig. 20, sufficient
current will_flow through the center winding of
relay 2125 to maintain this relay in its left-hand
position, as shown in the drawings. However,
when ground is connected to all of the leads i, 2,
4 and 5, battery connected to the No. 3 lead by
the contacts { to § of the transmitter shown in
Fig. 20, no current will flow through either the
upper winding or the center winding of relay
2125. Consequently, current flowing through the
lower winding of this relay will cause its arma-
ture to move to its left-hand position. The only
time during which ground is connected to leads

"1, 2,4 and 5 and battery is connected to lead 3 is

during the time the tape controlled contacts are
closed for the transmission of a figure signal.
That is, during the time the tape controlled con-
tacts are closed for the transmission of a mark.-

‘ing impulse during the first and second impulse

intervals, a spacing impulse during the third in-
terval and marking current during the fourth
and fifth impulse intervals. . The windings of
the other relays are connected to the leads |, 2,
3, 4 and 5 through suitable resistances so that
these relays similarly respond only to one code
combination. It should be noted that the re-
sponse time is limited to the time during which
contacts | through 5 of the transmitter dis-
tributor are controlled by sensing fingers 2026 so
that these fingers may go through perforations
in tape 202f. When these fingers are not free
to go through the tape 2021, contacts 2015 will
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be closed and complete the circuits described
above for maintaining these relays in the posi-
tion shown in the drawings.

Relay 2129 is arranged to be operated to its
left-hand position in response to a spacing sig-
nal. That is, a signal in which positive battery
is connected to all of the segments of the trans-
mitter distributor { through §. The lower wind-
ing terminal of the lower winding of relay 2129
is connected to battery while the upper winding
terminal of this lower winding is connected
through the center winding of relay 2125 to lead
3 through the upper winding of relay 2127 to
leads 1, 2, 4 and 5. Thus during the time bat-
tery is connected to all of the leads | through §,
no current will flow through the lower winding
of relay 2129. Consequently, current flowing
through the upper winding of this relay will op-~
erate it to its left-hand position. During the
time ground is connected to any one or more of
the leads | through 5 for the -transmission of
all other code combinations, current will flow
through the lower winding of this relay and main-
tain it in the position shown. By appropriately
connecting these windings through suitable re-
sistances to the leads | through 5 the relay may
be made solely :csponsive to any one of the pos-
sible code combinations recorded in the tape.

Suitable resistance is connected hetween the
windings of these relays and the leads ! through
§ so that the circuits of these relay windings will
not interfere with the transmission of signals
by the transmitter and also so that the circuits
of these various relays will not interfere with
each other. '

When relay 2129 operates to its left-hand posi-
tion in response to a blank or a spacing code
combination, it interrupts the circuit through re-
lay 2130 whereupon relay 2130 releases and con-
nects ground to segments 2 through 5. This
causes the transmitter to transmit a letter V in-
stead of a blank signal. This is desirable be-
cause the switching circuits in the outlying sta-
tions respond to a blank signal and cause the

switching circuit theréat to function. It is un- -

desirable to so cause them to function during the
transmission of a message in response to a blank
signal transmitted from any source other than
the automatic start circuit shown in Fig. 10, as
described above. Consequently, every time an at-
tempt is made to transmit a blank signal from
a transmitter, such as shown in Fig. 20, to the
printing reperforator 4902 it is changed to the
letter V signal which signal is then transmitted
to the printing reperforator in place of the blank
signal. :

As described above, a figure signal followed by
an H signal is perforated in the tape 2021 fol-
lowing the message. When the figure signal is
transmitted, relay 2125 will operate to its right-
hand position where it completes an obvious cir-
cuit for operating relay 2124, Relay 2124, in
operating, completes a circuit for maintaining it-
self operated from battery through its winding
and operated left-hand contacts to ground
through armatures and contacts of relays 2126
and 2121, If either a letters signal or a spacing
signal is then received, relay 2124 will be re-
leased. If, however, an H signal followed the fig-
ure signal, without an intervening letters or spac-
ing signal, relay 2128 will be operated. ‘The
operation of relay 2124 interrupts the circuit
through the lower winding of relay 2128, thus
permitting this relay to respond to the currents
flowing through its other windings, The other
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windings of this relay as well as its lower wind-
ing are connected to leads f through § so that
no current will flow through its upper or its
lower winding during the time the tape controlied
contacts are closed for the transmission of an H
signal. Consequently, biasing current flowing
through its middle winding causes the armature
of this relay to operate to its left-hand posi-
tion. In operating to the left-hand position, the
armature of relay 2128 interrupts the cireuit
through the start magnet 2008 and allows this
magnet to release and stop the transmitter shown
in Fig. 20 at the end of the revolution then in
progress of the brush arm 2125 during which the
H signal is transmitted to the printing reper-
forator 4902.

The operation of relay 2428 to its left-hand po-
sition completes a circuit for the operation of
relay 2120 from battery through the winding of
relay 2120, left-hand contact and armature of
relay 2{28 to ground through lower operated
contacts of relay 2115. The operation of relay
2120 completes a circuit for maintaining itself
operated from battery through the winding and
upper inner operated contacts of relay 2120 to
ground through the lower operated contacts of
relay 2115. The operation of relay 2120 com-
pletes a circuit for the operation of relay 2416
when contacts 2015 close from ground through
contacts 2815, over lead 223, through the lower
operated contacts of relay 2120 to battery

* through the winding of relay 2116. Relay 2116,
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in operating, completes g circuit for maintain-
ing itself operated from battery through its
winding and lower operated contacts over lead
2146 which extends through Figs. 22, 23, 24 and
25, contacts 2546, lead 9246 which extends
through Figs. 34, 43, 52, 61, 66, 74, 80, 86 and 92
to ground. The operation of relay 2116 inter-
rupts the operating and locking circuits of re-
lay 5601 and thus permits this relay to release.
The release of relay 5001 interrupts the circuit
of the hold magnet 924f and thus permits this
magnet to release. The release of magnet 9241
causes contacts 2546, 2547, 2548 and 2549 to open.
Opening of contacts 2546 interrupts the locking
circuit of relay 2118 and permits this relay to re-
lease. The release of relay 5001 also interrupts
the operating circuit of relay 2115 and permits
this relay to release, thus restoring the circuits
shown in Figs. 21, 22, 23, 24 and 25 to their
original condition after which they will function
to automatically advance letter signals and the
other signals referred to above through the trans-
mitter 20,

Transmission of a message to the outlying station

As described above, the message, including the
directing signal which in this case is the letter
A, is transmitted to the selector magnet 4928.
The selector then causes the printing reperfor-
ator mechanism #4916 to perforate the message in
tape 4921 and to print the message upon this
tape. Upon the reception of the first code com-
bination which will be the letter A, the printing
reporforator will cause the universal contacts 4926
to close. The manner in which the selector mag-
net causes contacts 4926 to close is the same as
described above with reference to the universal
contacts of the printing reperforator 318. The
printing reperforator mechanism 4916 is in ail
respects similar to the printing reperforator 318
and the one illustrated in Figs. 94, 95 and 96 ex-
cept that only certain of the contacts are em-
ployed in the circuit arrangement shown in Fig.
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12, The printing reperforator mechanism 4902
or 4816 may be provided with the same contacts
as the printing reperforator 348 if it is desired to
arrange these machines so that they may be inter-
changeable. However, it is not necessary that the
reperforators shown in Fig. 49 be provided with all
the contacts with which the reperforator 3i8 is
provided.

The closure of unive:sal contacts 4926 completes
a circuit for the operation of relay 5002 from bat-
tery through the winding of relay 5002 to ground
through the operated contacts 4926 and the un-
operated contacts 4925 and 4924. Relay 5002, in
operating, completes a circuit.for maintaining it-
self operated from battery through its winding
and the break contacts of relay 5003 to ground
through the lower inner operated contacts of re-
lay 5002. The operation of relay 5002 interrupts
both the operating and locking circuits of relay
5011, thus causing this relay to release and pre-
vent its operation after it had been previously
operated. The operation of relay 5002 also in-
terrupts the operating circuit of relay 5004, thus
preventing the operation of this relay as long as
relay 5002 remains operated.

The perforation of tape 4921 by the printing
reperforator 4902 produces an additional supply
of perforated tape 4927 which permits contacts
4913 to close. The closure of contacts 4943 com-
pletes a circuit for the operation of relay 5019
from battery through the winding of relay 5018 to
ground through switch 4914 and closed contacts
4913. -

It is to be understood that the circuit shown in
Figs. 48, 49 and 50 have been previously condi-
tioned due to the application of power system and
are initially in the same condition as described
above with reference to Figs. 11, 12 and 13.

The operation of relay 5019 at this time com-
pletes a circuit for the operation of the start
magnet 49171 from battery through the winding of
magnet 4917, the inner operated contacts of relay
5019, the outer left-hand break contacts of relays
5018 and 5016, the center left-hand break con-
tacts of relay 5017, lead 4812 which extends
through Fig. 49 to ground through the right-hand
outer operated contact of relay 4807 and the left-
hand outer operated contact of relay 4808." It
will be recalled that relays 4807 and 4808 have
been previously operated and locked operated dur-
ing the advance of letters signals through the
transmiver 5000, Normally, with the tape taut
and no messages being transmitted through the
system, letters signals will be perforated in the
tape 4927 between the transmitter 4901 and the
printing reperforator 4902. When the sensing
fingers controlling contacts { through 5 of trans-
mitter 4961 go through the perforations in the
tape 4921, they will cause all of the contacts
through 5 to be operated. The operation of these
contacts causes relay 4804 to operate and close
the circuit for maintaining relay 4808 operated:

The manner in which relay 4804 responds to
the letters signals perforated in tape 4927 is the
same as the manner in which relay 2126 responds
to letters signals perforated in tape 2021, as de-
scribed above. )

The start magnet circuit 4817, in operating,
causes the tape transmitter to advance the tape
4921 through it and these circuits are maintained
operated until the letter A signal, in this particu-
lar case, or some other signal in the general case,
arrives over the sensing fingers of the transmitter
4904. When this occurs, relay 4804 will not op-
erate. Consequently, when cam #4309 interrupts
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contacts 4910, the locking circuit of relay 4808 is
interrupted and this relay releases. ‘The release
of relay 4808 completes a circuit for the opera-
tion of magnet 4903 from ground through the
right-hand inner operated contacts of relay 4807,
the center left-hand break contacts of relay 4808
to battery through the winding of magnet 4903.
The operation of magnet 4903 prevents the ad-
vance of tape 4927 at the completion of the revo-
lution of the transmitter 4881 then in progress.
during which the sensing fingers controlling con-
tacts | through 5 sense the perforations repre-
senting the A code combination. 'The manner in
which magnet 4303 prevents the advance of the
tape 8927 is the same as the manner in which the
operation of magnet 2046 prevents the advance
of tape 202(, as described above. The release of
relay 4808 also interrupts the circuit of the start
magnet 4947 and thus stops the operation of the
transmitter 490¢ at the completion of this revolu-
tion. At this time, the A code combination is still
above the sensing fingers which control the con-
tacts § throughb.

The release of relay 4808 completes a circuit
for the operation of relay 5004 from battery
through the winding of relay 5014, through the
upper break contacts of relay 5015, the center
operated contacts of relay 8619, the right-hand
outer break contacts of relay 4888, the lower
break contacts of key 4915 over lead 4930 which
extends through Figs. 49 and 50, the lower inner
break contacts of relay 5403 to ground through
the lower break contacts of relay 5i00. The
operation of relay 6014 completes a circuit for
operating relay 50f5 from battery through the
winding of relay 58i5 to ground through the
lower operated contact of relay 5014,

The operation of relay 50(8 first completes a
circuit for maintaining relay 50(4. operated from
battery through the winding and the upper oper-
ated contacts of relay 504, the upper operated
contacts of relay 505, to ground through the
Jower break contacts of relay 510f. A short in-
terval of time later, relay 5016 interrupts the
operating circuit of relay 5814. However, relay
5014 does not release because it is maintained
operated in the holding circuit above described.
The operation of relay 5815 alsc completes a cir-
cuit for the operation of relay 5064 from bat-
tery through the winding of relay 5064, the lower
outer operated contacts of relay 581§, to ground
through the lower break contacts of relay 5065.
The operation of relay 5064 completes a circuit
for the operation of relay 587 from battery
through the winding of relay 501{7, the inner

‘break contacts of relay 5816, the lower inner

operated contacts of relay 5014 to ground through
the operated contacts of relay 5064.

The operation of relay 5817 completes & cir-
cuit for maintaining itself operated from bat-
tery through its winding and the right-hand
break contacts of relay 5016 to ground through
the second operated contacts from the right of
relay 5011. The operation of relay 5017 removes
the shunt from around the contacts of relay 4801
through its outer right-hand contacts. The oper-
ation of relay 5011 completes & circuit for the
operation of relay 5103 from battery through the
winding of relay 5103 to ground through the third
set of operated contacts from the right of relay
§5047. The operation of relay §017 also com-
pletes a circuit for the operation of relay 11 1]
from ground through the right-hand inner oper-
ated contacts of relay 5011 to battery through



36
the winding of relay 5181. The operation of re-
lay 5101 completes an obvious cireuit for the op-
eration of relay 5102,
" 6101 completes a ‘circuit for lighting lamp 4649
from ground through the upper operated contacts
of relay B10f over lead 5i04 which extends
through Figs. 50, 49, 48, 47 and 46 to battery
through lamp 4640. The lighting of lamp 4640
indicates to the operator at the central switching
station that the outgoing line circuit is busy.
The operation of relay 5017 also extends the
circuit of the cam controlled contacts 4310 from
ground through contacts 4910, the right-hand
break contacts of relay 5018, the left~hand inner
break- contacts of relay 5016 and the left-hand

The operation of relay’
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inner operated contacts of relay 5017 over lead -

§023 which extends through Figs. 49 and 48 to

a resistance network including the windings of

relays 4802, 4803, 4804 and 4805. Current flow-
ing in this circuit maintains the armatures of
these relays in the position shown during the
time relay 8017 is operated and contacts 4916
closed and thus prevents false operation of these
relays during the time the sensing fingers of the
transmitter are withdrawn from the tape.

The operation of relay 5017 also interrupts the

locking circuit of relay 4807 and thus permits this
relay to release. The release of relay 4807 in-
terrupts the circuit of magnet 4963. Conse-
quently, when the transmitter 4901 is again
started into operation, the tape 4927 will be ad-
vanced through the transmitter in the norma
manner. -

The operation of relay 5017 also completes a
circuit for the operation of the start magnet 49417
from battery through the winding of magnet
4911, the inner operated contacts of relay 5019,
the left-hand outer break contacts of relays 5648
and 5016, the center left-hand operated contacts
of relay 5017, the upper break contacts of relay
5110, over lead 5105 which extends through Figs.
50, 49 and 48 to ground through the right-hand
contact and armature of relay 4802. The oper-
ation of the start magnet 4917 causes the tape
control transmitter 4904 to start into operation
and to transmit the message beginning with the
letter A signal to relay 4801. Relay 4801 repeats
the message over the receiving channel of the full
duplex line 202.

The line relays 4522, 4512 and 4422 respond to
all the message signals including the letter A
signal and then repeat them to the associated
selector magnets. The selector magnet at sta-
tion 211, shown in Fig. 45, causes the selector
to condition the repeating relay 4590 to repeat
the signals received from the transmitter 4901
to the receiving equipment at station 2iT in a
manner which will be more fully described here-
inafter with reference to other stations. It is to
be understood that the equipment located at
station 217 is the same as the equipment located
at station 211 and shown in Figs. 8 and 18. It
has been considered unnecessary.to show all of
the circuits for each of the stations, it being
understood that the equipment at many of the

stations is exact duplicates of the equipment at.

the other stations which have been shown in full
and described in detail hereinafter.

The letter signal transmitted following the A
code combination allows sufficient time for vari-
ous circuits to operate at the outlying station
and insures that the circuits will be fully estab-
lished at the receiving device when the first code
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combination of the message arrives at the outly-
ing point.

. Thereafter a message is transmitted from the
transmitter 4981 to the outlying station over the
receiving channel. Normally¥, by the time the
tape 4927 has become taut, the entire message
including the end of the message signals, figures
and H signal will have been recorded by the print-
ing reperforator 4802. If the figures and H signal
have not been received and recorded by the print-
ing reperforator 4902 when tape 4921 becomes
taut, contacts 4813 will open and interrupt the
circuit of relay 5819. Relay 5019 will release and
interrupt the circuit of start magnet which in
turn causes transmitter 4801 to stop the further
transmission of the message recorded in tape
4921. Nothing further happens until these or

. other signals are received and recorded by the
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reperforator, When a figures signal followed by
an H signal is received, contacts 4923 are oper-
ated and remain operated in response to the fig-
ures signal until a letters or a spacing signal is re-
celved. When the H code combination is re-
ceived, contacts 4925 momentaril- close and com-
plete a circuit for the operation of relay 50038 from
battery through the winding of relay 5002 to
grgund through the operated contacts 4924 and
4923, ‘

The operation of relay 5003 completes a cir-

.cuit for maintaining itself operated from bat-

tery through its winding and operated contacts
to ground through the lower inner operated con-
tacts of relay §002. The operatior. of relay 5003
interrupts the locking circuit of relay 5802 and
permits this relay to release. The release of re-
lay 5002 interrupts the locking circuit of relay
5003 and permits this relay to rele:se. Normal-
ly, this action will take Place some time before
the tape 4927 becomes taut and opens- contacts
4913, If it should happen to take place after
the tape becomes taut, the circuits will operate in
exactly the same manner as described herein-
after, when the tape becomes taut af ter the fig-
ures and an H signal has been rece ‘ved by the
printing reperforator #9802, because vhe circuits
wait until both conditions oceur and it is imma-
terial which éceurs first,

Assuming that no other message ha: been re-
ceived by the printing reperforator 480% and that
a figures and H signal have been received by this
printing reperforator and relays 5002 and 5053
released. Then as the transmitter 490! ap-
proaches the end of the message, the tape 4921
will become taut and cause contacts 4913 to open
and interrupt the circuit of relay 5019. The re-
lease of relay 5019 at this time completes a circuit
for the operation of relay 5004 and magnet 4929,
These circuits may be traced from battery through
the winding of relay 5004 and from battery
through the winding of magnet 4929 in parallel,
through the center lower break contacts of relay

‘5002, the outer break contacts of relay 5019 to

ground through the upper break contacts of relay
50f1. The operation of magnet 4929 causes the
printing reperforator 4802 to automatically per-
forate letters signals in the tape 4927 and thus
permits contacts 4913 to reclose and reoperate
relay 5019. The operation of relay 5019 again
completes a.circuit for the operation of the start
magnet 4317 which operates and causes the trans-
mitter 4901 to resume the transmission of the
message to the outlying station.

The operation of relay 5004 completes a circuit
for maintaining itself and magnet 4929 operated
from battery through the winding of relay 5004
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in parallel with the circuit from battery through
the winding of magnet 4929, the upper inner oper-
ated contacts of relay 5004 to ground through the
upper break contact of relay 501.1. The operation
of relay 5004 also completes a circuit for the op-
eration of relay 4808 from ground through the
center set of upper operated contacts of relay
5004, over lead 4809 which extends through Fig.
49 to Fig. 48 through the left-hand break con-
tacts of relay 4807 to battery through the right-
hand winding of relay 4808. The operation of
relay 4808 at this time completes a circuit for
maintaining itself operated from battery through
its right-hand winding, the left-hand break con-
tacts of relay 4807 to ground through the right-
hand center operated contacts of relay 4808.

The operation of relay 5004 completes a cirsuit
for lighting the filament of vacuum tube 5005,
removes a short circuit from the condenser 5006
and connects the left-hand terminal of this con-
denser to positive battery through the high resist-
ance 5008. Approximately thirteen seconds later,
the potential upon the left-hand terminal con-
denser 5006 and grid of tube 5005 will be such that
tube 5005 .will cause sufficient current to flow
through it to operate relay 5010. The operation
of relay 5010 connects the lower winding of relay
50t{ to lead 1312 to which interrupted ground is
connected by relay 9310, as described above.
When ground is connected to this lead, a circuit
will be completed for the operation of relay 5011.
Relay 5011 in operating interrupts the operating
and locking circuits of relay 5004 and magnet
4929. . The release of magnet 4929 stops the auto-
matic perforation of letters signals in the tape
4921 and the release of relay 5804 interrupts the
filament circuit of tube 5005 and discharges con-
denser 5006. The interruption of the filament cir-
cuit of tube 5006 causes relay 5010 to release and
thus restore the circuits of tube 5005 to their
normal condition.

The operation of relay 5011 completes a circuit
for maintaining itself operated from battery
through its upper winding and upper inner op-
erated contacts to ground through the upper
break contacts of relay 5002. '

During the time interval during which magnet
4929 was operated, sufficient tape 4927 will be
perforated with letters signals to insure that the
end of the message including the figures signal
followed by the H signal will pass the sensing
fingers of the tape control transmitter 4901.

When the figures signal arrives at the control
point over the sensing fingers, it will be trans-
mitted over the receiving channel to the distant
station. During the transmission of this code
combination, the figures relay #4805 is operated
to its left~-hand position where it completes an
obvious circuit for the operation of relay 4806.
The operation of relay 4806 completes a circuit
for maintaining itself operated from battery
through its winding and right-hand operated
contacts to ground through the unoperated con-
tacts of relays 4803 and 4804.

The operation of relay 4806 removes battery
from the right-hand winding terminal of the
center winding of relay 4802 and thus permits
this relay to be operated to its left-hand position
in response to an H signal. It should be noted
that if a letters signal or a spacing signal follows
the figures signal before an H signal, the locking
circuit of relay 4896 will be interrupted and per-
mit this relay to release and reestablish the cir-
cuit through the center winding of relay 4802.
This circuit prevents relay 4802 from responding
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to a subsequent H signal should one be received.
However, at the end of a message, the H signal
will be received immediately following the figures
signal so relay 4806 will remain operated and
relay 4802 operated to its left-hand position dur-
ing the transmission of this H signal to the out-

lying station.

The operation of relay 4802 interrupts the op-

“erating circuit of the start magnet 4917 and thus

permits this magnet to release and stop the op-
eration of the transmitter 4901 at the end of the
transmission of the H code combination. The
operation of relay 4802 completes a circuit from
ground through its armature and left-hand con-
tacts over lead 4815 which extends through Figs.
49 and 50 to battery through the winding of relay
50i8. Relay 5018 is operated by current flowing
in this circuit and completes a circuit for main-
taining itself operated from battery through its
winding and left-hand operated contacts to
ground through the outer left-hand operated
contacts of relay 5017,

The operation of relay 5018 extends the circuit
from contacts 4910 to the winding of relay 5016.
Then near the end of the transmission of the
H signal cam 4909 will cause contacts 4910 to
close and complete the circuit for the operation
of relay 5016. Relay 5016, in operating, com-
pletes a circuit for maintaining itself operated
from battery through its winding and right-hand
inner operated contacts to ground through the
operated contacts of relay 5011. Relay 5016, in
operating, interrupts the locking circuit of relay
5017 and permits this relay to release. The re-

5 lease of relay 5017 then short-circuits the con-

tacts of relay 4801 and interrupts the operating
circuit of relay 95101 permitting this relay to re-
lease and in turn release relay 5102. The release
of relay 5017 also interrupts the operating circuit
of relay 5103, but relay 5103 does not release at
this time because it is locked operated in a cir-
cuit extending from battery through its winding
and upper operated contacts to ground through
the center right-hand break contacts of relay
5067. -

The release of relay 5017 also interrupts the
locking circuits of relays 5018 and 5016, thus per-
mitting these relays to release. The release of
relays 5016, 5017 and 5018 completes the circuit
for the operation of relay 4807 from battery
through the winding of relay 4807, the upper
contacts of key 4915, the left-hand inner break
contacts of relay 4801, the left-hand inner oper-
ated contacts of relay 4808, lead 4810 which ex-
tends through Figs. 49 and 50 through the left-
hand .inner break contacts of relays 5017 and
5016, right-hand break contacts of relay 5018 to
ground through the closed contacts 4910. Relay
4807 operates and completes a circuit for main-
taining itself operated from battery through its
winding, the upper contacts of key 4915, the
right-hand operated contacts of relay 4807, over
lead 4811 which extends through Fig. 49 to ground
through the left-hand outer break contacts of.
relay 5017.

The operation of relay 4807 also interrupts its
operating circuit but only after an interval of
time after it completes this locking circuit, thus
insuring that the relay will fully operate and
remain operated under the control of relay 5011,
The operation of relay 4807 completes a circuit
for the operation of the start magnet 4917 from
ground through the outer left-hand operated con-
tacts of relay 4808, the outer right-hand operated
contacts of relay 4807, over lead 4812 which ex-
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tends through Pig. 49 through the center left-
hand break contacts of relay 8017, the left-hand
outer break contacts of relays 5016 and 5018, the
inner operated contacts of relay 5019 to battery
through the winding of start magnet 4817. The
operation of magnet 4917 at this time causes the
operation of the tape control transmitter 4981
and since letters signals are perforated in the
tape after the H signal by the automatic oper-
ation of the printing reperforator 48062 in re-
sponse to the operation of the magnet 4929, as
described above, relay 4804 will operate in re-
sponse to each of the letters signals perforated
in tape 4927 and maintain relay 4808 operated
as described above and cause the transmitter
4301 to automatically advance tape 4927 through
this transmitter until it becomes taut and causes
contacts #4813 to open and interrupt the operat-
ing circuit of relay 5019 which in turn causes this
relay to release and interrupt the operating cir-

cuit of magnet 4917, thus stopping the operation:

of the transmitter 4901. :

When the figures signal followed by the H sig-
nal is transmitted over the receiving channel of
line 202, the selector magnets of the switch se-
lector of each of the outlying stations receives
these two signals and in response to them causes
the repeating relay which was repeating the sig-
nals to the local receiving apparatus at the se-
lecting station to be rendered non-responsive to
further signals transmitted over these channels,
These signals also condition the switching equip-
ment at each of these stations so that this equip-
ment will be responsive to the switching or di-
recting signal or code combination transmitted
over the line which will proceed the next mes-
sage. The operation of the circuits at the var-
jous outlying stations under these conditions will
be described more fully hereinafter,

Returning now to the second message recorded
in tape 2021, it will be recalled that following
the first message and the figures and H signals
& number of letters signals were transmitted from
the outlying subscriber and & number of them
recorded in tape 202! by the printing reperfora-
tor 318. Following these letters signals the letter
Q signal was received and recorded in tape 2021,

The transmitting distributor shown in Fig. 20
will cause the letters signals following the figures
and H signals to be automatically advanced
through this transmitter as described above.
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The circuits causing the operation of this trans- .

mitter under these conditions were fully described
above and need not be repeated here. Follow-
ing these letters signals the letter Q signal will
arrive over the sensing fingers 2026 and interrupt
the automatic operation of the transmitter shown
in Fig. 20. -

Assume that simultaneously with the arrival
of the Q signal over the sensing fingers 2026 g
Q signal also arrives over the sensing fingers 5626
due to the operation of some station connected
to the full duplex line 202, The operation of the
equipment associated with line 202 will be similar
to the operation of the equipment .associated
-with line 200 as described above. The operator
at the central switching station will operate ap-
propriate keys to cause the outlying transmitters
to be selectively started to transmit messages to
the central station in accordance with the mes-
sages perforated in tapes inserted in these trans-
mitters by the attendants at the outlying sta-
tions. .

Assume further that simultaneously with the
arrival of the Q signals over sensing fingers 2026
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and 8628 a letter Q signal also arrives over the
sensing fingers (not shown) which has been per-
forated in tape 1821 by an operator at ihe cen-
tral switching station. i

Assume further that these three Q@ signals
which arrive simultaneously over the sensing fin-
gers of the respective tape controlled transmitters
are each directing signals and each precede a dif-
ferent message intended for the station desig-
nated by the letter Q.

The letter Q signal comprises g marking first,
second and third impulse, a spacing impulse for
the fourth impulse and a marking impulse for the
fifth impulse. This signal is represented by per-
forations in tape 202! in the first, second, third
and fifth positions.” When this combination ar-
rives over the sensing fingers 2026 it will cause
contacts, I, 2, 8 and 5 to be operated to their
marking positions where circuits will be completed
for the operation of relays 2211, 2221, 2231, 2254,
2252, 2253, and 2254. These circuits will be com-
pleted during the rotation of the brush arm 2056
during which the sensing fingers 2026 will go
through these perforations. After contacts 2015
open, shortly after the beginning of this revolu-
tion, relays 2241 and 2242 will release and in-
terrupt the locking circuit for relay 2149, thus
permitting this relay to release. The release of
relay 2119 interrupts the circuit of the start mag-
net 2008 and permits this relay ‘o release and
stop the transmitter at the end ot the revolution
of this transmitter during which the sensing fin-
gers 2026 go through the perforations in the
tape representing the letter Q signal.

‘The release of relays 2241 and 2242 interrupts
the circuit through the lower winding of relay
2113 and permits this relay to operate to its right-
hand position where it completes a circuit from
ground through the bottom break contacts of re-
lay 2115 over lead 1956, which extends through
Fig. 20 to the contacts of key 1942, lead 2114,
which extends through Fig. 20, to the contacts of
relay 2113, the center left-hand break contacts of
relay 2112, through the operated contacts of re-
lays 2211, 2221, 2231, the break contacts of relay
2242 and operated contacts of relay 2254, over lead
Q, through keys 2356 and 2316 to battery through
the winding of relay 2420. Relay 2420 operates in
this circuit and completes a circuit for maintain
ing itself operated under control of ground con-
nected to the lower break contact of relay 21145
over lead 2114 described above. The operation
of relay 2420 also completes a circuit for the
operation of magnet 2016 from battery, through
the winding of magnet 2016, over lead 2401
which extends through Figs. 21, 22 and 23, to
ground through the center left-hand operated
contacts of relay 2420. The operation of mag-
net 2016 interposes its armature 2048 in the
path of extension 2128 of feed pawl 2018 and
disengages this pawl from the feed ratchet 2029,
thus preventing the advance of the tape 2021 as
the brush arm 2025 nears the end of the revo-
lution in progress during which the sensing fin-
gers 2026 went through the perforations in tape
Simulta-
neously with the operation of relay 2420, relays
6020 and 7920 are operated due to the simulta-
neous arrival of letter Q signals at the control
point in the transmitters shown in Figs. 56 and
75. The operation of the circuits of these trans-
mitters is similar to the operation of the circuit
as described above and need not be repeated in
detail.

The operation of relays 2420, 6020 and 7920



Fll

&

2,381,871

completes or partially completes circuits for the
operation of relay 8323. The circuit for the op-
eration of relay 9323 due to the operation of relay
1920 may be traced from battery through the
left-hand winding of relay 9323 over lead 9351,
which extends through Figs. 88 and 82, the upper
inner operated contacts of relay 7618, the upper
inner break contacts of relay 1616, over lead 7903,
which extends through Figs. 77 and 78, through
the right-hand inner operated contacts of relay
7920, over lead 3383, which extends through Figs.
79, 13, 65, 60, 51 and 42 to ground through the
break contacts of relay 3320. The path for the
operation of relay 9323 from the operated con-
tacts of relay 2420 is similar to the path traced
above for the first message for the operation of
this relay except that the ground is now supplied
through the break contacts of relay 3320 instead
of 5120. However, the operation of relay 7018
interrupts this circuit at its upper break contacts.

A similar path may be traced through the op-
erated contacts of relay 6020 for the operation of
relay 9323 except for the fact that the operation
of relay 7018 also interrupts this possible circuit
at its upper break contacts.

The operation of relay 9323 and the operation
of relay 7920 completes a circuit for the operation
of relay 9317 from battery, through the winding of
relay 9317, the operated contacts of relay 9323,
lead 9361 which extends through Figs. 88 and 82,
the lower operated contacts of relay 7618, lead
1635 which extends through Figs. 82 and 88, the
upper break contacts of relay 9316, lead 7634,
which extends through Figs. 88 and 82, the upper
break contacts of relay 1616, lead 7903 which ex-
tends through PFigs. 77 and 78, through the left-
hand inner operated contacts of relay 7929, over
lead 3383 which extends through Figs, 73, 65, 60,
51 and 42, to ground through the break contacts
of relay 3320.

The operation of relay 9317 completes a cir-
cuit for maintaining itself operated from battery
through its winding and lower operated contacts
to ground over lead-9361 as described above. Re-

lay 9317 in operating interrupts the circuit of

relay 9321 permitting this relay to release and
also completes a circuit for maintaining relay 7618
operated from battery through the winding of
relay 1618 and its lower operated inner contacts,
lead 936( which extends through Figs. 82 and 88,
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through the operated contacts of relay 9323, the

lower operated contacts of relay 9311, lead 935!
which extends through Figs. 88 and 82, the upper
operated contacts of relay 7648, the upper inner
break contacts of relay 7616, over lead 7903 which
extends through Figs. 77 and 78, the right hand

&
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inner operated contacts of relay 7920, over lead -

3383 which extends through Figs. 73, 65, 60, 51
and 42, to ground through the break contacts of
relay 3320.

Relay 9317 in operating completes an obvious
circuit for the operation of relay 9316. The oper-
ation of relay 9316, however, interrupts the op-
erating circuits of relay 2118 and 5718, thus caus-
ing these relays to release. Consequently, only
one of these relays, namely, 168, will remain
operated. It should be noted that the locking
circuit of these relays and the other relays ex-
tend through the back contacts of relay 7618.
Likewise, the locking circuit of relay 2118 ex-
tends through the back contacts of relay 5748.
The locking circuit extends through the contacts
of these relays which prevents double connections
by assigning a definite order in which transmitters
attempting to seize paths are enabled to seize
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and use the cross bar switch for establishing paths
for their respective next messages. This is true
regardless of whether the respective next mes-
sages of the transmitters are to be routed over
the cross bar switch to'the same or different out-
going lines. Thus, for example, the message from
the transmitter shown in Fig. 75 uses the cross
bar switch first under the assumed conditions. By
suitably arranging the circuits through the break
contacts of the various relays 2118, 39(8, 5718, -
1018, 1618, 8218 and 8818 any desired order of
using the cross bar switch may be assigned to the
various transmitters. As shown in the drawings,
these transmitters are assigned use of the cross
bar switch in the following order: 71618, 7018, 5748,
3918,2118,82(8, and 3818, .

The operation of relay 9316 completes a circuit
for the operation of relay 9325 from bhattery,
through the winding of relay 9325 and the upper
operated contacts of relay 9316 to ground through
the right-hand break contacts of relay 932f. Re-
lay 9325, however, does not immediately operate
because it is made slow in operating to allow suffi-
cient time for the other relay, 2118 and 5718, to
release. After a sufficiently long interval of time
to insure that these relays have fully released,
relay 9325 operates and in operating completes n
circuit for maintaining relay 9316 operated. The
operation of relay 9325 also completes a circuit
for the operation of a selecting magnet 8001 from
ground, through the inner operated contacts of
relay 9325, upper operated contacts of relay 9316,
over lead 9371 which extends through Figs. 88 and
82, the upper operated contacts of relay 7648, over
lead 8002 which extends through Figs. 77, 78 and
79, to battery through the winding of the selector
magnet 8001. The operation of the selector mag-
net 8001 completes a circuit from ground over lead
9373 which extends through Figs. 86, 92, 91, 90, 89
and 88, to battery through the winding of relay
8324.. Relay 9324 operates due to current flowing
in the above traced circuit, and completes a cir-
cuit for maintaining relay 9316 operated. Relay
9324 in operating completes a circuit for the opera-
tion of relay 3212 from ground, through the left-
hand operated contacts of relay 9324, lead 9372
which extends through Figs. 88 and 82, the lower
operated contacts of relay 1618, lead 7835 which
extends through Figs. 77.and 78, the outfer right-
hand operated contacts of relay 7920, lead 2405
which extends through Figs. 73, 65, 60, 51, 42, and
33, through the upper break contacts of key 3221,
the lower break contacts of relay 326!, to battery

- through the winding of relay 3212.

It should be noted that only one selector mag-
net 800! was operated at this time because only
relay 1648 is operated when relay 8325 operates,
the other relays 2118 and 57{8 having released
prior to the operation of relay 9325.

The operation of relay 3212 completes a cir-
cuit for the operation of the cross-bar vertical
magnet 9221 from ground, through the lower op-
erated contacts of relay 3212, over lead 9222
which extends from Fig. 32 through Figs. 33, 34,
43, 52, 61, 66, 14, 80, 86 and 92, to battery through
the winding of the hold magnet 9221, The op-
eration of the hold magnet 9221 causes the cross-
bar switch contacts 8046, 8047, 8048 and 8049 to
operate. The operation of the hold magnet 9221
also completes a circuit for the operation of re-
lay 3204 from battery, through the winding of
relay 3201, over lead 9223 which extends through
Figs. 33; 34, 43, 52, 61, 66, 74, 80, 86 and 92, the
inner operated contacts of magnet 9221, lead 9228
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‘which extends through Fig. 88, operated cross-
bar contacts 8028, lead 7848 which extends
through Figs. 79, 78 and 76, to ground through
the upper break contacts of relay 7616. Re-
lay 320¢ in operating completes a circuit for
maintaining itself operated from battery, through
its winding and lower inner operated .con-
tact, over lead 9228 which extends througsh
Figs. 33, 34, 43, 52, 61, 66, 74 and 80, the
operated cross-bar contacts 8028, over lead
7648 which extends from Fig. 80 through Figs.
79, 18, 77 and 76, to ground through the upper
break contacts of relay 1816. Relay 3201 in op-
erating also connects a holding ground to lead
9222 for maintaining the holding magnet 8221
operated.

The opetation of relay 320{ also completes a
circuit for the operation of relay 1615 from bat-
tery, through the winding of relay 1615, over lead
71647 which extends through Figs. 77, 78, 79 and
80, the operated cross-bar contacts 8027, lead
8221 which extends through Figs. 74, 66, 61, 52, 43,
34, 33 and 32, to ground through the operated
contacts of relay 3200, The operation of relay
1615 interrupts the operating and locking cir-
cuits of relay 1920, thus permitting this relay to
release. The release of relay 7920 interrupts the
locking circuit of relays, 322 and 71618 and per-
mits these relays to release. The release of re-
lays 7920 and 7618 interrupts the operating cir-
cuit of relay 9323 and operating locking circuits
of relay 9311, thus permitting these relays to re-
lease. The release of relay 1618 also interrupts
the circuit of the cross-bar horizontal magnet
8001 and permits this magnet to release. The re-
lease of the selector magnet 8001 interrupts the
circuit of relay 9324. .

The release of relays 9323 and 9324 reestab-
lishes a circuit through the winding of relay 9321,
thus permitting this relay to operate and charge
condenser 9326, thus preventing the alarm cir-
cuit from functioning. The circuit for the op-
eration of relay 932i at this time may be traced
from ground through the left-hand break con-
tacts of relay 9328, winding of relay 832f, the
right-hand winding and break contacts of relay
9323, lead 9361 which extends through Figs. 88
and 82, the lower break contacts of relay 7618,
lead 9362, the lower break contacts of relay 1018,
lead 9363 which extends through Fig. 62, the lower
break contacts of relay 5718, lead 9364 which ex-
tends through Fig. 48, the lower break contacts
of relay 3918, lead 9365 which extends through
Fig. 30, the lower break contacts of relay 2118,
lead 9366 which extends through Figs. 30, 39, 48,
57, 62, 70 and 76, the lower break contacts of
relay 8218, lead 9367, the lower break contacts
of relay 8818, the upper break contacts of relay
8818, lead 9351, the upper break contacts of re-
lay 8218, lead 9356 which extends through Figs.
76, 70, 62, 57, 48, 39, 30 and 21, the upper break
contacts of relay 2118, lead 9388 which extends
through Fig. 30, the upper break contacts of re-
lay 3918, lead 9354 which extends through Fig.
48, the upper break contacts of relay 57118, lead
9353 which extends through Fig. 62, the upper
break contacts of relay 1018, lead 9352, upper
break contacts of relay 1818, lead 9381 which ex-
tends through Figs. 82 and 88, to battery through
the left-hand winding of relay 98323. Thus the
continuity of this chain circuit through the break
contacts of all of these relays is checked, thus
insuring that all of these relays are released.
Upon the operation of relay 9321 the circuit of
relay 9325 is interrupted, thus permitting this
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relay to release. 'The release of relay 9325 at this
time interrupts the circuit of relay 9318 which
in turn releases.

The release of relay 9316 at this time reestab-
lishes the operating circuits for relays 2118 and
5718, -

The reoperation of relay 5718 again completes
a circuit for the operation of relay 8323 and in-
terrupts the operating circuit of relay 932{. The-
operation of relay 9323 completes a circuit for
operating relay 9317 and for maintaining relay
5118 operated. The operation of relay 93i7 also
completes a circuit for the operation of relay
9316. The operation of relay 9316 interrupts the
operating circuits of relays 2(18 and 5718." Relay
5718, however, is maintained operated in the cir-
cuit extending through the lower operated con-
tacts of relay 9317 as described above. The lock-
ing circuit of relay 2418, however, is interrupted
at the operated contacts of relay 57{8. Conse~
quently, this relay will again release. The op-
eration of relay 9316 completes a circuit for the
operation of relay 9325. Relay 9325, however, is
slow in operating, so it does not immediately op-
erate. After a short interval of time sufficiently
long to insure that relay 2118 will release, relay
9325 operates and completes a circuit for the
operation of the selector magnet 6101 from
ground, through the inner operated contacts of
relay 9325, the upper operated contacts of relay
9316, over lead 9371 which extends through Figs.
88, 82, 76, 70, 62 and 57, the operated contacts of
relay 5718, over lead 6102 which extends
through Figs. 58, 59 and 60, to battery through
the winding of magnet 6101, thus causing the se-
lector magnet to operate. It should be noted that
since only the one relay, 5118, is operated at this
time, only one of the selector magnets of the
cross-bar switch will be operated.

The operation of this magnet completes a cir-
cuit for the operation of relay 9324 from ground,
through the operated contacts of magnet 6104,
over lead 9313 which extends through Pigs. 61,
66, 74, 80, 86, 92, 91, 90, 89, 88 and 93, to battery
through the winding or relay 9324. Relay 9324
in operating now completes a circuit for the oper-
ation of magnet 9231 from ground, through the
left-hand operated contacts of relay 8324, over
lead 8372 which extends through Figs. 88, 82,
76, 70, 62 and 57, the lower operated contacts of
relay 5718, lead 6035 which extends through Figs.
58, 59 and 60, the outer right-hand operated
contacts of relay 6020, over lead 2405 which ex-
tends through Figs. 51, 42, and 33, the upper
break contacts of key 3221, the lower operated
contacts of relay 3201, the lower break contacts
of relay 3212, the upper break contacts of relay
3271, over lead 9232 which extends through Figs.
33, 34, 43, 52, 61, 66, 74, 80, 86 and 92, to bat-
tery through the winding of vertical cross-bar
magnet 9231.

The operation of the vertical hold magnet 923!
of the cross-bar switch closes the cross-bar con-
tacts 6136, 6137, 6138 and 6139. In addition,

" operation of the holding magnet 923f completes

8 circuit for the operation of relay 325f from
battery, through the winding of relay 325(, over
lead 9233 which extends through Figs. 33, 34,
43, 52, 61, 66, 74, 80, 86 and 92, through the inner
operated contacts of the vertical magnet 923{,
over lead 9238 which extends through Figs. 86,
80, 74, 66, 61, contacts 6138, lead 5748 which ex-
tends through Figs. 60, 59 and 57, to ground
through the upper break contacts of relay §716.
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The operation of the hold magnet 8231 also
completes a circuit for the operation of relay

3320 from battery, through the winding of relay.

nel of full duplex line 26{. The operation of the
circuits under these conditions are substantially

- the same as described above so that their detalled

3320, lead 9225, the upper operated contacts of -

relay 3201 in parallel with the outer operated
contacts of hold meagnet 822f over leads 9224
and 8225 which extend through Figs. 33, 34, 43,
52, 61, 66, 14, 80, 86, and 92, over lead 9235 which
extends through Figs. 33, 34, 43, 52, 61, 66, 74,
80, 86 and 92, the outer operated contacts of ver-
tical magnet 8231, lead 923§ which extends
through Figs. 86, 80, 74, 66, 61, 52, 43, 34 and 33,
to ground connected to the upper outer front
contact of relay 3251. The operation of relay
2320 at this time causes the line circuit 201 to
test busy should any further calls be directed to
this line. The operation of this relay prevents
the operation of any of the relays similar to
2118, including 3918, §718, 7018, 1618, 82i8 and
8818, if any of the associated transmitters have
messages directed to and waiting for transmis-
sion to any station over line 201.

The operation of relay 326( completes a cir-
cuit for maintaining the vertical magnet 9234
operated in a circuit extending from battery
through the winding magnet 823§ over lead 9232
which extends through Figs. 86, 80, 74, 66, 61,
52, 43, 34, and 33 to ground through the inner
upper operated contacts of relay 325(. The op-
eration of relay 3251 also completes a circuit for
the operation of relay 5715 from battery, through
the winding of relay 5718, over lead 5747 which
extends through Figs, 58, 59, and 60, the oper-
ated cross-bar contacts 6137, lead 9237 which
extends through Figs. 51, 43, 34, 33 and 32, to
ground through the lower operated contacts of
relay 3251. The operation of relay 5715 inter-
rupts the operating circuit of relay 6028, thus
permitting this relay to release. The release of

. relay 5020 in turn causes relay 5718 to release.

The release of relay 5718 causes relays 9323 and

93i7 to release. The release of relays 8823 and

8317 reestablishes the chain ecircuit through the
winding of relay 932i as described above and
upon the completion of this chain circuit relay
9321 operates and interrupts the circuit of relay.
9325. Relay 9325 releases and interrupts the cir-
cuit' of the horizontal selector magnet 6i0t,
which magnet in turn releases and interrupts
the circuit of relay 9324 over lead 9373. The re-
lease of relay 9324 interrupts the operating cir-
cuit of relay 8316. Relay 9316 releases at this
time but it does not reestablish the operating cir-
cuilt of relay 21 {8 because relay 3320 operated as
described above. Until relay 8320 releases, there-
fore, the message from the transmitter shown in
Fig. 20 cannot be transmitted to the line equip-
ment associated with line 204, It is necessary for
this transmitter to wait until one channel of
this line equipment becomes conditioned to re-

ceive a message which is indicated by the release

of relay 8320.
When either of the messages are completely
transmitted either relay 3201 or 3251 and the re-

‘spective hold magnets 9221 or 9231 will release

and the release of either of these relays and
respective magnets will interrupt the circuit of
relay 3320, thus permitting-this relay to release
and complete a circuit for the operation of relay
5718, whereupon the message stored in the tape
controlling transmitter as shown in Fig. 20 will be
connected to one or the other channel of the out-
going line circuit connected to the receiving chan-

10

operation will not be repeated here.

Returning now to the operation of the outgo-
ing line circuits associated with the full duplex
line 201, it will be recalied that upon: the op-
eration of relay 3201 and relay 1645, as deseribed
above, the transmitting circuits shown in Figs.
75 and 76 and the first channel of the outgoing
line circuits shown in Figs. 30, 31, 32 and 33 will

- be conditioned so that the message stored in the
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tape 1521 controlling transmitter shown in Fig.
75 will be transmitted to the printing reperfo-
rator 8102 where it will be recorded by it in tape
31271, Similarly, upon the operation of relays

‘3281 and 5718, the circuits of the transmitter

shown in Fig. 56 and of the outgoing line circuit
shown in Figs. 30, 31, 32 and 33 will be condi-
tioned to transmit and receive the second mes-
sage. The printing reperforator 315{ will record
this second message in tape 8{11, both by per-
forating the tape in accordance with the signals
received and printing the correspondlng charac-
ters upon the tape.

Assuming-that the message from the transmit-
ter shown in Fig. 75 will start to transmit first,
when the tape 3127 is perforated by the perfo-
rator 3102 in response to the signals transmitted
by the transmitter shown in Fig. 95, this will

.cause an additional supply of perforated tape

and cause contacts 3113 to close. Upon the clo-
sure of these contacts, a circuit is completed for
the operation of the transmitter start magnet -
11T which causes the transmitter to automat-
ically advance tape 3127 through the transmitter
as long as letters signals are perforated in the
tape 8627. Letters signals will usually have been
previously perforated after a message has been
recorded in the tape and the tape has become
taut as under assumed conditions.

When the Q signal arrives over the control
point in the tape control transmitter 3101, it will
permit relay 3008 to release because relay 3004
will not be operated by the Q signal. 'The release
of relay 3008 interrupts the circuit of the trans-
mitting start magnet 317 and allows this mag-
net to release so that it will stop transmitter
8101 ‘at the end of the revolution then in prog-
ress. The release of relay 3008 also completes
the circuit for the operation of magnet 3103 from

‘ground through the inner right-hand operated

contacts of relay 3007, the left-hand inner break
contacts of relay 3008 to battery through the
winding of magnet 3/103. The operation of mag-
net 3103 prevents the advance of the tape 3127
near the completion of the revolution of the
transmitter brush arm 3({2 so that the letter Q
signal remains above the sensing fingers of the
transmitter 3101,

The relesse of relay 3008 under the assumed
conditions completes a circuit for the operation
of relay 3214 from battery through the winding
of relay 32{4, the upper break contacts of relay
3215, the center operated contacts of relay 3219,
the right-hand outer break contacts of relay 3608,
the lower contacts of key 3115, lead 3630 which
extends through Fig. 32, the lower inner break
contacts of relay 38303 to ground through the
lower break contacts of relay 3304.

The operation of relay 3214 completes a circuit
for the operation of relay 3215.- The operation of .
relay 3215 first completes a circuit for maintain-
ing reley 3214 operated from battery through the
winding and upper operated contacts of relay
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3214, the upper operated contacts of relay 3245
to ground through the lower break contacts of
relay 3301. Relay 32i5 in operating, also com-
pletes a circuit for the operation of relay 3264
from ground through the lower break contacts of
relay 3265 and the lower operated contacts of
relay 3215 to battery through the winding of relay
3264,

for the operation of relay 32171 from ground
through the operated contacts of relay 3764, the
lower inner operated contacts of relay 3214, the
right-hand break contacts of relay 32186 to battery
through the winding of relay 32171.

The operation of relay 3217 interrupts the lock-
ing circuit of relay 3007 and permits this relay
to release, thus interrupting the circuit of magnet
3103 which releases and permits the transmitter
3181 to advance the tape through it in a normal
manner when it is started into operation. The
operation of relay 3217 completes a circuit for
maintaining itself operated under control of relay
3216. 'The operation of relay 3217 also completes
a circuit for the operation of relay 3303. The
operation of relay 3303 interrupts the Iocking cir-~
cuit of relay 3214 and causes this relay to release
which in turn causes relays 32{5 and 3264 to
release: The operation of relay 32471 also com-
pletes a circuit for the operation of relay 330
and the operation of relay 3381 completes a cir-
cuit for the operation of relay 3302. The opera-
tion of relay 330f also completes a circuit for
lighting the busy lamp 2840 over lead 3304 which
extends through Figs. 32, 31, 30 and 29, thus
indicating to the operator that the receiving
channel of the full duplex party line 281 is busy.

The operation of relay 32i7 also completes a
circuit for the operation of the transmitter start
magnet 3117 and thus releases the distributor of
transmitter 3101 for operation. The operation of
relay 3211 removes the short eircuit from around
the contacts of relay 3001 which permits this re-
lay to repeat the signals from transmitter 3101
over the receiving channel of the full duplex party
line 201. The operation of relay 3217 also condi-
tions the monitoring relays 3002, 3003, 3004 and
3005 so that these relays will properly follow the
signals transmitted by the. transmitter 3101.
These circuits remain in this condition during the
transmission of the message to the outlying sta-
gio'n over the receiving channel of the party line

0i.

In the meantime, the message from the trans-
mitter shown in Fig. 56 has been transmitted to
and received by the printing reperforator 3152.
The printing reperforator 3152 has printed the
message upon tape 3171 and perforated this tape
in accordance with the message signals. The ad-
ditional supply of perforated tape will cause con-
tacts 3163 to close which, in turn, will cause the
transmitter 3151 to automatically advance the

The operation of relay 3264 completes a circuit
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tape 3117 as long as letters signals perforated in

the tape pass under the control fingers of the
transmitter 315t. The circuits for causing this
automatic advance of the tape operate in the

same manner as described above so that their de-.

tailed operation need not be repeated. When the
letter Q signal arrives over the control point of
-this transmitter, relay 3058 will release when con-
tacts 3160 open. The release of relay 3058 at this
time interrupts the operating circuit of the trans-
mitter start magnet 3167 which will cause the
transmitter 3151 to stop at the end of the revolu-
tions of the brush arm 3162 then in progress dur-
ing which the sensing fingers sense the létter Q
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perforated in tape 3111. The release of relay 3058
also completes the circuit for the operation of
magnet 3153 which will prevent the advance of
the tape 3177 when near the completion of the
revolutions of the brush arm 3162 during which
the sensing fingers sense the letter Q perforated
in the tape 3171.

Under these circumstances, however, the releasp
of relay 3058 will not complete a circuit for the
operation of relay 3265 because relay 3301t is main-
tained operated due to the operation of relay 3211.
During the remainder of the transmission of the
message from the transmitter 3101, the circuits
remain in the condition described. It should he
noted, however, that the operation cf relay 3301
interrupted the locking circuit of relay 3214, thus
permitting this relay to release. The release of
relay 3214, in turn, causes the relea.se of relays
3215 and 3264.

As described above, in response to the figures
signal followed by an H signal at the end of the
message being transmitted by transmitter 3101,
relay 3005 will momentarily operate its armature
to its left-hand position and complete a circuit
for the operation of relay 3806. Relay 3006, in
operating, completes a circuit for maintain-
ing itself operated under control of the
spacing relay 3003 and letters relay 3084. The
operation of relay 3006 also conditions relay 3602
so that it will respond to the following H signal
should this signal be perforated in the tape. The
.operation of relay 3002 in response to the H sig-
nal interrupts the circuit through the start mag-
net 31171 which will cause the transmitter 3404
to stop at the end of the transmission of the H
signal. The operation of relay 3002 also com-
pletes a circuit over lead 3015 which extends
through Fig. 31 for the operation of relay 3218.
Relay 3218, in operating, completes a circuit for
maintaining itself operated under control of re-
lay 3217. 'Then when the brush arm 31i2 ap-
proaches the end of the revolutions during which
the H signal is transmitted, contacts 3118 close
and complete a clrcuit for the operation of relay
3216.

The operation of relay 321§ interrupts the lock-
ing circuit of relay 3211, thus permitting this re-
lay to release, ‘The operation of relay 32(6 also
completes the circuit for the operation of relay
3008, which relay, in turn, locks operated.

The release of relay 3211 short-circuits the con-
tacts of relay 3001 so that this relay is unable to
repeat signals over the receiving channel of the
full duplex party line 20f. The release of relay
3211 also prepares a circuit for the automatic ad-
vance of the letters signals stored in tape 3121.
The release of relay 3217 also interrupts the op-
erating circuit of relay 3301, which relay, in turn
releases. The release of relay 32171 also inter-
rupts the operating circuit of relay 3303. Relay
3303, however, does not release at this time be-
cause it is maintained operated under control of
the right-hand center break contact of relay 3267,
which relay has not as yet operated. Conse-
quently, relay 3303 will remain operated at this
time,

The release of relay 3301 also interrupts the
operating circuit of relay 3302. Relay 3302, how-
ever, 1§ a slow-release relay and does not im-
mediately release.

The release of relay 3301 also completes a cir-
cuit for the operation of relay 3265 from battery

- . through the winding of relay 3265, the lower break

8

contacts of relay 3215, the center left-hand oper-
ating contacts of relay 3269, the right-hand outer
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‘lower break contacts of relay 3301,
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break contacts of relay 3058, the lower break con-
tacts of key 3165, through the lower inner oper-
ated contacts of relay 3303 to ground through the
Relay 3265 is
made sufficiently fast in operating and relay 3302
sufficiently slow in releasing so that relay 3265
will operate and lock operated and cause the op-
eration of relay 3215 before relay 3302 releases.
This arrangement prevents the reoperation of re-
lay 3214 should its-circuit otherwise be completed
due to the fact that at least the beginning of the
message from the transmitter shown in Fig. 20
may have been transmitted to and recorded in the
tape 3127 at this time. As pointed out above, the
operation of relay 3265 causes the operation of
relay 3215, which relay, in turn, first completes
a circuit for maintaining relay 3265 operated and
then interrupts the operating circuit of this relay.
The operation of relay 3215 also completes a cir-
cuit for the operation of relay 3264. The opera-
tion of relay 3264 then completes a circuit for
the operation of relay 32617. The operation of relay
3267 interrupts the locking circuit of relay 33083
and permits this relay to release. The operation
of relay 3267 completes a circuit for the operation
of relay 3381, which relay, in turn, causes the op-
eration of relay 3302. The operation of relay 3391
again completes the circuit of busy lamp 2840 to
indicate to the operator that the receiving chan-
nel of the full duplex party line 20( is busy. The
operation of relay 3301 also interrupts the lock-
ing circuit of relay 3265, thus permitting this re-

1ay to release which, in turn, ¢auses the release of

relays 3215 and 3264.

The operation of relay 3267 completes a cir-
cuit for maintaining itself operated under con-
trol of relay 3266. The operation of relay 3267
also conditions the monitoring relays 3052, 3053,
3054, and 3055 for monitoring signals transmitted
by the tape control transmitter 3151. The op-
eration of relay 3261 also interrupts the short
circuit around the contacts of relay 3051 and
completes a circuit for the operation of the trans-
mitter start magnet 3167, thus permitting this
transmitter to start and transmit the message
stored in tape 31711 over the receiving channel of
the party line 201, Thereafter the circuits remain
substantially in this condition until this message
has been fully transmitted over the receiving
channel.

At the end of the message transmitted from
the transmitter 31514, relay 3055 will respond to
the figures signal by removing its armature to
its left-hand position where it completes a cir-
cuit for the operation of relay 3056. Relay 3056,
in operating, completes a circuit for maintaining
itself, operated under control of relay 3053 and
3054. Relay 3056, in operating, also conditions
relay 3052 for responding to the H signal. Relay
3052 responds to the following H signal by moving
its armature to its left-hand position. In moving
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to the left-hand position, the armature of relay -

3052 interrupts the operating circuit of magnet
3167 and thus permits this magnet to release. The
release of magnet 3167 causes the transmitter
3151 to stop at the end of the transmission of
the H signal. The operation of relay 3052 com-
pletes a circuit for the operation of relay 3268,
which relay locks operated under control of relay
3267. As the transmission of the H signal nears
completion, the cam 3159 will cause contacts 3160
to close and complete a circuit for the operation
of relay 3266. The operation of relay 3266 in-
terrupts the locking circuit of relay 3267 and per-
mits this relay to release. The operation of relay

-65
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3266 also completes a circuit for the operation of
relay 3058, which relay, in turn, locks operated.
The release of relay 3267 prepares a circuit for
the automatic advance of tape 3!77 as long as
letters signals are perforated in the tape follow-
ing the figures signal as described above, The

releéase of relay 3267 also inferrupts the operat-

ing circuit of relay 330! and permits this relay
to release. The release of relay 330f interrupts
the operating circuit of relay 3302 and permits
this relay to release. Relay 3302, however, is slow
in releasing and does not immediately release.

Under the assumed conditions with the mes-
sages waiting in tape 3127 for transmission, a
circuit is completed upon the release of relay
3301 for the operation of relay 3214 as described
above. Thereafter the circuit operates as de-
scribed above and transmits the next message
stored in tape 3/21. As long as messages are re-
ceived by and continue to be stored in the tapes
3121 and 3171 the messages will be transmitted
allernately from these tapes over the receiving
channel of the line 201.

In case the third message, that is, the message
from the transmitter shown in Fig. 20, has been
received by the reperforator 3152 and no other
message had been received by reperforator 3102
by the time the second message, that is, the
message from the transmitter shown in Fig. 56,
has been transmitted by the transmitter 3151,
then upon the release of relay 330f and after the
release of relay 3302 a circuit will be completed
for again operating relay 3265 from battery
through the winding c¢f relay 3265, the lower
break contacts of relay 3215, the center left-
hand operated contacts of relay 3269, the right-
hand break contacts of relay 3058, the lower
break contacts of key 3165, lower break con-
tacts of relay 3303 to ground through the break
contacts of relay 3302. The operation of relay
3265 again starts the above cycle of operation of
the second channel of the outgoing line circuit
so that this message will be transmitted over the
receiving channel of line 28f to the outlying sta-
tion.

In case all of the messages have been received
by the reperforator 3102, then at the end of the
transmission of each message over the outgoing
line circuit relay 3214 would be reoperated upon
the release of relay 3302 in a manner similar to
the reoperation of relay 3265 as described above.
This operation of the circuits will cause each of
the messages to be transmitted in turn over the
receiving channel of the outgoing line circuit.

Provision is also made for preventing improper
operation of the circuits in case the directing
signal arrives over the control channels of both
transmitters 3101 and 315! simultaneously and
causes the simultaneous operation of relays 3214
and 3265. Assuming that both of these relays do
simultaneously operate, the operation of either
relay completes a circuit for the operation of re-
lay 3215. The operation of relay 3215 completes
locking circuits for both of these relays and then
interrupts their operating circuits. However, the

~ locking circuit of relay 3265 is interrupted at the -
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upper break contacts of relay 3214 which are op-
erated at this time. Consequently, when relay
3215 operates and interrupts the operating cir-
cuit of relay 3265, this relay will release and only
relay 3214 remain locked operated. After relay
3265 has released, a circuit will be completed for
the operation of relay 3264. This insures-that
only one of the relays 3214.or 3265 will be op-
erated when relay 3264 later operates and causes
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the operation of either relay 3217 or 3267. Thus
it is impossible for both relays 3217 and 3267 to
operate.

2,381,871
2199, in operating, completes a circuit for main-

-. taining itself operated through its winding and

" Thus the circuits are so arranged that as long as -

messages are perforated in both tapes 3127 and
3177, the messages will be transmitted over the
receiving channel of the party line first from one
tape and then from the other. When messages
are stored in only one of these tapes, messages
from this tape will be transmitted in succession
to the outlying stations. If, however, a message
is in the meantime received and stored in the
other tape, it will be transmitted following the
message then in progress of transmission from
the first tape. .

It is to be noted that, should the tape become
taut, during the transmission of the message over
the receiving channel after it has been complete-
ly recorded in the tape, that is, after a figures
and an H signal have been received by the typing
reperforator recording the message, the typing re-
perforator will be caused to automatically reper-
forate letters signals in the tape to enable the
transmitter to fully transmit the complete mes-
sage over the outgoing line circuit and then cease
operating so that any messages stored in the
other tape may be then transmitted without wait-
ing for the reception of another message. The
detailed circuit operations which cause the print-
ing reperforators to automatically perforate let-
-ters signals in the tape under this set of circum-
stances has been described.

Consider now the messages transmitted over

the receiving channel of the party line 20{. Each-

of the receiving relays 2622 ang 27122 of the con-
trol selectors connected to the line respond to
all of the signals transmitted over the line.
These receiving relays repeat the signals to the
respective selector magnets 2623 and 2723, which
magnets, in turn, control selectors. It should be
noted that the upper windings of repeating relays
2871, 2681, 2691 and 2771 are connected to the
receiving channel of this line. For the sake of
simplicity, this receiving channel is shown as a
full metallie series circuit. However, any suitable
type of transmission circuit may be employed
and it may include any necessary repeaters and
other apparatus usually employed in telegraph
transmission lines and systems. Normally re-
peating relays 2671, 268, 269! and 2171 are
maintained in the position shown in the drawing
by current flowing through their lower windings.
These relays are maintained in this position in-
dependently of the current flowing the receiving
channel of the party line. Consequently, these
relays do not normally respond to signals trans-
mitted over these lines. ’

The control selector is provided with a number
of contacts which are actuated by a selecting
mechanism in response to the reception of cer-
tain specific code combinations, as described
above. The selectors are also provided with
other contacts which close once for each code
combination independent of the character of the

code combination.
~ When the Q signal, as described above, is trans-
mitted over the receiving channel, the selector
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right-hand operated contacts to.ground through
contacts 2721i. .

Relay 2798 alse interrupts a circuit through
the contacts 2717 and thus prevents the opera-
iion of relay 2710 which prevents the condition-

ing of relay 2711 for repeating signals. Conse-

quently, relay 2711 is maintained in the position
shown where it maintains the receiving equip-
ment at the associated station in the idle con-
dition. )

Contacts 2619 are also momentarily closed by
the Q signal when it is received by the selector
magnet 2623. Momentary closure of these con-

. tacts completes a circuit for the operation of
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relay 2680 from battery through the winding of
relay 2680, the inner right-hand break contact
of relay 2670 and the center right-hand break
contact of relay 2680 through the momentarily
operated contacts 2619 through the left-hand
break contacts of relay 2699 to ground through
the right-hand outer break contacts of relay
2629. Relay 2680, in operating, completes a cir-
cuit for maintaining itself operated from battery
through its winding and right-hand inner oper-
ated contacts to ground. The operation of relay
2680 also interrupts the operating circuits of
relay 2670 and 2690 and thus prevents the opera-
tion of these relays in response to the reception
of any other signals received by the selector mag-
net 2623. The operation of relay 2680 also com-
pletes a circuit for lighting lamp 2682 which will
indicate to the attendant that the receiving
equipment associated with station @ has been
selected and is receiving the messages trans- )
mitted over the receiving channel of the party

line 201. The operation of relay 2688 also con-
ditions the repeating relay 268f so that it will
repeat the signals received over the receiving
channel. This is accomplished by connecting
negative battery to left-hand terminal of the
lower winding of relay 2681 in place of the posi-
tive battery previously connected thereto. When
negative battery is connected to the lower wind-
ing of relay 2681, if tends to cause the armature
of this relay to operate to its left-hand position.

" 'The effect of this current, however, is normally
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magnets 2623 and 2723 respond to it and caiise .

the contacts 2619 and 2719 to close. The closure
of contacts 2719 completes a circuit for the oper-
ation of relay 2799 from ground through the

70

right-hand outer break contacts of relay 2129 °

through the operated contacts 2719 and right-

hand outer break contacts of relay 2770 to bat-

tery through the winding of relay 2199, Relay

({]

overcome by the effect of the line current flow-
ing through the upper winding of this relay.
Consequently, as long as the line current flows
through the upper winding of the relay, the relay
is maintained in the position shown. However,
when the line current is interrupted, current
flowing through the lower winding of the relay
due to the application of negative battery thereto
causes- its armature to move to its right-hand
position and thus repeat the signal impulse to
the receiving equipment at the station repre-
sented by the letter Q. The circuits are then
maintained in this condition as long as this mes-
sage is being transmitted.

During the transmission of the message to this
or any other station, the operation of a trans-
mitter start circuit may be initiated either auto-
matically, or manually by the operator, as de-
scribed above. In either event, transmitter start
circuit first inferrupts the transmission at the
end of the code combination then being trans-
mitted and transmits the transmitter start pat-
tern comprising a blank signal, a pause, the R
signal, another pause, the selecting signal for
selectively testing and starting a conditioned
transmitter followed by another pause, after
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which the transmission of the message is re-

_sumed.

The selecting equipment a.t the control centers
responds to the blank signal by causing the blank
contacts to close, as described above. The re-
ceiving equipment at station @ will disregard
this blank signal. That is, it will not record this
signal by printing any symbol representing it
and will not perform any of the usual functions,
such as line feed, carriage return, shift, or un-
shift and so forth.

As described above, if the pause (mark) does
not occur, in consequence of which signals im-
mediately follow the blank signal, the effect of
the blank signal is canceled due to the operation
of the universal contacts of the selector mecha-
nism at the respective stations or control points.
These additional signals will be recorded at the
station receiving the message and nothing else
will happen as a result of the interposed blank
signal.

However, as mdicated above, if a blank signal
is transmitted from the transmitter start circuit,
a pause of predetermined minimum length will
follow it. - Near the end of this pause the control
circuits at the various control centers will cause
any associated receiving equipment controlled
from that point to be disassociated from the
party line. Thereafter, when the remaining por-
tion of the start pattern is received at the respec-
tive control points it will actuate the selectors
thereat, but these additional signals will not be
repeated to the receiving instruments controlled
by them. After the transmitter start pattern has
been fully received, previously established cir-
cuits from each of the control points to recording
instruments controlled thereby will be reestab-
lished prior to the time the transmitter start
circuit permits transmission of the interrupted
message to be resumed.

Thus, the operation of the transmitter start
circuit causes the transmission of the message
to be interrupted and control code combinations
transmitted over the channel and the transmis-
sion of the interrupted message resumed without
causing loss, addition, or mutilation of any char-
acters of a message in the progress of transmis-
sion at the time of the initiation of the operation
of the transmitter start circuit.

At the completion of the transmission of the
message, the figures. signal followed by an H sig-
nal is transmitted over the receiving channel.
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When the figures signal is received by the select-

ing magnets 2623 and 2723 they cause the respec-
tive selecting apparatus to open contacts 2641
and 2741 respectively. These contacts are con-
trolled by a member similar to the platen mem-
ber as described in the above identified patents
to Battie et al., and remain open until either a
letter or a spacing signal is received by the mag-
nets 2623 and 2723. When the H signal is re-
ceived by magnets 2623 and 2723 they cause the
respective selectors to momentarily open contacts
2621 and 2721 respectively. The momentary
opening of contacts 2621 when contacts 2641 are
also open interrupts a locking circuit of relay
2680 and permits this relay to release. The re-
lease of this relay restores the circuits shown in
Fig. 26 to their normal condition at which time
they are ready for the reception of another di-
recting signal for establishing a connection to
any desired one of the receiving apparatus asso-
ciated with this party line. It shotld be noted
that the release of relay 28688 disconnects nega-
tive battery from the lower winding of relay 2681
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and connects positive battery thereto which tends
to hold this relay in its left-hand position inde-
pendently of the line current flowing in the re-
ceiving channel of the party line 201.

The momentary opening of contacts 2121 when
contacts 2741 are also open interrupts the lock-
ing circuit of relay 2799 and thus permits this
relay to release and reconnect ground to the
switching contacts 2711, thus rendering the cir-
cuit shown in Fig. 27 ready for the reception of
the switching character which will operate one
of the contacts 2717, 2718, 2719 or 2720 and cause
the desired receiving equipment to be associated
with the receiving channel of the party line 204,

As shown in Fig. 63 the transmitters 6301 and
6351 are not provided with a tape feed with hold
magnet corresponding to magnets 1203 and 1253
of transmitters 1201 and 125f. These magnets
are not required for the transmitters which
transmit to line 203 because it is not necessary
to transmit switching signhals over this line since
only one station is connected to this line. How-
ever, these transmitters may be provided with
such a magnet and the related circuits so that
it would operate in the same manner as the other
transmitters or the circuit of the magnet may
be left open or its armature blocked non-orer-

‘ated as would be obvious to a person skilled in

the art.
' The interception of messages

The circuits and -equipment at the central sta-
tion have been arranged to provide for inter-
cepting messages to any of the stations connected
to the system. Provision has been made to in-
tercept messages to any individual station, or
stations, independently of the line to which the
stations are connected or associated with. Thus,
a message for a station on a party line may be
intercepted at the central station while messages
for all of the other stations on the same party
line are transmitted over the line to the proper
station. The terminals of the unassigned code
combinations in each of the directors are all
connected together and connected to onée or the
other of the routing relays which direct calls to
the intercept positions. In the specific embodi-
ment of the invention shown in the drawings
the terminals corresponding to the codes repre-
senting T, carriage return, O, space, M, line feed,
V,P, S, Y, X, D, and W are all strapped together
because they correspond fo the respective unas-
signed message directing characters. These con-
ductors are then connected to one of the relays
which route messages to one or the other of the
intercept positions or machines. In the speci-
fic embodiment of this invention shown in the
drawing .conductor 2310 which connects these
terminals together is shown connected to the
winding of relay 2460. Consequently, messages
preceded by any of the above-mentioned unas-
signed code directing characters will be auto-
matically routed to the No. 2 intercept machine.
These messages could equally well be routed to
the No. 1 intercept machine by connecting lead
2310 to the winding of relay 2450. It is also
within the scope of this invention to connect the
leads in the other directors corresponding to lead
2310 so that part of the messages will be directed
to one of the intercept circuits and another por-
tion of the messages to another of the intercept
circuits. Thus the circuits have been arranged so
that if a message is improperly addressed or di-
rected by transmitting a character preceding it
which has not been assigned to any station, this
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message will be automatically routed to an inter-
cept position where it is recorded by .printing on
a tape and perforations in the tape. An attend-
ant at the central station can then read the tape
and, if possible, determine the proper station for
which the message was intended, after which
the operator may supply the proper directing
signals by splicing the tape and then allow the
message to proceed or the operator may retrans-
mit the message from a local keyboard perfo-
rator 413 or 438 to the desired station. As shown
in the drawings, two intercept positions are pro-
vided. In addition, each of the director circuits
associated with the tape controlled transmitters
at the central station shown in Figs. 20, 38, 56,
69, 75, 81 and 87 are each provided with a plu-
rality of keys. Each of these director circuits is
provided with two keys for each station of the
system. By operating one of the keys a message
directed to a corresponding station is directed to
the first intercept position instead of to the sta-
tion, and by operating the second key the mes-
sage is directed to the second intercept position.
Of course, as many intercept circuits may be pro-
vided as desirable or necessary without depart-
ing from this invention. In addition a single key
may be provided for each station and these keys
control the necessary relays to properly condi-
tion the switching circuits.

For example, assume that it is desirable to in-
tercept the messages intended for the station @
on any given day or time. This being the case,
if it s desired to direct these messages intended
for station designated by the letter Q to the No.
2 intercept position the key 2316 will be operated
in the first director circuit while keys 4116, 5916,
T216, 1816, 8416 and 9016 will all be operated in
the other director circuits. When these keys are
all operated, all messages preceded by the letter
Q signal will be directed to the No. 2 intercept
position. In the case of such messages switched
by the first director circuit, i. e., the director cir-
cuit shown in Figs. 20, 21, 22, 23 and 24, the di-
rector will cause relay 2460 instead of relay 2420
to operate. That is, the first director will cause
relay 2460 to operate instead of relay 2420. In a
similar manner, the second director will cause
relay 4260 to operate instead of relay 4220. The
operation of relay 2460, for example, causes the
transmitter shown in Fig. 20 to be connected to

the printing reperforator 87152 which receives the .

message and records it in tape 8771. ‘The oper-
ation of the circuits of the other directors are
substantially the same as described above. How-
ever the intercept circults are much simpler than
the outgoing line circuits to which the messages
are momentarily directed. Only one choice is
provided, that is, messages either directed to the
No. 1 or the No. 2 intercept position. If that
intercept is busy, the message must wait until
it becomes idle even though the other intercept
circuit may be idle at that time. Purthermore,
the second intercept position is not provided with
any automatic transmitting apparatus.

It is to be understood however that the inter-
cept circuits may be equipped with the same ap-
paratus as the outgoing line circuits. and that
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certain of the outgoing line ciréuits may be pro-

vided only with equipment similar to the inter-
cept circuits. In addition, the intercept re-
perforator, may function as a receiving portion
of a station and be located at a distance from
the switching station. ;

All the messages received by the printing re-
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perforator 8152 are-stored in tape BT1T. It is
then necessary for the operator at the central
switching station to examine this tape and if
the messages are all properly recorded therein
and preceded by the proper switching or direct-
ing characters the operator will insert it either
in one of the fape transmitters shown in Figs. 75
or 81 or else the tape transmitter shown in Fig.
87. It is of course, possible for the operator to
insert this tape in any of the other tape control
transmitters which receive messages from, or
transmit messages directly to, outlying stations.
However, to do this would normally delay the
messages received from the outlying  station.
Consequently, the operator will normally insert
the tape in one of the transmitters referred to.

It is also possible for the operator to direct
these messages to the No. 1 intercept position by
operating key 2356 instead of key 2316. The op-
erator would likewise operate the corresponding
keys of all the other directors if it is desired to
direct all of the other messages intended for sta-
tion Q to the same intercept position.

It is, of course, possible to throw keys corre-
sponding to key 2316 in part of the director cir-
cuits and keys corresponding to key 2356 in the
remainder of the director circuits so that part
of the messages intended for station Q will be
directed to each of the intercept circuits.

The operation of key 2356 causes the director
to operate relay 2450 in response to the letter @
signal preceding the message. This directs the
message to the first intercept circuit. The op-
eration of the circuits is substantially the same
as described above with reference to the direct-
ing of a2 message to any of the other outgoing line
circuits except that the outgoing circuit in this
case is much simpler than the outgoing line cir-
cuits. Relays 92102 and 92103 perform the same
functions as relays 1301 and 1351 of the first out-
going line circuit. These relays are operated
when a connection is established to the first or
second intercept circuit, respectively, and serve
to condition the receiving reperforators of these
intercept circuits for the reception of the mes-

-sage. They also cause the operation of the cross-

bar vertical magnets 9281 and 9291 when the re-
spective first or second intercept positions are
seized. In addition, they cause the operation of
the respective make-busy relays 9115 and 9125
which prevents any other message from being di-
rected to the respective intercept circuits during
the time these circuits are busy receiving a pre-
vious message.

Assume the operator at the central switching
station has key 8724 of the transmitter associated
with the first intercept circuit open. This will
prevent the operation of the tape control trans-
mitter associated with the first intercept circuit
so that the operator will have an opportunity to
examine the tape to determine if the message
was preceded by the proper switching characters.
It should be noted that all of the unused leads
extending from the first director circuit to which
ground is connected by the director in response
to specific code combinations and which are not
assigned to one of the outlying stations are all
connected to the winding of relay 2460. The cor-
responding leads of the other directors are sim-
ilarly connected to corresponding relays of these
other directors. Consequently, all of these mes-
sages will be directed to the second intercept cir-
cuit and recorded in tape 81271. This intercept
circuit is not shown provided with an automatic
tape control transmitter because the operator
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-must examine the message and usually correct it.

If an automatic transmitter is provided for.the
transmission of messages from the intercepf cir-
cuit, the operator, after the message has been
corrected, may close the key 8724 and cause the
message to be automatically transmitted to the
proper station.  The operation of the automatic
transmitter shown in Fig. 87 and its associated
director circuits shown in Figs. 88, 89, 90, 91 and
92 is similar to the operation of the circuits of
the other director circuits which have been de-
scribed in detail hereinbefore.  Consequently, it is
not necessary to describe the operation of this
director circuit in detail, it being understood that
it operates in an analogous manner.

As shown in the drawings the messages pre-
ceded by improper or mutilated directing signals,
that is, directing signals which are not assigned
to any of the stations of the system will be routed
to the No. 2 intercept circuit, which intercept
circuit is not provided with an automatic trans-
mitter. As pointed out herein, this circuit may
also be provided with an automatic transmitter
and associated switching equipment. However,
since the messages which are improperly ad-
dressed would not be properly transmitted to their
destination but would come right back to the
same or another one of the intercept circuits; and
since messages which are improperly addressed
and messages which for some reason or other
are not properly directed through the system
automatically will require the  attention of an
operator before they can be properly retrans-
mitted through the system, it has not been
thought ne~essary to provide an automatic trans-
mitter and switching equipment for retransmit-
ting the messages directed to this intercept po-
sition. In the case where messages are properly
addressed and would be properly directed
through the switching equipment to the station
of address except for the fact that some one or
more of the intercept keys have been operated
causing the message to be directed to the inter-
cept position, these messages do not require the

assistance of an operator and may be transmitted-

by means of an automatic transmitter and as-
sociated switching equipment. Properly ad-
dressed messages may be directed to the inter-
cept position for a number oi reasons, as for
example, due to the fact that their stations of
address are not operating or unattended at cer-
tain particular times during the day, due to the
fact that certain of the stations are not operat-
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ness, messages directed to other lines are received
after messages directed to the overloaded line will
be delayed. In order to reduce the delay of the .
messages directed to other. lines the operator can
operate the various intercept keys so that mes-
sages directed to certain of the stations of the
overloaded line will be directed to either or both
of the intercept positions, or the operator may
direct messages received from certain lines which
are directed to the overloaded line to the inter-
cept position or positions as the case may be or
the operator may operate some of the keys ac-
cording to the @rst plan and other keys according
to the second plan. In any case the operator
need not operate the key associated with the in-
tercept position to cause the messages to be ac-
cumulated. Instead, she will operate the keys
associated with the director individual to the
intercept circuit such as intercept circuit No. 1
so that the messages will be transmitted to that
line as soon as either one of the reperforator de-
vices assigned to that line become idle. It should
be noted, however, that these intercept circuits
are assigned the last position on the sequence
circuit in using the cross-bar switch. Conse-
quently, so long as any other director has mes-
sages directed to the overloaded line the mes-
sages directed to the intercept circuit will ac-
cumulate. However, as soon as a lull in trans-
mission of messages to the overloaded line oc-
curs the messages accumulated in the intercept
circuit will be automatically directed to one or
the other of the reperforator devices individual
to the overloaded line. It is to be understood,
of course, that, if desired, the messages may be
directed to either of the intercept circuits.
Messages which are intended for fransmission
over other types of systems, as, for example, mes-
sages which may be transmitted over national
networks or local circuits may be directed to
either intercept circuit. Inasmuch as these mes-
sages require the attention of an operator they
will usually be directed to the No. 2 intercept
circuit, as illustrated in the drawings. There-
aftér, ‘the operator may take the message and

_ bhysically or manually transport it to a suitable
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ing or unattended on some days, or due fo the -

fact that the hours of business at various sta-
tions of the system are not all the same. For
any of these or other reasons the operator may
operate the key associated with the respective in-
tercept circuit so that during these times during
which it is desired to intercept the messages for
any given station or stations the messages di-
rected to any of these stations will be accumu-
lated by the intercept circuit. At a later time
the operaftor will then operate the keys in the
proper manner to cause these messages to auto-
matically be transmitted to their stations of ad-
dress. v

A convenient method of operating the appa-
ratus disclosed herein is to employ the inter-
cept circuits as a means for relieving conges-
tion of t1.ffic directed to any particular line. For
example, if some line becomes heavily overloaded
so that the two recording devices associated with
the line are incapable of handling all of the busi-
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transmitting point in the other system or cir-
cuit. In other words, it is desirable to segregate
messages which require the attention of an op-
erator and those which do not require the at-
tention of an operator, as pointed out above.
Above typical examples of uses of the intercept
circuits are not in any way intended to be ex-
haustive, but are intended merely to show a few
of the more f{ypical and more common manipu-
lative procedures in using these circuits.

Alarm and other features of the system

Provision has been made to enable the oper-
ator at the central switching station to employ
as intercept machines certain of the receiving re-
perforators associated with the second channel
of outgoing lines which are normally not heavily
loaded. - For example, in the case of line 203 to
which only one station is connected, during most
of the time a single channel in the outgoing line
circuit will be sufficient to handle all of the traf-
fic through the switching equipment at the cen-
tral station. If for any reason trouble develops
in one of the printing reperforator machines, the
machine in trouble may be replaced by the ma-
chine in the No. 2 intercept position. In addi-
tion, under these circumstances key 6490 may
also be operated. This causes the operation of
relay 6491 which disconnects the printing re-
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"perforator on the second channel of the outgoing
line cireuit associated with line 203 from this
line and connects it to the cross-bar switch in
such a way that messages intended for the No. 2
intercept position will be received by this print-
ing reperiorator. The operation of this relay
also switches certain circuits so that the line
will test busy and relay 7320 operated during
the transmission of any message to the first chan-
nel of this outgoing line circuit shown in Fig. 64.
This means that as long as the first channel is
busy receiving the message intended for this line
no other messages intended for this line can be
transmitted through the switching equipment at
the central station. The operation of relay 6491
also interrupts the operating and locking circuit
of relay 6454, thus preventing this relay from
operating and causing the printing reperforator
from automatically perforating the tape during
this time. _

In order to enable the operator or attendant
and maintenance force to readily control the
switching equipment and various apparatus, a
number of keys and lamps are provided. A fum-
ber of these are located on a panel on the cabinet
containing the different pieces of equipment.
Box 1910 shows a lamp and the keys located on
the cabinets containing the incoming reper-
forators.

Each of the tape supply reels for the various
reperforators is provided with a contact device
which causes the contact to close and light a
lamp in case the supply of tape for the respec-
tive machines becomes low or exhausted, thus in-
dicating to the attendant that it is necessary to
provide an additional supply of tape for the re-
spective printing reperforators. For example, if
the supply of tape on reel 1218 becomes low or
exhausted contacts 1220 will close and complete
a circuit for lighting lamp 1221 and operating
relay 9314 in a circuit from ground through op-
erated contacts 1220, lamp 1221, over lead 9380
which extends to Fig. 93, and through the wind-
ing of relay 9314 to battery. Relay 9314 com-
pletes & circuit for the operation of the pilot
lamp 8315 which gives an additional indication
to the attendant that the supply of tape for some
reperforator is running low. Lead 9390 extends
to each of the reperforators and provides a simi-
lar indication when the supply of tape for each
of the reperforators becomes low or exhausted.

Provision is also made for manually connecting
either the receiving only teletypewriter or. the
printing reporforator to the incoming line for
the reception of all the signals transmitted over
this line when it is so desired. By operating key
1945 associated with line 200 or corresponding key
associated with the other incoming lines it is
possible to connect a receiving only teletypewriter
to the transmitting channel of the full duplex
party line 200. If the signals are being received
by the printing reperforator 318 when the key
1945 is operated, operation of this key inter-
rupts the locking circuit relay 1928 and permits
this relay to release. Release of relay 1928 then
establishes an operating circuit for relay 1937
from battery through the battery of relay 1937
through the left-hand inner break contacts of
relay 1928, left-hand break contacts of relay
1921, through the break contacts of key 1946, to
ground through the operated contacts of key {945,
Relay 1937 in operating completes a circuit above
described for maintaining itself operated on the
control of contacts 1823.

If key (945, which is a locking key, is left op-
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erated, each of the succeeding messages will be
recorded on the receiving only teletypewriter as
described above irrespective of the switching sig-
nals which precede each message because relay
1937 will remain operated. It should be noted
that the operation of relay {937 interrupts the
holding circuit of the printer magnet 1921 of the
receiving only teletypewriter, thus permitting this
magnet to follow the signals and cause the tele--
typewriter to record the received messages.

If key (945 is only momentarily operated,
which in turn causes the operation of relay {937
and is thereafter released, only the remainder of.
the message then in progress of being received by
the printing reperforator 318 or the next message
to be received, if no message is being received at
this time, will be recorded on the receiving only
teletypewriter. At the end of this message the
contacts 1923 will be momentarily opened by the
receiving only teletypewriter in response to the
figure signal followed by the H signal transmitted
at the end of the message. The momentary
opening of contacts 1923 interrupts the locking
circuit of relay 1937 and permits this relay to re-
lease. Thereafter the operation of the circuit is
as described above so long as keys 1945 and (946
remain in their normal positions. -

The operation of key (946, if operated during
the reception of a message by the receiving only
teletypewriter, will interrupt the operating circuit
of relay 1937 and thus permit this relay to release.
The release of relay 1831 completes the holding
circuit for the printer magnet 1921 of the receiv-
ing only teletypewriter and thus maintains this

5 magnet operated and the receiving only machine

at rest. The release of relay 1931 removes the
short circuit from around the upper winding of
relay 1801 which allows this relay to respond to
the operation of relay 1910 to its left-hand posi-
tion which causes the connection of printing re-
perforator 318 to the receiving channel ag de-
scribed above. If key 1947 is left operated all
of the succeeding messages will be recorded on
the printing reperforator 318 irrespective of the
switching signals which precede each message.
They will also be perforated in the tape 2021 as
described above. The operation of printing re-
perforator 318 under these conditions will be the
same as described above except that the relay
1929 will be operated by the reception of the let-
ter R signal and by all other signals except letter
Z signal, figure signals and the H signal. Conse-
quently all of the messages transmitted over the
incoming line will be received and recorded by
the printing perforator 3i8. The figure signal
Tollowed by the H signal at the end of each mes-
sage will cause the printing perforator 318 to be
disconnected from the receiving channel of the
party line and then the letter signals preceding
the next message will cause the reperforator to

" be reconnected to the transmitting channel and
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record the following message.

If key 1946 is only momentarily operated, then
released, it will cause relay 1937 to release and a
perforator 318 to be connected to the receiving
channel during the remainder of the message
then in progress of transmission over the sys-
tem. After completion of this message and the
reception of the figure signal followed by the
H signal the circuits will be returned to their nor-
mal conditions and will function as described
above in response to the various code combina-
tions transmitted over the system.

If both keys {946 and (947 are operated and
left operated relay 1928 will be maintained op-
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-in the tape 1221.

erated so that the printing reperforator 38 will
remain operatively associated with the transmit-
ting channe! 205 of the full duplex party line 200
at all times and record all signals transmitted

thereover. . : —_ . ‘
© A director circuit hold key 1944 is also provided -

for preventing the director from connecting &
transmitter shown in Fig. 20 to any other lines
so long as key" 1944 is operated. = The operation of
Key . 1944 interrupts the operating circuit 2118
and thus prevents the operation of this relay. So

long as relay 2118 is prevented from operating the .
" director circuit Is unable to connect the trans-

mitter shown in Fig. 20 to any of the outgoing
line circuits. Thus the messages stored in tape

2,381,871 .
" -outgoing line circult associated with line 200

10

15

2021 are not retransmitted by the transmitter .

shown in Fig, 20. The key 1944 is provided to
stop the automatic operation of the director cir-
cuit so that its operation may be closely observed
by the operator or attendant or maintenance
force responsible for the operation of the system.
Upon releasing or restoring key 1944 to normal
the circuit of relay 2118 may be established

whereupon this relay will operate to connect the

transmitter shown in Fig. 20 to the proper out-
going line circuits as described above. ) :

A redirect key 1942 is also provided. In case
the holding key {944 has been previously operated
or in case the line to which a message is directed
is busy for a period of time it may be desirable to
check the operation of the director circuit or to
direct the message to another receiving instru-
ment as, for example, one of the intercepted posi-
tions. . If it is desirable to direct a message to an
intercepted position after the selection has been
made by the director but before the transmitter
shown in Fig. 20 has been connected to the se-
lected outgoing line circuit, the proper key shown
in Fig. 23 will be operated and then redirect key
1942 operated. The operation of key 1942 re-
leases the previously selected route relays shown
in Fig. 24 by interrupting the locking circuit of
these relays. Thereafter upon the release of key
1942 the circuit is reestablished through the se-
lecting relays of the director shown in Fig. 22 for
again operating one of the route relays shown in
Fig, 24. . .
A transmitter stop key is provided for each
channel of the outgoing line circuit. . The opera-
tion of the transmitter stop key {215 in the first
channel of the outgoing line circuit for line 200
will not stop the transmission of any message
from the associated transmitter in progress of
transmission at the time of the operation of this
key. - However, the operation of this key will pre-
vent starting of transmission from the associated
transmitter 1201 of any succeeding message stored
in the tape (227. The operation of this key will
also release relay | 107 and thus prevent the auto-
matic discard of the letter signals and the auto-
matic advance of tape (227 through the trans-
mitter 1201 so long as letter signals are perforated
Upon release of key 1218 the
automatic advancing of tape 1227 and the discard
letter signals is resumed and circuits are reestab-

lished to enable the transmitter 1201 to trans-.

mit the next message stored in tape 1221 in its
turn. RN
A key is also provided for causing each of the
printing reperforators associated both with the
incoming line and the outgoing line circuits to
automatically perforate letter signals in the tape
and thus advance the tape through these reper-
forators.. In the outgoing line circuits the opera-
tion of this key 1222 in the first channel of the
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.hand break contacts of relay {902.

49

causes magnet 2228 to operate, which releases the

" printing and perforating mechanism as described

ahove and causes the mechanism to automatically
perforate tape. . In the case of the outgoing cir-
cuits when key 1222 of {212 is operated the as-
sociated magnet is also operated independently
of the condition of the circuits. oo
In the case of the reperforators associated with
the incoming line circuits the automatic advanc-
ing or feed-out key is only effective to cause the
automatic- perforation of tape during time when
no messages are being received by the printing
reperforators, that is, this key is effective only

.during the time that the printing reperforator is

not connected to the line. Upon the operation of
key 1943 during the time no meéssages are being
received by the printing reperforator 218, a circuit
is completed for the operation of relay 1949 from
ground through the right-hand outer break con-
tacts of relay 1948 and left-hand outer break con-
tacts of relay 1928 through the operated contacts
of key 1943 and the outer break contacts of relay
1931 to battery through the winding of relay 1948,
Relay 1949 in operating completes a circuit for

- mainteining itself operated from battery through

its winding, the left-hand break contacts of relay
{931, the right-hand inner operated contacts of
relay (949 to ground through the left-hand outer
break contacts of relay (928 and the right-hand
outer break contacts of relay 1948. Relay 1948
in operating also completes & circuit for the op-
eration of magnet 199 from battery through the
winding of relay (819, the left-hand operated con-
tacts of relay 1949 to ground through the left-
The opera-
tion of magnet (949 causes the printing reper-
forator 318 to automatically perforate letter sig-
nals in tape 2021 as described above. o
Relay {949 in operating conditions the vacuum
tube 1938 by lighting its filament circuit and con-
necting the positive potential to the lower termi-
nal of condenser 1861, through high resistance
{962, The lower terminal of condenser {96{ is
connected to.the grid of vacuum tube (938 and
controls the potential of this grid. The time con-
stants of condenser {96/ and resistances 19682 and
1983 are such that it requires approximately 13
seconds for the potential of the lower terminal
of this condenser, and thus the potential of the
grid of tube 1938, to acquire a potential, that is
sufficient to. permit sufficient current to pass
through tube 1938 to operate relay 1930. At the
end of approximately 13 seconds after relay (949
has operated, relay 1930 will operate and connect
the right-hand winding of relay 1931 to inter-
rupted ground over lead 1312. Lead 1372 extends
from Fig. 19 through Figs. 28, 37, 46, 55, 56, 57, 62,
70, 76, 82, 88 to interrupted ground through the
front contacts of relay 9310. Relay 93{0 connects
ground to this lead at approximately 5 second
intervals as described above. During the appli-
cation of ground to this lead during the next 5
second interval the circuit will be completed for
the operation of relay 193¢ from battery through
its right-hand winding and its operated contacts
1930 to the interrupted ground through the front
contacts of relay 9310 over the above-traced lead
1872,  The operation of relay 1931 completes a
circuit for maintaining itself operated under coh-
trol of key 1943 and relays 1948 and 1928. The
operation of relay 1931 also interrupts the locking
circuit of relay ‘1949, thus permitting this relay
to release. The release of relay 1948 interrupts
the circuit of magnet {919 of the printer reper-
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stop the automatic perforation of tape. The ahove
cycle may be repeated by the momentary opera-

tion of key 1943 as described above 50 long as no .

messages are being received by the printing reper-
forator 318 over the transmitting channel of line
200. The reoperation of key 1343, which is a non-
locking key, interrupts the locking circuit of re-
1ay 193f and causes the reoperation of relay 1948,
Thereafter the above cycle of operation and auto-
matic perforation of tape 202{ is repeated.

Should a message be received in this interval
of time during which magnet 1819 is operated, re-
lay 1902 will be operated as described above and
immediately interrupt the operating circuit of
magnet 1819 permitting this magnet to release
and stop the automatic perforation of letter siz-
nals in tape 2021.

Provision is also made for receiving signals over
the incoming line at one speed and transmitting
them from the transmitting distributor shown in
Fig. 20 at a different speed. In the preferred em-
bodiment of this invention transmission speed
from the transmitting distributor will be the same
or at a higher speed than the speed of the re-
ceived signals. In order to prevent excessive wear
in the tape control contacts 2023 and associated
relay contacts a delay circuit is provided which
comprises the tube 1939, condenser 1851 and high
resistance 1350. When the supply of perforated
tape 2021 is reduced to & predetermined minimum
due to the transmitter shown in Fig. 20 operating
at a higher speed than the reperforator 318, con-
tacts 2023 will open and interrupt the circuit of
relay (932 thus causing relay £932 to release. Re-
lease of relay 1932 interrupts the circuit of the
start magnet 2008 and permits this magnet to re-
lease and stop the transmitting. The release of

" relay 1932 also completes a circuit for the opera-
tion of relay 1933 from battery to the winding of
relay 1933, the right-hand inner break contacts
of relay 1932 over lead 2136 which extends through
Tigs. 20 and 21 to ground through the center set
of operated contacts of relay 2115, It will be re-
called that during the time the transmitter shown

"in Fig. 20 is connected to an outgoing line circuit
and transmitting a message thereto, relay 2(15
will be operated as described above.

The operation of relay 1933 completes a circuit
for maintaining itself operated from battery
through its winding and the break contacts of
relay 1934 to ground through the outer right-hand
operated contacts of relay 1933.

The operation of relay 1933 also completes the
filament circuit of vacuum tube 1939 and con-
nects positive battery to the upper terminal of
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condenser 1951 through high resistances l9_50. -
The time constant of condenser 1951 and resist- .

ances 1950 and 1953 is such that the potential
on the grid of tube 1339 prevents sufficient cur-
rent from flowing through the tube to operate re-
lay - 1835 until some predetermined -time interval
after the operation of relay 1933. In a preferred
embodiment of this invention this time interval is
between 2 and 5 seconds, depending upon the rela-
" tive speeds of the transmission from the trans-

mitting channel of the party line and the speed.

of transmission from the transmitter shown in
Fig. 20. In case the transmission speeds are sub-
stantially the same, the shorter interval of time
is preferred, while the greater the difference in
the transmission speeds the greater the desirable
interval of delay. Assuming that approximately
5 seconds after the operation of relay 1833 the po-
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forator 318, permits this magnet to release and  permit-sufficient current to flow through the wind-

ing of relay 13935 to operate this relay. The op-
eration of relay 1938 completes a circuit- for the
operation of relay i834. Relay {834 in operating
completes a circuit for maintaining itself operated
under control of relay 1933 and interrupts the
locking circuit: of relay 1933. Release of relay
1833 interrupts the locking circuit of relay 1934
and permits this relay to release. The release of
relay (833 reestablishes a circuit through the
starting magnet 2008 of the transmitter shown in
Fig. 20. The operation of the start magnet 2008
causes the transmitter shown in Fig. 26 to resume
operation.

It should be .noted that from the time relay
1932 releases until relay 1833 releases the cir-
cuit of the start magnet 2008 is open so that the
transmitter shown in Fig. 20 will not be trans-
mitting at this time. However, the printing re-
perforator 318 will be perforating an additional
supply of tape in accordance with the received
signaling impulses during this time. Consequent-
Iy a supply of perforated tape is accumulated
during this period which permits contacts 2023 to
reclose and to complete the circuit for reopera-
tion of relay §832. Upon the release of relay
1833 transmission from the transmitter shown in
Fig. 20 is resumed and the above cycle repeated
when the supply of perforated tape 2021 is again
reduced to a predetermined minimum due to the
faster operation of the ‘transmitter shown in
Fig. 20. Thus instead of starting and stopping
this fransmitter after each character is received,
the delay interval causes the transmitter to stop
only at infrequent intervals during the transmis-
sion of a message. This greatly reduces the wear
('m contacts 2023 as well as the contaects on relay

932,

A further alarm circuit js provided toc indi-
cate a trouble condition of some nature which
prevents the transmitter shown in Fig. 20 from
completely transmitting a message. Assume, for
example, that the supply of perforated tape 202§
has been reduced to a predetermined minimum
which causes contacts 2023 to open, and assume
further that no further signals are received by
the printing reperforator 318 and that a figure
signal followed by an H signal at the end of the
previous message has been received by this print-
ing reperforator. Under these ecircumstances
when contacts 2023 open and interrupt the op-
erating circuit of relay 932 this relay will re-
lease. As pointed out above, the release of relay
1932 at this time will cause the operation of relay
1833. The release of relay 1932 at this time will
also complete a circuit for the operation of relay
1948 from battery through the winding of relay
1948, the left-hand outer break contacts of relay
1931, the right-hand outer break contacts of relay
1932, to ground through the left-hand outer
break contacts of relay 1928 and the right-hand
outer break contacts of relay 1948. The opera-
tion of relay 1948 at this time conditions tube
1938 as described above and completes a circuit
for maintaining itself operated and completes
a circuit for the operation of magnet 1818 from
battery through the winding of magnet 1849,
right-hand operated contacts of relay 1949 to
ground through the left-hand break contacts of
relay 1902. Magnet 1918 then causes a printing
reperforator 318 to automatically perforate Ietter
signals in tape 2021 as described above. At the
end of approximately 13 seconds relay 1930 will
operate and within 5 additional seconds ground

tential of the grid of tube 1939 will be such as to 15 will be applied to lead (312 as described above
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and cause the operation of relay {831. Relay

1931 in operating interrupts the locking circuit"

of relay 1949, permits this relay to release and

perforator 318.

" interrupts the circuit of magnet 1819; thus stop- | .
ping the automatic perforation of tape by re-.

The additional supply of perforated tape due

to this operation of the printing reperforator
causes contacts 2023 to reclose and relay 1932 to
reoperate. At the end of the interval of time
determined by the constants of. condenser {95/
and resistances 1958 and 1863, relay 1833 will

" release and reestablish the circuit through the

start magnet 2008 of the transmitter shown in
Fig. 20. This transmitter will then normally
transmit the remainder of the message and the
figure signal following the H signal at the end
of the message.. These signalg will cause the
director to disconnect this transmitter from the
outgoing line circuit to which the message is
transmitted. In so disconnecting the transmitter
from the outgoing line circuit relay 2115 will
normelly be released.

However, in case some trouble develops so that
the entire message is not cpmpletely transmitted
and reiay 2015 released at the end of the 13 sec-

.ond interval plus a portion of the 5 second inter-

rupter interval, then relay {93{ operates, it com-
pletes a circuit for the operation of relay 1936
from battery through the winding of relay 1936,
the center set of operated contacts of relay 1834,
the center set of break contacts of relay 1932 over

51

2131 permitting these relays to release and thus. .

restore the circuit to its original condition.
Provision is also made for indicating a trouble
condition to the operatar in case blank signals
are received from the outlying subscriber’s sta-
tion. ‘As described above, blank signals are em-
ployed for conditioning the selecting equipment
located near ‘the outlying subscribers’ stations.

. It is, therefore, highly desirable that no blank
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lead 2138 which extends through Fig. 20 to ground -

through the center set of operated coniacts of
relay 2118. Relay 1938 in operating connects
ground to lead (964 extending through Fig, 20
and the break contacts of relay 2132 to battery
through the winding of relay 2132, The opera-
tion of relay 2132 completes & circuit for the op-

eration of relay 213! from battery through the.

winding of relay 2131 and the left-hand operated
contacts of relay 2132 to ground over lead $964
through the right operated contacts of relay 1938.
The operation of relay 2131 interrupts the op-
erating circuit of relay 2132. Relay 2132 is slow
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in releasing so that it does not immediately re- -

Jlease. After a short interval of time relay 2032
releases and in :turn interrupts the operating
circuit of relay 213f. Relay 2131 is slow in re-
leasing and requires an appreciable interval of
time for it to release. When relay 2131 releases,
it again closes the operating circuit of relay 2132
and the above cycle of operations is repeated.
During the time of each cycle of operation of

‘relays 2132 and 2131 that relay 2132 is operated,

ground is connected to lead 1965. Since relay
1836 is operated at this time the connection of
ground to lead 1965 by relay 2132 completes a
circuit for lighting lamp 942, During the time
relay 2132 is released the circuit of lamp 842 is
interrupted; thus lamp 942 flashes once for each
cycle of operation of relays 2132 and 2131. This
indicates to the operator that the transmitter
shown in Fig. 20 is not functioning properly so
that she can clear the trouble or call the services

-.of the maintenance force to determine what is
When the message is completely -

the trouble.
transmitted from the tape transmitter shown in
Fig. 20 and this transmitter is disconnected from
the outgoing line circuit to. which it transmitted
the message, relay 241§ will release and interrupt
the circuit of relay 1936 and thus permit this
relay to release. The release of relay 1836 inter-

rupts the operating circuits ‘of rela,y_s 2182 and-
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signals be interposed with message signals be-
cause these blank signals when transmitted over
the outgoing line, that is, the receiving channel
of the full duplex party line, cause the selecting
equipment at these stations to be conditioned-
for controlling transmitters located at these sta-
tions and also temporarily interrupt the com-
munication path to the receiving equipment.
Thus if such signals are transmitted over the
receiving channel of the outgoing line falsely
during the transmission of a message from any
source other than the automatic start circuit
they will cause the message to be mutilated and -
the operation of the transmitters interfered with.

To indicate the arrival of blank signals over
the transmitting channel both the receiving only
teletypewriters gnd the printing reperforators
are provided with contacts which are actuated
by the reception of the blank signal. Contacts

‘1922 of the receiving only teletypewriter are mo-

mentarily closed in response to the reception of
a blank signal by this teletypewriter and. con-
tacts {912 are momentarily closed by the print-
ing reperforator 318 in response to the reception
of a blank signal, that is, a signal in which all
five of the selecting impulses are spacing. Clo-
sure of either of these contacts completes & cir-
cuit for the operation of relay 1847. Relay (947
in operating completes & circuit for maintaining
itself operated under control of key 843. The
operation of relay {947 also completes the cir-
cuit for lighting lamp 942. At this time lamp
842 remains lighted and does not flash. This
indicates to the operator that a blank signal has
been received from the transmitting channel of
the associated party line. The operation of re-
lay 1947 interrupts the circuit of the start mag-
net 2088 of the fransmitter shown in Fig. 20
and thus stops the transmission of the message
by this transmitter. The operation of relay {947
also interrupts the operating circuit of relay
2118 and thus prevents the operation of  this
relay to connect the transmitter shown in Fig.
20 to any line if it is not so connected when the
blank signal is received. The operator may ex-
amine the tape in an effort to determine the
cause of the trouble and upon the operation of
a key 843, relay 1947 is released and the respec-
tive circuits restored to their normal operating
conditions. It is usually impractical to have an

.operator correct a single blank code combina-

tion recorded in tape 202{ so that the director

-~ circuit is arranged to change the blank signal
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into a V signal. The V signal will then be trans-
mitted to the outgoing line circuit and there-
after over the receiving channel to the distant
station. - This V signal will be an extraneous or
false character in the message but it will not
interfere. with the operation of the switching
circuits at the stations to which this receiving
The manner in which the
blank signal is changed.into a V signal may be.
readily understood by reference to Fig. 21. Here
relay 21198 is normally maintained in its right-
hand position by current flowing through its
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lower winding. Current flowing through the
upper winding of this relay normally tends to
operate the relay to 1ts left-hand position but
the effect of this current is normally overcome
by the effect of the current flowing through the
lower winding of this relay. The lower winding
of relay 1929 is so connected to the leads |
through 8§, inclusive, that so long as ground is
connected to any of these leads by the contacts
{ to § of the transmitter shown in Fig. 20 suffi-
cient current flows through the lower winding

2,881,871

provided. Prior to operating this key to stop any
transmitting equipment which may be transmit-
ting, the operator must restore the automatic
start key 944 to its normal position which permits
relay 1818 to release. Then when the operator
operates key 946 a circuit is completed for the
operation of relay 901 from battery through the
winding of relay 801, the break contacts of relay

.. 902, the center set of right-hand break contacts

10

of relay 2128 to maintain this relay in its right- -

hand position. - It should be noted that ground
is connected to this winding through the aux-
iliary contacts 2118 when the transmitfer shown
in Fig. 20 is near its stop position. Thus under
normal operating conditions of the transmitter,
shown in Fig. 20, relay 2129 is maintained in its
right-hand position. .

So long as relay 2128 is maintained in its
right-hand position an obvious circuit is main-
tained for operating relay 2130. During the
time relay 2130 is operated the leads 2 through
5, inclusive, from contacts 2 through § of the
transmitter shown in Hig. 20 are connected to
segments 2 through 5, inclusive, of the trans-
mitting distributor shown in Fig. 20.

Upon sensing fingers 2028 finding a blank code
combination in tape 2021 so that none of the
contacts | through § is operated to its marking
position and thus ground is not connected to
any of the leads | through 8§, the current flowing
through the lower winding of relay 2129 falls to
such a low value that the. current flowing
through the upper winding of this relay causes
its armature to move to its left-hand position
where it interrupts the circuit of relay 2130.
Relay 2130 then releases and connects ground to
the segments 2 through 5 of the distributor
shown in Fig. 20 instead of battery from the con-
tacts 2 through 5 of the transmitter shown in
Fig. 20. Thus during the transmission of this
code combinatidn a spacing first pulse is trans-
mitted followed by four marking impulses in-
stead of five spacing impulses. 'Thus the blank
code combination which comprises five. spacing
impulses is transformed into the letter V code
combination which comprises a spacing first
modulation followed by four marking impulses.

It is to be understood, of course, that the blank
signal could be converted into any suitable code
combination instead of the letter V signal. Simi-
larly, any of the other false or improper switch-
ing or conditioning signals, if necessary or desir-
able, may be transformed into other signals which
do not interfere with the operation of the switch-
ing circuits. The letter V signal has been chosen
merely for purposes of illustration. The letter V
signal is then recorded by the printing reperfor-
ator in the outgoing line circuits and later trans-
mitted to the outlying stations. It will be re-
corded at these stations and appear as an ex-
traneous signal in the message. It will not, how-
ever, cause any improper operation of the switch-
ing circuits located at the outlying stations nor

will it interfere with the operation of the switch--

ing equipment at the central station.
- Provision is also made to enable the operator
at the central station to stop the transmission
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of messages from any or all of the transmitting 7

devices located at the outlying stations without
attempting to start the transmitting equipment
located at any one of the stations. In order to

of relays 1004 and 1019, to ground through the
operated contacts of key 948.. The operation of
relay 901 initiates the operation of the automatic
transmitter start circuit shown in Fig. 10 and de-
scribed above. In this case, however, instead of
transmitting the code combination assigned for
starting some one station following a pause after
the R signal which stops all of the transmitters,
the carriage return signal which comprises a
spacing signal transmitted during the first, sec-
ond, third and fifth impulse intervals, the mark-
ing signal during the fourth impulse interval.
Reception of the carriage return sighal restores
all of the printing selectors to their normal con~
dition without starting any transmitter.

What is claimed is:

1. In a communication system, a switching sta-_
tion, a plurality of communication paths extend-
ing from said station, a plurality of storage de-
vices associated with and individual to each of
said plurality of paths, switching apparatus lo-
cated at said switching station, a plurality of-
transmitting devices connected to said switching
apparatus, means for simultaneously establishing
a plurality of communication paths through said
switching apparatus, each of said paths extend-
ing from one of said transmitting devices to one

‘of said storage devices, means for simultaneously

transmitting messages from said transmitting de-
vices to sald storage devices over said plurality
of paths, and means for thereafter transmitting
said messages in succession over said communica-
tion path extending from said switching station.

2. A telegraph system comprising a switching
station, a plurality of telegraph transmitting de-
vices connected thereto, a plurality of telegraph
communication paths extending from said
switching station, a plurality of signal storing
devices individual to each of said plurality of
telegraph communication paths extending from
said station, switching equipment located at said
switching station capable of providing a commu-
nication path from each of said transmitting de-
vices to each of said storage devices, means for
simultaneously establishing a plurality of said
transmission paths from a plurality of said trans-
mitting devices to a corresponding plurality of
sald storage devices, means for simultaneously
transmitting signals over all of said established
communication paths through said switching
equipment, and means for thereafter transmit-
ting said signals in succession over said communi-
cation path extending from said switching sta-
tion.

3. In a telegraph switching system a switching
station, a plurality of telegraph lines terminating
at said. station, a telegraph signal storage device
individual to each of said lines for storing signals
received therefrom, a telegraph transmitting ap-
paratus individual to each of said storing de-
vices, a plurality of other storage devices indi-
vidual to each of said telegraph lines and means
responsive to stored signals for individually con-
necting each of said telegraph transmitters to any
one of said other storage devices, means for si-

accomplish this the transmitter stop key 946 is 75 multaneously establishing a plurality of said con-
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nections between said transmitting devices and
sald other storing devices, means for simultane-
ously transmitting messages over sald established
connections, and a second group of transmitting
devices for transmitting messages stored in said
other storage devices in succession over said tele-
graph communication paths extending from said
station, . .

4. In a telegraph communication system, a cen-

tral switching station, a plurality of party lines

extending from said switching station to a plu-
rality of outlying stations, means for transmitting

. permutation code groups of signaling impulses

from said outlying to said central stations, stor-
age devices at said central station individual to
each of said lines for storing the permutation
code groups of message signals received there-
from, telegraph transmitting apparatus controlled
by said stored signals, a plurality of other storage
devices Individual to each of said lines, means

. responsive to said stored permutation code signals

for individually connecting each of said transmit-
ting devices to one of said other storage devices,
means for preventing the connection of any other

transmitting devices to any previously connected :

storage device, means for simultaneously estab-

lishing a plurality of said connections between

said transmitting devices and sald other storage
devices, means for simultaneously transmitting
messages over sald pluxality of established con-
nections, means for transmitting the messages
from said second group of storage devices indi-
vidual to each of said lines over said lines in suc-

cession, and means responsive to other storage

permutation code signals for disconnecting said

‘telegraph transmitting apparatus from said one

of said other group of storage devices.
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5. A telegraph communication system compris- -

‘ing a central switching station, a plurality of

transmitting devices connected to said station, a
plurality of telegraph lines extending from said
station, switching equipment located at said sta-
tion, s plurality of outlying telegraph stations
connected to each of a group of said lines extend-
ing from said station, telegraph transmitting and
recelving apparatus located at each of said out-
lying stations, means at said central station for
establishing connections between said transmit-
ting devices and said telegraph lines to said
switching equipment, and means under control
of said central station for automatically starting
the transmitting apparatus located at each of said

- outlying stations in rotation.

6. In a telegraph system, a main station, a plu-
rality of other telegraph stations, a telegraph
communication path extending between all of
said stations, transmitting and receiving appara-
tus located at each of said stations, and means
at said main station for automatically and selec-
tively starting the transmitting apparatus at each
of said other stations one at a time and in a pre-
determined order. :

7. In a telegraph system, a main statioh, a plu~ '

rality of other telegraph stations, transmitting
and receiving apparatus located at all of said
stations, a telegraph transmission path extending
between all of said stations, apparatus at said
central station for automatically and selectively
conditioning the transmission apparatus at one
of said stations for transmission, means for in-
itiating the operation of a time interval measur-

" ing device after conditioning said transmission

apparatus, apparatus responsive to telegraph sig-
nals transmitted from said conditioned transmit-

ting apparatug for disabling the said interval 78 .
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measuring device, and means jointly responsive
to said time interval measuring device and pre-
determined telegraph signals for conditioning the
transmitting apparatus at another "of said sta-
tions and disabling said previously conditioned
transmittiag apparatus. .

8. In a telegraph communication system, a con-
trol station, o plurality of other telegraph sta-
tions, a full duplex line extending between all of
said stations, telegraph transmitting apparatus
located at said other stations, telegraph switching
apparatus located near said other stations, means
for controlling said switching apparatus over-said
full duplex line, means at said control station for
transmitting said switching signals over said du-
plex line for selectively conditioning sald trans-
mitting apparatus at any one of said stations for
transmission over said full duplex line, manual
means for initiating the operation of said trans-

‘mission means at said control stations, and auto-

matic means for initiating the operation of said
control means at predetermined intervals of
time. . . Ce .

9. A telegraph communication system compris-
ing a control station, a plurality of other tele-
graph stations, a full duplex telegraph line ex-
tending to all of said stations, telegraph trans-
mitting apparatus located at said other stations,
telegraph switching apparatus located adjacent
said other stations, means for controlling said
switching apparatus over sald full duplex line,
means at said control station for transmitiing
switching signals over said duplex line for selec-
tively conditioning said transmitting apparatus

"4t any one of said stations for transmission over

said full duplex line, manual means for initiating
the operation of said transmission means a{ said
control station, automatic means for initiating
the operation of said control means at predeter-
mined intervals of time, means responsive to re-
ception of signals from any of said conditioned
transmitting apparatus for preventing the opera-
tion of said automatic means, and means respon-
sive to the transmission of switching signals for
conditioning each of the tranmitting apparatus
located at all of the other stations connected to
said line for disabling said automatic means for
8 predetermined interval of time.

10. In a telegraph system, a central station, a
party line connected to said central station, & plu-
rality of stations associated with said party line,
switching apparatus controlled by signals re-
ceived over said line located near each of sald

. stations, tape-controlled telegraph transmitting
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‘apparatus at said stations, apparatus for condi-

tioning said transmitting apparatus for transmis-
sion over said party line controlled by said switch-
ing apparatus located near each of said stations,
means at said central station for transmitting
switching code combinations over said party line -
for controlling all of said switching apparatus to
condition said transmitting apparatus, means at
said central station responsive to signals received
from said party line, time controlled apparatus at

-sald central station, means for automatically in-

itiating the operation of said means for transmit-
ting switching code combinations jointly con-
trolled by said time-controlled epparatus and
said means responsive to received code combina-
tions, and means for automatically changing said
switching code combinations In a predetermined
order so that the transmitting apparatus at each
of said stations is conditioned for transmission in
a predetermined order.

11, In s telegraph system, a main station, a plu-
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rality of other stations, a telegraph communica-
tion path extending between said stations switch-
ing apparatus located near said stations, selecting
apparatus responsive to signals transmitted over
said path for controlling said switching appara-
tus, means responsive to a predetermined signal
transm1tted over sald path for energizing said
switching apparatus after a predetermined inter-
_ val of time and for a predetermined further inter-
val of time, means responsive to signals received
during said first interval of time for rendering
said switching apparatus non-responsive to said
selecting apparatus, and means responsive to the
absence of signals for a time exceeding said sec-
ond interval of time for rendering said switching

(%}
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apparatus non-responsive to said selecting appa- ]

ratus.

12. In a telegraph system, a telegraph line,
switching apparatus connected to said line, means
responsive to a Ppredetermined telegraph code
combination . for operatively controlling said
switching apparatus for response to further code
combinations transmitted over said line, and
means responsive to telegraph signals received
over said line during a fixed interval of time after
reception of said predetermined code combination
for cancelling the effect of said code combination.

13. In a telegraph system, a main station, a plu-
rality of outlying stations, g telegraph communi-
cation path extending to all of said stations, tele-
graph transmitting apparatus, telegraph receiving
apparatus and telegraph selecting apparatus lo-
cated at each of said stations, a first group of
switching devices locted at each of said outlying
stations for operatively associating said receiving
equipment with said communication path, a sec-

ond group of switching devices for controlling

said transmitting apparatus, means responsive to
a predetermined code combination for operatively
connecting said first group of switching devices
at each of said stations to said selecting device,
means responsive to other code combinations for
operatively associating the receiving device at one
of said stations with said communication path
and for interrupting said operative connection be-
tween said first switching devices and said select-
ing equipment at all of said stations, means re-
sponsive to a second predetermined code combina-
tion for operatively connecting said second group

of switching devices to sald selecting apparatus -

at all of said stations and for interrupting said
operative connection between said receiving de-
vice and said path after a predetermined interval
of time, and means responsive to the reception of
signals during said interval of time for cancelling
the effect of said second predetermined code com-
bination.

14. In a telegraph system, a main station, a
plurality of outlying stations, a telegraph com-
munication path extending to all of said stations,
telegraph transmitting apparatus, telegraph re-
ceiving apparatus and telegraph selecting appa-
ratus located at each of said stations, g first group
of switching devices located at each of said out-
lying stations for operatively associating said
receiving equipment with said communication
path, a second group of switching devices for con-

trolling said transmitting apparatus, means re-
" sponsive to a predetermined code combination for
operatively connecting said first group of switch-
ing devices at each of said stations to said select-
ing device, means responsive to other code combi-
nations for operatively associating the receiving
device at one of said stations with sald com-
munication path and for interrupting said oper-
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ative connection between said first switching de-

vices and said selecting equipment at alt of said
stations, means responsive to a second predeter-
mined code combination for operatively connect-
ing sald second group of switching devices to said
selecting apparatus at all of said stations and for
interrupting said operative connection between
said receiving device and said path after a prede-
termined interval of {ime, means responsive tothe
reception of signals during said interval of time
for cancelling the effect of said second prede-
termined code combination, means operative at
the end of a second interval of time for cancelling
the effect of said second predetermined code com-
bination, and means responsive to the reception of
signals over said channel for rendering said sec-
ond cancelling means ineffective. -

15. In a telegraph system, a central station,
group of outlying stations all geographically sepa-
rated from each other and from said central sta-
tion, a telegraph channel extending from said
central station to all of said outlying stations,
selecting equipment controllable over said tele-
graph channel located near each of said outlying
stations, telegraph receiving apparatus located
at each of said outlying stations, switching appa-
ratus also located near each of said outlying sta-
tions, means responsive to different predetermined
signals transmitted over said telegraph channel
for operatively associating the receiving apparatus
at only one of said stations with said telegraph’
channel, and means at all of the other of said
stations responsive {o said same predetermined
signals for rendering the switching equipment at
all of said other outlying stations non-responsive

to further message signals transmitted over said-

telegraph channel, and means responsive to other
predetermined telegraph signals for interrupting
said operative association between said selected
receiving apparatus -and said channel and for
conditioning said switching apparatus at all of
said stations for response to further signals trans-
mitted over said channel.

16. A telegraph system comprising a plurality
of geographically separated stations, a telegraph
transmission path extending to all of said sta-
tions, a telegraph receiving apparatus located at
each of said stations, a permutation code selector
connected to said path and located near said
stations, repeating apparatus connected between
said path and said receiving apparatus, means
for normally disabling said repeating apparatus,
and means controlled by said permutation code
selector for conditioning said repeating apparatus
for repeating telegraph signals from said path to
sald receiving apparatus, )

17. In & telegraph system, a plurality of geo-
graphically separated telegraph stations, a tele-
graph communication path extending to all of
said stations and remsaining in a fixed state of
continuity, telegraph receiving apparatus located
at each of said stations, telegraph repeating ap-
paratus connected between said path and said re-

celving apparatus normally non-responsive to sig-
nals transmitted over said path, other telegraph
receiving equipment located near said repeating
apparatus, and means responsive to predeter-
mined signals transmitted over said path for con-
ditioning said repeating apparatus for repeating
signals from said path to said receiving apparatus.

18. In a telegraph system, a record-controlled
telegraph transmitter, a plurality of two-position
elementis controlled by the signals stored by the
controlling record, & monitoring device for moni-
toring the signals transmitted by said transmit-

+
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ter comprising a single relay having a plurality
of windings, and a network connected between
said windings and said plurality of elements for
rendering said relay responsive to only one spe-
cific setting of seid elements. :

8

19. In a telegraph system, a group of two-po-

sition contacts, means for positioning said con-
tacts in either of said positions in response to

.permutation code- telegraph signals, a plurality

of monitoring relays, and a network connected
between the windings of said relays and sald con-

tacts for causing each of said monitoring relays.

to respond to a single permutation code setting
of said contacts which is different for each of said
monitoring relays.

20. In a permutation code telegraph system in
which each character is represented by & code
combination of a fixed number of signaling im-
pulses of at least two different kinds, a plurality
of two-position contact members equal to said
fixed number of impulses, a monitoring relay
provided with a biasing winding tending to op-
erate said relay in one direction, a winding of
said relay connected to the same. potential as is
connected to sald contact members when they are
in one position, a third winding of said relay con<
nected to the same potential as is connected to
the said contacts when they are in the second
position, and a resistance network connected be-
tween said second and third windings and said
contacts which causes current to flow through
at least one of said second and third windings
holding the relay in its other position for all but
one permutation and setting of said contacts and
for reducing the current flow through both of
said second and third windings when said con-

10
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and means responsiye to the proper response of .
said first group of relays to the position of said
contacts for establishing an operating connection
between said plurality of relays and said other
relays. ) ’ .
24. In combination, a telegraph signal stor-
ing medium, a plurality of two-position contacts,
one relay controlled by each of said contacts,
other means for simultaneously operating all of
said relays, apparatus responsive to the simul-
taneous operation of all of said relays for setting
sald contacts in accordance with signals stored
in sald storing medium, and means responsive

_ to the correct response of said relays to the set-
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tacts are set in accordance with said one code -

combination so that said relay is operated by the
current Aowing in said biasing winding.

21. A telegraph communication system com-
prising a control station, a plurality of outlying
stations, a telegraph line extending to all of said

~ stations, means at said control station for receiv-

ing a preassigned control signal over said tele-
graph. line, and means at said control station re-
sponsive to the reception of said preassigned code
signal for preventing the further transmission of
said preassigned signal and for transmitting a
second preassigned signal in place thereof,

22. In a telegraph system, a control station, a
plurality of other stations, a communication path
extending between said stations, means at said
control station for transmitting a conditioning
permutation code combination to said other sta-
tions, means at said control station responsive
to reception of said conditioning code combina-
tion, and circuit instrumentalities controlled
thereby for transmitting a different permutation
code combination over said line each time said
conditioning code combination is received over
said communication path.

23. In a telegraph system, a telegraph trans-
mitter, a record for controlling said transmitter,
contacts controlled by said record for controlling

.signals transmitted by sald transmitter, a plu-

rality of relays operated by circuits extending
through said contacts, other relays controlled by
said first group of relays for selectively connect-

ing said transmitter to one of a plurality of tele-

graph transmission paths, means for operating all
of said first group of relays, means responsive to
the simultaneous operation of all of said relays for
initiating the operation of said transmitter in-
cluding apparatus for positioning said contacts
in accordance with signals stored in said record,

40

45

50

55

80

ting of said contacts for completing a circuit
controlled by said relays.

25, In a telegraph system, a fixed number of
permutation elements capable of assuming either
one of two positions, a plurality of selectable de-
vices, & plurality of selecting members, means for
simultaneously operating all said selecting mem-
bers, means resppnsive to the simultaneous opera-
tion of all of said selecting members for estab--
lishing an operative connection between said per-
mutation elements and said selecting members,
and means responsive to the operation of said se-
lecting members through said operative connec-
tion of said permutation.elements for selecting
one of said plurality of selectable devices.

26. In 2 telegraph system, a telegraph line, a
receiving relay connected to sald line, a te!>graph
receiving device and a telegraph signal storing

- device, means responsive to the reception of tele~

graph signals over said line for automatically
connecting said storage device to said line, means
responsive to the reception of predetermined sig-
nals for disconnecting said storage device from
saild line and connecting said receiving device
thereto, means responsive to reception of certain
preassigned signals. for disconnecting said de-
vices from said line, and manual apparatus for
connecting said storage device to said line inde-
pendently of received signsls.

27. In a telegraph system, a telegraph line, a
receiving relay connected to said .line, a tele-
graph receiving device and a telegraph signal
storing device, means responsive to the reception -
of telegraph signals over said line for automat-
ically connecting said storage device to said line,
means responsive to the reception of predeter-
mined signals for disconnecting said storage de-
vice from said line and connecting said receiving
device thereto, means responsive to reception of
certain preassigned signals for disconnecting said
devices-from said line, and manual apparatus for’
connecting said receiving device to said line in-
dependently of received signals.

28. In a telegraph system, a central swit.ching
station, a plurality of outlying stations, telegraph
lines extending from said central station to said
outlying stations, means at said central station
for directing selectively through said - central -
switching station over a single transmission path

- therein messages received from said outlying sta-
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tions to other of said outlying stations in accord-
ance with switching code combinations assigned

. to said outlying stations, and means responsive

70

to switching code combinations not assigned to

‘outlying stations for directing messages over sin-

gle transmission paths within the station and

_ causing recording of the message at the central

75

switching station.

29. In a telegraph system, 8 switching station,
a plurality of outlying stations, telegraph lines
extending to said outlying stations, switching ap-
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- paratus at said switching station for directing
messages to said outlying stations in accordance
with received telegraph signals preceding said
messages, and manually operable means cooper-
ating with said switching apparatus for condi-
tioning said switching apparatus to selectively
direct all the messages directed to any line to be
recorded at said switching station.

30. In s telegraph system, a switching station,
a plurality of other stations, telegraph lines ex-

tending from said switching station to said other:

stations, switching apparatus at said switching
station for selectively routing messages to said
other stations in accordance with telegraph sig-
nals preceding said message, a plurality of man-
ually operable devices each designating one of
said other stations and cooperating with said
switching apparatus for routing messages, and
means responsive to the operation of any one of
said manually operable devices for causing said
. switching apparatus to reroute all of the messages
directed to said one of said lines to receiving ap-
paratus at said switching station.

31. In a telegraph system, a switching station,
a plurality of telegraph lines extending from said
switching station, a plurality of other stations
associated with each of certain of said lines,
means at said switching station and said plu-
rality of stations associated with each of said
lines for selectively directing messages to said
stations in accordance with telegraph signals pre-
ceding said messages, a plurality of manually op-
erable switching devices designating the indi-
vidual stations associated with said lines, and
means responsive to the operation of said manu-
ally operable devices for causing said switching
apparatus to redirect only the messages directed

to the stations designated by said operated man- -

ual switching devices to a receiving_device at said
switching station.

32. In a telegraph system, a switching statlon,

& plurality of telegraph lines extending from said

switching station, a plurality of other stations

associated with each of certain of said lines,

means at said switching station and said plu--

rality of stations associated with each of said
lines for selectively directing messages to .said
stations in accordance with telegraph signals pre-
ceding- said messages, a plurality of manually
operable switching devices each designating the
individual stations associated with said lines,
means responsive to the_ operation of one of said
- devices for causing said switching apparatus to
redirect only the messages directed to the specific
stations designated by said operated switching de-
vice to a receiving device at said switching sta-
tion, and apparatus cooperating with said receiv-
- ing device for automatically directing the mes-
sages to said specific outlying stations through
said switching equipment.

33. In a telegraph switching system, a switch-

ing station, a plurality of lines extending there-.

from, a plurality of telegraph stations connected
to one or more of certain of said lines, switching
apparatus at said central station for directing
messages to said line or lines in accordance with
telegraph signals preceding said messages, and
intercepting means at ‘said central station for
intercepting only messages directed to any speci-
fled station of said plurality of stations connected
to one of said lines.

34. A telegraph switching system comprising
a switching station, telegraph transmitting and
receiving apparatus located thereat, a plurality
of telegraph lines extending therefrom, a plu-
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rality of other stations connected to certain of
said lines, directing equipment at said switching
station for selectively controlling the transmit-
ting apparatus located thereat and directing the
messages transmitted thereby to any of said lines
in accordance with ielegraph signals preceding
the message, a plurality of manually operable
switching devices each designating one of the sta-
tions, and means responsive to the operation of
sald manual device for altering the connections
of said directing equipment for redirecting mes-
sages directed to any one of said stations to other
receiving apparatus at sald switching station.

35. In a telegraph system a switching station,
& plurality of transmission paths, a switching ap-

.paratus. at said switching station, a plurality of

telegraph transmitting apparatus connected to

‘sald switching apparatus, directing equipment for

selectively connecting some one of said transmit-

_ting apparatus to some one of said plurality of

transmission paths, manual switching means for
preventing the completion of said connection, and
other manual switching means for causing said
directing equipment to reselect one of said paths
in accordance with the telegraph slgnals preced-
ing said message.

36. In & telegraph system, a tape controlled
transmitter, the tape having telegraph code sig-
nsals recorded therein, means selectively respon-
sive to predetermined code signals in said tape
for causing said signals to be discarded, said pre-
determined code signals including a code signal
assigned the specific function of conditioning a
receiving recorder of code signals, and means re-
sponsive to other sighals recorded in said tape for
rendering said discarding means ineffective.

37. In a telegraph sytem an automatic trans-
mitter for transmitting signals over paths in ac-
cordance with codes, means for controlling the
transmitter by a control form which includes di-
recting code, end-of-message codes and othel
codes at times specifically assigned control func-
tions, means conditioned upon said other codes
following end-of-message codes and preceding di-
recting codes for preventing -the further trans-
niission of said other codes beyond said trans-
mitter. .

38. In a telegraph system a tape controlled
transmitter, the tape having telegraph code sig-
nals recorded therein, means selectively respon-
sive to predetermined code signals in said tape
for causing said signals to be discarded, another
transmitter in said system, apparatus responsive
to one of said predetermined code signals for con-
trolling the starting of said other transmitter and
means responsive to other signals recorded in
said tape for rendering said discarded means in-
effective.

39. In a telegraph system a tape controlled
transmitter, the tape having telegraph code sig-
nals recorded therein, means selectively respon-
sive to predetermined code signals in said tape
for causing said signals to be discarded, other
transmitters in said system, a test circuit, appa-
ratus responsive to one -of said predetermined
code sighals for initiating the operation of said
test circuit for testing one of said other trans-
mitters for storage message signals.

40. In a telegraph system, a plurality of receiv-
ing devices, a tape in which telegraph code com-
binations are punched, a telegraph transmitter
controlled by said tape, means selectively respon-
sive to a predetermined. group of said signals re-
corded in said tape for causing said transmitter
to advance said tape through said transmitter
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without’ transmitting said correspondlng signals
over any operating transmission circuit, means
responsive to another group of impulses recorded
in said tape for selectively connecting said trans-
mitter to an operative telegraph transmission

path providing for ultimate transmission over a

path extending to a plurality of telegraph receiv-
ing devices, and other means also responsive to
said other group of impulses recorded in said tape
for connecting said transmitter to a specified Te-
“celving device.

10

41, In a telegraph system means for recording .

~ telegraph signals by permutation code impres-.
‘15

sions in a tape, telegraph transmitting apparatus
controlled by said impressions in said tape, means
Jjointly responsive to recording specified signals in
said tape and a predetermined minimum supply
of sald tape between said recording device and
said transmitter for causing said recording device
to automatically impress in said tape predeter-
mined code combinations having at least one im-
pression representing. a signal element, and
means responsive to the recording of said specified
signals in said tape and to said predetermined
code combination automatically impressed in said
. tape for causing said transmitter to automatically
discard said predetermined code combinations
automatically impressed in said tape.

42. In & telegraph system, a cross-bar switch, a
plurality of telegraph communication paths eon-

20
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30

. nected to said cross-bar switch, & telegraph trans-

mitter connected tosaid cross-bar switch, a tele-
graph signal recording medium, means for con-
trolling a telegraph transmitter in accordance

with the signals recorded in said medium, and

means selectively responsive to signals stored in
said recording medium for controlling said cross-
bar switch {o selectively connect said transmitter
to one of said communication paths.

43. In a telegraph system a cross-bar switch, a
plurality of communication paths connected to
said cross-bar switch, storage means for storing
telegraph code combinations, a telegraph trans-
mitter connected to said storage means {o trans-
mit signals stored therein, and connections for
the control of said switch by and in accordance
with signals stored in said storage means for con-
trolling the selective conneciion of said trans-
mitter over said cross-bar switch to one of said
paths.

44. In a telegraph system, switching apparatus
having rows of contacts in electrical coordinate
relation, a plurality of communication paths con-
nected to said switching apparatus, storage means
for storing telegraph code combinations, a tele-
graph transmitter connected to said storage
means for transmitting the code combinations
stored therein, and connections for the control of
said switching apparatus by and in accordance
with signals stored in said storage means for con-
trolling the selective connection of said trans-
mitter to one of said paths over said switching
apparatus having rows of contacts in electrical
coordinate relation.

45. A telegraph switching system comprising a
co-ordinate switch, a plurality of tape controlled

“telegraph transmitters, each individual to a row
of contacts on said switch, a plurality of com-
munication paths each individual to other rows
of contacts of said switch in co-ordinate relation
to said first group of rows of contacts, a per-
forated tape for controlling each said telegraph
transmitter, and means responsive to signals per-
forated in tape of one of said transmitters for
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actuatlng sald switch to connect the correspond-
ing transmitter to any of said communlcaﬁon
paths..

46. A telegraph system comprising a cross-bar -
switch, a tape. controlled telegraph transmitter
individual to a-row of contacts on said switch, a
plurality of communication paths each individual
to a row of contacts on said switch coordinate
to said first row of contacts, means for establish-
ing a communication path from said transmitter
to any of said paths through said switch, and
means responsive to predetermined signals re-
corded in the tape controlling said transmitter
for releasing said connection, ‘

47. In a telegraph system, a communication
path, a plurality of tape controlled telegraph
transmitters one of which is located remote from
another thereof and all connected to said-path in
the tapes of which message matter may be stored,
means for automatically, successively, and in-
definite sequence testing said transmitters for
the presence of stored message matter, and caus- .
ing transmission thereof therefrom if any mes-
sage matter is found to be so stored upon test.

48. In & telegraph system, a tape, means for

‘storing signals in said tape, telegraph transmii-
‘ter controlled by signals stored in said tape, means

for passing said tape from said storing means
to said transmitter, means responsive to the
quantity of said tape between said transmitter
and said storing means for controlling the opera-
tion of said transmitter, and means responsive
to sald controlling means for preventing the op-
eration of said transmitter for a predetermined’
interval of time after the operation of said trans-
mitter is interrupted by said control means.

49. In & telegraph system, a plurality of tele-
graph stations, a telegraph line extending to said
stations, transmiiting apparatus located at each
of said stations, means for operatively associat-
ing each of said transmitters with said telegraph
line for transmission thereover one at a time, and
means responsive to a steady signaling condition
applied to said line by any of said transmitters
for a predetermined interval of time for disasso-
ciating from said line any operatively associated
transmitter. )

50. In a telegraph system, a plurality of tele-
graph stations, a telegraph line extending to said
stations, transmitting apparatus located at each
of said stations, means for operatively associat-
ing each of said transmitters with said telegraph
line for transmission thereover one at & time, and
means responsive to a steady signaling condi-
tion applied to said line by any of said trans-
mitters for a predetermined interval of time for
disassociating from said line any operatively as-
sociated transmitter and for operatively associat-
ing another transmitter with said line for trans- =
mission thereover.

51. In a telegraph system, a telegraph trans-

* missfon path, a tape controlled telegraph trans-
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mitter, a tape for said transmitter, means for op-
eratively connecting said transmitter with said
telegraph path, and means responsive to the end
of said tape passing a predetermined point in

‘said transmitter for disconnecting said transmit- )

ter from said path.

52. In a telegraph system, incoming channels
supplying signals intended for transmission over
outgoing channels, and means for preventing de-
lay of slgnals comprising two paths permanently
identified with at least certain of the outgoing
channels over which signals intended. for any one
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outgoing channel may be simultaneously con-
veyed.

53. A system of communication having, in com-
bination with a transmitting unit and a plurality
of terminal units, an intermediate relaying unit
geographically remote from said transmitting
unit automatically operative upon delivery of
message-matter thereto by the transmitting unit
to relay the same to one of the termina] units
selectively, characterized in that the intermediate
relaying unit-has associated therewith cyclically

. operable control apparatus and the transmitting
unit has associated therewith controiled appara-
tus, whereby transmission from the transmitting
unit is automatically repeatedly initiated under
control of the control apparatus associated with
the intermediate relaying unit.

54. A system of communication having, in com-
bination with a transmitting unit and a plurality
of terminal units, an intermediate relaying unit
automatically operative upon delivery of message-
matter thereto by the transmitting unit through
an intervening channel of telegraphic transmis-
sion to relay the same to one of the terminal
units selectively, characterized in that the inter-
mediate relaying unit has associated therewith
control apparatus and the transmitting unit has
associated therewith controlled apparatus, for
automatically -initiating transmission from the
transmitting unit at intervals under control of the
control apparatus associated with the interme-
diate relaying unit,

55. A system of communication . having, in
combination with a transmitting unit and a plu-
rality of terminal units, a relaying unit having
8 storage medium on which message-matter sent
from the transmitting unit may be recorded,
means operable automatically upon the record-
ing of message-matter on said storage medium to
initiate the transfer thereof to one of said ter-
minal units selectively, control means associated
with the relaying unit and controlled means as-
sociated with the transmitting unit for initiating

transmission from the transmitting unit, and-

means whereby said control means is actuated
automatically to initiate transmission from the
transmitting unit at intervals.

56. A system comprising a plurality of outlying
stations, means for selectively transmitting code
combinsations representing messages from certain
of said stations to others thereof including a tele-
graph exchange station through which said mes-
sages are relayed automatically, said exchange
station including mechanism operable to convert
said combinations from electrical to mechanical
form and vice versa, means at said exchange sta-
tion operating under the control of different code
combinations initially transmitted with a message
to select one of a plurality of paths for the trans-
mission of the message combinations, and solely
automatically operable means at the. exchange
station for initiating transmission successively
from successive ones of said outlying stations.

57. A system of communication which com-
prises a plurality of message-originating trans-
mitters, a channel of transmission common to a
plurality of said originating transmitters and
terminating at an intermediate relaying station,
means for storing the messages mechanically at
the intermediate relaying station, and selecting
devices at the intermediate relaying station op-
etative under control of each message for direct-
ing the message to a station of address, in com-
bination with control equipment at the interme-
diate relaying station for successively and auto-
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matically assigning transmission periods one at
a time to sald plurality of message-originating
transmitters-to which said channel is common.

58. A system comprising a plurality of geo-.

graphically separated message-initiating trans-
mitters, ‘a channel of transmission common to

said fransmitters, message recording equipment
associated with said channel for recording mes-.

sages transmitted from any of a plurality of said
transmitters, and control equipment associated
with said channel at one station for automatically
and successively initiating transmission from said
plurality of transmitters under the control of said
one station,

. 59. A. system comprising a plurality of mes-
sage-originating transmitters associated with a
common channel of transmission, receiving de-
vices associated with and individual to said plu-
rality of said transmitters, a recelving device
common to said plurality of transmitters and as-
sociated with said channel of transmission, &
control point including control equipment for suc-
cessively and automatically assigning times of
transmission from said transmitters to said com-
mon receiving device, in- combination with a
transmitter at said control point and means for
delivering messages selectively from said frans-
mitter at said control point to said plurality of
receivers.

60. A system comprising a plurality of geo-
graphically separated message-initiating trans-
mitters, a channel of transmission common to
sald ftransmitters, message receiving equipment
associated with said channel for receiving mes-
sages transmitted from any of a plurality of said
transmitters, control equipment associated with
said channel for automatically and successively
sending signals to initiate transmission from said
plurality of transmitters, and means responsive

to signals received by said receiving equipment,

for initiating the operation of said automatic con-
trol equipment.: -

8l. A system comprising ‘& plurality of geo-
graphically ‘separated message-initiating trans-
mitters, a channel of transmission common to
sald transmitters, message receiving equipment
associated with said channel for receiving mes-
sages transmitted from -any of a plurality of said
transmitters, control equipment associated with
said channel for automatically and successively
initigting transmission from said plurality of
transmitters, and means responsive to the cessa-

tion of the reception of signals by said receiving

equipment for a predetermined interval of time
for initiating the operation of said contro] equip-
ment.

62, A system of communication having, in com-
bination with a tape controlled transmitting unit
and a plurality of terminal units, an intermediate
relaying unit connected over a telegraph line to
sald transmitting unit and automatically opera-
tive upon delivery of message-matter thereto by
the transmitting unit to relay the same to one of
the terminal units selectively, characterized in
that the intermediate relaying unit has associated
therewith control apparatus for sending start sig-
nals and the transmitting unit has associated
therewith controlled apparatus responsive to said
start signals, whereby transmission from the
transmitting unit is automatically repeatedly in-
itiated under control of the control apparatus as-
sociated with the intermediate relaying unit.

- 63. A system of communication having, in
combination with a tape controlled transmitting
unit and a plurality of tape controlled outgoing

-
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line units, an intermediate tape controlled relay-
ing unit having directing means automatically

- . operative upon delivery of message-matter there- -

to by the transmitting unit to relay the same to
‘one of the outgoing line units selectively, char-
acterized in that the intermediate relaying unit
has associated therewith control apparatus and
the transmitting unit has associated therewith
" controlled appardtus, for automatically initiating
‘transmission from the transmitting unit at in-
tervals under control of the control apparatus
associated with the intermediate relaying unit.

10

64. A system of communication having, in com-

_bination with a plurality of permutation code’

transmitting units and a plurality of terminal
units, & relaying unit having a storage medium

on which message-matter codes interspersed with

iessage address codes sent from & transmitting
unit may be recorded, means operable automati-
cally upon the recording of message address codes
on said storage medium to initiate the transfer
of subsequent message-matter codes to one of said

15
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channel for receivlng messages transmitted from
any of a plurality of said transmitters, control

. equipment associated with said channel at one

point and a plurality of means operably con-
trolled thereby, one for each said transmitter, for

-automatically and successively initiating trans-

mission from said plurality of transmitters, and
means responsive to signals received by said re-
celving equipment for initiating the operation of
said automatic control equipment, :

68. A system comprising a plurality of geo-
graphically separated message-initiating trans-
mitters, channels including a two-way channel] of

..transmission common to said transmitters, a

message recording instrumentality associated with

-"saig channe] for making a record of messages

transmitted from any of a plurality of said trans-

~ mitters, control equlpment assoclated with said

20

terminal units selectively, control means asso-

ciated with the relaying unit and controlied
means associated with each transmitting unit for
initiating transmission of address codes and mes-
sage-matter codes from the transmitting -unit,
and means whereby said control means is actu-
ated automatically to initiate transmission from
the transmitting unit incident to cessation of or
absence of transmission from another transmit-
ting unit.

65. A system comprising a plurallty of outlying
stations and means for selectively transmitting
code combinations representing messages from

certain of said stations to others thereof includ-

- ing a telegraph exchange station through which
sald messages are relayed automatically, said ex-
change station including tape controlled trans-
mitters operable to convert said combinations
from mechanical to electrical form and electrical-
ly operable devices for recording signals in or
upon tape, means operating under the controi of
certain of said combinations to select one of a
plurality of paths for the transmission of the
comhbinations as code representing currents, and
solely "automatically operable means at the ex-
change station for successively causing the con-
version of stored message codes at successive
ones of said outlying stations into code-repre~
- senting electrical currents and their transmission
to said central station. - o

66. A system of communication which com-

prises a plurality of message-originating trans-
mitters, a channel of transmission common to a
 plurality of said originating transmitters and ter-
minating at an intermediate relaying station,
means at the intermediate relaying station op-
erative under control of each message for re-
laying the messages selectively according to their
respective addresses into a channel directed to-
ward a station of address, in combination with
control equipment at the intermediate relaying
station for successively and automatically de-
tecting cessation of incoming transmission upon
said channel from one transmitter and incident
to such cessation enabling another temporarily
idle of said message-originating transmitters to
transmit over said channel. :

67. A system comprising a plurality of geo-
graphically separated message-initiating trans-
mitters each having means for supplying it with
message material in recorded form, a channel of
transmission common to said transmitters, mes-
sage receiving equipment associated with'said

25

channel for asutomatically and successively initi-
ating transmission from said plurality of trans-
mitters, means responsive to the cessation of the
reception of signals by said receiving device for a
predetermined interval of time for initiating the

‘operation of said control equipment and means

operating under control of the record for selec-
tively relaying messages recorded therein over one
or more of said channels.

69. A system comprising a plurality of geo-
graphically separated message-initiating trans-
mitters, a channel of transmission common to
said trahsmitters, message receiving equipment
associated with said channel for receiving mes-

" "sages transmitted from any of a plurality of said
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transmitters, control equipment associated with
said channe] for automatically and. successively
initiating transmission  from said plurality of
transmitters, and means responsive to a specific
code or sequence of code sighals received by said
receiving equipment for initiating the operation
of sald automatic control equipment.

70. A system -comprising a plurality of geo-

" graphically separated message-initiating trans-

60

mitters, a channel of transmission common to
said transmitters, message receiving equipment
associated with said channel for receiving mes-
sages transmitted from any of a plurality of said
transmitters, control equipment associated with
said channel for initiating transmission from one
or .another of said plurality of transmitters, said
control equipment including means responsive to

the cessation of the reception of signals by said
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recelving device for & predetermined interval of
time for causing operation of said control equip-
ment to initiate transmission from  another of
said transmitters.

‘71, A system comprising a plurality of geo-
graphically separated message-initiating trans-
mitters, supply means for furnishing message ma-
terial in stored form for transmission by said
transmitters, a channel of transmission commoa
to said transmltters receiving means for receiv-
ing such message materlal transmitted over said

" .channel, control equipment for putting one oi
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said transmitters in transmitting relation to said
channel, devices monitoring said channel and op-
erable upon absence or cessation of transmis-
sion by said one transmitter to actuate said con-
trol equipment, and controlled means operable
incident to said actuation temporarily to remove
said one transmitter from transmitting relation
to said line and place another transmitter in
fransmitting relation thereto.

72. A system comprising a plurality of geo-
graphically separated message-initiating trans-
mitters, supply means for furnishing message
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material in stored form for transmission by said
transmitters, a receiving device common to said

transmitters for receiving messages transmitted

thereby, control equipment for putting one of
said transmitters in transmissive relation to said
receiving device, message receiving equipment
cooperating with said receiver and operable upon
absence, cessation or termination of transmission
by said transmitter to actuate said control equip-~
ment, and control means operable incident to each
said actuation to remove any transmitter from
transmissive relation to said receiving device and
put another transmitter in such transmissive re-
lation.

73. A combination according to the foregoing
claim 72 having cyclic means whereby a plurality
of said transmitters are cyclically put in said
transmissive relation.

74. In a system of telegraph transmission in
which messages are directed by codes at the head
end thereof, a station for originating a message,
a line to another station, a reperforator at said
other station for initially recording a message
transmitted from said originating station, said
reperforator being normally disassociated from
said line, and means operative by reception over
said line of a code or a plurality of codes prior to
a directing code or codes for associating said re-
perforator with said line for the recording of a
directing code whereby said reperforator is pro-
tected against recording line hits as directing
codes,

75. In a system of telegraph transmission in
which messages are directed by codes which pre-
cede the message, a station for originating the
message, a line to another station, a reperforator
at said other station for initially recording a mes-
sage transmitted at said originating station, said
reperforator being normally disassociated from
said line, and means responsive to the reception
of a code signal repeated a predetermined num-
ber of times prior to said directing codes for as-
sociating said reperforator with said line for re-
cording said directing codes and the following
message whereby said reperforator is protected
against recording line hits as-directing codes.

76. In a system of telegraph transmission in
which messages are directed by codes at the head
end thereof from s station for originating said
messages over a line to a recording device indi-
vidual to said line at another station, means for
protecting said recording device from recording
interference as directing codes which comprises
apparatus for normally disassociating said record-
ing device from said line, and means controlled
by the signal conditions applied to said line prior
to the transmission of said directing codes for
associating said recording device with said line
for the recording of said directing message codes.

77. In a system of telegraph transmission in
which messages are directed by codes preceding
the messages, a station for originating a message,
a line from said station to another station, a
reperforator individual to said line for initially
recording & message transmitted from said origi-
nating station, apparatus for normally disasso-
ciating said reperforator from said line, and
means operative by the reception of a predeter-
mined pattern of a plurality of signaling condi-
tions transmitted over said line for associating
said reperforator with said line for the record-
ing of directing code whereby said reperforator is
protected against recording line hits as directing
codes, .

78. In a multi-station telegraph system, a
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switching center and a plurality of other sta-
tions, telegraph lines or channels connecting said
other stations to said switching center, printers
at said stations for communicating over said lines
or channels, receiving devices including tape re-
perforators at said switching center for storing
message signals from the other stations, means
to operatively associate a tape reperferator tem-
porarily with a line or channel to receive a mes-
sage from a station on said line or channel, means
operable from said other station to release the
reperforator and means to automatically release
the reperforator if the operator at said other sta-
tion fails to release said reperforator.

79. In a multi-station telegraph system, a main
office and a plurality of other stations, telegraph
lines or channels connecting said other stations
to said main office, means including switching
means at said main office operable to intertrans-
fer messages from one to another of said lines
or channels, means including printers at said sta-
tions for effecting communication over said lines
or channels, receiving devices including tape re-
perforators at said main office for storing message
signals from the other stations, means to re-
ceptively associate a tape reperforator temporarily
to a line or channel when transmission is initiated
from a station on said line or channel, means
oberable at the station initiating transmission to
control the dissociation of the reperforator and
means to automatically disassociated the reper-
forator if the calling station operator fails to op-
erate said means.

80. In a multistation telegraph system, a cen-
tral station and a plurality of subscriber stations,
telegraph lines or channels from said subscriber

stations to said central station, printers opera-:

tively associated with -said lines or channels, sig-
nal storage units at the central station for stor-
ing signals received from said subscriber stations,
manually operable means at each of said sub-
scriber stations for preparing messages for trans-
mission to said central station, means responsive
to reception of said prepared messages for opera-
tively associating an idle signal storage unit to
the line to one of said subscriber stations, and
means effective when no signals are received from
said subscriber station for a predetermined pe-
riod of time for automatically releasing the op-
eratively associated signal storage unit.

81. In a telegraph switching system, a main
office and a plurality of outflying stations, tele-
graph lines or channels from each of said out-
lying stations to said main office, switching means
at the main office for intertransferring messages
from one to another of said lines or channels,
permutation code controlled recorders operative-
ly associated with said lines or channels, signal
storage units at the main office for code signals
from the branch stations, operator controllable
means at each outlying station for initiating
message sending te the main office, means re-
sponsive thereto for receptively .connecting an
idle signal storage unit to the sending outlying
office and means effiective when no signals are
received from the calling outlying office ‘for a
predetermined period of time for automatically
releasing the connected signal storage unit.

82. In a telegraph system a tape, means for
storing signals in said tape, telegraph transmitter
controlled by said signals stored in said tape,
means for passing said tape from said storage
means to said transmitter, means responsive to
a predetermined minimum quantity of tape be-
tween said transmitter and said storing means

[
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for stopping the operation of said {ransmitter, a.
‘retarding relay controlled by said responsive
mesns for preventing the restarting of said trans-
mitter during the retarded interval of said relay.

83. In & telegraph system, means for storing
telegraph signals, a telegraph transmitter con-
trolled by sald stored signals, instrumentalities
responsive to a reduction of the stored signalg to
a predetermined minimum for stopping the op-
eration of said transmitter, a time delay device,
an operative connection between sald instru-
mentalities and said time delay device for initia-
tion of the operation of said time delay device,
and means controlled by said time delay device

for preventing the starting of said transmitter

sduring the delay interval of said delay device.

84. In a telegraph system, a cross-bar switch, &

signal transmitter operated by stored signals,
means for storing a plurality of successive mes-
sages to be transmitted by the transmitter, cer-
tain of sald messages being destined for different
stations of address, directing codes at the head
end of each message and an end-of-message code
or codes being at the rear end thereof, means
operable in accordance with the directing codes
for selectively establishing paths over said cross-
bar switch, devices operable incident to each end-
of-message code to stop transmission from sald
transmitter and means operable thereafter inci-
dent to the selective establishment of a path over
sald cross-bar switch to initiate further trans-
- mission from said transmitter.

85. In & telegraph system, an automatic trans-
mitter, a line, arrangements for starting trans-
mission from said automatic transmitter by re-
mote control over said line from a distant point
comprising a transmitter starting circuit asso-
ciated with the transmitter, sending apparatus
for sending a pattern comprising a plurality of
code combinations separated by a pause from
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by reception of the entire pattern for condition-

» ing an apparatus, shd canceling means prevent-
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ing the conditioning of any apparatus operated
by reception after the pause of any code com-
bination other than the one code combination as-
signed for unconditioning all apparatus.

88. A system for selectively conditioning ap-
paratus associated with a channel of telegraphic
transmission by telegraphic codes transmitted to
condition the apparatus, which comprises; means
for transmitting a signal pattern including a
pause, & code combination for unconditioning all
conditicned apparatus, and a code character for
selectively conditioning one apparatus; selective-
1y controlled devices actuated by reception of the’
entire pattern for conditioning an apparatus; and
cancelling means for cancelling the effect of and
response to the preceding portion of the pattern

-by reception after the pause of any code com-

bination other than the one for unconditioning
all said apparatus,

89. A method of selectively conditioning appa-
ratus connected to & channel of telegraphie trans-
mission by code combinations transmitted”over
the channe] which comprises transmitting a pat-
tern of code combinations for selectively condi-
tioning one apparatus, selectively conditioning
the apparatus by reception of the entire pattern
within a predetermined period of time, and pre-
venting the conditioning by expiration of the time
prior to reception of the entire pattern.

90. A method of selectively conditioning appa-
ratus connected to a channel of telegraphic trans-

" mission by code combinations transmitted over
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said distant point to actuate said circuit to its -

start condition, and means operative in response
to reception immediately following said pause of
any signal other than the normal next signal of
said pattern for preventing the actuation of said
circuit to its start condition. :

" 86. A telegraph system comprising a switching
station, a plurality of telegraph transmitting in-
strumentalities and a message interceptor at said
switching station, a plurality of telegraph lines
extending from sald switching station, a plurality
of other stations connected to said lines, a direc-
tor for each said transmitting instrumentality
for selectively controlling the associated trans-

_mitting instrumentality for directing the messages
‘transmitted thereby to any said other stations in
accordance with the first code signals of a series

of code signals, a plurality of operable switching

devices, each individual to one of said other sta-.

tions and all associated with one of said trans-

mitting instrumentalities, and means responsive

to the operation of any one of said switching de-

vices for redirecting the transmission from said

one transmitting instrumentality of all messages

directed to the station individual to said device

to said message interceptor.

-~ 87. A system for selectively conditioning appa-

ratus associated with a channel of telegraphic

transmission by telegraphic codes transmitted

over the channel to condition the apparatus, which
comprises; means for transmitting a signal pat-

tern including a pause, a code combination for

unconditioning all conditioned apparatus, and a

. code character for selectively conditioning one
apparatus; selectively controlled devices actuated
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the channel which comprises transmitting & pat-
tern of code combinations for selectively condi-
tioning one apparatus, selectively conditioning
the apparatus by reception of the entire pattern
within & predetermined period of time, and can-
celing the effect of and response to the preceding
portion of the pattern by expiration of the time
prior to reception of the entire pattern.

91, In a telegraph system, a switching station,
a plurality of sources of messages incoming to
said station accompanied by individual address
signals, s station of address for said messages, se-
1ective devices operating in accordance with the’
address signals for controlling direction of the
messages through said switching station toward
the station of address, control means for tempo-
rarily conditioning said selective devices whereby
messages directed to said station of address may
be diverted to a supplemental path, a storage
instrumentality in said path for storing said di-
verted messages including signals of address, and
transmitting-on means automatically operable
under control of the messages stored in said in-

strumentality for causing selective devices to se-

lectively control direction of sajd messages to
sald station of address.

92. In a telegraph system, a switching station,
a plurality of sources of messages incoming to
said station accompanied by individual address
signals, a station of address for said messages,
selective devices operating in accordance with
the address signals for controlling direction of the
messages through said switching station toward

. the station of address, control means for tem-
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porarily conditioning said selective devices
whereby messages directed to said station of ad-
dress may be diverted to a supplemental path, a
storage instrumentality in said path for storing
said diverted messages including signals of ad-
dress, and means whereby together with means

for at times conditioning sald transmitting-on
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means to suspend retransmission of stored mes-
. sages and at other times to recondition said
transmitting-on means to proceed with further
retransmission of stored messages,

93. In a telegraph system, a switching station,
a plurality of sources of messages each combined
with address signals; a station of address for said
messages; selective devices operative in accord-
ance with the. address signals for controlling

transmission of currents representing the mes- :
sages to a recording device at their station of ad-

dress; and control means for conditioning the se-
lecting devices whereby messages from a selected
portion less than the whole of said sources may be
redirected to another recording device. -

94. In a telegraph system, a switching station;
& plurality of sources of messages each combined
with address signals; a station of address for said
messages, selective devices operative in accord-
ance with the address signals for controlling
transmission of currents representing the mes-
sages to & recording device at their station of ad-
dress; control means for conditioning the select-
ing devices whereby messages from a selected por-
tion less than the whole of said sources may be
redirected to another recording device; and a re-
transmitter for retransmitting signals under con-
trol of said last named recording device together
with eircuit connections whereby said retrans-
mitter functions in said system as a source of
messages, each combined with address signals.

95. In a telegraph system, a switching station, a,
plurality of sources of incoming messages includ-
ing individual address signals; & plurality of sta-
tions of address for the messages reached by a
channel at least in part common thereto and lead-
ing from the switching station; selective devices
operative in accordance with the address signals
for controlling transmission of currents repre-
senting the messages to recording devices at their
respective stations of address; and control meansg
for conditioning the selective devices whereby
messages for a selected number less than the
whole of sald stations of address may be redi-
rected to recording means elsewhere.

96. In a telegraph system, a switching station,
& plurality of sources of incoming messages in-
cluding individual address signals; a plurality of
stations of address for the messages reached by a
channel at least in part common thereto and
leading from the switching station; selective de-
vices operative in accordance with the address
signals for controlling transmission of currents
representing the messages to recording devices at
their respective stations of address; control
means for conditioning the- selective devices
whereby messages for a selected number less than
the whole of said stations of address may be re-
directed to storage means elsewhere, and a signal
retransmitter controlled by and in accordance
with signals stored in said storage means, to-
gether with circuit connections whereby said stor-
age means and retransmitter is or may be condi-
tioned to function as one of said plurality of
sources of incoming messages. )

97. In a telegraph system, a switching station,
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means for conditioning the selective devices
whereby messages for a selected number less than
the whole of said stations of address may be re-
directed to recording means elsewhere, in com-
bination with other stations of address for mes-
sages from the plurality of sources, and control
means for conditioning said selective means in a
manner whereby messages from a selected por-
tion of said sources to any of .aid other stations

-of address may be redirected to another record-

ing device. .
88. In a telegraph system, a switching station,
a plurality of sources of incoming messages in-
cluding individual address signals, a plurality of
stations of address for the messages reached by

& channel at least in part common thereto and -

" leading from the switching station, selective de-
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a plurality of sources of incoming messages in- -

cluding individual address signals, a plurality of
stations of address for the messages reached by
a channel at least in part common thereto and
leading from the switching station, selective de-
vices operative in accordance with the address
signals for controlling transmission of currents
representing the messages to recording devices
at their respective stations of address, control

70
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vices operative in accordance with the address
signals for controlling transmission of currents
representing the messages to recording devices at
their respective stations of address, control means
for conditioning the seelctive devices whereby
messages for a selected number less than the
whole of sald stations may be redirected to re-
cording means elsewhere, in combination with
other stations of address for messages from the
plurality of sources, control means for condition-
ing said selective means in a manner whereby
messages from any selected portion of said sources
to any of said other stations of address may be
redirected to another recording device, and a sig-
nal retransmitter controlled by and in accordance
with signals stored in said last-named recording
device, together with circuit connections whereby
said recording device and retransmitter is or may
be conditioned to function as one of said plurality
of sources of incoming messages. .
99. In a telegraph system, 2 switching stetion;
a plurality of sources of series of signals form-
ing messages, each message combined with ag-
dress signals; g plurality of stations of address
for said messages; selective devices operative in

~accordance with the address signals for control-

ling transmission of currents representing the
messages over paths leading toward the respec-
tive stations of address; control means for con-
ditioning the selecting devices whereby messages
for any station of address received from o
selected portion of sald sources may be re-
directed to an intercept recorder; and control
means whereby messages for another station of
address from independently selected portions of
said sources may be redirected to a different in-
tercept recorder,

100. In a telegraph system, a switching sta-
tion, a plurality of sources of messages each nor-
mally accompanied by address signals, a station
of address for said messages, a plurality of single
channel transmission paths having stages of
storage and retransmission through said switch-
ing station over any one of which messages may
be directed to said station of address, selective
devices operated in accordance with the address
signals for controlling direction of messages over
said paths, a supplemental path including more
stages of storage and retransmission than the
others, 'and control means for automatically
causing messages directed to said station of ad-
dress to proceed thereto via said supplemental
path.

101. In a telegraph system, & switching sta-
tion, a plurality of sources of messages each
normally accompanied by address signals, a sta-
tion of address for said messages, a path in-
cluding at least one stage of storage and re-
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'mmoh through said switching station

over which any one of said messages may- be

directed to said -stations of address, selective
devices operated in accordance with the address
signals for controlling direction of messages over

said path, a supplemental path having a differ-

ent number of stages of storage and retrans-
mission, and control means for causing messages
to De directed under the control of their original
address signals over said supplemental path to
their station of address.

‘102, In a telegraph system, a switching sta-
tion, a source of message codes each combined
with address signal codes, a station of address

for said messages represented by the message’

codes, selective devices operative in accordance
with the address codes for controlling direction
of the message codes exclusively over one or
more primary paths through said switching sta-
tion toward the station of address, and control
means for temporarily conditioning said selec-
tive devices whereby all of sald message codes
may be directed exclusively, during such con-
ditioning, over a secondary path through said
switching station toward said station of address.

103. In a telegraph system, a switching sta-
tion, a source of codes interspersed with address
codes, a recorder for storing both kinds of codes
in a storage form as & succession of codes, a
transmitter controlled thereby having sensing
means for sensing the codes in succession, ad-
vancing means operative upon the presentation

" of each message code to advance the next code
to the sensing means, advance preventing means
operative upon the presentation for sensing of
an address code to said sensing means to with-
hold operation of said advancing means, path
selecting means operable incident to and opera-
tive under control of the sensing of said address
code to seiectively determine a path of further
transmission for currents representing the ad-
dress code, and relay means operative upon the
determination of said path for causing the re-
sensing of sald code and transmission of currents
in accordance therewith.

104. In g telegraph system, a switching sta-
tion, a source of message codes interspersed with
address signal codes, a recorder for storing both
kinds of said codes in a storage form adapted to
contain -successive codes, a transmitter. con-
trolled thereby having sensing means for sensing
the codes in succession, advancing means opera=-
tive upon the presentation of each message code
to advance the next code to the sensing means,
means operative upon the presentation of an
address code to said sensing means to deter-
mine the address nature of said code and to
temporarily withhold operation of said ad-
vancing means, means operable incident to the
sensing of said address code to selectively de-
termine a path of further transmission for a
subsequent message code and means operative
upon the determination of said path for causing
the resensing of said code and transmission in

- accordance therewith.

105. In combination, a storage tape for code
signals arranged in succession therein, a trans-

mitter having sensing elements for sensing each’

code as presented thereto, tape advancing means
for advancing each code to the sensing elements,
- meang operated normally upon completion of
each sensing of a code to advance the tape,
means operated by a certain sequence of codes
to prevent operation of said tape advancing
means upon: sensing one code, means operated
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under control of said one code to select a path
automatically and means operative upon selec-.
tion -of said path to transmit currents represent-
ing said code over said path and to advance said
tamo C to. '

106. In a telegraph system, a switching station,
g source of codes comprising messages each com-
bined with address codes representing a station
of address, selective devices operating in accord-
ance with the address codes for controlling direc-

. tion of the signals over a path leading toward the
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station of address, said selective devices being
controlled by a signal storage form containing
the successive codes, a transmitter controlled
thereby having sensing means for sensing the
codes in succession, advancing means normally
operative incident to completion of sensing of

each code to advance the next code to the sensing

means, an advance preventer operative upon.the
presentation of an address code to saild sensing
means to withhold operation of said advancing
means, means operable incident to the sensing .
of said address code to cause said selectivé devices
to selectively determine a path of further trans-
mission, means operative upon the determination
of said path for causing the resensing of said
code and permitting of further operation of said
advancing means and transmission in accordance
with succeeding codes of sald form.

107. In a telegraph system, a plurality of auto-

matic telegraph transmitters, signal sources for
supplying ‘said transmitters with control forms
having message codes and directing codes, co-
ordinate switch directing means for selectively
establishing paths from said transmitters over
sald switch according to said directing codes, a
sequence circuit for permitting the establishing
over contacts of said switch of one path at a time
and means in said sequence circuit for controlling
said directing means to prevent the establishing
of a second path until the first path is fully
established. . . . :
- 108. A system of communications which com-
prises a plurality of message-originating trans-
mitters- in combination with control equipment
for manually at will initiating the transmission
of any one of said transmitters, equipment for
thereafter successively and sutomatically as-
signing periods of operation one at a time to said
plurality of message-originating transmitters
and manually controlled apparatus for initiating
the operation of sald equipment for successively
and automatically assigning periods.

"109. In a telegraph system, a switching means
comprising an array of contacts arranged in a
plurality of groups of series, selective magnets for
conditioning respective series of one group of said
series of sald contacts, each of said series cor-
responding to an automatic storage transmitter
controlled by & sequence of stored message codes
and directing codes, holding magnets - for each
series of another group of series of said contacts
which series are coordinately arranged with the
series of said one group, means for storing codes
for such control, means whereby any storage
transmitter having a message to direct actuates
its respective selecting magnet, means selectively
operative under control of the stored directing
codes to select and actuate a holding magnet
whereby a s}gnal path or set of paths common
to said two series of contacts is closed to establish’
& transmission path from said automatic storage

‘transmitter over said path of transmission for
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conducting currents controlled by sald message
codes. . :

110. In a system according to the foregoing
claim 109, circuit means operative to prevent two
selecting magnets from being operated at the
same time. . 7 ’

111, In a combination according to claim 109,
circuit means operative to release the selecting
magnet used in establishing a path upon the es-

- tablishment thereof while maintaining the es-
- tablished path and to permit the operation there-:
after of any selecting magnet.

112. In a system according to claim 109, a dis-
connect arrangement for releasing holding mag-
net actuated under control of any one trans-
mitter in response to a stored disconnect code
pattern in a sequence of codes supplied to said
one transmitter. ’

113. The method of selectively connecting one

.of a plurality of transmitters to a channel of :
transmission by telegraphic codes transmitted to
control the transmitters which comprise trans-
mitting a signal pattern including a pause, a char-
acter for freeing all of said transmitters from the
channel, and a selecting character for connecting
a selected transmitter by reception of the entire
pattern, and preventing the connection by the
reception after the pause of any signal other than
the one character for freeing all transmitters from
the channel.

114. The method of selectively connecting one
of a plurality of transmitters to a channel of
transmission by telegraph codes transmitted to
control the transmitters which comprises trans-
mitting a signal pattern including a pause, a
character for freeing all of said transmitters from
the channel and a selecting character for. con-
necting a selected transmitter in response to the
reception of the entire pattern, cancelling the
effect of and the response to the preceding portion
of the pattern by reception after the pause of any
signal other than the one for freeing all trans-
mitters from the channel.

115. The method of selectively connecting one
out of a plurality of transmitters to a channel
of transmission by telegraphic codes transmitted
to control the transmitters which comprises trans-
mitting & signal pattern including a pause, &
character for freeing all of said transmitters from
the channel and a selecting character for con-
necting a selected transmitter upon the . recep-
tion of the entire pattern and preventing the
connection of any transmitter to the channel
by the reception after the pause of any char-
acter other than the one for freeing all trans-
mitters from the line, '

116. The method of remotely conditioning ap-
paratus to the desired one of a plurality of condi-
tions by telegraphic codes transmitted to the ap~
paratus which comprises transmitting a signal
pattern including a pause of a predetermined
minimum duration, conditioning the apparatus to
the desired condition by reception of the entire
code pattern including the pause, and preventing
thie conditioning by reception of any pattern hav-
ing a pause of less than the predetermined mini-
mum duration. :
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of the entire code pattern including the pause and
canceling the effect of and response to the pre-

ceding portion of the pattern by interruption of

the pause before its minimum duration. _
118. A method of remotely conditioning ap-

paratus to a desired one of a plurality of possible

conditions by telegraph codes transmitted to con-
trol the apparatus which comprises transmitting
a signal pattern including a pause of predeter-
mined min‘mum duration, conditioning the ap-

. paratus to the desired condition by the reception

15

of the entire code pattern including the pause and
preventing the conditioning by reception of any
pattern having signals or characters subtracted
from or added to or departing from signification
portions of the pattern.

- 119. The method of remotely conditioning ap-
paratus to the desired one of a plurality of pos-

. sible conditions of telegraphic codes transmitted
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-117. The method of remotely conditioning ap-

paratus to a desired one of a plurality of possible
conditions by tclegraphic codes transmitted to
control the apparatus which comprises transmit-
ting a signal pattern including a pause of a pre-
determined minimum duration, conditioning the
apparatus to the desired condition by reception
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to control the apparatus which  comprises trans-

mitting a signal pattern including a pause of pre- -

determined minimum duration, conditioning the
apparatus to the desired condition by reception

-of the entire code pattern including the pause and

cancelling the effect of and response to any pre-

- ceding portion of the pattern by reception of a

signal foreign to a characteristic part thereof.
120. In a telegraph system having & central

switching station, a channel of transmission lead-

ing therefrom to an outlying station or stations,

& plurality of originating sources capable of oy -

iginating messages destined randomly for said out-
lying station or stations and other stations, mes-
sage storing devices and retransmitters actuated

thereby In said central station for storing said -

messages, means for preventing the delay of other
messages by messages destined for said outlying
station or stations comprising a plurality of stor-
age devices exclusively associated with said chan-
nel of transmission to store messages simultane-

- ously directed thereto, and circuit paths for stor-

ing messages in a plurality of said exclusively as-
gociated storing devices. -

121, In a-telegraph system a control station, a
plurality of other stations, record controlled trans-
mitters located at said other stations, a testing
circuit for testing said transmitters for a supply

of record material for transmission, means for

causing said testing circuit to operate automati-
cally under control of signals transmitted by said
transmitters and means for interrupting the au-
tomatic operation of said test circuit and causing
it to test any desired one of said transmitters.

122. In a telegraph system a plurality of storage
transmitters for transmission over a common
channel, & control circuit for testing said storage
transmittérs in rotation for stored material for
transmission and apparatus for seizing control of
said channel and disassociating an operating
transmitter therefrom at any time and independ-
ent of the presence of any stored message signals
in said transmitter.

123. A telegraph system comprising a control
station, a plurality of other stations, telegraph
lines extending from said control station to a plu-
rality of said other stations, switching equipment
for directing telegraph messages toward the sta-
tions connected to said line and apparatus for
causing a portion of the messages directed to one
of the stations of said line to be transmitted to an
intercept circuit and other apparatus for direct-

ing another portion of the messages intended for

said one station to another intercept circuit.
124. In a telegraph system, a switching station,
8 plur_a.llty ‘of outgoing transmission paths ex-

<}

a



|

¥

2,381,871

‘tending therefrom to staiions of address, a plu-
" rality of storage transmitters each supplied with

message codes and address codes, & plurality of
storage repeaters individual to each of a plurality
of sald outgoing paths, selective devices operative
in accordance with the address signals for con-
trolling the transmission of currents represent-
ing messages from said transmitters to sald stor-
age repeaters for permitting the simultaneous
transmission of a plurality of messages from said
transmitters to the storage repeaters individual
to one of said paths, and switch means for re-

ducing the number of storage repeaters individual -

to any of said paths and causing said selective de-
vices to automatically control the transmission of
messages from all of said transmitters to the re-

‘ maining storage repeaters individual to said paths.

125. In a telegraph system, a switching station,
& plurslity of outgoing transmission paths ex-
tending therefrom to stations of address, a plu-
rality of storage transmitters each supplied with
message codes and address codes, a plurality of
storage repeaters individual to each of a plu-
rality of said outgoing paths, selective devices
operative in accordance with stored address sig-
nals for controlling the transmission of currents
representing messages from said transmitters to
sald storage repeaters for permitting the simulta-
neous transmission of a plurality of messages
Ifrom said transmitters to the storage repeaters
individual to one of said paths, and switch means
for controlling said selective devices so they will
automatically direct the transmission of some

- messages directed to one of said outgoing paths.
. to an additional storage repeater for the later

transmission over said outgoing path.

126. In a telegraph system, a switching station,
a plurality of outgoing transmission paths ex-
tending therefrom to stations of address, a plu-
rality of storage transmitters each supplied with
message codes and address codes, & plurality of
storage repeaters individual to each of a plurality
of said ocutgoing paths, selective devices opera-
tive in accordance with the address signals for
controlling the transmission of currents repre-
senting messages from sald transmitters to said
storage repeaters for permitting the simulta-
neous transmission of a plurality of messages
from: said transmitters to the storage repeaters
individual to one of said paths, and switching ap-
paratus for assigning an additional storage re-
peater for receiving a portion of the message cur-
rents directed to said one path by said selective
devices.

127. In a telegraph system, a switching station,
& plurality of outgoing transmission paths ex-
tending therefrom to stations of address, a plu-
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rality of storage transmitters each supplied with

message codes and address codes, a plurality of
storage repeaters individual to a plurality of said
outgoing paths, selective devices operative in ac-
cordance with the address signals for controlling
the transmission of currents representing mes-
sages from said transmitters to said storage re-
peaters for permitting the simultaneous trans-
missjon of a plurality of messages from said
transmitters to the storage repeaters individual
to one of said paths, and switching apparatus for
transferring one of sald storage repeaters from
one of said lines to receive a portion of the mes-
sages directed to another line and for controlling
said selective devices to automatically control the
transmission of currents to the remaining storage
devices individual to said one line and controlling
the {ransmission of message currents directed to
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sald other line to the storage repeaters individual
thereto and to said transferred storage repeater.
- 128. In a telegraph system, a source of tele-
graph signals, a storage repeater for relaying said
signals comprising a recording device for record-
ing said signals in physical form, s storage trans-
mitter controlled by signals stored in physical
form, a time delay device, an indicating device
actuated by sald time delay device, and means
responsive to the recording of predetermined sig-
nals to initiate the operation of said time delay
device and other means responsive to the trans-
mission of said predetermined signals to inter-
rupt the operation of said time delay device and
restore it to its unoperated condition.

129, In a telegraph system, a storage trans-
mitter supplied with series of stored signals form-
ing messages and addresses therefore, a trans- -
mission path, selective switching apparatus for .
extending said path to said transmitter selective-
ly in accordance with the address portions of said
stored signals, a time delay device, an indicating
device for indicating abnormal operating con-
ditions controlled by said time delay device, ap-
paratus responsive to an idle condition of said
path and to the operation of said switching ap-
paratus for initiating the operation of said tim-
ing device, and means responsive to the extension
of said path to said transmitter to arrest the
operation of said timing device.

130. In a permutation code telegraph system
in which each character, symbol, or function is
represented by g code combination of a fixed
number of signaling impulses of at least two dif-
ferent kinds, a plurality of two position contact
members equal in number to said fixed number
of signaling impulses for completing circuit paths
in both positions thereof, a single electrical relay
having winding terminals and an armature, elec-
trical current paths for said relay extending in a
fixed state of continuity from winding terminals
of said relay to each of said contacts and to at
least one source of substantially unvarying uni-
directional electrical energy, said contact paths
including means for causing the armature of said
relay to assume one position in response to any
one predetermined setting of said contacts and for
causing said armature to assume another con-
dition for all other settings of said contacts.

131, In a telegraph system, a signal controlled
apparatus, a plurality of two position permuta-
tion elements controlled by said apparatus, a
single electrically controlled device, electrically
conductive control paths extending in a fixed
state of continuity from said device to at least
one source of potential and to each of said two
position elements, said path including means for
causing said device to assume one condition in
response to any one predetermined permutation
setting of said elements and to assume another
condition in response to all other possible permu-
tation settings of said elements.

132, In a permutation code signaling system, a
plurality of transfer switches having two posi-
tions each of which is individual to one signifi-
cant element of & permutation code, apparatus
for positioning each of said switches in either
one or the other of its positions in response to’
the corresponding elements of permutation codes,
an electrical relay provided with a plurality of
control elements, conductive circuit connections
extending between said elements. and all of said
switches, said connections including means for

-causing said relay to assume one condition in

response to any predetermined set of positions
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of said switches and to assume another position
in response to other positions of saild switches.
© 133, In a permutation code signaling system,
a plurality of transfer switches having two posi-
tions each of which is individual to one signifi-
cant element of a permutation code, apparatus
for positioning each of said switches in either
one or the other of its positions in response. to
permutation codes, circuit connections for apply-
ing a first potential to said switches when they
are in one of said positions, other circuit con-
nections for applying a second potential different
from said first potential to said switches when
they are in their second position, an electrical
relay provided with at least two control elements,
means for causing said relay to assume one of its
positions, circuit connections between said con-
trol elements and said switches for applying
electrical conditions to said control elements for
overcoming the effect of said means when said
switches are in all but one of their possible per-
mutative settings.

134. In a permutation code signaling system, a
transfer switch having two positions for each
significant element of a permutation code, ap-
paratus for positioning each of said switches in

-either one or the other of its positions in re-
sponse to permutation codes, circuit connections
for applying a first potential to said switches
when they are in one of said positions, other
circuit connections for applying a second poten-
tial different from said first potential to said
switches when they are in their second position,
an electromagnetic relay, means for causing the
armature of said relay to assume one of its posi-
tions, at least two windings for said relay, circuit
connections from a first terminal of a first wind-
ing of said relay to said first potential, g circuit
connection from a first terminal of said second
winding to said second potential, circuit connec-
tions between the second terminals of said first
and second windings to said switches for causing
currents to flow through said windings to cause
said relay to assume another position when said
switches are positioned in all but one of their per-
mutative settings.

135. In a permutation code signaling system, a
transfer switch having two positions for ecach
significant element of a permutation code, ap-
paratus for positioning each of said switches in
either one or the other of its positions in re-
sponse to permutation codes, circuit connections
for applying a first potential to said switches
when they are in one of said positions, other
circuit connections for applying a second poten-
tial different from said first potential to said
switches when they aré in their second position,
an electromagnetic relay, means.for causing the
armature of said relay to assume one of its posi-
tions, at least two windings for said relay, circuit
connections from g first terminal of g first wind-
ing of said relay to said first potential, a circuit
connection from a first terminal of said second
winding to said second potential, circuit connec-
tions between the second terminals of said first
and second windings to said switches for causing
currents to flow through said windings to cause
said armature to assume another position when
said switches are positioned in all but one of
their permutative settings and for causing sub-
stantially the same potential to be applied to both
terminals of the respective windings of said ielay
when said switches are positioned in one prede-
termined permutative setting.

136. In a permutation code selector system in
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which each character, symbol or function to be
selected is represented by a permutation of a
fixed number of code units of two different kinds,
devices available in a number equal to the power

of two represented by the number of code units

to be selected each having two conditions, means
normally biasing each device to a selected con-
dition, two position elements corresponding in
number to the code units conditioned to one of
two. conditions each by its respective code unit,
control paths having a fixed state of continuity
each conductively extending between. said ele-
ments and each of said devices, said paths in-
cluding means to control currents flowing therein
8o that for one selected setting of said elements
the bias means of one only of said devices is not
overcome and of all the others, if any, is over-
come. :

137. In a telegraph system having a central
station, 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 trans-
mission from said central station to one of said
way stations, automatic transmitters at said cen-
tral station and outlying stations.respectively in
combination with control means automatically
conditioned at intervals to cause the operation in
sequence of automatically operable means for
interrupting message transmission from the au-
tomatic transmitters at the central station, auto-
matically operable means for sending control
pulses during said interruption to initiate trans-
mission from a transmitter at an outlying station
toward said central station, and automatically
operable means for resuming transmission, all
without introduction of a message error.

138. '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 to0 all of said transmitters, a
transmitter start circuit for transmitting in rota-
tion ‘the transmitter start patterns assigned to
each of said transmitters for extending said path
to the respective transmitters and causing the
transmission therefrom. »

139, -In a telegraph system, sources of message
signals preceded by address characters, a plu-
rality of switching devices each controlled by
the same address characters and apparatus co-
operating with the last switching device for ab-
sorbing said address characters. ’

140. In a telegraph system, a plurality of
switching devices for selectively directing mes-
sages in accordance with address characters pre-
ceding each message, control equipment for con-
trolling two of said switching devices under con-
trol of the same address character and apparatus
for discarding an address character coincident
with the second use of said character.

141, A telegraph recording device for record-
ing permutation code telegraph signals in me-
chanical form in recording medium, means for
recording - a predeterminev; permutation code
signal in said medium independently of received
signals, manually operable switching apparatus
for causing the operation of said means during
only the time said manually operable switch
apparatus is maintained operated and apparatus
responsive to received signals for disabling said
manually controlled operable means.

142, In a telegraph system, a plurality of tele-
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graph stations, & telegraph transmission line
extending to-a plurality of said stations, tele-
graph apparatus located at each of said stations,
permutation code selecting equipment connected
to said line, control apparatus for controlling the
telegraph apparatus at said stations, an opera~
tive connection between said selective equipment
and said control apparatus, apparatus responsive

. to predetermined code combinations received in

a predetermined order over said line for render-
ing said operative connection effective, circuits
responsive to code combinations other than the
succeeding said predetermined code combinations
in said predetermined order for cancelling the
effect of the first code combination of said pre-
determined code combinations. .

143. In a telegraph system, a communication
line extending from a first station to a plurality
of other stations, telegraph apparatus at said
first station for transmitting and receiving over

said line, telegraph receiving apparatus located .

at a plurality of said stations for receiving over
said line, telegraph transmitting apparatus lo-
cated at a plurality of said stations for trans-

. mitting over said line, means for establishing an

operative connection at at least one of said other
stations between the receiving apparatus located

_thereat and said line, control equipment at said

one station for sending control signals over said
line to control the operation of the transmitters
at said plurality of stations, said control signals
including a signal not recorded by any of said
receiving apparatus followed by a pause in the
transmission, and apparatus operated near the
end of the pause Iollowing said code combination
for disassociating the received apparatus at any
of said stations from said line.

144. In a telegraph system, a plurality of tele-
graph stations, a telegraph t{ransmission line ex-
tending to a plurality of said stations, telegraph
transmitting apparatus located at a plurality of
said stations, telegraph receiving apparatus at a
plurality of said stations, first control apparatus
for selectively and operatively associating said
receiving apparatus with said channel, apparatus
for operatively associating said transmitting ap-
paratus with said channel in response to pre-
determined code combinations followed by pauses
of predetermined length, and control equipment
for operatively disassociating said receiving ap-
paratus from said channel in response to a pre-

determined one of said code combinations fol-

lowed by a pause of a predetermined mmimum
duration.

145, In a telegraph system, a plurality of tele-
graph stations, a telegraph transmission channel
extending to said stations, telegraph transmit-
ting apparatus located at a plurality of said sta-
tions, telegraph receiving apparatus located at

a plurality of said stations, control equipment .
for selectively and operatively associating said .
receiving apparatus with said telegraph channel,
a system for selectively associating said tele-
graph transmitting apparatus with said channel,
one at a time, comprising means for transmitting °
a signal pattern including a code combination '
not recorded by said receiving apparatus, fol- -

lowed by a pause, apparatus responsive to recep-
tion of a pause of predetermined minimum dura-
tion following said code combination not re-
corded by sald receivers for disassociating pre-
viously associated receivers from said channel,
and apparatus operative after the reception of
the start pattern for again operatively associat-

ing a previously assoclated receiver with said
channel.
146. In a telegraph system, a communication
line extending from the first station to a plu-
$ rality of other stations, telegraph apparatus at
sald first station for transmitting and receiving
over said line, telegraph apparatus located at a
plurality of said stafions for communicating over
said line, means for establishing operative con-
10 nections at at least one of said other stations be-
tween said apparatus located thereat and said
line, control equipment at said one station for
sending control signals including a signal not
recorded by any of said apparatus immediately
15 followed by a predetermined pause during which
no signals are fransmitter over said line to con-
trol the operation of the telegraph apparatus at
said plurality of stations, and apparatus operated
near the end of the pause following said code
o¢ combination for disassociating previously asso-
ciated telegraph apparatus at any of said stations
from said line,
147. In a telegraph system, a plurality of tele-
graph stations, a multiple-station telegraph trans-
o5 mission channel extending to a plurality of said
stations, telegraph transmitting apparatus located
at a plurality of said stations, telegraph receiv-
ing apparatus at a plurality of said stations, first
confrol apparatus for selectively and operatively
3o associating said receiving apparatus with said
channel, apparatus for transmitting predeter-
mined groups of control signals followed by pauses
of predetermined length over said channel for
operatively associating said transmitting appara-
35 tus with said channel, and control equipment for
operatively disassociating said receiving appara-
tus from said channel in response fo a predeter-
mined one of said code combinations followed by
a pause of a predetermined minimum duration.
40 148. In a telegraph system comprising a mes-
sage initiating transmitter, a channel of trans-

- mission, message recelving equipment associated

with said channel for receiving messages from
said channel, control equipment associated with

45 sald channel remote from said transmitter for
associating said transmitter with said channel
and initiating the operation thereof, and appara-
tus responsive to the cessation of the reception of
signals by said receiving equipment for a prede-

50 termined interval of time for d1sa.ssociating said
transmitter from said channel.

149. In a telegraph system, a message initiat-
ing tape controlled telegraph transmitter, ap-
paratus responsive to the insertion of a control
55 tape in said transmitfter for conditioning said

transmitter for transmission, a channel of trans-

mission extending fo said transmitter, message

receiving equipment associated with said channel

for receiving messages therefrom, control equip-
60 menf remote from said tmnsmitter associated

with said channel] for operatively associating said
transmitter with said channel and initiating the
operation thereof when conditioned for trans-
mission, and means responsive to the end of said
- tape passing a predetermined point in said trans-
‘mitter for disassociating said transmitter from
said channel.

150. In a telegraph system, a plurality of tele-
graph transmission paths, a telegraph repeater
70 normally non-responsive to telegraph signals as-

sociated with each of said paths, a telegraph
communication line extending in a fixed state
of confinuity to said repeaters, and apparatus
responsive to predetermined permutation code
75 combination signals received over said line for



88 : : B "2,881,871

" selectively conditioning one of said repeaters for

repeating signals from said line to the associated

transmission path.

151, In a system for controlling and directing
the transmission of messages to different circuits
by permutation code combinations, a single relay
device for monitoring the permutation code com-~
binations and responsive in one manner to any
prédetermined code combination and responsive
in a different manner to all other permutation
code combinations and apparatus responsive to
said single device for controlling the transmission
of succeeding code combinations,

152. In a telegraph system for controlling and
directing the transmission of stored messages to
different circuits by permutation code combina-
tions, a monitoring device for monitoring the
stored signals comprising a single relay respon-
sive in one manner to any one predetermined code
combination and responsive in another manner
to all other code combinations, and apparatus
controlled by said relay for stopping the trans-
mission of message signals in response to said
one code combination. :

153. A system of communication having, ‘in
combination, a transmitting unit and a plurality
of terminal units, an intermediate relaying unit
geographically remote from said transmitting
unit automatically operative upon delivery of mes-
sage matter thereto by said transmitting unit
to relay the same to one of said terminal units
selectively characterized in that said transmit-
* ting unit has associated therewith apparatus re-
.sponsive to a predetermined plurality of signals

for initiating the operation of said transmitting .
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unit and further characterized in that said inter- -

mediate relaying unit has associated therewith
apparatus for cyclically transmitting said plu-
rality of signals for repeatedly and automatically
initiating the operation of said transmitting unit
under control of the control apparatus associated
with the intermediate relaying unit.

154. A communication system having in com-
bination with a transmitting unit and a plurality
of terminal units an intermediate relaying unit
geographically  remote from said transmitting
unit for selectively relaying messages from said
transmitting unit to said terminal unit charac-
terized in that the transmitting unit has asso-

ciated therewith apparatus responsive to a pre- -

determined group of a plurality of signals in-
cluding permutation code combinations of sig-
nals for controlling the operation of said trans-
mitting unit and further characterized in that
said ‘intermediate relaying unit has' associated
therewith cyclically operable control apparatus
for cyclically transmitting groups of predeter-
mined control signals including permutation
code combinations of signals for automatically
and repeatedly controlling the operation of said
transmitting unit under control of the control
apparatus associated with the intermediate re-
laying unit.

155. In a telegraph system, a tape controlled
transmitter, -apparatus for  recording message
code signals in a tape and for recording a plu-
rality of control signals in said tape, apparatus
responsive to said control signals, and equipment
for preventing transmission by said transmitter
when stored control signals to which said equip-
ment has responded pass through said trans-
mitter. i
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156. In a telegraph system, a tape controlled .

transmitter, means for recording and storing in-

& tape message code sighals and control code

signals, apparatus responsive to certain of said
control code signals, and other apparatus for
selectively preventing the transmission by said
transmitter of certain of said control code sig-
nals recorded in said tape to which said appa-
ratus has responded when said signals pass
through said transmitter.

157. In a telegraph system, a record controlled
transmitter, means for recording in a record me-
dium for controlling said transmitted message
code signals and control code signals, apparatus
responsive to certain of said code control signals
before they are recorded in said record medium
and equipment responsive to said control sig-
nals to which said apparatus responded before
said-signals were recorded in said record medium
for preventing the transmission of said signals
by said transmitter.

158. In a telegraph system, a tape controlled
transmitter, apparatus for recording signals in
a tape for later control of said transmitter, an-
other transmitter in said system, apparatus op-
erative incident to the recording of a predeter-
mined signal in said tape for initiating the op-
eration of said other transmitter and other ap-
paratus responsive to said predetermined signal
for preventing the transmission thereof by said
first transmitter.

159. In a telegraph system, a plurality of tele-
graph repeating instruments, apparatus for nor-
mally preventing the operation of said repeating
instruments and means responsive to permuta~-
tion code signals for selectively rendering in-
effective said apparatus for breventing the op-
eration of said repeating instruments.

160. In a telegraph system, a plurality of geo-
graphically separated repeating devices, biasing
means for each of said devices, circuit connec-
tions for said biasing means for normally main-
taining said biasing means at a value which pre-
vents. the operation of said repeating devices,
and apparatus responsive to predetermined tele-
graph signals for selectively changing said cir-
cuit connections of at least one of said biasing
means to render the associated repeating device
operative,

161. In a telegraph system, a plurality of re-
beating devices, a telegraph transmission path
extending in a fixed state of continuity through
each of said repeating devices, apparatus for
rendering said repeating devices non-responsive
to signals transmitted over said telegraph path,
selecting devices associated with. said repeating
devices responsive to signals transmitted over
said path for selectively disabling said appa-
ratus.

162. In a telegraph system, a pluralty of re-
peating devices, a telegraph transmission path
extending to said devices, control apparatus as-
sociated with said repeating devices responsive
to permutation code signals, an operative con-
nection between said control apparatus and said
repeating devices for selectively conditioning
said repeating devices for operation in response
to predetermined bermutation code signals.

163. In a permutation code telegraph system in '

which each character, symbol, or function is rep-
resented by a code combination of a fixed number
of signaling impilses of a plurality of different
kinds, a plurality of elements equal in number to
the number of said impulses capable of assuming
positions equal to the number of different kinds
of said impulses, a single electric relay, control
elements for said relay equal in number to the
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number of different kinds of impulses, electric cir-
cuits for said relay extending in a fixed state of

continuity from said control elements to all of -

said members and to at least one source of elec-
trical energy for actuating the armature of said
relay to one position in response to any one prede-
termined setting of said members and for causing
the armature of said-relay to assume another
position for all other settings of said members.
164. In a telegraph system, & signal contro] ap-
paratus, a plurality of two-position elements con-
trolled by said apparatus, a single electrically
controlled device, two control members for said
device; control circuits extending in a fixed state
of continuity from said conitrol members to at
least one source of electrical energy and to each
ot said two-position elements, -circuit paths ex-
tending from said control members through said
two-position elements in both positions thereof to
actuate said device in one manner in response to
any one predetermined setting of said elements
and to actuate said device in a different manner

in response to all other settings of said elements.

-165. In a telegraph system, & communication
path, & plurality of tape controlled telegraph
transmitters at least certain of which are located
remote from others of said transmitters, appa-
ratus for associating said.transmitters with said
path one at a time, means for automatically, suc-

" cessively and in definite sequence testing said

transmitters for the presence of control tape
therein, and apparatus for initiating transmission
from the respective transmitters when a control
tape is found upon test to be present therein.
166. In a telegraph system, a telegraph trans-
mission path, a plurality of tape controlled tele-

. graph' transmitters certain of which are located

remote from others thereof, switching equipment
for operatively connecting each of said transmit-
ters to said path one at g time, apparatus respon-
sive to signals transmitted over said path for con~
trolling said switching equipment, apparatus for
automatically, successively and in -definite se-
quence transmitting signals over said path for
testing each of said transmitters one at a time
and in rotation for the presence of a controlling
tape inserted therein, and apparatus jointly re-
sponsive to said testing and to the presence of a
tape in said transmitters for initiating transmis-
sion therefrom.

167. In a telegraph system, a telegraph trans-
mission path, a plurality of tape controlled tele-
graph transmitters, tapes for controlling- sald
transmitters, means for operatively connecting
said transmitters with said telegraph path one at
a time, and means responsive to the end of a tape
passing a predetermined point in an operating
transmitter for - disconnecting said operating
transmitter from said path.

168. In a telegraph system, a telegraph trans-

mission path, a plurality of tape controlled tele-
" graph transmitters located remote one from an-

other, control equipment operative over a tele-
graph transmission path for operatively associat-
ing each of said transmitters with said path one at

a time and in a definite sequence, apparatus re-.

sponsive to the absence of tape in said fransmit-
ter for causing said control apparatus to skip over
the respective transmitter, appara.tus responsive
to the presence of tape in any transmitter for
interrupting the operation of said control appa-
ratus and initiating transmission from the respec-
tive transmitter, and equipment responsive to the
end of said tape passing a predetermined point in
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said transmitter for s,gain initiating the operation
of said control apparatus.

169. In g telegraph system, monltoring equip-
ment comprising a plurality of transfer switches,
permutation elements for controlling said transfer
switches, a single electrically controlled device,
at least two control members for said device, con-
trol circults extending from one or the other of
said control members to each of said transfer
switches, said circuits including means for com-
pleting conducting paths through said transfer

" switches to said control members in both positions
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of said transfer switches, said control circuits in-
cluding at least one source of electrical energy for
causing said device to respond in one manner to
one predetermined permutation setting of said
{ransfer switches and to cause said device to re-
spond in a different manner in response to all
other possible permutation settings of said trans-
fer switches,

170. In a tape reperforator, means responsive

. to received regular signals for regularly feeding
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the tape, local manually operable means for pro-
ducing auxiliary tape feed-out, means responsive

"to received special signals for automatically pro-

ducing auxiliary tape feed-out, and means re-
sponsive to the resumption of reception of regu-
lar signals for promptly restoring control of the
tape feed to said regular feeding means. :

171. In a tape reperforator, means responsive
to received regular signals for.regularly feeding

- the tape, local manually operable means for pro-

ducing auxiliary tape feed-out, means jointly re-
sponsive to received special signals and to the
utilization of all except a predetermined mini-

" mum quantity of the tape perforated by said per-
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forating mechanism for automatically producing
auxiliary tape feed-out, and means responsive to.
the resumption of reception of regular signals for
promptly restoring control of the tape feed to said

-regular feeding means.

172. A system for selectlvely conditioning ap-
paratus associated with channel of telegraphic
transmission by telegraphic codes transmitted to
condition the apparatus, which comprises means .
for receiving a signal pattern, apparatus operated
incident to reception of a particular part of the
pattern to initiate measurement of a predeter-
mined time interval; and canceling means opera-

.tive upon termination of said time interval prior

to the reception of a definite later portion of the
pattern to cancel the effect of the portion of said
pattern already received.

173.-A system for selectively conditioning ap-
paratus associated with a channel of telegraphic
transmission by telegraphic codes transmitted to
condition the apparatus, which comprises means
for receiving a transmitted signal pattern includ-
ing a predetermined code combination, a timer
operated incident to reception of an early part of
the pattern to start measurement of a time inter-
val, canceling means operative at the end of said
interval to cancel the conditioning effect of the
portion of said pattern already received, ang ap-
paratus responsive to the reception of said pat-
tern combination during said interval for pre-
venting the operation of said canceling means.

174. A system for selectively conditioning a
plurality of telegraph devices for operation over a
channel of telegraphic transmission by tele-
graphic codes transmitted to condition one of at
least a group of said devices which comprises
means for receiving over the channel a signal pat-
tern including a code combination for uncondi-
‘tioning all of the conditioned devices of at least
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said group of said devices, and a code combination
for selectively conditioning one of said devices for
operation over said channel, a timer operated in-
cident to the reception of an early part of the
pattern to start measurement of a time interval,

‘canceling apparatus operative at the end of said -

interval to cancel the conditioning effect of the

" portion of said pattern already received, appara-
tus responsive to said unconditioning code com-
bination for unconditioning all of said devices in
at least sald one group thereof, other apparatus
responsive to said code combination for selectively
conditioning one of said devices for selectively
operatively associating the selected device with
said channel, and apparatus operative incident to
the operation of said last-mentioned apparatus
for preventing the operation of said canceling
means. .

175. In a teletypewriter system, an instrumen-
tality for selectively reperforating tape in accord-
ance with incoming codes, said instrumentality
having a plurality of contacts selectively operable
by the selector mechanism thereof, means con-
trolled by one of said contacts responsive to a
disconnect signal received by said reperforator
for rendering said reperforator unresponsive to
subsequently received signals, and means oper-
able upon occurrence of & taut tape condition
during the continuance of said unresponsive con-
dition to feed additional tape.,

176. In a printing telegraph system, a selector

10

15

20

25

30

controlled tape reperforator having a plurality

of contacts operable by the_selector mechanism
thereof, means controlled by one of said contacts
responsive to a disconnect signal received by said
reperforator for rendering said reperforator un-
responsive to subsequently received signals, and
means operable upon occurrence of a taut tape
condition during the continuance of said unre-
sponsive condition to feed additional tape.

177. In a printing telegraph system, a selector
controlled tape reperforator having a plurality of
contacts operable by the selector mechanism
thereof, means controlled by one of said contacts
responsive to an end-of-message signal sequence
received by said reperforator for rendering said
reperforator unresponsive to subsequently re-
ceived signals, means operable upon occurrence

of a taut tape condition during the continuance

of said unresponsive condition to feed additional
tape, and means. operable after feeding out suffi-
cient tape to cause tape feeding to cease.

178. In a printing telegraph system, a selector
controlled tape reperforator having a plurality of
contacts selectively operable by the selector
mechanism thereof, means controlled by one of
said contacts responsive to a_disconnect signal
received by said reperforator for rendering said
reperforator unresponsive to subsequently re-
ceived signals, and means operable upon occur-
rence of g taut tape condition during the contin-
uance of said unresponsive condition to feed out
tape perforated with letters signals.

179. In a printing telegraph system, a selector
controlled tape reperforator having a plurality
of contacts operable by the selector mechanism
thereof, means controlled by one of said contacts
responsive to a disconnect signal received by said
reperforator for rendering said reperforator un-
responsive to subsequently received signals, means
operable upon occurrence of a taut tape condi-
tion during the continuance of said unresponsive
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condition to feed additional tape, and means op-

erable after feeding out sufficient tepe to ecause -

tape feeding to cease. :

180. In a printing telegraph system, g tape
reperforator in combination with a transmitter
operable under control of the perforated tape,
said reperforator having a plurality of contacts
operable by the selector mechanism thereof,
means controlled by one of said contacts respon-
sive to a disconnect signal received by said re-

perforator for rendering said reperforator unre-

sponsive to subsequently received signals, and
means operable upon occurrence of a taut tape
condition between said reperforator and trans-
mitter during the continuance of said unrespon-
sive condition to successively actuate the tape

punch elements according to all-marking condi-

tion and feed-out tape thus punched.

181, In a printing telegraph receiving system,
a receiving recorder for recording signals on &
flexible medium, means for advancing said me-
dium with respect to said recorder, a plurality of
contacts operable by the selector magnets of the
sajd recorder, means controlled by one of said
contacts responsive to a disconnect signal re-
ceived by said recorder for rendering said recorder
unresponsive to subsequently received signals, and
means controlled incident to rendering said re-
corder unresponsive to establish a contact con-
dition, and means operable upon occurrence of
exhaustion of available recorded medium during
the continuance of said unresponsive condition
to advance theé medium with respect to said re-
corder.

182. A telegraph switching system comprising
a coordinate switch, a plurality of tape controlied
telegraph transmitters, each individual to & row
of contacts on said switch, a plurality of com-
munication paths each individual to other rows
of contacts of said switch in coordinate relation
to said first group of rows of contacts, a per-
forated tape for controlling each said telegraph
transmitter; means set into operation by one said
transmitter under control of said tape to seize
temporary exclusive control of said switch, and
means responsive to signals perforated in the tape
of one of said transmitters for actuating said

" switch to connect the corresponding transmitter
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to any of said communication paths.,

183. A telegraph system comprising a cross-
bar switch, tape controlied telegraph transmitters
individual to each of a plurality of rows of con-
tacts on said switch, a plurality of communica-
tion paths each individual to a row of contscts
on sald switch coordinate to said first row of
contacts, means actuatable by one of said trans-
mitters provided with a message directed to one
of said paths to seize exclusive temporary control
of said switch, means controlled by said seizing
transmitter during said control for establishing
a communication path from said transmitter to
any of said paths through said switch, means for
releasing said switch for seizure and similar use
by other transmitters during the maintenance of
sald communication path, and means responsive
to predetermined signals recorded in the tape
controlling said transmitter for releasing said
connection,
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